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Preface

Thisisthe programmer manual for the AWG400/500/600 Series Arbitrary
Waveform Generators. This manual provides information necessary for operating
the instrument over both the General Purpose Interface Bus (GPIB) and Ethernet
interfaces.

This manual provides the following information:

Related Manuals

The Getting Started section describes how to connect and set up the
waveform generator for remote operation.

The Syntax and Commands section defines the command syntax and
processing conventions and describes each command in the waveform
generator command set.

The Status and Events section explains the status information and event
messages reported by the waveform generator.

The Programming Examples section describes how to use the Sample
Program floppy disk supplied with the waveform generator.

The Appendices section contains various tables of reference information.

The Glossary and Index section contains a glossary of common terms and an
index to this manual.

Other documentation for the waveform generator includes:

The AWG410, 420 & AWG430 200MHz Arbitrary Waveform Generator User
Manual (Tektronix part number 070-A809-50) describes the operation of the
instrument.

The AWG510 & AWG520 Arbitrary Waveform Generator User Manual
(Tektronix part number 071-0099-50) describes the operation of the
instrument.

The AWG610 Arbitrary Waveform Generator User Manual (Tektronix part
number 071-0554-50) describes the operation of the instrument.

The AWG510 & AWG520 Arbitrary Waveform Generator Service Manual
(Tektronix part number 071-0101-50) provides information for maintaining
and servicing the waveform generator.

AWG400/500/600 Series Arbitrary Waveform Generator Programmer Manual Xi
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B The AWG610 Arbitrary Waveform Generator Service Manual (Tektronix part
number 071-0556-50) provides information for maintaining and servicing
the waveform generator.
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Getting Started

Manual Overview

Syntax and Commands

Command parts

Header
A

The AWG400/500/600 Series Arbitrary Waveform Generator has GPIB and
10Base-T/100Base-TX (AWG400 series only) Ethernet interface capability. You
can write computer programs that remotely set the front panel controls or that
transfer waveform data.

To help you get started with programming the waveform generator, this section
includes the following subsections:

®  Manual Overview — summarizes the type of programming information

contained in each major section in this manual.

Setting Up Remote Communi cations Using GPIB — describes how to connect
the waveform generator to a controller through the GPIB interface, and how
to set the appropriate front panel controls.

Setting Up Remote Communications Using Ethernet — describes how to
connect the waveform generator to a controller using the Ethernet interface
and how to set the appropriate front panel controls.

A summary of the information provided in each major section of this manual
follows:

The Command Syntax subsection, which begins on page 2—1, describes the
structure and content of the messages your program sends to the waveform
generator. You can use the Standard Commands for Programmable Instruments
(SCPI) and IEEE 488.2 Common Commands. Figure 1-1 is an example of the
syntax and command parts diagrams used in the Command Syntax subsection.

Comma

r N\
FUNCtion:USER

Mnemonics

Syntax diagram

:

"FILE1","FLOPpy"

|

Space Arguments

FUNCtion ®

USER )—» <space> |—»[ <file_name> |—>O—>

Figure 1-1: Common message elements

AWG400/500/600 Series Arbitrary Waveform Generator Programmer Manual
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The Command Syntax subsection also describes the result of each command, and
provides examples of how you might use it. The Command Groups subsection,
which begins on page 2-17, provides a command list by functional area. The
Command Descriptions subsection, which begins on page 2-31, arranges
commands a phabetically. Figure 1-2 illustrates the two kinds of command lists.

Triqaer |

| Diagnostic Commands

Calibration Commands

wiwlw)

c| AWG Control Commands

8 AWGControl:DOUTput:[:STATe]

AWGControl:RMODe

AWGControl:RSTate?

AWGControl:RUN[:IMMediate]

AWGControl: EVENt:LOGic[:IMMediate]

Commands Grouped in Functional Areas

AWGControl:RMODe

[iI.G.ﬂ S| AWGControl:EVENt:LOGic[:IMMediate]
[ G S AWGControl:DOUTput]:STATe]
B @Q Syntax:...
E| Group:...
| Examples: . ..
and Commands Listed Alphabetically

Figure 1-2: Functional groupings and alphabetical list of commands

Status and Events
Reporting

The Status and Events Reporting subsection, which begins on page 3-1,
describes how to use the status reporting functions that conform to SCPI and

The program may request information from the waveform generator. The
waveform generator provides information in the form of status and error
messages. Figure 1-3 on page 1-3 illustrates the basic operation of this system.

|IEEE—488.2 in your programs.

1-2 AWG400/500/600 Series Arbitrary Waveform Generator Programmer Manual
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Your program requests
status and event reports.

Controller

~—— AWG sends status and event reports.

Waveform generator (rear panel)

Your program requests
status and event reports.

Controller

(]

=0

Transceiver cable

O
R
J
GPIB cable

~—— AWG sends status and event reports.

Waveform generator (rear panel)

©® @

o O
(0] o ©

Transceiver cable

LAN (Ethernet) or Hub

Figure 1-3: Basic operation of status and events reporting

Programming Examples = The Programming Examples section, which begins on page 4-1, provides some
sample waveform generator programs. A floppy disk (see Figure 1-4) is supplied
with this manual. The disk contains a Microsoft Visual C++ and Visua BASIC
source-code version of each program.

i

AWG Example
Programs

Figure 1-4: The floppy disk

AWG400/500/600 Series Arbitrary Waveform Generator Programmer Manual
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Setting Up Remote Communications Using GPIB

For remote operations, the instrument must be connected to the controller.

The waveform generator has a 24-pin GPIB connector on its rear panel, as shown
in Figure 1-5. This connector has a D-type shell and conformsto |IEEE
Std 488.1-1987.

Attach an IEEE Std 488.1-1987 GPIB cable (Tektronix Part Number
012-0991-xx) to the GPIB connector.

GPIB connector

a5 O
- ©

Figure 1-5: GPIB connector location
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Stack GPIB connectors, if needed, as shown in Figure 1-6.

Figure 1-6: How to stack GPIB connectors

AWG400/500/600 Series Arbitrary Waveform Generator Programmer Manual 1-5
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GPIB Requirements

Setting the GPIB
Parameters

Follow these rules when you use your waveform generator with a GPIB network:

Assign a unique device address to each device on the bus. Two devices can
not share the same device address.

Do not connect more than 15 devices to one bus.
Connect one device for every 2 meters (6 feet) of cable used.

Do not use more than 20 meters (65 feet) of cable to connect devicesto a
bus.

While using the network, turn on at least two-thirds of the devices on the
network.

Connect the devices on the network in a star or linear configuration, as
shown in Figure 1-7. Do not use loop or parallel configurations.

GPIB Device GPIB Device GPIB Device
GPIB Device GPIB Device
GPIB Device GPIB Device

Figure 1-7: Typical GPIB network configurations

NOTE. Appendix C: Network Interface Specification provides more information
about the GPIB configuration of the waveform generator.

You must set the GPIB parameters of the waveform generator to match the
configuration of the bus. Follow the steps below to set up the waveform
generator for the GPIB interface.

1
2.
3.

Pressthe UTILITY button to display the Utility screen.
Press the Comm menu button at the bottom of the screen.

Move the cursor to the Remote Control field using the up/down (/1) arrow
buttons, then select GPIB using the left/right («—/—) arrow buttons.

Move the cursor to the GPIB Configuration field using the up/down (T/{)
arrow buttons, then select Talk/Listen using either the general purpose knob
or the left/right («-/—) arrow buttons. See Figure 1-8 on page 1-7.
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5. Move the cursor to the GPIB Addressfield using the down ({) arrow
button. Set the address using either the general purpose knab or the keypad.

Clock: 100.0000MS/S Run Mode: Continuous Stopped

Comm
Remote Control: [ IFlNetwork] @
GPIB Configuration: LEI¥EHEG Controller [ Off Bus |
Address: 1]
Network DHCP Client: DIEFENEG] Enabled]
IP Address: 192.168.0.3
Subnet Mask: 255.255.240.0
MAC Address: XX:00:11:22:33:44
Destination Gateway
Network Address
Gateway 1: [ ] [ | Eaecule
Gateway 2: | ] [ | Ping...
Gateway 3: [ ] [ |
FTP Server: [DisabledJE5EBI L)
u System | Disk Comm Network ’ Status Diag Service

Figure 1-8: Selecting the GPIB configuration and address

The waveform generator is set up for bidirectional communication with your
controller. Do the following to isolate the waveform generator from the bus:

Select Off Busin the GPIB Configuration field.

This selection disables all communication with the controller.
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Setting Up Remote Communications Using Ethernet

NOTE. For remote operations, the instrument must be connected to the controller.

The waveform generator has an Ethernet (10Base-T/100Base-Tx) port on the
rear panel (100Base-Tx is AWG400 series only) as shown in Figures 1-9 and
1-10.

Attach an Ethernet cable to the Ethernet port.

Ethernet port

Figure 1-9: Ethernet port location (AWG400 series)

Ethernet port
L (]
Q- g
.

Figure 1-10: Ethernet port location (AWG500/600 series)
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Setting the Network  You must set the network parameters of the waveform generator to match the
Parameters  configuration of the network. After you have set these parameters, you can
control the waveform generator through the Ethernet interface.

1
2.
3.

Pressthe UTILITY button to display the Utility screen.
Press the Comm menu button at the bottom of the screen.

Move the cursor to the Remote Control field using the up/down (T/1) arrow
buttons, then select Network using the left/right («-/—) arrow buttons.

Move the cursor to the Network | P Address field using the up/down (T/{)
arrow buttons, then set the address using the keypad. See Figure 1-11 on

page 1-9.
If necessary, use the Subnet Mask field to set the address.

If necessary, use the Destination Networ k and Gateway Addressfieldsto
set the destination network and the address.

You need to set the gateway address when the remote computers are
connecting to another network that is connected to the network via gateway.
You can set up to three gateways.

Setting the FTP server to Enabled for access to the hard disk system of the
instrument from a remote computer.

If you are not familiar with the network setup, consult with your network
administrator.

Clock: 100.0000MS/S Run Mode: Continuous Stopped

Comm
Remote Control: (I Network [ ]
GPIB Configuration: IEIRMEER Controller [ Off Bus
Address: 1
Network DHCP Client: PIFEINER] Enabled | N
IP Address: 192.168.0.3
Subnet Mask: 255.255.240.0
MAC Address: XX:00:11:22:33:44
Destination Gateway
Network Address > Network
Gateway 1: | 10 | Execute parameters
Gateway 2: [ I ] Ping...
Gateway 3: [ ] [ |
FTP Server: [Disabled [TiE L] J
” System Disk Comm Network Status ’ Diag Service

Figure 1-11: Setting the Network parameters
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Testing the Network
Connection

After completing the connection and settings, verify that the waveform generator
can recognize the network and the remote computers, or if the network can
recognize the waveform generator . Following these steps to use the ping
command to verify that the instrument can communicate with the network:

1

2
3.
4

Pressthe UTILITY button to display the Utility screen.
Press the Networ k or Comm bottom menu button.
Press the Execute Ping side button to display a dialog box.

Enter the I P address of the remote computer in the dialog box, and then push
the OK side button.

The ping command sends a packet to the remote computer specified by the
IP address. When the computer receives the packet, it sends the packet back
to the sender (waveform generator).

When the waveform generator can communicate with the remote computer
through the network the message in Figure 1-12 displays. If communication
failed, the message box displays an error message such as " no response
from...”.

Repeat steps 2 and 3 to verify the connection for other remote computers on
the network.

ve 192.168.0.3 is alive 192.168.0.3 s alive

AWG400 series AWG500/600 series

Figure 1-12: Message box to indicate the establishment of communication
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Command Syntax

This section contains general information about command structure and syntax
usage. You should familiarize yourself with this material before using the
waveform generator command descriptions.

This manual describes commands and queries using Backus-Naur Form (BNF)
notation. Table 2—1 defines standard BNF symbols.

Table 2-1: BNF symbols and meanings

Symbol | Meaning

< > Defined element

n= Is defined as

[ Exclusive OR

{ 1} Group; one element is required
[ 1 Optional; can be omitted

Previous element(s) may be repeated

() Comment
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SCPI Commands and Queries

2-2

The waveform generator uses a command language based on the SCPI standard.
The SCPI (Standard Commands for Programmable Instruments) standard was
created by a consortium to provide guidelines for remote programming of
instruments. These guidelines provide a consistent programming environment for
instrument control and data transfer. This environment uses defined program-
ming messages, instrument responses and data formats that operate across al
SCPI instruments, regardless of manufacturer.

The SCPI language is based on a hierarchical or tree structure that represents a
subsystem (see Figure 2-1). The top level of the tree isthe root node; it is
followed by one or more lower-level nodes.

TRIGger <— Root node

SEQuence Lower-level
| / nodes
I I |

LEVel POLarity SOURce

Figure 2-1: Example of SCPI subsystem hierarchy tree

You can create commands and queries from these subsystem hierarchy trees.
Commands specify actions for the instrument to perform. Queries return
measurement data and information about parameter settings.
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Creating Commands  SCPI commands are created by stringing together the nodes of a subsystem
hierarchy and separating each node by a colon.

In Figure 2-1 on page 22, TRIGger isthe root node and SEQuence, LEVel,
POLarity, and SOURce are lower-level nodes. To create an SCPI command, start
with the root node TRIGger and move down the tree structure adding nodes until
you reach the end of a branch. Most commands and some queries have parame-
ters; you must include avalue for these parameters. The command descriptions,
which begin on page 2-31, list the valid values for all parameters.

For example, TRIGger:SEQuence:SOURce EXTernal isavalid SCPI command
created from the hierarchy tree in Figure 2—1 on page 2-2.

Creating Queries To create a query, start at the root node of atree structure, move down to the end
of abranch, and add a question mark. TRIGger: SEQuence:SOURce? isan
example of avalid SCPI query using the hierarchy tree in Figure 2—1 on page
2-2.

Query Responses The query causes the waveform generator to return information about its status
or settings. When a query is sent to the waveform generator, only the values are
returned. When the returned value is a mnemonic, it is noted in abbreviated
format, as shown in Table 2—2.

Table 2-2: Query response examples

Query Response
SOURce:VOLTage:AMPLitude? 1.000
AWGControl:RMODe? CONT

A few gqueries also initiate an operation action before returning information. For
example, the *CAL? query runs a calibration.
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Parameter Types = Parameters are indicated by angle brackets, such as <file_name>. There are
several different types of parameters, as listed in Table 2—3. The parameter type
islisted after the parameter. Some parameter types are defined specifically for
the AWG400/500/600 series command set and some are defined by SCPI.

Table 2-3: Parameter types used in syntax descriptions

Parameter Type | Description Example

arbitrary block A block of data bytes #512234XXXXX...
where 5 indicates that the following
5 digits (12234) specify the length of
the data in bytes;
XXXxX... indicates the data
or
#0xxxxx...<LF><&EOI>

boolean Boolean numbers or values ONor 40
OFF or 0

discrete Alist of specific values MIN, MAX

binary Binary numbers #B0110

octal Octal numbers #Q75, #Q3

hexadecimal Hexadecimal numbers (0-9, A- F) #HAA, #H1

NR1 numeric Integers 0,1,15, -1

NR2 numeric Decimal numbers 1.2,3.141516, -6.5

NR3 numeric Floating point numbers 3.1415E-9, -16.1E5

NRf numeric Flexible decimal number that may See NR1, NR2, NR3 examples in

be type NR1, NR2, or NR3 this table
string Alphanumeric characters (mustbe | “Testing 1, 2, 3"
within quotation marks)
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Special Characters  The Line Feed (LF) character or the New Line (NL) character (ASCII 10), and
all charactersin the range of ASCII 127-255 are defined as special characters.
These characters are used in arbitrary block arguments only; using these
charactersin other parts of any command yields unpredictable results.

Abbreviating Commands,  You can abbreviate most SCPI commands, queries, and parametersto an

Queries, and Parameters  accepted short form. This manual shows these commands as a combination of
upper and lower case letters. The upper case letters indicate the accepted short
form of a command, as shown in Figure 2—2. The accepted short form and the
long form are equivalent and request the same action of the instrument.

Long form of a

command SOURcel:FREQuency 100

SR

Minimum information needed
for accepted short form

l

Accepted short form SOUR1:FREQ 100
of a command

Figure 2-2: Example of abbreviating a command

NOTE. The numeric suffix of a command or query may be included in either the
long form or short form; the AWG400/500/600 series will default to “ 1" if no
suffix is used.
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Chaining Commands and
Queries

2-6

You can chain several commands or queries together into a single message. To
create a chained message, first create acommand or query, then add a semicolon
(;), and finally add more commands or queries and semicolons until you are
done. If the command following a semicolon is aroot node, precede it with a
colon (:). Figure 23 illustrates a chained message consisting of several
commands and queries. The chained message should end in a command or query,
not a semicolon. Responses to any queries in your message are separated by
semicolons.

:SOUR:FREQ:FIX 100;:0UTP:STAT ON;:SOUR:VOLT:AMPL?;:TRIG:SEQ:LEV?
N U\ U\

| T

First command Second command First query Second query

The response from this chained message might be: ~ 100;1.2
Response from first query\]—‘ L[‘ Response from second query

Figure 2-3: Example of chaining commands and queries

If acommand or query has the same root and lower-level nodes as the previous
command or query, you can omit these nodes. In Figure 2—4, the second
command has the same root node (SEQuence) as the first command, so these
nodes can be omitted.

:TRIG:SEQ:LEV 2.5;:TRIG:SEQ:SLOP POS;:TRIG:SEQ:SOUR EXT
N I\ I\ y

1 i f

[
Identical root and lower-level nodes

:TRIG:SEQ:LEV 2.5;SLOP POS;SOUR EXT
N J\ J

1 |

First command Additional commands
(omitted the root nodes)

Figure 2-4: Example of omitting root and lower-level nodes in a chained message
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Unit and Sl Prefix

If the decimal numeric argument refers to voltage, frequency, impedance, or
time, you can expressit using Sl unitsinstead of using the scaled explicit point
input value format <NR3>. (S| units are units that conform to the System
International d’ Unites standard.) For example, you can use the input format
200 mV or 1.0 MHz instead of 200.0E-3 or 1.0E+6, respectively, to specify
voltage or frequency.

You can omit the unit, but you must include the Sl unit prefix. You can use either
upper or lowercase units.

V or v for voltage

Hz, HZ, or hz for frequency

ohm, OHM, or Ohm for impedance

sor Sfortime

dom, DBM, or Dbm for power ratio (AWG400/500 series only)

In the case of angle, you can use RADian and DEGree. The default unitis
RADian.

The Sl prefixes, which must be included, are shown below. Note that either
lower or upper case prefixes can be used.

Sl prefix * p/P n/N u/U m/M kIK m/M g/G
Corresponding power 1072 [10° (106 |10 |103 108 10°

*  Note that the prefix m/M indicates 10-3 when the decimal numeric argument denotes
voltage or time, but indicates 10° when it denotes frequency.

*  Note that the prefix u/U is used instead of "p”.

UsemV for V, and MHz for Hz.
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General Rules  Here are three general rules for using SCPI commands, queries, and parameters:

B Youcanusesingle (‘") or double (* ") quotation marks for quoted strings,
but you cannot use both types of quotation marks for the same string.

correct: “This string uses quotation marks correctly.”
correct: ‘This string also uses quotation marks correctly.’
incorrect: “This string does not use quotation marks correctly.’

B You can use upper case, lower case, or a mixture of both cases for all
commands, queries, and parameters.

‘OUTPUT:FILTER:LPASS: FREQUENCY 200MHZ
isthe same as

output:filter:1pass:frequency 200MHz
and

QUTPUT:filter:LPASS:frequency 200MHz

NOTE. Literal strings (quoted) are case sensitive. For example: file names.

B No embedded spaces are alowed between or within nodes.
correct: OUTPUT:FILTER:LPASS:FREQUENCY 200MHZ
incorrect: OUTPUT: FILTER: LPASS:FREQUENCY 200MHZ
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IEEE 488.2 Common Commands

ANSI/IEEE Standard 488.2 defines the codes, formats, protocols, and usage of
common commands and queries used on the interface between the controller and
the instruments. The waveform generator complies with this standard.

The syntax for an |EEE 488.2 common command is an asterisk (*) followed by a
command and, optionally, a space and parameter value. The syntax for an

|EEE 488.2 common query is an asterisk (*) followed by a query and a question
mark. All of the common commands and queries are included in the Syntax and
Commands section of this manual. The following are examples of common

commands;
m  *ESE 16
m *CLS

The following are examples of common queries:
m  *ESR?
m  *IDN?
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Constructed Mnemonics

Some command headers list a range of mnemonics. When constructing the
command, you select one mnemonic from the list. You then use the mnemonic in
the command just as you do any other mnemonic. Mnemonic ranges can be
presented in any of the following formats:

MNEMonic[a|b|c]. Thevaluesa, b, and c represent the actual list of valid
selections. You cannot list more than one value.

For example, for the command SYSTem:COMMunicate:LAN:GATe-
way[1]2]|3] :ADDRess, the gateway mnemonic could be any of the follow-
ing:GATewayl, GATeway?2, or GATeway3. Therefore, avalid usage of this
command would be: SYSTem:COMMunicate: LAN:GATeway1:ADDRess.

MNEMonic<n>. The value of <n> isthe upper range of valid suffixes. If the
numeric suffix is omitted, the waveform generator uses the default value of

“17.

Source Channel = These commands specify the source channel to use as a mnemonic in the header.

Mnemonics
Symbol Meaning AWG410 | AWG420 |AWG430 | AWG510 | AWG520 |AWG610
SOURce1 |CH1 signal of wave- | O o 0 0 o ¢}
form generator
SOURce2 |CH2 signal of wave- | X o 0 X o} X
form generator
SOURce3 | CH3 signal of wave- | X X o X X X
form generator
SOURce4 | CHI1 digital data Op03 Op03 Op03 X X X
only only only
SOURce5 | CH2 digital data X 0Op03 0Op03 0Op03 Op03 X
only only only only
SOURce6 | CH3 digital data X X Op03 X X X
only
SOURce7 |CH1 ] o 0
noise ADD signal
Noise ADD signal o o
SOURce8 |CH1 o o o} e} 0
Ext. ADD signal
SOURce9 |CH2 X o o X X X
noise ADD signal
SOURce10 |CH2 X @) o X X X

Ext. ADD signal
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Symbol Meaning AWG410 | AWG420 |AWG430 | AWG510 | AWG520 | AWG610
SOURcel1 |CH3 X X 0 X X X
noise ADD signal
SOURce12 |CH3 X X (@) X X X
Ext. ADD signal
O:usable
X:not used

OpXX:usable OptXX only

Output Channel  These commands specify the output channel to use as a mnemonic in the header.

Mnemonics

Symbol |Meaning AWG410 |AWG420 |AWG430 |AWG510 |AWG520 |AWG610

OUTPut! |CH1 analog| © o o o o o
signal output

OUTPut2 |CH2 analog| X o o X o X
signal output

OUTPut3 |CH3 analog | X X o X X X
signal output

OUTPut4 |CH1 digital | Op03 Op03 Op03 X X X
data output | only only only

OUTPuts5 |CH2 digital | X Op03 Op03
data output only only
digital  data Op03 Op03 X
output only only

OUTPuté |CH3 digital | X X Op03 X X X
data output only

OUTPut7 |Noise ADD| X X X ¢} o X
signal

O:usable
X:not used

OpXX:usable OptXX only

Direct D/A Output  These commands specify the direct D/A converter output to use as a mnemonic
Mnemonics  in the header.
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Symbol Meaning AWG410 | AWG420 | AWG430 | AWG510 | AWG520 | AWG610
DOUTput1 | Direct output from | O o o ] ¢} o
CH1 D/A converter
DOUTput2 |Direct output from | X 0 o X o} X
CH2 D/A converter
DOUTput3 | Direct output from | X X o X X X
CH3 D/A converter
O:usable
X:not used

Gateway Mnemonics  These commands specify the gateway to use as a mnemonic in the header.

Symbol Meaning

GATeway1 Gateway 1
GATeway?2 Gateway 2
GATeway3 Gateway 3

Marker Mnemonics  These commands specify the marker to use as a mnemonic in the header.

Symbol Meaning
MARKer1 The signal for the marker 1 (AWG500/600 series only)
MARKer2 The signal for the marker 2 (AWG500/600 series only)

Remote Device = These commands specify the remote device to use as a mnemonic in the header.

Mnemonics
Symbol Meaning
RDEVice1 Network drive 1
RDEVice2 Network drive 2
RDEVice3 Network drive 3
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Source to Output  The following illustrations shows the source to output connections for the
Connections = AWGA400 series, AWG510, AWG520, and AWG610 instruments.

AWG400 Series
CH1

(Analog Data) SOURcel OUTPut1 (Analog Output)
(Digital Data) (SOURce4)

DOUTputl (Analog Output)

OUTPut4 (Digital Output)
(Noise) SOURce7

o—0o—— |
(Ext add in) SOURce8 —©

CH2

(Analog Data) SOURce2 OUTPut2 (Analog Output)
(Digital Data) (SOURCce5)

DOUTput2 (Analog Output)

OUTPUt5 (Digital Output)
(Noise) SOURce9 —©

O O
(Ext add in) SOURce1l0 —O

CH3

(Analog Data) SOURce3 OUTPut3 (Analog Output)
(Digital Data) (SOURce6)

DOUTput3 (Analog Output)

OUTPut6 (Digital Output)

(Noise) SOURcell —©

O O

(Ext add in) SOURcel2 ——O

AWGS10
Channel1 SOURcel OUTPutl
Waveform
DOUTputl

External SOURce8 ——O T

Noise SOURce7 OUTPut7
Pattern SOURce5 OUTPut5
(W/Option03)
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AWGS520
Channel1 SOURcel OUTPutl
Waveform
DOUTputl
External SOURce8 ——O o
Noise SOURce? OUTPut7
Channel2 SOURce2 OUTPUt2
Waveform
DOUTput2
Pattern SOURce5
(W/Option03) OUTPutS
AWG610
Channel1 SOURcel OUTPutl
Waveform
Doubtl
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Syntax Diagrams

The syntax of each command and query is explained by both syntax diagrams
and BNF notation. Figure 25 shows some typical syntax diagram structures.
The syntax diagrams are described by the following symbols and notation:

m  Ova symbols contain literal elements, such as a command or query header
and a nonguoted string argument.

®  Circle symbols contain separators or special symbols, such as (), (,), and (?).
®  Box symbols contain the defined element, such as <NR1>.

®  Arrow symbols connect elements to show the paths that can be taken through
the diagram and, thereby, the order in which the elements can be sent in a
command structure.

m  Pardlel paths show that only one of the paths can be taken in the command.
See diagram 1 in Figure 2-5.

® A loop around an element(s) shows the element can be repeated. See
diagram 2 in Figure 2-5.

® A path around a group of elements shows that those elements are optional.
See diagram 3 in Figure 2-5.

NOTE. The unit and S prefix that can be added to decimal numeric arguments
are not described in the syntax diagram. See Unit and Sl Prefix on page 2—7.

Diagram 1
M)
U
Diagram 2
Diagram 3

T

Figure 2-5: Typical syntax diagrams
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Functional Groups

AWG400/500/600 Series Arbitrary Waveform Generator Programmer Manual

This section lists commands in two ways, by functional groups and al phabetical-
ly. The functional group list starts below. The aphabetical list provides more
detail on each command and starts on page 2—-31.

The GPIB interface of AWG400 Series conformsto SCPI (Standard Commands
for Programmable Instruments) 1999.0 and | EEE Std 488.2—1987, except where

noted.

The GPIB interface of AWG500/600 Series conformsto SCPI (Standard
Commands for Programmable Instruments) 1995.0 and | EEE Std 488.2—1987,
except where noted.

Table 2—4 lists the functional groups into which the AWG400/500/600 Series
Arbitrary Waveform Generator (AWG) commands are classified.

Table 2-4: Functional groups in the AWG command set

Group Function

AWG Control Control operating mode

Calibration Perform calibration

Diagnostic Control self-test routines

Display Control the presentation of information on the front panel display
Hardcopy Dump the whole display into the file on the mass storage

Mass Memory Control file operations on the mass storage

Output Control the characteristics of the waveform output port

Source Set waveform and marker output parameters, such as frequency and level
Status Set and query the registers and queues of the reporting system
Synchronization | Control operation complete and pending command execution

System Control miscellaneous instrument functions such as LAN, security, and time
Trigger Synchronize the waveform generator actions with events
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Command Quick Reference

The next page lists all the commands in each functional group and can be copied
for use as a quick reference. The minimum accepted character string for each
command is shown in uppercase characters.

AWG Control commands MMEMory:DATA ()
AWGControl:CLOCk:SOURce ? MMEMory:DELete
AWGControl:DOUTput<x>:STATe (?) MMEMory:FEED ?
AWGControl:ENHanced:SEQuence:JMODe(?) MMEMory:INITialize
AWGControl:EVENt:LOGic:IMMediate MMEMory:MDIRectory
AWGControl:EVENt:SOF Tware:IMMediate MMEMory:MOVE
AWGControl:EVENt: TABLe:IMMediate MMEMory:MSIS (7
AWGControl:FG:FREQuency:CW|:FIXed  (?) MMEMory:NAME ?
AWGControl:FG<n>:FUNCtion:SHAPe (?) MMEMory:OPEN
AWGControl:FG<n>:PHASe:ADJust (7) omput commands
AWGControl:FG<n>:POLarity () OUTPut<x>:FILTer:LPASs:FREQuency  (?)
AWGControl:FG<n>:PULSe:DCYCle (?) OUTPut<x>:ISTATe )
AWGControl:FG:STATe OUTPut<x>:STATe ?

AWGControl:FG<n>:VOLTage:LEVel: IMMedlate AMPLitude  (?) Source commands

AWGControl:FG<n>:VOLTage:LEVel:MMediate:OFFSet ) SOURGe<x>:COMBine:FEED o)
AWGControtRMODe (?) SOURce<x>:FREQuency:CW|:FIXed  (?)
AWGControl:RSTate? SOURGe<x>:FUNCtion:USER ?
AWGControl:RUN:IMMediate SOURce<x>: MARKer<y> DELay (47)

AWGControl:SREStore
AWGControl:SSAVe
AWGControl:STOP:IMMediate

SOURce<x>:MARKer<y>:VOLTage:LEVel:IMMediate:HIGH ~ (?)
SOURce<x>:MARKer<y>:VOLTage:LEVel:IMMediate:LOW (?)

Calibration commands SOURce<x>:POWer:LEVel:IMMediate:AMPLitude (7
*CAL? 283gce<x>:gggv(\)/illator:SOURce g;
. ce<x>: ?
Diag&/il{il:r?gxﬁ:rl‘_ds g SOURce<x>:VOLTage:LEVel:IMMediate:AMPLitude ?
DIAGnostic:DATA? SOURce5:VOLTage:LEVel:IMMediate:HIGH ™
DIAGnostic:IMMediate (9) SOURce5:VOLTage:LEVeI:IMMediate:LOW (7)
DIAGnostic:SELect ?) SOURce<x>:VOLTage:LEVel:IMMediate:OFFSet ()
*TST? Stalufci%mmands
Display commands
P A‘E’38Touch *ESE (?)
DISPlay:BRIGhtness ?) *ESR?
DISPlay:ENABIe ) PSC (?)
DISPIlay:HlILight:COLor ? *SRE _ - ?
Hardcopy commands STATus:OPERation:CONDition?
HCOPy:DESTination STATus:OPERation:ENABIe (?
HCOPy:DEVice:COLor (? STATus:OPERation:EVENt?
HCOPy:DEVice:LANGuage ™ STATus:PRESet
HCOPy:IMMediate STATus:QUEStionable:CONDition?
HCOPy:SDUMp:IMMediate STATus:QUEStionable:ENABle (?
Mass memory commands STATus:QUEStionable:EVENt?
MMEMory:CATalog? *STB?
MMEMory:CDIRectory ? Synchronization commands
MMEMory:CLOSe *OPC ™
MMEMory:COPY *WAI
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System commands

*IDN?

*OPT?

*RST

SYSTem:BEEPer:IMMediate
SYSTem:COMMunicate:LAN:DHCP:CLIlent:LEASe: TIME
SYSTem:COMMunicate: LAN:DHCP:CLlent:STATe
SYSTem:COMMunicate:LAN:FTP:SERVer:STATe
SYSTem:COMMunicate:LAN:FTP:SERVer:VERSion
SYSTem:COMMunicate:LAN:GATeway<x>:ADDRess
SYSTem:COMMunicate:LAN:NFS:TLIMit
SYSTem:COMMunicate:LAN:PING?
SYSTem:COMMunicate:LAN:RDEVice<x>:ADDRess
SYSTem:COMMunicate:LAN:RDEVice<x>:FSYStem
SYSTem:COMMunicate:LAN:RDEVice<x>:NAME
SYSTem:COMMunicate:LAN:RDEVice<x>:PROTocol
SYSTem:COMMunicate:LAN:RDEVice<x>:STATe
SYSTem:COMMunicate:LAN:SELF:ADDRess
SYSTem:COMMunicate:LAN:SELF:MADDress
SYSTem:COMMunicate:LAN:SELF:SMASk

SYSTem:DATE
SYSTem:ERRor:NEXT?
SYSTem:KDIRection
SYSTem:KEYBoard: TYPE
SYSTem:KLOCk
SYSTem:SECurity:IMMediate
SYSTem:TIME
SYSTem:UPTime?
SYSTem:VERSion?

Trigger commands

ABORt

*TRG
TRIGger:SEQuence:IMMediate
TRIGger:SEQuence:IMPedance
TRIGger:SEQuence:LEVel
TRIGger:SEQuence:POLarity
TRIGger:SEQuence:SLOPe
TRIGger:SEQuence:SOURce
TRIGger:SEQuence:TIMer
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Command Summaries

Tables 2-5 through 2—19 describe each command in each of the 12 functional

groups.
AWG Control Commands  The AWG Control commands control operating modes. This command group is
not SCPI approved.
Table 2-5: AWG Control commands
Header Description
AWGControl:CLOCk:SOURce(?) Select the clock source (AWG400/500 series only)
AWGControl:DOUTput<x> Output the raw D/A converter output
[:STATe] (?)
AWGControl:ENHanced:SEQuence Select the jump mode
[:JMODe] (?)
AWGControl:EVENt[:L0Gic] Generate the event signal for logic jump
[:IMMediate]
AWGControl:EVENt:SOFTware Jump to the specified line in the sequence file
[:IMMediate] <line>
AWGControl:EVENt:TABLe Generate the event signal for table jump
[:IMMediate]
AWGControl:FG:FREQuency Set the frequency of the function waveform
[:CW|:FIXed] (?)
AWGControl:FG<n>:FUNCtion Select the function or type of waveform (square
[:SHAPe] (?) wave, sine wave, etc.)
AWGControl:FG<n>:PHASe Set the phase of the function waveform (AWG420,
[:ADJust] (?) AWG430 and AWG520 only)
AWGControl:FG<n>:POLarity (?) | Setthe polarity of the function waveform
AWGControl:FG<n>:PULSe Set the duty cycle of the pulse waveform
:DCYCle (?)
AWGControl:FG[:STATe] (?) Turn the function generator mode on or off
AWGControl:FG<n>:VOLTage Set the peak-to-peak voltage of the function
[:LEVel] [:IMMediate] waveform
[:AMPLitude] (?)
AWGControl:FG<n>:VOLTage Set the offset voltage of the function waveform
[:LEVel][:IMMediate] :OFFSet(?)
AWGControl:RMODe (?) Select the run mode, such as triggered or gated
AWGControl:RSTate? Query the current running status
AWGControl:RUN[:IMMediate] Enable the output
AWGControl:SREStore Restore the settings from the specified file
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Calibration Commands

Diagnostic Commands

Display Commands

Table 2-5: AWG Control commands (Cont.)

Header

Description

AWGControl:SSAVe

Store the settings to the specified file

AWGControl:STOP[:IMMediate]

Stop the output

The Calibration commands calibrate the waveform generator.

Table 2-6: Calibration commands

Header

Description

*CAL?

Perform calibration

CALibration[:ALL] (?)

Perform calibration

The Diagnostic commands control self-test diagnostic routines.

Table 2-7: Diagnostic commands

Header

Description

DIAGnostic:DATA?

Query results of self-test

DIAGnostic[:IMMediate] (?)

Start the self-test

DIAGnostic:SELect (?)

Select the self-test routine

*TST?

Perform self-test

The Display commands mimic manipulation of front-panel controls and set the
presentation of textual information on the front panel display.

Table 2-8: Display commands

Header

Description

ABSTouch

Perform the function corresponding to the
front-panel control selected

DISPTay:BRIGhtness (?)

Control brightness of the display (AWG500/600
series only)

DISPlay:ENABle (?)

Control ON/OFF of the display (AWG400 series
only)

DISPlay:HILight:COLor (?)

Control hilight of the display (AWG400 series only)
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Hardcopy Commands

The Hardcopy commands are used to print the entire display to a specified file
rather than printing to an external device.

The hardcopy commands used in this application do not conform to the 1999 and
1995 SCPI hardcopy standard. (The SCPI standards state that the MMEMory : OPEN
and MMEMory : CLOSe commands are used to open and close the file specified by
MMEMory : NAME, to accommodate feeding data from the HCOPy subsystem. This
state-dependent style of feeding datais not used in the waveform generator.)
Instead, the hardcopy commands are implemented in away that more closely
resembles previous waveform generator usage. The waveform generator
implements the hardcopy commands as illustrated in the following example:

MMEMory :NAME "SAMPLEL.BMP"
MMEMory : OPEN
HCOPy:DESTination "MMEM"
HCOPy

MMEM: CLOSe

The above command sequence can be written as follows for the waveform
generator:

MMEMory :NAME "SAMPLE1.BMP"
HCOPy

In this case, the entire display will be written to the SAMPLEL.BMP file.

Table 2-9: Hardcopy commands

Header Description

HCOPy:DESTination Set the destination

HCOPy:DEVice:COLor (?) Select the color, or monochrome (AWG400 series
only)

HCOPy:DEVice:LANGuage (?) Select the data format

HCOPy[:IMMediate] Initiate the plot, or print immediately

HCOPy : SDUMp[ : IMMediate] Plot or print the whole display
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Mass Memory Commands

The Mass Memory commands provide mass storage capabilities.

Selecting Mass Memory Devices. The waveform generator supports the devices
listed below. The network drives can be specified with the SY STem command

group.

Table 2-10: Mass storage in AWG400/500/600

series

String argument Description

MAIN Internal hard disk drive
FLOP or FLOPPY Internal floppy disk drive
NET1 Network drive 1

NET2 Network drive 2

NET3 Network drive 3

File Names. The <file_name> parameter is described in some Mass Memory
commands with a string. The content of the string depends on the format needs
of the mass storage media. In particular, the file name may contain characters for
specifying subdirectories (e.g. “/”) and the period separator (“.”). The instrument
checksthe file format when reading, and processes the file based on its content,
regardless of the file extention.

Table 2-11: Mass Memory commands

Header Description

MMEMory:CATalog? Query information on the mass storage media
MMEMory:CDIRectory (?) Change the default directory for a file system
MMEMory:CLOSe Close the file specified in NAME

MMEMory : COPY Copy an existing file to a new file

MMEMory : DATA (?) Load data into the file

MMEMory:DELete Remove a file

MMEMory:FEED (?) Feed data into the file specified in NAME
MMEMory:INITialize Initialize the specified mass storage
MMEMory :MDIRectory Make a directory

MMEMory :MOVE Move an existing file to another file
MMEMory:MSIS (?) Select the current mass storage

MMEMory : NAME (?) Set the file name to be opened or closed
MMEMory : OPEN Open the file specified in NAME
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Output Commands

The Output commands control the characteristics of the waveform output port. In

Table 2-13, OUTPut<x> refersto the waveform output channel, where <x>
represents arelated channel number shown in Table 2-12.

Table 2-12: Output channel

Symbol | Meaning AWG410 |AWG420 |AWG430 |AWG510 |AWG520 |AWG610
OUTPut1 |CH1 analog| ©O o o ¢} o 0
signal output
OUTPut2 |CH2 analog | X o 0 X ¢} X
signal output
OUTPut3 |CH3 analog | X X o X X X
signal output
OUTPut4 |CH1  digital | Op03 Op03 Op03 X X X
data output | only only only
OUTPut5 |CH2 digital | X Op03 Op03
data output only only
digital  data Op03 Op03 X
output only only
OUTPuté |CH3 digital | X X Op03 X X X
data output only
OUTPut7 |Noise ADD| X X X ¢} o X
signal
O:usable
X:not used
OpXX:usable OptXX only
Table 2-13: Output commands
Header Description

OUTPut<x>:FILTer[:LPASs]

:FREQuency (?)

Determine the cutoff frequency of the low pass filter

OUTPut<x>[:STATe] (?)

Control whether the output terminal is open or

closed

OUTPut<x>:ISTate (?)

Set the inverted output on or off
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Source Commands  The Source commands set waveform and marker output parameters, such as
frequency and level. SOURce<x> and MARKer<y> in these commands have the
meanings shown in Table 2-14.

Table 2-14: Available source and markers

Symbol Meaning AWGA410 | AWG420 |AWG430 | AWG510 | AWG520 | AWG610

SOURce1 | CHI1 signal of wave- | O o 0 0 ] ¢}
form generator

SOURce2 |CH2 signal of wave- | X 0 o X e} X
form generator

SOURce3 |CH3 signal of wave- | X X 0 X X X
form generator

SOURce4 | CH1 digital data 0Op03 0Op03 Op03 X X X

only only only
SOURce5 | CH2 digital data X 0p03 0Op03 0p03 0Op03 X
only only only only
SOURce6 | CH3 digital data X X Op03 X X X
only

SOURce7 |CH1 o o 0
noise ADD signal
Noise ADD signal o} ¢}

SOURce8 |CH1 o 0 0 o o
Ext. ADD signal

SOURce9 |CH2 X @) o X X X
noise ADD signal

SOURce10 |CH2 X o o X X X
Ext. ADD signal

SOURce11 |CH3 X X o X X X
noise ADD signal

SOURce12 |CH3 X X o X X X
Ext. ADD signal

Marker1 Marker 1 signal X X X o o 0

Marker2 Marker 2 signal X X X o ¢} o

O:usable
X:not used

OpXX:usable OptXX only
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Table 2-15: Source commands

Header

Description

[SOURce<x>] :COMBine:FEED (?)

Add or release noise or external signal to the output

(AWG400/500 series only)

[SOURce<x>] : FREQuency
[:CW|:FIXed](?)

Set sampling frequency for outputting waveform

[SOURce<x>] : FUNCtion:USER (?)

Specify the user-defined waveform or pattern file

[SOURce<x>] :MARKer[1]|2]
:DELay (?)

Set the marker delay relative to waveform output

(AWG400/500 series only)
[SOURce<x>] :MARKer[1]|2] Set high level for marker output
[:LEVEL] [: IMMediate] :HIGH (?) (AWGA400/500 series only)
[SOURce<x>] :MARKer[1]2] Set low level for marker output
[:LEVEL] [:IMMediate] : LOW (?) (AWGA00/500 series only)
SOURce<x>:POWer[:LEVel] Set the level for the noise generator output
[:Immediate] [:AMPLitude] (?) (AWGA400/500 series only)

[SOURce<x>] :R0OSCiTllator
:SOURce (?)

Select the reference oscillator source

SOURce<x>:SKEW (?)

Set the SKEW (AWG400 series only)

[SOURce<x>] :VOLTage[:LEVel]
[:Immediate] [:AMPLitude] (?)

Set the actual magnitude of the output signal

SOURce5:VOLTage[:LEVel]
[:Immediate] :HIGH (?)

Set the high level of a digital pattern signal
(AWG500 series Opt 03 only)

SOURce5:VOLTage[:LEVel]
[:Immediate] :LOW (?)

Set the low level of a digital pattern signal
(AWG500 series Opt 03 only)

[SOURce<x>] :VOLTage[:LEVel]
[:Immediate] :0FFSet (?)

Set the offset that is added to the output signal
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Status Commands  The externa controller uses the Status commands to coordinate operation
between the waveform generator and other devices on the bus. The Status
commands set and query the registers/queues of the waveform generator
event/status reporting system. For more information about the registers and
queues described in Table 2-16, refer to the Status and Event Reporting section

on page 3-1.

Table 2-16: Status commands

Header Description

*CLS Clear all the event registers and queues
*ESE (?) Set and query ESER

*ESR? Query SESR

*PSC (?) Set power-on status clear flag

*SRE (?) Set and query SRER

STATus :OPERation:CONDition?

Query the contents of OCR

STATus:0PERation:ENABle (?)

Set the enable mask of OENR

STATus:0OPERation[:EVENt]?

Query the contents of OEVR

STATus :PRESet

Preset OENR and QENR

STATus:QUEStionable:CONDition?

Query the contents of QCR

STATus:QUEStionable:ENABle (?)

Set the enable mask of QENR

STATus:QUEStionable[:EVENt]?

Query the contents of QEVR

*STB?

Query SBR

Synchronization  The external controller uses the Synchronization commands to prevent external
Commands communications from interfering with waveform generator operation.

Table 2-17: Synchronization commands

Header Description
*OPC (?) Generate or return the operation complete message
*WAI Hold off all commands until all pending operations

complete
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System Commands  The System commands control miscellaneous instrument functions, such as LAN

communication, security, and time.

2-28

Table 2-18: System commands

Header Description

*IDN? Query ID information about the waveform generator
*OPT? Query installed options

*RST Reset the waveform generator

SYSTem:BEEPer[:IMMediate]

Generate an audible tone

SYSTem:COMMunicate: LAN:DHCP
[:CLIent] [:LEASe:TIME (?)

Control the lease time of DHCP client function

(AWGA400 series only)
SYSTem:COMMunicate: LAN:DHCP Control the DHCP client function
:CLIent] :STAT ?
[ 1 el (7) (AWGA400 series only)

SYSTem:COMMunicate:LAN:FTP
[:SERVer] [:STATe] (?)

Control the FTP server function

SYSTem:COMMunicate:LAN:FTP
[:SERVer] :VERSion (?)

Change the FTP version

SYSTem:COMMunicate:LAN
:GATeway:ADDRess (?)

Set IP address of the gateway

SYSTem:COMMunicate:LAN
:NFS:TLIMit (?)

Set the timeout of NFS

SYSTem:COMMunicate:LAN:PING?

Execute PING test for the specified IP address

SYSTem:COMMunicate:LAN
:RDEVice[1]2]|3]:ADDRess (?)

Set IP address of the remote host

SYSTem:COMMunicate:LAN
:RDEVice[1]2]3] :FSYStem (?)

Set the mount directory of the remote host

SYSTem:COMMunicate:LAN
:RDEVice[1]2]3]:NAME (?)

Set the name of the remote host

SYSTem:COMMunicate:LAN
:RDEVice[1]2]|3]:PROTocol (?)

Set the protocol of the communication between the
waveform generator and the remote host

SYSTem: COMMunicate: LAN
:RDEVice[1|2]3] [:STATe] (?)

Control whether the communication with the
specified remote host is enabled

SYSTem:COMMunicate:LAN
[:SELF] :ADDRess (?)

Set IP address of the waveform generator

SYSTem:COMMunicate:LAN
[:SELF] :MADDress ?

Query the MAC address of the waveform generator
(AWG400 series only)

SYSTem:COMMunicate:LAN
[:SELF] :SMASk (?)

Set the subnet mask of the waveform generator

SYSTem:DATE (?)

Set the internal calender
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Table 2-18: System commands (Cont.)

Header Description

SYSTem: ERRor [ :NEXT]? Query the next entry from the waveform generator’s
error/event queue

SYSTem:KDIRection (?) Set the direction of cursor movement controlled by
the general purpose knob

SYSTem:KEYBoard[:TYPE] (?) Select the keyboard type

SYSTem:KLOCk (?) Lock the front panel and keyboard

SYSTem:SECurity:IMMediate Destroy all data and settings for security

SYSTem:TIME (?) Set the internal clock

SYSTem:UPTime? Query elapsed time from the power-on

SYSTem:VERSion? Query the SCPI version number
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Trigger Commands  The Trigger commands synchronize the waveform generator actions with events.

Table 2-19: Trigger commands

Header Description
ABORt Reset the trigger system
*TRG Generate the trigger event

TRIGger[:SEQuence] [:IMMediate] |Immediately trigger the sequence operation

TRIGger[:SEQuence] : IMPedance Select the input impedance of the external trigger

(?)

TRIGger[:SEQuence] :LEVel (?) Set the trigger level
TRIGger[:SEQuence] :POLarity Select the polarity of the trigger signal
(?)

TRIGger[:SEQuence] :SLOPe (?) Select the slope of the trigger signal

TRIGger[:SEQuence] :SOURce (?) Select the source for the event detector

TRIGger[:SEQuence] :TIMer (?) Set the period of the internal clock
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Command Descriptions

This subsection lists each command and query in the waveform generator
command set in alphabetical order. Each command entry includes a command
description and command group, related commands (if any), syntax, and
arguments. Each entry also includes one or more usage examples.

This subsection fully spells out headers, mnemonics, and arguments with the
minimal spelling shown in upper case. For example, to use the abbreviated
version of the SOURce: FREQuency command, just type SOUR: FREQ.

The symbol “(?)” follows the command header of commands that can be used as
either acommand or a query; the symbol “?’ follows commands that can only be
used as a query. Commands that are command-only or query-only are noted as
such.

ABORt (No Query Form)

This command resets the trigger system and places all trigger sequencesin the
idle state. This command is equivalent to depressing the FORCE TRIGGER
button on the front panel in the gated mode.

Group  Trigger
Related Commands  TRIGger[:SEQuence] [:IMMediate], *TRG
Syntax  ABORt

Arguments  None

Examples  ABORt
resets the trigger system.
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ABSTouch (No Query Form)

2-32

Group
Related Commands

Syntax

Arguments

This command performs the functions that are manually set by pressing the
corresponding front-panel key and button, or by rotating the corresponding knaob.
This command works even when the instrument isin the keylock or local
lockout states.

Display

None

ABSTouch <key>[,<state>]
ABSTouch <knob>[,<value>]

—(_ABSTouch )—s| <space>

<key>::= BOTTom[1] | BOTTom2 | BOTTom3 | BOTTom4 | BOTTom5 |
BOTTom6 | BOTTom7 | SIDe[1] | SIDe2 | SIDe3 | SIDe4 | SIDe5 |
CMENu | RUN | CH1 | CH2 | CH3 | DIGital | DARRow | UARRow |
LARRow | RARRow | SETup | APPL | EDIT | UTILity | HARDcopy |
TOGG1e | SHIFt | ENTer | VMENu | QKEDit | HMENu | TMENu |
FTRigger | FEVent | SEVen |MEGa | EIGHt | KILo | NINe | MILLi |
FOUR | MICRo | FIVe | NANo | SIX | PICo | ONE | D | TWO | E |
THRee | F | ZERo | A | POINt | B | SIGN | C | CLR | G | DELete |
INF | RETurn | OUTPut[1] | IOUTput[1] | OUTPut2 | IOUTput2 |
OUTPut3 | IOUTput3

Table 2-20: Argument and available AWG

Argument

AWG410

AWG420

AWG430

AWG510

AWG520

AWG610

BOTTom[1]

o

(0]

(0]

(0]

(0]

O

BOTTom?2

BOTTom3

BOTTom4

BOTTom5

BOTTom6

BOTTom7

SIDe[1]

O] 0| 0| 0| 0| O] O

0| 0| 0|0l 0O|]0O|O

0| 0| 0|0l O] 0O|O

0|l 0| 0|0l 0O|]0O|O

0| 0| 0|0l 0O|]0O|O

O] 0| 0| 0| 0O| 0|0
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Table 2-20: Argument and available AWG (Cont.)

Argument AWG410 AWG420 AWG430 AWG510 AWG520 AWG610
SIDe2 O (0] (0] (0] (0] o

SIDe3
SIDe4

SIDe5

CMENu
RUN
CH1
CH2

x| Ol O] 0| Ol O| O
O| 0| 0| 0| 0| O] O
O] 0| 0|0 0| 0O|O
X| 0| 0| O] O|0O|O
O] 0| 0| 0| 0| 0|0

CH3 X X O X X

DIGita Op03 0Op03 0Op03 Op03 Op03
DARRow
UARRow

(@)
o
o
o
@)

LARRow
RARRow
SETup
APPL

EDIT
UTILity
HARDcopy
TOGGle

SHIFt

ENTer

VMENu
QKEDit
HMENu

TMENu
FTRigger
FEVent
SEVen

MEGa
EIGHt
KlILo
NINe

MILLi
FOUR
MICRo
Flve

O] O 0| 0| 0| 0| OO O0|0|O0|O|0O|0O|0O| O] 0O|0O|0O|0|0O|0O|0O|0|0|0|0| XX X|X|O|JO|lO|HO|O

O| 0| 0| 0| 0| O] OOl 0O|0O|O|O|0O|0O|0O|0O|O|0O|0O|0O|0O|0O|0O|0O|0O]|O
O| 0| 0| 0| 0| O|O| Ol 0O|0O|O|]O|0O|0O|0O|O|O|0O|0O|0O|0O|0O|0O|0O|0O]|O
O| 0| 0| 0| 0| 0|00l 0O|0O|0O|O|0O|0O|0O|O|0O|0O|0O|0O|0O|0O|0O|0O|0O]|O
O| 0| 0| 0| 0| 0|00l O0|0O|0O|O|0O|0O|0O|O|0O|0O|0O|0O|0O|0O|0O|0O|0O]|O
O| 0| 0| 0| 0| O|0O|O|0O|0O|]0O|O|0O|0O|0O|O|]0O|0O|0O|0O|]0O|0O|0O|0O|0O]|O
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Table 2-20: Argument and available AWG (Cont.)

Argument AWG410 AWG420 AWG430 AWG510 AWG520 AWG610
NANo O (0] (0] (0] (0] o
SIX o (0] (0] (0] (0] o
PICo O (@) (6] (6] o) @)
ONE O (0] (0] (0] (0] O
D O (0] (0] (0] (0] O
TWO ¢} (0] (0] (0] (0] O
E o (0] (0] o (0] o
THRee (@) (@) (e} (6] o) @)
F O (0] (0] (6] (0] o
ZERoO o (0] (0] (0] (0] O
A e} (0] (0] (0] (0] o
POINt (@) (0] (6] (6] o) @)
B O (0] (0] (0] (0] o
SIGN o o (0] (0] (0] o
Cc o (0] o (0] (0] O
CLR (@) (0] (e} (6] o) @)
G O (0] (0] (0] (0] o
DELete o (0] (0] (0] (0] o
INF o (0] (0] (0] (0] o
RETurn O O (¢] (¢] O O
OUTPut[1] O (0] (0] (0] (0] o
IOUTput[1] |except Op05 |except Op05 |except Op05 | O X o
OUTPut2 X (0] (0] X (0] X
10UTput2 X except Op05 | except Op05 X X X
OUTPut3 X X o X X X
10UTput3 X X except Op05 | X X X
O:usable
X:not used

OptXX:usable OptXX only
<knob>::= OFFSet | LSCale | HSHift | SSCale | LEVel | GPKNob

<state>::= ON | OFF | <NR1>

This argument sets the press and release of the specified front panel key. If you
specify ON or nonzero value in this argument, the front panel key is set to press.
If you specify OFF or zero value in this argument, the front panel key is set to
release. When the argument is not specified, 1 is set.

<value>::= <NR1>
This argument sets the rotating direction and quantities of the specified front
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panel knab. If you specify a positive value in this argument, the knob rotates
clockwise. If you specify a negative value in this argument, the knob rotates
counterclockwise. When the argument is not specified, 1 is set.

Figure 2—6 shows ABSTouch arguments corresponding to the associated

controls.
LARRow
UARRow  SETup  APPL HARDcopy
EDIT
TILit
DARRow RARRow UTILity
/ /—/ “
Teklron/ix AWG430 Arbitrary Waveform Generator s, } - N sl / oy e / _____ 1
O / > ONO 1 )| \
— « N an mmy | See Fi 9.7 \
- O OO eerigure &7
r— T T T T T T T~ [ —— \
_____ 571
i SiDe 1 —‘»@ } | |
SIDe 2 @ ‘ \ ‘ ‘
‘ 1 ‘ See Figure 2-8 \ | |
SIDe 3 | @ | ‘ } |
mlis ] |
I SiDe 4 — @ | } | |
BOTTom1 -BOTTom? ¢ o _»@ | L———-
i’r A ‘ [l
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[ ] L " o " " " [ 2 ouTPUT —
on/ Oewr1 1 OTEA Oenz O]
#O Bl oo]o) © o &
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T AWGA400 Series only OUTPut[1] OUTPut2! OUTPut3'
2 AWG400 Series, AWG520 only CMENu IOUTPU1]2 IOUTPut2! IOUTPut3!

Figure 2-6: ABSTouch arguments and associated controls
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Figure 2-7: ABSTouch arguments and Front panel key area
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Figure 2-8: ABSTouch arguments and Trigger, Output controls
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Examples  ABSTOUCH SETUP
displays the setup menu that is displayed by pressing the SETUP button on the
front panel.

AWGControl:CLOCk:SOURce (?)
AWG400/500 series Only

This command selects the clock source as either Internal or External.

Group  AWG Control
Related Commands  SOURce:R0OSCillator:SOURce

Syntax  AWGControl:CLOCk:SOURce { INTernal | EXTernal }
AWGControl:CLOCk:SOURce?

INTernal
EXTernal

—» <space>
AWGControl o CLOCk o SOURce J
»{ ?
»( ?)

Arguments  INTernal select theinternal clock derived from the reference clock as the clock
source.

EXTernal select the external clock signal connected to the EXT CLOCK IN on
the rear panel.

At *RST, this parameter isset to INTernal.

Examples  AWGControl:CLOCk:SOURce EXTernal
selects the external clock as the clock source.

AWGControl:DOUTput<x>[:STATe] (2)

This command supplies raw output of the waveform generator D/A converter for
the specified channel. In AWG500 series the settings of SOURce:V0LTage and
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Group
Related Commands

Syntax

AWGControl ® DOUTput )—= <x> H

Arguments

Examples

2-38

OUTPut:FILTer commands areignored. In the AWG600 series, the setting
OUTPut:FILTer command isignored.

AWG Control

SOURce:VOLTage command group, OUTPut: FILTer command group

AWGControl:DOUTput<x>[:STATe] { OFF | ON | <NR1> }
AWGControl:DOUTput<x>[:STATe]?

AWG410 AWG420 AWG430 AWG510 AWG520 AWG610

12 1,23 1 12 1

OFF or <NR1>=0 provides the D/A converter output normally.
ON or <NR1>= 0 provides raw output of the D/A converter.

At *RST, thisvalueis set to 0.

AWGControl:DOUTputl:STATe ON
supplies the D/A converter output directly to CH 1.

AWGA400/500/600 Series Arbitrary Waveform Generator Programmer Manual



Command Descriptions

AWGControl:ENHanced:SEQuence[:JMODe] (?)

This command selects the jump mode in the sequence of the enhanced mode.
Group  AWG Control

Syntax  AWGcontrol:ENHanced:SEQuence[:JMODe] {LOGic | TABLe | SOFTware}
AWGControl:ENHanced:SEQuence[:JMODe] ?

— (CAWGContral (-)—=(Entanced) —>()—(EQlience )j

JMODe

Arguments  LOGic The jump modeis”logic”.
TABLe The jump mode is"table”.
SOFTware The jump mode is " software”.

At *RST, thisvalueis set to TABLe.

Examples  AWGControl:ENHanced:SEQuence SOFTware
sets the jump mode to software.

AWGControl:EVENt[:LOGic][:IMMediate] (No Query Form)

This command generates atrigger event for the “logic jump” specified in the
sequence file. This has the same effect as pressing the FORCE EVENT button
on the front panel.

Group  AWG Control
Related Commands  AWGControl:RUN[:IMMediate], *TRG

Syntax  AWGControl:EVENt[:LOGic] [:IMMediate]
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® () IMMediate
AWGControl () EVENt >

Arguments  None

Examples  AWGControl:EVENt:LOGic:IMMediate
generates atrigger event for the “logic jump”.

AWGControl:EVENt:SOFTware[:IMMediate] (No Query Form)

This command jumps to a specified line in a sequence file. To enable this
command, a sequence file must be loaded and software jump mode must be set
in the sequencefile.

This command will return a“ Settings conflict” error (code:—221) when any of
these conditions are present:

1) The waveform generator is not in Enhanced mode.
2) No sequencefileis loaded.
3) The Jump Mode setting of the sequence file is not Software.

It also will return a“Data out of range” error (code:—222) if the <line> argument
isless than or equal to zero, or greater than the number of steps of the loaded
sequence file.

Group  AWG Control
Related Commands  None
Syntax  AWGControl:EVENt:SOFTware[:IMMediate] <line>

AWGControl ® () () MMediate

<space> |—f <line> |

Arguments  <line>::=<NR1>istheline number to be jumped to in the sequencefile.
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Examples  AWGControl:EVENt:SOFTware:IMMediate 10
jumpsto line 10 in the sequencefile.

AWGControl:EVENt:TABLe[:IMMediate] (No Query Form)

This command generates atrigger event for the “table jump” specified in the
sequence file when ajump mode of sequence (ENHanced mode) isa Table.

Group  AWG Control
Related Commands  None
Syntax  AWGControl:EVENt:TABLe[:IMMediate]

AWGControl () () TABLe () [MMediate

Arguments  None

Examples  AWGControl:EVENt:TABLe:IMMediate
generates atrigger event for the “table jump”.

AWGControl:FG:FREQuency[:CW|:FIXed] (?)

This command adjusts the frequency of the function waveform on al channels.
This query returns the frequency currently set.
CW (Continuous Wave) and FI Xed are aliases, and have the same effect.

Group  AWG Control

Syntax  AWGControl:FG:FREQuency[:CW|:FIXed] <NRf>
AWGControl:FG:FREQuency[:CW|:FIXed]?
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— (CAWGGontro ) —=( ——(_FC )= - J

p
-.
<space> [—»| <NRf>
O
(?)
N\

Arguments  <NRf> isthe output waveform frequency. The rangeis as follows.

AWG400 series : 1Hz to 10 MHz.
AWGH500 series: 1Hz to 100 MHz.
AWG600 series: 1Hz to 260 MHz.

At *RST, thisvalueis set asfollows.
AWG400 series: 1 MHz.

AWGS500 series: 5 MHz.
AWG600 series: 13 MHz.

Examples  AWGControl:FG:FREQuency 10MHz
sets the frequency to 10 MHz.

AWGControl:FG<n>:FUNCtion[:SHAPe] (?)

This command selects a standard function waveform (as opposed to a waveform
file) in the specified channel.
This query returns the currently selected standard function waveform.

Group  AWG Control

Syntax  AWGControl:FG<n>:FUNCtion[:SHAPe] <shape>
AWGControl:FG<n>:FUNCtion[:SHAPe] ?

<n>::= channel
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SINusoid
TRIangle
——( AWGControl —>®—>( FG )} <n> |—>]

e
O
L ( Puise

<space> = DC )

o SHAPe

()—=(FUNCion )

TJ

Arguments  SINusoid selects asine wave function waveform.
TRIangle selectsatriangle function waveform.
SQUare selects a square wave function waveform.
RAMP selects a ramp function waveform.
PULSe selects a pulse function waveform.
DC selectsa DC function waveform.

At *RST, thisvalueis set to SINusoid

Examples  AWGControl:FG1:FUNCtion RAMP
sets the CH1 standard function waveform to RAMP.
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AWGControl:FG<n>:PHASe[:ADJust] (?)
AWG420, AWG430 and AWG520 Only

This command sets the phase of the function waveform on selected channel.
This query returns the phase of the function waveform.

Group  AWG Control

Syntax  AWGControl:FG<n>:PHASe[:ADJust] <NRf>
AWGControl:FG<n>:PHASe[:ADJust]?

<n>::= channel

——( AWGControl —>®——( FG )} <n> |—>J

-»(_ADJust )
<space> |—»{ <NRf>
O
(?)
\C/

Arguments  <NRf> isthe phase of the function waveform. The range is —6.28319
(—360degrees) to +6.28319(+360degrees).

Step:

AWG400 Freguency Step(degree)
1.000Hz to 20.00kHz 0.036
20.01kHz to 200.0kHz 0.36
200.1kHz to 2.000MHz 36
2.001MHz to 4.000MHz 7.2
4.001MHz to 5.000MHz 9
5.001MHz to 8.000MHz 14.4
8.001MHz to 10.00MHz 18

AWG500 Frequency Step(degree)
1.000Hz to 100.0kHz 0.036
100.1kHz to 1.000MHz 0.36
1.001MHz to 5.000MHz 1.8
5.001MHz to 10.00MHz 3.6
10.01MHz to 20.00MHz 7.2
20.01MHz to 25.00MHz 9
25.01MHz to 40.00MHz 14.4
40.01MHz to 50.00MHz 18
50.01MHz to 100.0MHz 36
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At *RST, thisvalueis set as 0.

Examples  AWGControl:FG1:PHASe 0.36DEGree
sets the CH1 phase to 0.36 degrees.

AWGControl:FG<n>:POLarity (?)

This command sets polarity of the function waveform on the selected channel.
This query returns polarity currently set.

Group  AWG Control

Syntax  AWGControl:FG<n>:POLarity {POSitive | NEGative}

AWGControl:FG<n>:POLarity?

<n>::= channel

——( AWGControl _’Q—’( FG )y <n> |—>J

r

POL arity NEGative

Arguments  POSitive setswaveform to positive polarity.
NEGative setswaveform to negative polarity.

At *RST, thisvalue is set to POSitive.

Examples  AWGControl:FGl:POLarity POSitive
sets the CH1 polarity to positive.
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AWGControl:FG<n>:PULSe:DCYCle (?)

This command sets the duty cycle of the pulse waveform on selected channel.
This query returns the duty cycle of the pulse waveform.

Group

Syntax

AWG Control

AWGControl:FG<n>:PULSe:DCYCle <NRf>

AWGControl:FG<n>:PULSe:DCYCle?

<n>::= channel

——( AWGControl _’Q—’( FG »— <n> |—>J

Arguments

2-46

PULSe

(:)>(DCYCle)

<space> |—»

-

<NRf> |—}_>

<NRf> isthe duty cycle. Therangeis 0.1 to 99.9%.

Step:
AWG400

AWG500

AWG600

Frequency

1.000Hz to 200.0kHz
200.1kHz to 2.000MHz
2.001MHz to 4.000MHz
4.001MHz to 5.000MHz
5.001MHz to 8.000MHz
8.001MHz to 10.00MHz

Frequency

1.000Hz to 1.000M Hz
1.001MHz to 5.000MHz
5.001MHz to 10.00MHz
10.01MHz to 20.00MHz
20.01MHz to 25.00MHz
25.01MHz to 40.00MHz
40.01MHz to 50.00MHz
50.01MHz to 100.0MHz

Frequency

1.000Hz to 2.600MHz
2.601MHz to 13.00MHz
13.01MHz to 26.00MHz
26.01MHz to 52.00MHz

Step(%)
0.1

1

2

25

4

5

Step(%)
0.1

0.5

1

2

25

4

5

10

Step(%)
0.1

05

1

2
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52.01MHz to 65.00MHz 25
65.01MHz to 104.0MHz 4
104.1MHz to 130.0MHz 5
130.1MHz to 260.0MHz 10

At *RST, thisvalueis set as 10.0.

Examples  AWGControl:FG1:PULSe:DCYCle 20
sets the CH1 duty cycle to 20%.

AWGControl:FG[:STATe] (?)

This command turns the FG(Function Generation) mode on or off.
This query returns status indicating whether the waveform generator is set to the
function generator mode.

Group  AWG Control

Syntax  AWGControl:FG[:STATe] { OFF | ON | <NRf> }
AWGControl:FG[:STATe]?

—— (CAWGControl —@@——
(CAWGControl ) ~

J/—( <space>
\

Arguments  OFF or <NRf>=0 setsthe FG mode to OFF .

ON or <NRf> =0 setsthe FG modeto ON.
At *RST, thisvalueis set to OFF.

Examples  AWGControl:FG ON
sets the FG mode to ON.
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AWGControl:FG<n>:VOLTage[:LEVel][:IMMediate][:AMPLitude] (?)

This command adjusts peak—to—peak voltage of the function waveform on
selected channel.
This query returns peak—to—peak voltage currently set.

Group  AWG Control

Syntax  AWGControl:FG<n>:VOLTage[:LEVel][:IMMediate] [:AMPLitude] <NRf>
AWGControl:FG<n>:VOLTage[:LEVel][:IMMediate] [:AMPLitude]?

<n>::= channel

O—CEe

— (CAwGContro ) —»()—=(_F6 )< —>()—(VorTage

;
l‘(—Q-?__{—’O—’}/—H <space> |—»{ <NRi> I—}_>
- - \ o

@),

Arguments  <NRf>isthe amplitude of the waveform. The Step is ImV.
Therangeisasfollows.

AWG400(Standard) series : 0.020Vpp to 2.000V pp
AWG400(Option 05) series : 0.020V pp to 5.000V pp
AWG500 series: 0.020V pp to 2.000V pp

AWG600 series: 0.020V pp to 2.000V pp

At *RST, thisvalueis set to 1.0.

Examples  AWGControl:FG1:VOLTage 2.0
sets the CH1 amplitude to 2.000V pp.
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AWGControl:FG<n>:VOLTage[:LEVel][:IMMediate]:OFFSet (?)

Group

Syntax

This command adjusts offset voltage of the function waveform on selected
channel.
This query returns offset voltage currently set.

AWG Control

AWGControl:FG<n>:VOLTage[:LEVel][:IMMediate] :0FFSet <NRf>
AWGControl:FG<n>:VOLTage[:LEVel] [:IMMediate] :OFFSet?

<n>::= channel

O—CEe

— (CAwGContro ) —»()—=(_F6 )< —>()—(VorTage

D,

;
> <space> | <NR>
OFFSet
- \ (7
/

Arguments

Examples

<NRf> isthe offset of the waveform. The Step is ImV.
Therangeisasfollows.

AWG400(Standard) series : —1.000V to +1.000V
AWG400(Option 05) series : —2.500V to +2.500V
AWG500 series : —1.000V to +1.000V

AWGHE00 series : —1.000V to +1.000V

At *RST, thisvalueis set to 0.0.

AWGControl:FG1:VOLTage:0FFSet 0.5
setsthe CH1 offset to 0.5V.
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AWGControl:RMODe (?)

This command sel ects the mode used to output waveforms or sequences.
Group  AWG Control

Related Commands  AWGControl:RUN[:IMMediate], AWGControl:STOP[:IMMediate],
[SOURce[1]]:FUNCtion:USER, *TRG

Syntax  AWGControl:RMODe { CONTinuous | TRIGgered | GATed | ENHanced }
AWGControl:RMODe?

GATed

<space>

AWGControl () RMODSE

>(2)
2©,
Arguments  You can select the modes listed in Table 2-21.
Table 2-21: Selecting run modes
Arguments Descriptions
CONTinuous Sets the continuous mode, which continuously outputs the waveform. The

external trigger, including FORCE TRIGGER button and the corresponding
remote commands, have no effect.

TRIGgered Sets the triggered mode, which outputs one waveform cycle for each trigger.

GATed Sets the gated mode, which continuously outputs the waveform or sequence

as long as the trigger remains enabled. The trigger remains effective as long

as any of the following events occur:

m  The FORCE TRIGGER button remains pressed

®m  Avalid external gate signal remains input

m  TheTRIGger[:SEQuence] [:IMMediate] or *TRG command has
been executed but an ABORt command has not yet been issued

ENHanced Sets the enhanced mode, which outputs the waveform according to the
sequence file specified with the SOURce : FUNCtion:USER command. If the
sequence file is not loaded, this mode is the same as the triggered mode.

At *RST, this parameter is set to CONTinuous.
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Examples  SOURce:FUNCtion:USER "SAMPLE1.SEQ";:AWGControl:RMODe ENHanced;RUN
outputs waveform according to the sequence file SAMPLE1L.SEQ.

AWGControl:RMODe?
can return the following response:
TRIG

AWGControl:RSTate? (Query Only)

This command returns the current running status.
Group  AWG Control

Syntax  AWGControl:RSTate?

— e WD) —>()—>

Arguments  None

Returns <NR1>

0 The waveform generator is stopped.
1 The waveform generator iswaiting for atrigger.
2 The waveform generator is running.

Examples  AWGControl:RSTate?
can return the following response:
1

AWGControl:RUN[:IMMediate] (No Query Form)

This command initiates the output of a waveform or a sequence. This has the
same effect as manually pressing the RUN button on the front panel.

Group  AWG Control

Related Commands  AWGControl:STOP[:IMMediate], *TRG
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Syntax  AWGControl:RUN[:IMMediate]

AWGControl © () IMMediate

Arguments  None

Examples  AWGControl:RUN[:IMMediate]
initiates the output of awaveform or a sequence.

AWGControl:SREStore (No Query Form)

This command resets the default settings of a specified file.
Group  AWG Control
Related Commands  AWGControl:SSAVe, MMEMory:CDIRectory, MMEMory:MSIS

Syntax  AWGControl:SREStore <file name>[,<msus>]

AWGControl () SREStore )—[ <space> }—[  <file_name> ()

Arguments  <file name>::=<string> specifiesthefile to restore the settings.

<msus> (Mass storage unit specifier): : =<string> isthe media on which

thefile exists:
MAIN Internal hard disk drive
FLOPpy Internal floppy disk drive

NET1, NET2, or NET3 Network drive 1, 2, or 3 (specified with
the SYSTem: COMMunicate: LAN commands)

Examples AWGControl:SREStore "SAMPLE1.SET","FLOPpy"
resets the default settings of the file SAMPLEL.SET on the floppy disk.
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AWGControl:SSAVe (No Query Form)

This command stores the current settings to a specified file.
Group  AWG Control
Related Commands  AWGControl:SREStore, MMEMory:CDIRectory, MMEMory:MSIS

Syntax  AWGControl:SSAVe <file name>[,<msus>]

—(AWGControl () SSAVe )—s| <space> |—[ _ <file name> ()

Arguments  <file name>::=<string> specifiesthefileto store the settings.

<msus> (Mass storage unit specifier): :=<string> isthe media on which

thefile exists:
MAIN Internal hard disk drive
FLOPpy Internal floppy disk drive

NET1, NET2, or NET3 Network drive 1, 2, or 3 (specified with
the SYSTem: COMMunicate: LAN commands)

Examples  AWGControl:SSAVe "SAMPLE1.SET","FLOPpy"
stores the current settings to the file SAMPLEL.SET on the floppy disk.

AWGControl:STOP[:IMMediate] (No Query Form)

This command terminates waveform output. When the mode is not set to
continuous, it aso resets the sequence pointer to output the waveform from the
top of the sequence with the next trigger event.

Group  AWG Control

Related Commands  AWGControl:RUN[:IMMediate], *TRG
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Syntax

Arguments

Examples

*CAL? (Query Only)

Group
Related Commands

Syntax

Arguments

Returns

2-54

AWGControl:STOP[:IMMediate]

—(AWGControl o ‘ IMM ediate

None

AWGControl:STOP[:IMMediate]
stops the output of awaveform.

The *CAL? query performs an internal calibration and returns a status that
indicates whether or not the waveform generator completed the calibration
successfully. If an error is detected during calibration, execution immediately
stops, and an error code is returned. This query performs the same function as
the CALibration[:ALL]? query.

NOTE. A period of time is required to complete the internal calibration. During
this time, the waveform generator does not respond to any commands or queries
issued.

Cadlibration
CALibration[:ALL]?
*CAL?
—Cal—0O—
None

<NR1>

0 Terminated without error.
—-340 Cadlibration failed.
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Examples

CALibration[:ALL] (?)

Group
Related Commands

Syntax

Arguments

Returns

Examples

*CAL?
performs an internal calibration and returns the results. For example, the query
might return O, which indicates the calibration terminated without any errors.

TheCALibration[:ALL] command performs afull calibration of the waveform
generator.

The CALibration[:ALL]? query performs afull calibration and responds with a
<NR1> indicating the success of the calibration. This query has the same function
asthe *CAL? query.

If an error is detected during calibration, a message is queued in the error/event
queue, and the error code “—340" is returned.

NOTE. A period of time is required to complete the internal calibration. During
this time, the waveform generator does not respond to any commands or queries
issued.

Calibration
*CAL?

CALibration[:ALL]
CALibration[:ALL]?

ALL
D0 )
@

None

<NR1>

0 Terminated without error.
—340 Cadlibration failed.

CALibration[:ALL]
performs afull calibration.
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*CLS (No Query Form)

Group

Syntax

Arguments

Examples

CALibration[:ALL]?
performs afull calibration and returns the results. For example, it might return O,
which indicates the calibration terminated without any errors.

This command clears all the event registers and queues, used by the waveform
generator status and event reporting system. For more details, refer to the, Satus
and Events section.

Status

*CLS

None

*CLS
clears all the event registers and queues.

DIAGnostic:DATA? (Query Only)

Group

Related Commands

Syntax

Arguments

Returns

2-56

This command returns the results of a self-test.
Diagnostic
DIAGnostic[:IMMediate], DIAGnostic:SELect
DIAGnostic:DATA?

o @—
None

<NR1>
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0 Terminated without error.
-330 Self-test failed.

Examples  DIAGnostic:DATA?
might return O.

DIAGnostic[:IMMediate] (?)

The DIAGnostic[:IMMediate] command executes the self-test routine(s)
selected by the DIAGnostic:SELect command. The query DIAGnostic
[:IMMediate] ? executes the routing(s) and returns the results.

If an error is detected during execution, the routine that detected the error
terminates. If al of the self-test routines are selected, self-testing continues with
execution of the next self-test routine.

Group Diagnostic
Related Commands  DIAGnostic:SELect, DIAGnostic:DATA?

Syntax  DIAGnostic[:IMMediate]
DIAGnostic[:IMMediate]?

(O—=CVMMediate )

DIAGnostic f ) r

Arguments  None

Returns <NR1>

0 Terminated without error.
330 Self-test failed.

Examples  DIAGnostic:SELect ALL;IMMediate?
executes all of the self-test routines. After all self-test routines finish, the results
of the self-tests are returned.
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DIAGnostic:SELect (?)

This command selects the self-test routine(s).
Group  Diagnostic
Related Commands  DIAGnostic[:IMMediate]
Syntax  DIAGnostic:SELect { ALL | OUTPut | RMODe | ROSCillator

| SMEMory | SYSTem | WMEMory }
DIAGnostic:SELect?

<space> SYSTem )}——
Arguments  You can select the following self-test routines:

Table 2-22: Self-test routines

Argument Description

ALL Checks all routines that follow

OUTput Checks the analog output unit

RMODe Checks the control unit

ROSCillator Checks the reference oscillator unit

SMEMory Checks the sequence memory

SYSTem Checks the system unit, such as the system memory
WMEMory Checks the waveform memory

At *RST, this parameter is set to ALL.
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Examples  DIAGnostic:SELect WMEMory;IMMediate
executes the waveform memory self-test routine.

DISPlay:BRIGhtness (?)
AWG500/600 series Only

This command controls the intensity of the display.
Group  Display

Syntax  DISPlay:BRIGhtness <NR2>

DISPTay:BRIGhtness?

<space> [—{ <NRf>
DISPla () BRIGhtness
)
&

Arguments  <NR2> ranges from Oto 1, where 1 isfull intensity and 0 is fully blanked.

At *RST, thisvalueis set to 0.7.

Examples DISPlay:BRIGhtness 0.8
sets the intensity of the display to 80% of maximum intensity.

DISPlay:ENABIe (?)
AWG400 series Only

This command controls ON/OFF of the display.
Group  Display

Syntax  DISPlay:ENABle { OFF | ON | <NR1> }
DISPTay:ENABTe?

AWG400/500/600 Series Arbitrary Waveform Generator Programmer Manual 2-59



Command Descriptions

DISPlay () ENABIe

Arguments  OFF or <NR1>=0 sets OFF the display.
ON or <NR1>#= 0 sets ON the display.

At *RST, thisvalueis set to OFF.

Examples DISPlay:ENABle ON
sets ON the display.

DISPlay:HILight:COLor (?)
AWG400 series Only

This command controls the HILight color.
Group  Display

Syntax DISPlay:HILight:COLor <NR1>
DISPlay:HILight:COLor?

<space> |—» <NR1>

DISPlay ) HiLight ()

()
U

Arguments  <NR1> isthe color number. TherangeisOto 7.

At *RST, thisvalueis set to 0.
Returns <NR1> indicates the number of color.

Examples  DISPlay:HILight:COLor 1
sets the number 1 color.
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*ESE (?)

Group
Related Commands

Syntax

Arguments

Examples

The *ESE command sets the bits of the ESER (Event Status Enable Register)
used in the status and events reporting system of the waveform generator. The
*ESE? query returns the contents of the ESER. Refer to the Satus and Events for
more information about the ESER.

Status
*CLS, *ESR?, *PSC, *SRE, *STB?

*ESE <bit_value>

*ESE?

—( *ESE )T>| <space> |—=|  <bit value> |T—>

<bit_value>::=<NR1>
where <NR1> isadecimal integer in the range 0 to 255. The binary hits of the
ESER are set according to this value.

The power-on default for ESER isO if *PSC is 1. If *PSC is 0, the ESER
maintains its value through a power cycle.

*ESE 177
setsthe ESER to 177 (binary 10110001), which sets the PON, CME, EXE and
OPC hits.

*ESE?
might return 176, which indicates that the ESER contains the binary number
10110000.
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*ESR? (Query Only)

Group
Related Commands

Syntax

Returns

Examples

This command returns the contents of the Standard Event Status Register
(SESR) used in the status and events reporting system in the waveform
generator. *ESR? also clears the SESR (since reading the SESR clearsit). Refer
to Section 3 Status and Events for more information.

Status
*CLS, *ESE?, *SRE, *STB?
*ESR?
*ESR O—
<NR1> indicates the content of the SESR in adecimal integer.

*ESR?
might return 181, which indicates that the SESR contains the binary number
10110101.

HCOPy:DESTination (No Query Form)

Group
Related Commands

Syntax

Arguments

2-62

This command sets the hardcopy destination. For the waveform generator, the
destination is always set to MMEMory (mass memory). This command is
included only for compatibility with the SCPI standard. The destination file on
the mass memory device is specified by the MMEMory : NAME command. For more
information about hardcopy, see Hardcopy Commands on page 2—22.

Hardcopy

MMEMory : NAME

HCOPy:DESTination <data_handle>

() DESTination —] <space> —»| <data handles  |—»

<data_handle>::=<string>
where <string> is fixed to "MMEMory” for the waveform generator.
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Examples  HCOPy:DESTination "MMEMory"
sets the hardcopy destination to afile specified with the MMEMory : NAME
command.

HCOPy:DEVice:COLor (?)
AWG400 series Only

This command sets the hardcopy color mode.
Group  Hardcopy
Related Commands  HCOPy:DEVice:LANGuage

Syntax HCOPy:DEVice:COLor { OFF | ON | <NR1> }
HCOPy:DEVice:COLor?

— (T D)~ )—0)

Arguments  OFF or <NR1>=0 sets the hardcopy color mode to OFF.
ON or <NR1> = 0 sets the hardcopy color mode to ON.
At *RST, thisvalueis set to OFF.

Examples  HCOPy:DEVice:COLor ON
sets the hardcopy color mode to ON.

HCOPy:DEVice:LANGuage (?)
This command sets the hardcopy data format.

Group  Hardcopy

Related Commands  HCOPy:DEVice:COLor
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Syntax  HCOPy:DEVice:LANGuage { BMP | TIFF }
HCOPy:DEVice:LANGuage?

(R (> (D)) NG+ <5 -
)
©

Arguments BMP specifies the Windows bitmap file format.

TIFF specifiesthe TIFF format.
At *RST, the parameter is set to BMP.

Examples  HCOPy:DEVice:LANGuage TIFF
specifiesthe TIFF data format for hardcopy.

HCOPy[:IMMediate] (No Query Form)

This command immediately initiates hardcopy output according to the current
HCOPy setup parameters. For the waveform generator, this command is the
same as HCOPy : SDUMp [ : IMMediate]. For more information about hardcopy, see
Hardcopy Commands on page 2—22.

Group  Hardcopy
Related Commands HCOPy:DESTination, HCOPy:SDUMp[:IMMediate]
Syntax  HCOPy[:IMMediate]

—(CHCOPy () IMMediate

Arguments  None

Examples  HCOPy:IMMediate
starts hardcopy output.
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HCOPy:SDUMp[:IMMediate] (No Query Form)

Group

Syntax

Arguments

Examples

*IDN? (Query Only)

Group

Syntax

Arguments

Returns

Examples

This command initiates a screen dump of the entire screen. For the waveform
generator, thisis the same as the HCOPy [ : IMMediate] command. For more
information about hardcopy, see Hardcopy Commands on page 2—22.

Hardcopy

HCOPy:SDUMp[: IMMediate]

—(HCoPy )—(: )—>CDUuMp~—+: —=IMMediate )

None

MMEMory :NAME "SAMPLE1.BMP";:HCOPy:SDUMp:IMMediate
prints the entire screen to the file SAMPLEL.BMP.

This command returns identification information for the waveform generator.
System
*IDN?

—CoO—O—
None

<manufacturer>, <model>, <serial number>, <firmware level>

where

<manufacturer>::=SONY/TEK

<model>::={ AWG410 | AWG420 | AWG430 | AWG510 | AWG520 | AWG610 }
<serial_number>::=0

<firmware level>::=SCPI:99.0 0S:x.y USR:x.y

*IDN?
might return SONY/TEK,AWG410,0,SCPI:99.0 0S:1.0 USR:1.0
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MMEMory:CATalog? (Query Only)

2-66

Group
Related Commands

Syntax

Arguments

Returns

Examples

This command returns information about the current contents and state of the
mass storage media.

Mass Memory

MMEMory:CDIRectory, MMEMory:MSIS

MMEMory:CATalog? [ <msus>]

® @—T»|<spaw|—-|<mws>|7—>

<msus> (mass storage unit specifier)::=<string> is one of the following:

MAIN Theinternal hard disk drive

FLOPpy The internal floppy disk drive

NET1, NET2,or NET3 Thenetwork drive 1, 2, or 3 (specified with the
SYSTem:COMMunicate: LAN commands)

<NR1>,<NR1>[,<file_name>,<file type>,<file size>]...
where:

The first <NR1> isthe total amount of storage currently used, in bytes.
For the network drives, <NR1>=0.

The second <NR1> isthe total amount of storage available.
For the network drives, <NR1>=0.

<file_name>,<file_type>,<file_size>::=<string>
where

<file_name> isthe exact name of afile,

<file _type>isDIR for directory, otherwiseit is blank, and
<file_size>isthesizeof thefile, in bytes.

MMEMory:CATalog? "MAIN"
might return the following response:
484672 ,3878652,"SAMPLEL.WFM,2948"
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MMEMory:CDIRectory (?)

Group
Related Commands

Syntax

Arguments

Examples

This command changes the default directory for a mass memory file system. The
default mass storage device is selected by MMEMory :MSIS command.

Mass Memory
MMEMory:CDIRectory, MMEMory:MSIS

MMEMory:CDIRectory [<directory name>]
MMEMory:CDIRectory?

MMEMory o CDIRectory )TI <space> |—s=[ <directory name> 7—»
()

<directory name>::=<string>
is the default directory for amass memory file system.

If you do not specify a parameter, the directory is set to the *RST value.

At *RST, this parameter is set to the root.

MMEMory:CDIRectory "/AWG/WORKO"
changes the default directory to /AWG/WORKO.

MMEMory:CLOSe (No Query Form)

Group

Related Commands

This command closes the file specified in the MMEMory : NAME command. This
command isincluded only for compatibility with the SCPI standard and may not
be used.

Mass Memory

MMEMory :NAME, MMEMory :0PEN
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Syntax  MMEMory:CLOSe
)
Arguments  None

Examples MMEMory :NAME "SAMPLE1.WFM";CLOSe
closesthe file SAMPLEL.WFM.

MMEMory:COPY (No Query Form)

This command copies an existing fileto anew file. An error is generated if the
source file does not exist.

Group  Mass Memory
Related Commands  MMEMory:CDIRectory, MMEMory:DELete, MMEMory:MSIS

Syntax ~ MMEMory:COPY <file_source>,<file destination>

MMEMory o COPY )}—»| <space> [—»  <file source> |—>O—>| <file_destination> |—»

Arguments  <file source>::=<file_name>[,<msus>]
<file_destination>::=<file_name>[,<msus>]

where:
<file_name>::=<string> isthe source or destination file name.

<msus> (Mass storage unit specifier): : =<string> isthe media on which

thefile exists:
MAIN Internal hard disk drive
FLOPpy Internal floppy disk drive

NET1, NET2,or NET3 Network drive 1, 2, or 3 (specified with
the SYSTem: COMMunicate: LAN commands)

Examples  MMEMory:COPY "FILE1.WFM","MAIN","FILE2.WFM","FLOPpy"
copiesthefile FILEL.WFM on the waveform generator hard disk to the file
FILE2.WFM on the floppy disk.
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MMEMory:DATA (2)

Group
Related Commands

Syntax

This command loads block datainto the file on the default mass storage device,
or returns the contents of thefile.

Mass Memory

MMEMory:CDIRectory, MMEMory:MSIS

MMEMory :DATA <file_name>,<data>
MMEMory :DATA?<file_name>

MMEMory () DATA »—»[ <space> —»[ _ <iile name> |_t

Arguments

Examples

<file_name>::=<string> specifiesthe file to be loaded with data.

<data>isin 488.2 block format.

MMEMory :DATA "FILE1",#41024XXXXX. ..
|oads data into the file FILEL.

MMEMory:DELete (No Query Form)

Group
Related Commands

Syntax

MMEMory

This command removes afile from the specified mass storage device.

Mass Memory

MMEMory:CDIRectory, MMEMory:MSIS

MMEMory:DELete <f11e_name>[,<msus>]

(: —>(DELete )—»[ <space> }—» _<file_name> ()
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Arguments

Examples

MMEMory:FEED (?)

2-70

Group
Related Commands

Syntax

Arguments

Examples

<file_name>::=<string> specifiesthefile to be removed.

<msus> (Mass storage unit specifier): :=<string> isthe media on which
thefile exists:

MAIN Internal hard disk drive

FLOPpy Internal floppy disk drive

NET1, NET2,or NET3 Network drive 1, 2, or 3 (specified with
the SYSTem: COMMunicate: LAN commands)

MMEMory:DELete "FILEl.WFM","FLOPpy"
removes the file FILELWFM on the floppy disk.

This command sets the data handle to be used to feed datainto the file specified
by MMEMory : NAME. For the waveform generator, the data handle is fixed to
HCOPy. This command isincluded only for compatibility with the SCPI standard,
and may not be used (refer to Hardcopy Commands on page 2—22).

Mass Memory
MMEMory : NAME

MMEMory:FEED <data handle>

MMEMory : FEED?

<space> |—|  <data handle>
MMEMory () FEED
>

<data_handle>::=<string> for the waveform generator, the data handle is
fixed to HCOPy.

At *RST, this parameter is set to "HCOP”.

MMEMory:FEED "HCOPy"
sets the data handle.
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MMEMory:INITialize (No Query Form)

This command initializes a specified mass storage media. In this application, you
can initialize the internal hard disk or floppy disk.

NOTE. Theinitializing process erases all information that is already on the disk.
This command is a” Quick Format” command, which cannot format MAC
format, other OSformat and damaged disk.

Group  Mass Memory
Related Commands  MMEMory:MSIS
Syntax  MMEMory:INITialize[ <msus>[,DOS[,<NR1>]]]

MMEMory () INITialize

(O—{NR>=]

DOS .
f—>| <space> [— <msus> | N
N

Arguments  <msus> (mass storage unit specifier): : =<string> is the media on which
the specified mass storage:{ "MAIN" | "FLOPpy" }

where MAIN means the internal hard disk, and FLOPpy means the floppy disk.
The mediaisinitialized in DOS format.

<NR1> isignored in this application (It usually specifies media-dependent
information.)

When you specify MAIN, this command returns the instrument settings to the
factory defaults, except for the communication parameters (see Appendix E:
Factory Initialization Settings).

Examples  MMEMory:INITialize "FLOPpy"
initializes afloppy disk in DOS format.
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MMEMory:MDIRectory (No Query Form)

This command creates a directory on the specified mass storage unit.
Group  MassMemory
Related Commands  MMEMory:CDIRectory, MMEMory:MSIS

Syntax ~ MMEMory:MDIRectory <directory name>[,<msus>]

MMEMory () MDIRectory }—|[ <space> —s| <direciory_name> ()

Arguments  <directory name>::=<string> specifiesanew directory.

<msus> (Mass storage unit specifier): : =<string> isthe media on which
you make the directory:

MAIN Internal hard disk drive

FLOPpy Internal floppy disk drive

NET1, NET2,or NET3 Network drive 1, 2, or 3 (specified with
the SYSTem: COMMunicate: LAN commands)

Examples  MMEMory:MDIRectory "WAVEFORM","FLOPpy"
makes the directory “WAVEFORM” on the floppy disk.

MMEMory:MOVE (No Query Form)

This command moves an existing file to another file name. If the source file does
not exist, an error occurs.

Group  Mass Memory
Related Commands  MMEMory:CDIRectory, MMEMory:COPY, MMEMory:DELete, MMEMory:MSIS

Syntax ~ MMEMory:MOVE <file source>,<file destination>

MMEMory o MOVE)}—| <space> |—»  <file source> |—>O—>| <file_destination> |—»
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Arguments  <file source>, <file destination>
::=<file_name>[,<msus>]

where:
<file _name>::=<string> isthe source or destination file name.

<msus> (Mass storage unit specifier): : =<string> isthe media on which

thefile exists:

MAIN Internal hard disk drive

FLOPpy Internal floppy disk drive

NET1, NET2, or NET3 Network drive 1, 2, or 3 (specified with

the SYSTem: COMMuni cate: LAN commands)

Examples MMEMory:MOVE "FILEL.WFM","MAIN","FILE2.WFM","FLOPpy"
moves the file FILELWMF on the waveform generator hard disk to
FILE2.WFM on the floppy disk.

MMEMory:MSIS (?)

The “Mass Storage 1S’ command sel ects a default mass storage device that is
used by all MMEMory commands except INITialize.

Group  Mass Memory
Related Commands  All MMEMory commands except INITialize.

Syntax  MMEMory:MSIS[ <msus>]

MMEMory :MSIS?

MMEMor MSIS
) % > 7

Arguments  <msus>(Mass Storage Unit Specifier): : =<string> specifies a default mass
storage device.

MAIN Internal hard disk drive

FLOPpy Internal floppy disk drive

NET1, NET2,or NET3 Network drive 1, 2, or 3 (specified with
the SYSTem: COMMunicate: LAN commands)

AWG400/500/600 Series Arbitrary Waveform Generator Programmer Manual 2-73



Command Descriptions

At *RST, this parameter is set to MAIN.

Examples  MMEMory:MSIS "FLOPpy"
selects the floppy disk drive as the default mass storage device.

MMEMory:NAME (2)

This command specifies the name of the file specification used by MMEMo-
ry:0PEN or CLOSe commands.

Group  MassMemory
Related Commands  MMEMory:CLOSe, MMEMory:OPEN

Syntax  MMEMory:NAME <file name>[,<msus>]
MMEMory : NAME?

O— === ]

| <space> |— <file_name>

MMEMory

©

Arguments  <file name>::=<string> isthe name of thefile to be opened or closed.

<msus> (Mass storage unit specifier): : =<string> isthe media on which

thefile exists:
MAIN Internal hard disk drive
FLOPpy Internal floppy disk drive

NET1, NET2,or NET3 Network drive 1, 2, or 3 (specified with
the SYSTem: COMMunicate: LAN commands)

At *RST, this parameter is set to "HARDCOPY”.

Examples MMEMory :NAME "SAMPLE1.WFM","NET1";O0PEN
opens the file SAMPLELWFM on the network drive 1.
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MMEMory:OPEN (No Query Form)

Group
Related Commands

Syntax

Arguments

Examples

This command opens the file specified in the MMEMory : NAME command. This
command is included only for compatibility, and may not be used.

Mass Memory

MMEMory:CDIRectory, MMEMory:CLOSe, MMEMory:MSIS, MMEMory:NAME

MMEMory : OPEN

MMEMory () OPEN

None

MMEMory :NAME "SAMPLE1.WFM","NET1";OPEN
opens the file SAMPLEL.WFM on the network drive 1.
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*OPC (2)

Group
Related Commands

Syntax

Arguments

Returns

*OPT? (Query Only)

Group

Syntax

Arguments

2-76

Operation complete command (query). Use this command between two other
commands to ensure completion of the first command before processing the
second command.

In this application, all commands are designed to be executed in the order in
which they are sent from the external controller. The *0PC (?) command is
included to ensure compliance with the SCPI standard. You do not need to use
this command.

Refer to page 3—6 about the OPC bit of SESR (Standard Event Status Register).
Synchronization

*WAI

*0PC
*0PC?

©

None

<NR1>=1 when all pending operations are finished.

This command returns the implemented options of the waveform generator.
System
*QPT?

*OPT O—

None
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Returns  <opt>[,<opt>[,<opt>[,<opt>]]]

where:

0 the waveform generator has no options installed.

01 the waveform generator has Long Memory Option installed.
(AWGA400 series only)

03 the waveform generator has Digital Data Out Option installed.
(AWG400 series only)

05 the waveform generator has Single-end Output Option installed.
(AWG400 series only)

10 the waveform generator has ATE Option installed.
DDO  the waveform generator has Option 03 (Digital Data Out) installed.
(AWGH00 series only)

Examples  *OPT?
might return O to indicate that no option isinstaled in the instrument.

OUTPut<x>:FILTer[:LPASs]:FREQuency (?)

This command determines the cutoff frequency of the low passfilter for a
specified channel.

Group  Output

Syntax  OUTPut<x>:FILTer[:LPASs]:FREQuency { <NRf> | INFinity }

OUTPut<x>:FILTer[:LPASs]:FREQuency?
<x>::= following

AWG410 AWG420 AWG430 AWG510 AWG520 AWG610
1 1,2 1,23 1 12 1
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OUTPut<x>:ISTate (?)

Arguments

Examples

O—F)

INFinit

<NRf> isthe cutoff frequency of the low passfilter, in Hz.

In AWG400 series, you can select 1e6 (IMHz), 5e6 (SMHZz), 20e6 (20MH2z),
50e6 (50MHz), or 9.9e37 (INFinity, that means “through”).

In AWG500 series, you can select 10e6 (10MHz), 20e6 (20MHz), 50e6
(50MHz), 100e6 (100MHz), or 9.9e37 (INFinity, that means “through”).

In AWG600 series, you can select 20e6 (20MHz), 50e6 (50MHz), 100e6
(100MHz), 200e6 (200MHZz), or 9.9e37 (INFinity, that means “through”).

At *RST, thisvalueis set to 9.9e37 (“through”).

OUTPutl:FILTer:LPASs:FREQuency 100e6
sets the cutoff frequency of the low passfilter for CH 1 to 100 MHz.

At *RST, thisvalueis set to 9.9e37 (“through”).

AWG400 series(except Opt05) , AWG510 and AWG610 Only

2-78

Group

Syntax

Controls whether the waveform generator inverted CH 1 output terminal (CHL1)
is enabled or disabled. When the function is OFF, the CH1 terminal is at
maximum isolation from the signal.

Op05 Op05 Op05

Output
OUTPut<x>:ISTate { ON | OFF | <NR1> }
OUTPut<x>:ISTate?
<x>::= following
except AWG410 |except AWG420 |except AWG430 |AWG510 AWG610

1,2 1,23 1 1
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—(OUTPU)—>___ <x>

Arguments  <ON> or <NR1> =0 enables the CH1 outpuit.
<0FF> or <NR1> = 0O disables the CH1 outpui.
At *RST, thisvalueis set to 0 (OFF).

Examples OUTPUT1:ISTate ON
enables the CH1 output.

OUTPut<x>[:STATe] (?)

This command controls whether the output terminal is open or closed. When the
function is OFF, the terminal is at maximum isolation from the signal.

Group Output
Related Commands  SOURcel:COMBine:FEED

Syntax  OUTPut<x>[:STATe] { ON | OFF | <NRI> }
OUTPut<x>[:STATe]?

<x>::= following

AWG410 |AWG410 | AWG420 | AWG420 |AWG430 |AWG430 |AWG510 |AWG510 | AWG520 |AWG520 |AWG610
Op03 Op03 0po03 0po3 0po3
1 1,4 1,2 1,245 1,23 12345 |1, 7 157 12,7 1,257 1
,6
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(O )
== M

—(OUTPi)}—> __<x> )
»(?)
> =
Arguments  <ON> or <NR1> =0 turns the output on.

Examples

*PSC (?)

2-80

Group
Related Commands

Syntax

Arguments

<0FF> or <NR1>=0 turns the output off.

OUTPut7[:STATe] can not be set to ON when SOURcel :COMBine:FEED is
specified as SOURce7 (the noise generator).

At *RST, thisvalueis set to 0 (OFF).

OUTPut1:STATe ON
turns the CH 1 output on.

This command sets and queries the power-on status flag that controls the
automatic power-on handling of the SRER, ESER, OENR, and QENR registers.
When *PSC istrue, the registers are set to 0 at power-on. When *PSC isfalse, the
current values in the registers are preserved in nonvolatile memory when power
is shut off, and then are restored at power-on. For a compl ete discussion of the
use of these registers, refer to the Status and Event Reporting section on page
31

Status
*ESE, *SRE, STATus:0PERation:ENABTe, STATus:QUEStionable:ENABle

*PSC <NR1>
*pSC?

<space> |—»| <NRI1>
_)
N\

<NR1> =0 sets the power-on status clear flag to false, disables the power-on
clear, and allows the waveform generator to possibly assert SRQ after power-on.
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Examples

*RST (No Query Form)

Group
Related Commands

Syntax

Arguments

Examples

<NR1> = 0 sets the power-on status clear flag true. Sending *PSC 1 therefore
enables the power-on status clear and prevents any SRQ assertion after power-
on. Using an out-of-range value causes an execution error.

*PSC 0
sets the power-on status clear flag to false.

*PSC?
might return the value 1, showing that the power-on status clear flag is set to
true.

This command resets the waveform generator to the default state. This command
has no effect on the network and communication settings, such as GPIB or |P
address. Refer to Appendix E: Factory Initialization Settings.

System

SYSTem:SECurity:IMMediate

*RST

*RST

None

*RST
resets the instrument.

[SOURce<x>]:COMBine:FEED (?)

AWG400/500 series Only

Group

Related Commands

Adds the signal from the noise generator or the external input to the CH 1
output, or opens these addition linesto the CH 1 output.

Source

OUTPut7:STATe
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Syntax [SOURcel] :COMBine:FEED { "SOURce7" | "SOURce8" | "" }
(AWG400/500 series)
SOURce2:COMBine:FEED { "SOURce9" | "SOURcelO" | "" }
(AWG420/430)
SOURce3:COMBine:FEED { "SOURcell" | "SOURcel2" | "" }
(AWGA430)

[SOURce[1]2|3]:]COMBine:FEED?

Arguments  SOURcel:
SOURce7
SOURce8
""(null)

SOURce?:
SOURce9
SOURcel0
"M(null)

SOURce3:
SOURcell
SOURcel?2
nn (nul I)

adds the signal from the noise generator to the CH 1 output.
adds the signal from the external input to the CH 1 outpui.
opens the noise generator output line or the external input lineto
the CH 1 output, i.e. adds no signal.

adds the signal from the noise generator to the CH 2 output.
adds the signal from the external input to the CH 2 output.
opens the noise generator output line or the external input lineto
the CH 2 output, i.e. adds no signal.

adds the signal from the noise generator to the CH 3 output.
adds the signal from the external input to the CH 3 output.
opens the noise generator output line or the external input line to
the CH 3 output, i.e. adds no signal.

At *RST, the parameter isset to "" (null).

Examples  SOURcel:COMBine:FEED "SOURce7"
adds noise to the CH 1 output. Then,

SOURcel:COMBine:FEED ""
opens the noise generator output line to the CH 1 output.
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[SOURce<x>]:FREQuency[:CW|FIXed] (?)

Group
Related Commands

Syntax

This command sets the sampling frequency to output awaveform or pattern file.
Thefile is specified by the SOURce<x>: FUNCtion:USER command.

CW (Continuous Wave) and FIXed are aliases, and have the same effect.
Source

[SOURce<x>] : FUNCtion:USER

[SOURce<x>] : FREQuency[:CW| :FIXed] <NRf>
[SOURce<x>] : FREQuency[:CW| :FIXed]?

<x>::= following

AWG410 |AWG410 |AWG420 |AWG420 |AWG430 |AWG430 |AWG510 |AWG510 |AWG520 |AWG520 |AWG610
Op03 Op03 Op03 Op03 Op03
1 1,4 1,2 1,245 12,3 12345 |1 1,5 1,2 1,25 1
,6

O
SOURce—»{ <> ..
—{_’( 0 ]

Arguments

<space> [—»{ <NRf> |—>_>
©

In acase of AWG, SOURcel to SOURce6 are equivalent.

<NRf> isthe sampling frequency. Therangeis as follows.

AWG400 series: 10 kHz to 200 MHz.
AWGH00 series: 50 kHz to 1 GHz.
AWG6E00 series: 50 kHz to 2.6 GHz.

At *RST, thisvaueis set to 100 MHz.
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Examples  SOURcel:FREQuency 10MHz
sets the sampling frequency to 10 MHz.

[SOURce<x>]:FUNCtion:USER (?)

This command specifies awaveform or pattern file that you created as the output
source. This command loads the file into the waveform generator’'s RAM prior to
output.

Group  Source
Related Commands  [SOURce<x>] : FREQuency[:CW|FIXed]

Syntax  [SOURce<x>]:FUNCtion:USER <file name>[,<msus>]

[SOURce<x>] : FUNCtion:USER?

<x>::= following

AWG410 |AWG410 |AWG420 |AWG420 |AWG430 |AWG430 |AWG510 |AWG510 | AWG520 |AWG520 |AWG610
Op03 Op03 Op03 Op03 Op03
1 1,4 1,2 1,245 1,23 12345 |1 15 1,2 1,25 1
,6
SOURce—»{  <x>
9 ®

o
[_{—( <space> |—[  <file nane> }
»( )
O

Arguments  In AWG400 series, SOURcel and SOURce4, SOURce2 and SOURce5, SOURce3 and
SOURceb, are equivalent.
In AWG5200p03, SOURce2 and SOURce5 are same as each the other.

<file_name>::=<string> isthe name of awaveform or pattern file to output.

<msus> (mass storage unit specifier) : :=<string> isthe mediaon which

thefile exists:
MAIN The internal hard disk drive
FLOPpy The internal floppy disk drive
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NET1, NET2,or NET3 Thenetwork drive 1, 2, or 3 (specified with the
SYSTem:COMMunicate: LAN commands)

At *RST, thisvalueissetto "" (null).

Examples SOURcel:FUNCtion:USER "SAMPLE1.WFM","FLOPpy"
specifies the file SAMPLEL.WFM on the floppy disk asthe CH 1 output source.

[SOURce<x>]:MARKer{1|2]:DELay (?)
AWG500/600 series Only

This command sets the marker output delay referenced to the continuous clock
output for a specified channel.

Group  Source

Syntax  [SOURce<x>] :MARKer[1|2] :DELay <NRf>
[SOURce<x>] :MARKer[1|2] :DELay?

<x>::= following

AWG510 AWG510 AWG520 AWG520 AWG610
Op03 Op03
1 1,5 1,2 1,25 1

SOURce)—»  <x>
_{_.( I—'}_@_’( MARKS —»] 55 ® DELay

L<—-1 <space> |—»{ <NRf>
2 j

Arguments  <NRf> isthe delay timein seconds. The rangeis as follows:

AWGH00 series: 0 nsto +2 ns with aresolution of 20 ps.
AWG600 series: 0 nsto +1.5 nswith aresolution of 100 ps.

At *RST, thisvalueis set to 0.
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Examples

SOURcel:MARKerl:DELay 500ps
sets the delay of markerl to 500 psfor CH 1 outpui.

[SOURce<x>]:MARKer[1]2]:VOLTage[:LEVel][:IMMediate]:HIGH (?)

AWG500/600 series Only

Group
Related Commands

Syntax

This command sets the high level for the marker output.
Source
[SOURce<x>] :MARKer[1|2] :VOLTage[:LEVel] [:IMMediate] : LOW

[SOURce<x>] :MARKer[1|2] :VOLTage[:LEVel] [:IMMediate] :HIGH <NRf>
[SOURce<x>] :MARKer[1|2] :VOLTage[:LEVel] [:IMMediate] :HIGH?

<x>::= following

AWG510 AWG510 AWG520 AWG520 AWG610
0po3 Op03
1 15 1,2 1,25 1

T»(SOURce)—>| S 7—»@—>(MARKG)—>| <y> |—-@—>

I_'Q_'( ISRy SR N

Arguments

Examples

2-86

<NRf> isthe high level voltage of the marker output. Note that the high level
must be larger than the low level. Therangeis asfollows:

AWGS500 series: —2.0V to 2.0 V (into 50 €2) with aresolution of 0.05 V.

AWG600 series: —1.1V to 3.0 V (into 50 €2) with aresolution of 0.05 V. Note
that the diference between high and low level isrestricted to within 2.5 V.

At *RST, thisvalueissetto 2 V.

SOURcel:MARKerl:VOLTage:LEVel:IMMediate:HIGH 1.2
sets the high level of the marker 1 output on CH 1t0 1.2 V.
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[SOURce<x>]:MARKer[1]2]:VOLTage[:LEVel][:IMMediate]:LOW (?)

AWG500/600 series Only

Group
Related Commands

Syntax

This command sets the low level voltage for the marker output.

Source
[SOURce<x>] :MARKer[1|2] :VOLTage[:LEVEL] [:IMMediate] :HIGH

[SOURce<x>] :MARKer[1|2] :VOLTage[:LEVEL] [:IMMediate] :LOW <NRf>
[SOURce<x>] :MARKer[1|2] :VOLTage[:LEVEL] [:IMMediate] : LOW?

<x>::= following

AWG510 AWG510 AWG520 AWG520 AWG610
Op03 Op03
1 15 1,2 1,25 1

T»(SOURce)—>| <x> |T—>®—>(MARK@—>| <y> |—>®—> VOLTage

o IMMediate I—»@—»( LOW )TI <space> +—{ <NRf> 7—»

Arguments

Examples

<NRf> isthe low level voltage of the marker output. Note that the high level
must be larger than the low level. Therange is asfollows:

AWGS500 series: 2.0V to 2.0 V (into 50 ) with aresolution of 0.05 V.

AWG600 series: —1.1V to 3.0 V (into 50 2) with aresolution of 0.05 V. Note
that the diference between high and low level isrestricted to within 2.5 V.

At *RST, thisvalueisset to 0.

SOURcel:MARKerl:VOLTage:LEVel:IMMediate:LOW -1.2
sets the low level voltage of the marker 1 output on CH 1to-1.2 V.
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SOURce<x>:POWer[:LEVel][:IMMediate][:AMPLitude] (?)
AWG400/500 series Only

Sets the level of the noise generator output, in dBm/Hz.
Group  Source

Syntax SOURce<x>:POWer[:LEVel] [:IMMediate] [:AMPLitude] <NRf>
SOURce<x>:POWer[:LEVel] [:IMMediate] [:AMPLitude]?

<x>::= following

AWG410 AWG420 AWG430 AWG510 AWG520
7 7,9 7,9, 11 7 7

—(SOReD)—> e © ©

AMPLitude)rT| <space> |—»| <NRf> |T->
> ()
- 29,

Arguments  <NRf> isthe noise output level.
AWGA00 series:
Therangeis—140 to-95 dBm/Hzin 1 dB step.
Therangeis—130 to—-95dBm/Hz in 1 dB step.(opt05, Single act)
AWG500 series:
Therangeis—145 to-105 dBm/Hz in 1 dB step.

At *RST, thisvalueis set to —95 dBm/Hz(AWG400 series) or —105 dBm/Hz
(AWGH00 series).

Examples  SOURce7:POWer:LEVel:IMMediate:AMPLitude -120
sets the level of the noise generator output to =120 dBm/Hz.
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[SOURce<x>]:ROSCillator:SOURCce (?)

This command selects the reference oscillator.

Group  Source

Syntax [SOURce<x>] :ROSCillator:SOURce { INTernal | EXTernal }
[SOURce<x>] :ROSCillator:SOURce?

<x>::= following

AWG410 |AWG410 |AWG420 | AWG420 |AWG430 | AWG430 |AWG510 |AWG510 | AWG520 |AWG520 |AWG610
Op03 Op03 Op03 0p03 Op03
1 1,4 1,2 1,245 1,2,3 12345 |1 1,5 1,2 1,25 1
,6

_{——( SOURce—»{  <x>

ROSCillator

Arguments  Suffix 1 through 6 are same.

INTernal meansthat the referenece frequency is derived from the internal
precision oscillator.

EXTernal means the referenece frequency is derived from an external signal
supplied through the Reference Clock Input connector.

At *RST, this parameter is set to INTernal.

Examples  SOURcel:ROSCillator:SOURce EXTernal
selects the external clock source.
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SOURce[2|35]6]:SKEW (?)
AWG400 series Only

This command sets the skew.

Group  Source

Syntax  SOURce[2]3|5]6] :SKEW <NRf>
SOURce[2|35]6] : SKEW?

<space> |—»|

<NRf>
—»(SOURce—__<x> () SKEW P
»{ ?
»(2)

Arguments  <NRf> isthe skew:
Therangeis—2.52nsto 2.52ns, in 70ps steps.

Examples  SOURce2:SKEW 2.52ns
sets the skew of CH 2 to 2.52ns.

[SOURce<x>]:VOLTage[:LEVel][:IMMediate][:AMPLitude] (?)

This command sets the actual magnitude of the output signal.

Group  Source
Related Commands [SOURce<x>] :VOLTage[:LEVel] [:IMMediate] :OFFSet

Syntax [SOURce<x>] :VOLTage[:LEVel] [:IMMediate] [:AMPLitude] <NRf>
[SOURce<x>] :VOLTage[:LEVel] [:IMMediate] [:AMPLitude]?

<x>::= following

AWG410 |AWG420 |AWG4A30 | AWG510 |AWG520 | AWG610
1 1,2 1,23 1 1,2 1
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T( SOURce)—|  <x>

Arguments

Examples

T@q

AMPLitude <space> |— <NRf> 7—»
>(7)
2©

<NRf> isthe amplitude:

Range(AWG500/600 series)
20mV to 2.0V (into 50 Q), in 1 mV steps.

In AWG600 series, note that when DOUT is set to 1 (ON), therangeis 20 mV to
10V.

Range(AWG400 series, Differential, Normal)
20mV to 2.0V (into 50 Q), in 1 mV steps.

Range(AWGA400 series, Differential, Low dist.)
20mV to 0.5V (into 50 ), in 1 mV steps.

Range(AWG400 series opt05, Single act, Normal)
20mV to 5.0V (into 50 Q), in 1 mV steps.

Range(AWG400 series opt05, Single act, Low dist.)
20mV to 0.5V (into 50 Q), in 1 mV steps.

At *RST, thisvalueissetto 1 V.

SOURcel:VOLTage:LEVel:IMMediate:AMPLitude 230mV
sets the amplitude of CH 1 waveform to 230 mV.

SOURce5:VOLTage[:LEVel][:IMMediate]:HIGH (?)

AWG500 series Only

Group
Related Commands

Syntax

This command sets the high level of the signal from the pattern generator
(SOURCceS5, Option 03). This command is used in conjunction with
SOURce5:VOLTage[:LEVel] [: IMMediate] : LOW.

Source

SOURce5:VOLTage[:LEVel] [:IMMediate] : LOW

SOURce5:VOLTage[:LEVel] [:IMMediate] :HIGH <NRf>
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—»( SOURce)—>| <x>

Arguments

Examples

SOURce5:VOLTage[:LEVel] [: IMMediate] :HIGH?

oo

L@-.( HIGH )TI <space> —»] <NRi> |T->

<NRf> isthe high level of the pattern generator output.
Therangeis—2.0V to +2.0V in ImV steps.

At *RST, thisvalueissetto 2 V.

SOURce5:VOLTage: LEVel:IMMediate:HIGH 230mV
sets the high level of the pattern generator output to 230 mV.

SOURce5:VOLTage[:LEVel][:IMMediate]:LOW (?)

AWG500 series Only

Group
Related Commands

Syntax

2-92

This command sets the low level of the signal from the pattern generator
(SOURce5, Option 03). This command is used in conjunction with
SOURce5:VOLTage[:LEVel] [: IMMediate] :HIGH.

Source
SOURce5:VOLTage[:LEVel] [:IMMediate] :HIGH

SOURce5:VOLTage[:LEVel] [:IMMediate] :LOW <NRf>
SOURce5:VOLTage[:LEVel] [:IMMediate] : LOW?
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—»(SOURce— ¢ © ©
L@—»( LOW )TI <space> —{ <NRf> |T—>

Arguments  <NRf>isthelow level of the pattern generator output in volts.
Therangeis—2.0V to+2.0V in 1 mV steps.

At *RST, thisvalueisset to 0.

Examples  SOURce5:VOLTage:LEVel:IMMediate:LOW -230mV
setsthe low level of the pattern generator output to —230 mV.

[SOURce<x>]:VOLTage[:LEVel][:IMMediate]:OFFSet (?)

This command sets the non-time-varying component of the signal that is added
to SOURcel (CH 1), SOURce2 (CH 2), or SOURce3 (CH 3).

Group  Source
Related Commands [SOURce<x>] :VOLTage[:LEVel] [:IMMediate] [:AMPLitude]

Syntax [SOURce<x>] :VOLTage[:LEVel] [:IMMediate] :OFFSet <NRf>
[SOURce<x>] :VOLTage[:LEVel] [:IMMediate] :OFFSet?

<x>::= following

AWG410 AWG420 AWG430 AWG510 AWG520 AWG610
1 1,2 1,23 1 12 1
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T(sourece)—ﬂ > © ©

Arguments

Examples

*SRE (?)

Group
Related Commands

Syntax

2-94

L»@—»( OFFSet ) <space> —{ <NRf> 7—»

<NRf> isthe offset voltage.
The range(AWG500/600 series) is—1.000 V to +1.000 V, in 1 mV steps.
The range(AWG400 series, Complementary, Normal) is
—1.000V to +1.000 V, in 1 mV steps.
The range(AWG400 series, Complementary, Low Dist.) is
No offset.
The range(AWG400 series opt05, Single end, Normal) is
—2.500V to +2.500V, in 1 mV steps.
The range(AWG400 series opt05, Single end, Low Dist.) is
No offset.

At *RST, thisvalueis set to 0.

SOURcel:VOLTage:LEVel:IMMediate:0FFSet 50mV
sets the offset voltage of the CH 1 output to 50 mV.

This command sets and queries the bits in the Service Request Enable Register
(SRER). For a complete discussion of the use of these registers, refer to the
Satus and Events section of this manual.

Status
*CLS, *ESE, *ESR?, *PSC, *STB?

*SRE <NR1>
*SRE?

<space> |—»{ <NR1>
(?)
N
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Arguments  <NR1>isavaluein the range from O to 255. The binary bits of the SRER are set
according to this value. Using an out-of-range val ue causes an execution error.
The power-on default for SRER isQ if *PSC is 1. If *PSC is O, the SRER
maintains its value through a power cycle.

Examples  *SRE 48

sets the bits in the SRER to the binary value 00110000.

*SRE?
might return avalue of 32, showing that the bits in the SRER have the binary
value 00100000.

STATus:OPERation:CONDition? (Query Only)

This command returns the contents of the Operation Condition Register (OCR).
For more information on registers, refer to the Status and Events section of this
manual .

Group Status
Related Commands  STATus:OPERation:ENABle, STATus:OPERation[:EVENt]?
Syntax  STATus:0PERation:CONDition?
STATS)—> () O @—
Arguments  None
Returns  <NR1>indicates that the content of the OCR in a decimal number.

Examples  STATus:0PERation:CONDition?
might return 32, which indicates that the OCR contains the binary number
00000000 00100000, and the instrument is waiting for trigger.
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STATus:OPERation:ENABIe (?)

Group
Related Commands

Syntax

() OPERation () ENABIe

Arguments

Returns

Examples

This command sets the enable mask for the Operation Enable Register (OENR).
For more information on registers, refer to the Status and Events section of this
manual .

Status
STATus:0PERation:CONDition?, STATus:OPERation[:EVENt]?

STATus:0PERation:ENABle <NR1>

STATus:0PERation:ENABle?

<space> [—»{ <NRL>

(?)
4

<NR1> isthe enable mask for the OENR. Therange is 0 to 65535.
<NR1> indicates that the content of the OENR in adecimal number.

STATus:0PERation:ENABTe 1
sets the CALibrating bit in the OENR to “enable”.

STATus:0PERation:ENABle?
might return 1 which indicates that the OENR contains the binary number
00000000 00000001, and the CAL bit is set to “enable”.

STATus:OPERation[:EVENt]? (Query Only)

Group
Related Commands

Syntax

2-96

This command returns the contents of the Operation Event Register (OEVR) and
clearsit. For more information on registers, refer to the Status and Events section
of this manual.

Status
STATus:0PERation:CONDition?, STATus:OPERation:ENABle

STATus:OPERation[:EVENt]?
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Returns

Examples

(STAT)—()—»(oPeRation )<+ )—=CEED—>(D)—>

<NR1> indicates the content of the OEVR in a decimal number.

STATus:0PERation:EVENt?
might return 1, which indicates that the OEVR contains the binary number
00000000 00000001, and the CAL hit is set.

STATus:PRESet (No Query Form)

Group

Syntax

Arguments

Examples

This command presets the SCPI enable registers OENR and QENR. For more
information on registers, refer to the Satus and Events section of this manual.

Status
STATus:PRESet

O
None

STATus :PRESet
presets the SCPI enable registers.

STATus:QUEStionable:CONDition? (Query Only)

Group
Related Commands

Syntax

This command returns the contents of the Questionable Condition Register
(QCR). For more information on registers, refer to the Status and Events section
of this manual.

Status
STATus:QUEStionable:ENABTe, STATus:QUEStionable[:EVENt]?

STATus:QUEStionabTe:CONDition?
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Returns

Examples

— AT —> ()—(QUESTonabie)—»{: )—(_Conbition »—=(2)—>

<NR1> indicates that the content of the QCR in a decimal number.

STATus:QUEStionable:CONDition?
might return 32, which indicates that the QCR contains the binary number
00000000 00100000, and the accuracy of frequency is questionable.

STATus:QUEStionable:ENABIe (?)

Group

Related Commands

Syntax

This command sets the enable mask for the Questionable Enable Register
(QENR). For more information on registers, refer to the Status and Events
section of this manual.

Status

STATus:QUEStionable:CONDition?, STATus:QUEStionable[:EVENt]?

STATus:QUEStionable:ENABle <NRI1>
STATus:QUEStionable:ENABle?

<space> |—»| <NRI1>
) QUEStionable () ENABIe

Arguments

Returns

Examples

2-98

<NR1> isthe content of the QENR. The rangeis 0 to 65535.
<NR1> indicates that the content of the QENR in adecimal number.
STATus:QUEStionabTe:ENABle #H20

sets the FREQuency bit in the QENR to “enable’.

STATus:QUEStionable:ENABle?
might return 32, which indicates that the QENR contains the binary number
00000000 00100000, and the FREQ hit is set to “enable.”
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STATus:QUEStionable[:EVENt]? (Query Only)

Group
Related Commands

Syntax

Returns

Examples

This command returns the contents of the Questionable Event Register (QEVR)
and clearsit. For more information on registers, refer to the Status and Events
section of this manual.

Status
STATus:QUEStionabTe:CONDition?, STATus:QUEStionable:ENABle
STATus:QUEStionable[:EVENt]?

GATE)—> (O)—=(QESiordie)~ = )—= e —=(D—=>

>

<NR1> indicates that the contents of the QEVR in a decimal number.

STATus:QUEStionable:EVENt?
might return 32, which indicates that the QEV R contains the binary number
00000000 00100000, and the FREQ hit is set”.

STATus:QUEue[:NEXT]? (Query Only)

AWG500/600 series Only

Group
Related Commands

Syntax

Returns

This command returns the next item from the error/event queue and removes that
item from the queue. Operation isidentical to that of the SYSTem: ERRor? query.
Refer to the Status and Events section of this manual for more details.

Status
SYSTem: ERRor?

STATus:QUEue[ :NEXT]?

— s )—(O—Ee ) ~>O)— O —()—>

<Error/event number>,"<Error/event description>
[;<Device dependent info>]"
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Examples

*STB? (Query Only)

2-100

Group
Related Commands

Syntax

Arguments
Returns

Examples

where

<Error/event number>isan integer between —32768 and 32767.

0 indicates that no error or event has occurred.

Positive values are error/event numbers determined by this instrument.
Negative values are error/event numbers reserved in SCPI standards.

<Error/event description>isamessage relating to the error/event number.
<Device dependent info>ismore detailed information relating to the
error/event number.

STATus :QUEue:NEXT?

might return the following response:

-102,"Syntax error;possible invalid suffix - :SOUR:FREQ 2V"
In this case, the unitisinvalid.

This command returns the contents of the Status Byte Register (SBR) using the
Master Summary Status (M SS) bit. For a complete discussion of the use of these
registers, refer to the Satus and Events section of this manual.

Status

*CLS, *ESE, *ESR?, *SRE

*STB?

None

<NR1> indicates that the content of the SBR in a decimal number.

*STB?
might return 96, which indicates that the SBR contains the binary number
0110 0000.
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SYSTem:BEEPer[:IMMediate] (No Query Form)

This command causes the waveform generator to emit an audible tone.

Group  System

Syntax  SYSTem:BEEPer[:IMMediate] [<frequency>[,<time>[,<volume>]]]

SYSTem}—(_) &

<paes | <frequeny> T O

. _ )

Arguments  Thefollowing parameters are available, but are ignored:

<frequency> The pitch of audible tones
<time> The duration of audible tones
<volume> The volume of audible tones

Examples  SYSTem:BEEPer:IMMediate
turns on a beep sound.

SYSTem:COMMunicate:LAN:DHCP[:CLIent]:LEASe:TIME (?)
AWG400 series Only

This command sets the | P address lease time of the DHCP client function.

Group  System

Syntax SYSTem:COMMunicate:LAN:DHCP[:CLIent] :LEASe:TIME <NR1>
SYSTem:COMMunicate: LAN:DHCP[:CLIent] :LEASe:TIME?
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— T —~O—E@ED—O— (D — O~

O—CeD—O)—TZED)>()

Arguments <NR1> —lease time. The range is 30 to 86400, unitis”s’.
At *RST, thisvalueis set to 28800.

Examples SYSTem:COMMunicate:LAN:DHCP:CLIent:LEASe:TIME 7200
sets the lease time to 7200sec.

SYSTem:COMMunicate:LAN:DHCP[:CLlent][:STATe] (?)
AWG400 series Only

This command turns on or off the DHCP client function.
Group  System

Syntax SYSTem:COMMunicate:LAN:DHCP[:CLIent] [:STATe] { ON | OFF |<NR1>}
SYSTem:COMMunicate: LAN:DHCP[:CLIent] [:STATe]?

— IO~ —~O—~ (DO~

(O—=(ctien)

Arguments  OFF or <NR1>=0 turns off the DHCP client function.
ON or <NR1> =0 turns on the DHCP client function.

*RST has no effect on the value.
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Examples  SYSTem:COMMunicate:LAN:DHCP:CLIent:STATe ON
sets the DHCP client function to on.

SYSTem:COMMunicate:LAN:FTP[:SERVer][:STATe] (?)

This command turns on or off the FTP (File Transfer Protocol) server function.
Group  System

Syntax SYSTem:COMMunicate:LAN:FTP[:SERVer] [:STATe] { ON | OFF |<NR1>}
SYSTem:COMMunicate:LAN:FTP[:SERVer] [:STATe]?

— D — O —O— DO

<space>
( STATe )

Arguments  OFF or <NR1>=0 turns off the FTP server function.

ON or <NR1> =0 turns on the FTP server function.

*RST has no effect on the value.

Examples SYSTem:COMMunicate:LAN:FTP:SERVer:STATe ON
sets the FTP server function on.

SYSTem:COMMunicate:LAN:FTP[:SERVer]:-VERSion (?)
This command changes the version of the FTP (File Transfer Protocol) server.

Group System
Syntax  SYSTem:COMMunicate:LAN:FTP[:SERVer]VERSion[:STATe] { STANdard |

OBSolete}

SYSTem:COMMunicate:LAN:FTP[:SERVer] : VERSion?
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— D — O —O— DO

STANdard
OBSolete

o SERVer VERSion

Arguments  STANdar change the FTP server version to standard.
OBSolete change the FTP server version to obsolete(program version 2.x).

*RST has no effect on the value.

Examples  SYSTem:COMMunicate:LAN:FTP:SERVer:VERSion OBSolete
setsthe FTP server version to obsolete.

SYSTem:COMMunicate:LAN:GATeway[1|2]|3]:ADDRess (?)

This command sets the | P address of the gateway when you communicate with
the AWG400/500/600 Series Arbitrary Waveform Generator from anywhere
other than the local network segment.

Group System

Syntax  SYSTem:COMMunicate:LAN:GATeway[1]|2]|3] :ADDRess
<net_address>,<ip_address>

SYSTem:COMMunicate:LAN:GATeway[1]2]|3] :ADDRess?

— (T (o O (A — O—(aiam == 2

<space>_|—»[_<ne_aidies> ()
ADDRess
e
N\

Arguments  <net_address>::=<string> isthe network address.

<ip_address>::=<string>isthe |P address of the gateway.

*RST has no effect on the value.
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Examples  SYSTem:COMMunicate:LAN:GATewayl:ADDRess "91.0.0.0","90.0.0.2"
sets the IP address of gateway 1 to 90.0.0.2 on the net 91.0.0.0.

SYSTem:COMMunicate:LAN:NFS:TLIMit (?)

This command sets the NFS timeout.

Group  System

Syntax  SYSTem:COMMunicate:LAN:NFS:TLIMit <NR1>
SYSTem:COMMunicate:LAN:NFS:TLIMit?

—GrsTen—(O)—>Ccoumunicad—)—=CAN )—>=)—=_~is_)—[ ¢ 'j

<space> |—| <NRL>
~(3)
%

Arguments  <NR1>isthe NFStimeout. The rangeis 25 to 300, the unit is “sec”.

At *RST, the parameter is set to 300.

Examples  SYSTem:COMMunicate:LAN:NFS:TLIMit 60
sets the NFS timeout to 60 sec.

SYSTem:COMMunicate:LAN:PING? (Query Only)

This command executes the ping test, and sends the ICMP ECHO_REQUEST
packet to a specified |P address.

Group  System

Related Commands  SYSTem:COMMunicate:LAN:GATeway:ADDRess
SYSTem:COMMunicate:LAN[:SELF] :ADDRess

Syntax  SYSTem:COMMunicate:LAN:GATeway:PING? <ip address>
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—STen—>(O—Ceommunicate)—>O—= A )—=() ©

Arguments

Returns

Examples

| <space> —| <ip _address> |—»

<ip_address>::=<string>isthe P address to be tested.

<NR1>=1 indicates there was a response to the ECHO_REQUEST packet.
<NR1>=0 indicates there was no response to the ECHO_REQUEST packet.

SYSTem:COMMunicate:LAN:PING? "2.199.55.1"
might return a 1, indicating that there was a response from the host 2.199.55.1.

SYSTem:COMMunicate:LAN:RDEVice[1|2|3]:ADDRess (?)

Group

Related Commands

Syntax

This command sets the | P address of the remote host. The host corresponds to
“NET<x>" in the menu display. (You can change this name by using the
SYSTem:COMMunicate:LAN:RDEVice<x>:NAME command.)

System

SYSTem:COMMunicate:LAN:RDEVice[1]2]3]:FSYStem
SYSTem:COMMunicate:LAN:RDEVice[1]2]3] :NAME

SYSTem:COMMunicate:LAN:RDEVice[1]|2]3] :ADDRess <ip_address>
SYSTem:COMMunicate:LAN:RDEVice[1]|2]|3] :ADDRess?

— &rsten)—>(O)—>Ceommunicate ) —>( )—=CTAN )—>()—=(RoEvice < Ij

Arguments

Examples
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<space> |—»| <ip_address>
(?)
U

<ip_address>::=<string> isthe IP address of the remote host.

*RST has no effect on the value.

SYSTem:COMMunicate:LAN:RDEVicel:ADDRess "2.199.55.1"
sets the | P address of the remote host 1 (NET1) to 2.199.55.1.
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SYSTem:COMMunicate:LAN:RDEVice[1|2|3]:FSYStem (?)

Group
Related Commands

Syntax

This command sets the mount directory on a specified remote host.
System
SYSTem:COMMunicate:LAN:RDEVice[1|2]|3] :ADDRess

SYSTem:COMMunicate:LAN:RDEVice[1]|2]3] :FSYStem <directory name>
SYSTem:COMMunicate:LAN:RDEVice[1]|2]3] :FSYStem?

—>(&Sten)—>)—>Ceommunicate)—= )—=CLAN )—»()—>(RoEvice )—=[ <& 'j

Arguments

Examples

L( FSY Stem )-T| <space> |—»{ <directory name> 7—»
©,

<directory name>::=<string> isthe mount directory on the remote host.

*RST has no effect on the value.

SYSTem:COMMunicate:LAN:RDEVicel:FSYStem "/AWG/SAMPLE"
sets the mount directory to /AWG/SAMPLE on the remote host 1 (NET1).

SYSTem:COMMunicate:LAN:RDEVice[1]2|3]:NAME (?)

Group
Related Commands

Syntax

This command sets the name of a specified remote host. The factory default
nameis“NET<x>", which may be displayed on the waveform generator menu.
You can change the displayed host name using this command.

System
SYSTem:COMMunicate:LAN:RDEVice[1]2]|3] :ADDRess

SYSTem:COMMunicate:LAN:RDEVice[1]|2|3] :NAME <host name>
SYSTem:COMMunicate:LAN:RDEVice[1]2]|3] :NAME?
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—SrSTem—()—>Ccommunicate )—>( )—>=CLAN )—()—=(RoEvice »—=[ ¢ ._)

<space> |—=[  <host_name>
3\
T\

Arguments  <host name>::=<string> isthe name of the remote host. The name must be
ten characters or less.

*RST has no effect on the parameter.

Examples  SYSTem:COMMunicate:LAN:RDEVicel:NAME "HOST1"
sets the name of the remote host 1 to HOST 1.

SYSTem:COMMunicate:LAN:RDEVice[1]2|3]:PROTocol (?)

This command sel ects the protocol of communication with the remote host. For
this application, however, the protocol is fixed to NFS (Network File System),
and this command exists only for compatibility.

Group  System
Related Commands  SYSTem:COMMunicate:LAN:RDEVice[1]|2]|3] :ADDRess

Syntax  SYSTem:COMMunicate:LAN:RDEVice[1|2]|3]:PROTocol NFS
SYSTem:COMMunicate:LAN:RDEVice[1]|2]3]:PROTocol1?

—>(&sTen—)—=Ceommunicate )—»)—=CTAN )—()—=(RoEvice )»—>[ <o I—)

L»C)——( PROTOCO )—T-| <space> —{ NFS 7-»

Arguments  NFS selectsthe NFS protocol. Thisis fixed.

*RST has no effect on this parameter.

Examples  SYSTem:COMMunicate:LAN:RDEVicel:PROTocol NFS
selects the NFS protocol.
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SYSTem:COMMunicate:LAN:RDEVice[1/2|3][:STATe] (?)

This command turns the LAN communication (Remote host’s directory mount of
NFS protocol) on or off, using the remote host.

Group  System
Related Commands  SYSTem:COMMunicate:LAN:RDEVice[1]|2]|3] :ADDRess

Syntax  SYSTem:COMMunicate:LAN:RDEVice[1]|2]|3][:STATe] { ON | OFF |<NR1>}
SYSTem:COMMunicate:LAN:RDEVice[1]|2]|3] [:STATe]?

—SrSTem—()—>Ccommunicate )—>( )—>=CLAN )—()—>(RoEvice »—=[ ¢ ._)

<space>

() STATe

Arguments  OFF or <NR1>=0 turns off the LAN communication with the remote host.
ON or <NR1># 0 turns on the LAN communication with the remote host.

*RST has no effect on the value.

Examples  SYSTem:COMMunicate:LAN:RDEVicel:STATe ON
turns on LAN communication with the remote host.

SYSTem:COMMunicate:LAN[:SELF]:ADDRess (?)

This command sets the | P address of the AWG400/500/600 Series Arbitrary
Waveform Generator.

NOTE. You must set the IP address of the AWG400/500/600 Series Arbitrary
Waveform Generatorin order to use its LAN functions. If you specify “” (null)
for the IP address, the LAN functions do not work.

AWG400/500/600 Series Arbitrary Waveform Generator Programmer Manual 2-109



Command Descriptions

Group  System
Related Commands  SYSTem:COMMunicate:LAN[:SELF] :SMASk

Syntax SYSTem:COMMunicate:LAN[:SELF] :ADDRess <ip_address>
SYSTem:COMMunicate:LAN[:SELF] :ADDRess?

—> T+ O—(ammieae)—(O)— (A~

L>C>—>( ADDRess )-T| <space> |—»| <ip_address> 7—»

Arguments  <ip address>::=<string>isthe|P address of the AWG400/500/600 Series
Arbitrary Waveform Generator.

*RST has no effect on the value.

Examples  SYSTem:COMMunicate:LAN:SELF:ADDRess "2.199.55.1"
sets the |P address of the AWG400/500/600 Series Arbitrary Waveform
Generator.

SYSTem:COMMunicate:LAN[:SELF]:MADDress? (Query Only)
AWG400 series Only

This command returns the MAC address.
Group System

Syntax  SYSTem:COMMunicate:LAN[:SELF] :MADDress?

— > T+ O—(ammieas)—(O)— (A~

(O—=Abbres »—+=()—

Arguments  <string>isthe MAC address.
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Examples

SYSTem:COMMunicate:LAN:SELF:MADDress?
might return the following response:

XX XX XX e XX XX e XX"

This response indicates the MAC address.

SYSTem:COMMunicate:LAN[:SELF]:SMASk (2)

Group
Related Commands

Syntax

This command sets the subnet mask of the AWG400/500/600 Series Arbitrary
Waveform Generator.

System
SYSTem:COMMunicate:LAN[:SELF] :ADDRess

SYSTem:COMMunicate:LAN[:SELF] : SMASk <ip mask>
SYSTem:COMMunicate: LAN[:SELF] : SMASk?

— &rSTen—(O)—=communicate)—=—=CTAN )

Arguments

Examples

%@—»( SELF )I—b( SMASK <space> |—»f <ip_mask> 7—»

<ip_mask>::=<string> isthe subnet mask of the AWG400/500/600 Series
Arbitrary Waveform Generator.

*RST has no effect on the value.

SYSTem:COMMunicate: LAN:SELF:SMASk "255.0.0.0"
sets the subnet mask to 255.0.0.0 for the AWG400/500/600 Series Arbitrary
Waveform Generator.
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SYSTem:DATE (?)
This command sets the date for the AWG400/500/600 Series Arbitrary Wave-
form Generator operating system.
Group  System

Syntax  SYSTem:DATE <year>,<month>,<day>
SYSTem:DATE?

@—»(DATE)—Twyea» O O
)

Arguments  <year>::=<NRf> must be entered as a four-digit number.
<month>::=<NRf>ranges1to 12.
<day>::=<NRf>ranges 1 to 31.

The range (AWG400 series) :2001.1.1 — 2099.12.31
The range (AWG500/600 series):1997.1.1 — 2095.12.31
<NRf> isrounded to the nearest integer.

*RST has no effect on the value.

Examples  SYSTem:DATE 2001,10,31
sets the date.
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SYSTem:ERRor? (Query Only)

AWG500/600 series Only

Group

Related Commands

Syntax

Arguments

Returns

Examples

This command retrieves and returns error data from the Error and Event Queue.
For more details, refer to the Satus and Event section of this manual.

System
STATus :QUEue[ :NEXT]?

SYSTem: ERRor?

)
s7stER)—> (O)— () ©

None

<error/event number>,

"<error/event_description>[;<device _dependent_info>]"
where:

<error/event number>isan integer between —32768 and 32767.

0 indicates that no error or event has occurred.

Positive values are error/event numbers determined by this instrument.
Negative values are error/event numbers reserved in SCPI standards.

<error/event description>isamessage relating to the error/event number.

<device_dependent_info> is more detailed information relating to the
error/event number.

SYSTem: ERRor:NEXT?
might return the following response:

—102,” Syntax error;possible invalid suffix — :SOUR:FREQ 2V”

This response indicates that the unit isinvalid.
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SYSTem:ERRor[:NEXT]? (Query Only)

AWG400 series Only

Group

Syntax

Arguments

Returns

Examples

2-114

This command retrieves and returns error data from the Error and Event Queue.
For more details, refer to the Satus and Event section of this manual.

System

SYSTem:ERRor[:NEXT]?

— DO~ D -O— D=0

None

<error/event number>,

"<error/event description>[;<device dependent info>]"
where:

<error/event number>isan integer between —32768 and 32767.

0 indicates that no error or event has occurred.

Positive values are error/event numbers determined by this instrument.
Negative values are error/event numbers reserved in SCPI standards.

<error/event description>isamessage relating to the error/event number.

<device_dependent_info>ismore detailed information relating to the
error/event number.

SYSTem:ERRor:NEXT?
might return the following response:

—102,” Syntax error;possible invalid suffix — :SOUR:FREQ 2V”

This response indicates that the unit isinvalid.
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SYSTem:KDIRrection (?)

Group

Syntax

Arguments

Examples

This command determines the direction the cursor moves in response to the
general purpose knob.

System

SYSTem:KDIRection { FORWard | BACKward }
SYSTem:KDIRection?

FORWard
.ACKward .

SYSTem KDIRection

FORWard means the cursor moves to the right when the general purpose knob
turns clockwise.

BACKward means the cursor moves to the left when the general purpose knob
turns clockwise.

At *RST, the parameter is set to FORWard.

SYSTem:KDIRection BACKward
makes the cursor move to the left when you turn the general purpose knob
clockwise.

SYSTem:KEYBoard[:TYPE] (?)

Group

Syntax

This command selects the type of keyboard that connects to the
AWG400/500/600 Series Arbitrary Waveform Generator.

System

SYSTem:KEYBoard[:TYPE] { ASCii | JIS }
SYSTem:KEYBoard[:TYPE]?
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Arguments

Examples

SYSTem:KLOCKk (?)

2-116

Group

Syntax

Arguments

Returns

KEYBoard

ASCii selectsthe ASCII 101-key keyboard.
JIS selectsthe J'S 106-key keyboard.

At *RST, the parameter is set to ASCii.

SYSTem:KEYBoard:TYPE JIS
selectsthe JIS 106-key keyboard.

This command locks or unlocks the front panel and keyboard. Use this command
to disable manual operation while the waveform generator is being controlled
externally. If the front panel and keyboard are not explicitly locked out using this
command, the waveform generator accepts input from both the external
controller and the front panel and keyboard.

Push CLEAR MENU(front—panel) twice to change from lock to unlock.

System

SYSTem:KLOCk { ON | OFF | <NR1> }
SYSTem:KLOCK?

—(SySTem) ) KLOCKT <space>
(?)

OFF or <NR1>=0 unlocks controls of the front panel and keyboard.

ON or <NR1>3= 0 locks controls of the front panel and keyboard.

*RST has no effect on the parameter.

<NR1>= 0 indicates the front panel and keyboard are unlocked.
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<NR1>=1 indicates the front panel and keyboard are locked.

Examples  SYSTem:KLOCk ON
locks the front panel and keyboard.

SYSTem:KLOCk?
might return 1, which indicates that the front panel and keyboard are locked.

SYSTem:SECurity:IMMediate (No Query Form)

This command immediately destroys all waveform generator data and settings.
Current settings are initialized to their *RST values.

NOTE. This command erases all information on the internal hard disk
(“ MAIN™).

Group  System
Related Commands  *RST
Syntax  SYSTem:SECurity:IMMediate
— (TS ()= () —=()—(iWedae )—»
Arguments  None.

Examples  SYSTem:SECurity:IMMediate
destroys al waveform generator data and settings.

SYSTem:TIME (?)

This command sets the internal clock.
Group  System

Related Commands  SYSTem:DATE
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Syntax

SYSTem:TIME <hour>,<minute>,<second>

SYSTem:TIME?

@—»(TIME)—TH<h0ur> O O
()

Arguments

Examples

<hour>,<minute>,<second>
<hour>::=<NRf> ranges 0 to 23.
<minute>::=<NRf> ranges 0 to 59.
<second>: : =<NRf> ranges O to 59.

It is always rounded to the nearest integer.

SYSTem:TIME 11,23,58
setsthe time.

SYSTem:UPTime? (Query Only)

Group

Syntax

Returns

Examples

2-118

This command queries how much time has elapsed from the generator power-on.
System
SYSTem:UPTime?

SYSTem ) UPTime (?)

<hour>,<minute>,<second>
where

<hour>::=<NR1> ranges O to 23.
<minute>::=<NR1> ranges O to 59.

<second>: :=<NR1> ranges O to 59.

SYSTem:UPTime?
might return 3,18,52, which indicates 3 hours 18 minutes and 52 seconds have
elapsed after you powered on the waveform generator.
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SYSTem:VERSion? (Query Only)

This command returns the SCPI version number with the waveform generator
complies.

Group  System
Syntax  SYSTem:VERSion?
SYSTem ) (?)

Returns  <NR2>::=YYYY.V
where YYYY represents the year version and V represents an approved revision
number for that year.

Examples  SYSTem:VERSion?
might return 1999.0.

*TRG (No Query Form)

This command generates a trigger event. This command is equivalent to the
TRIGger[:SEQuence] [: IMMediate] command or pressing the FORCE
TRIGGER button on the front panel.

Group  Trigger
Related Commands  TRIGger[:SEQuence] [:IMMediate]
Syntax  *TRG
Arguments  None

Examples  *TRG
generates atrigger event.
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TRIGger[:SEQuence][:IMMediate] (No Query Form)

This command generates atrigger event. This command is equivalent to the
*TRG command or pressing the FORCE TRIGGER button on the front panel.

Group  Trigger
Related Commands  *TRG
Syntax  TRIGger[:SEQuence] [:IMMediate]

TRIGger () () IMMediate

Arguments  None

Examples  TRIGger:SEQuence:IMMediate
generates the trigger event.

TRIGger[:SEQuence]:IMPedance (?)

This command sel ects the impedance of the external trigger input.
Group  Trigger

Syntax  TRIGger[:SEQuence]:IMPedance <NRf>

TRIGger[:SEQuence] : IMPedance?

© @—>( IMPedance )-T’I <space> |—{ <NRP> II—>
= ()
-/

Arguments  <NRf>is50 (50 Q2) or 13 (1 kQ).

At *RST, thevalueis set to 1 kQ.

Examples  TRIGger:SEQuence:IMPedance 50
selects 50 Q2 impedance for the external trigger input.
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TRIGger[:SEQuence]:LEVel (?)

Group
Related Commands

Syntax

This command sets the trigger level on the selected SOURce.

Trigger

TRIGger[:SEQuence] :SOURce

TRIGger[:SEQuence] :LEVel <NRf>
TRIGger[:SEQuence] :LEVel?

O O—(Ee )-TH e > <NR> 7—»
_ 3
o N\

Arguments

Examples

<NRf> isthetrigger level. Therangeis-5.0V to +5.0V, in 0.1V steps.
At *RST, thevalueissetto 1.4 V.

TRIGger:SEQuence:LEVel 200mV
setsthe trigger level to 200 mV.

TRIGger[:SEQuence]:POLarity (?)

Group
Related Commands

Syntax

This command selects the polarity relative to the trigger level that isrequired to
activate the gate signal. This command is effective only when the waveform
generator isin the gated mode.

Trigger
AWGControl:RMODe, TRIGger[:SEQuence]:LEVel

TRIGger[:SEQuence] :POLarity { Positive | Negative }
TRIGger:POLarity?
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..

©,

TRIGEE ()

Arguments  Positive meansthe gate signal is activated when the external trigger signal is
greater (more Positive) than the trigger level.

Negative meansthe gate signal is activated when the external trigger signal is
less (more Negative) than the trigger level.

At *RST, the parameter is set to Positive.

Examples  TRIGger[:SEQuence]:POLarity Negative
selectsthe Negative polarity.

TRIGger[:SEQuence]:SLOPe (?)

This command determines whether the event occurs on the the rising edge or
falling edge of the external trigger signal.

Group Trigger
Related Commands  TRIGger[:SEQuence] :SOURce

Syntax  TRIGger[:SEQuence] :SLOPe { Positive | Negative }

Positive
Negative
TRIGger © (O—Core
> )
4

Arguments  Positive meansthe event occurs on the rising edge of the external trigger
signal.

TRIGger[:SEQuence] :SLOPe?

<space>

Negative means the event occurs on the falling edge of the external trigger
signal.

At *RST, the parameter isset to Positive.
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Examples  TRIGger:SEQuence:SLOPe Negative
selectsthe Negative slope.

TRIGger[:SEQuence]:SOURce (?)
This command selects the trigger source.

Group  Trigger

Related Commands  TRIGger[:SEQuence]:LEVel, TRIGger[:SEQuence]:POLarity,
TRIGger[:SEQuence] :SLOPe, TRIGger[:SEQuence]:TIMer

Syntax  TRIGger[:SEQuence]:SOURce { INTernal | EXTernal }
TRIGger[:SEQuence] :SOURce?

. EXTernal .
TRIGger ©®

. o)

Arguments INTernal selectstheinternal clock asthe trigger source.
EXTernal selectsthe external trigger input as the trigger source.

At *RST, the parameter is set to EXTernal.

Examples  TRIGger:SEQuence:SOURce INTernal
selectsthe internal clock as the trigger source.

TRIGger[:SEQuence]:TiMer (?)

This command sets the period of the internal clock when you select the internal
clock asthe trigger source with the TRIGger[:SEQuence] : SOURce command.

Group  Trigger

Related Commands  TRIGger[:SEQuence] :SOURce
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Syntax

TRIGger[:SEQuence] : TIMer <NRf>

TRIGger[:SEQuence] : TIMer?

O O—(ue )-TH <space> [ <NRP> 7—»
= »(?)
T\

Arguments

Examples

*TST? (Query Only)

Group
Related Commands

Syntax

Arguments

Returns

2-124

<NRf> istheinternal trigger rate. Therangeis 1.0 usto 10.0 s.
At *RST, thisvalueis set to 100 ms.

TRIGger:SEQuence:TIMer 5ms
sets the internal trigger rateto 5 ms.

This command performs the selftest and returns the results. If an error is detected
during selftest, execution is stopped immediately.

NOTE. This command takes several minutes to complete the self test, the
waveform generator will not respond to any commands and queries during this
time.

Diagnostic

*CAL?, CALibration[:ALL], DIAGnostic[:IMMediate]

*TST?
*TST (?)

None

<NR1>

0 Terminated without error.

-330 Selftest failed.
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Examples

*WAI (No Query Form)

Group
Related Commands

Syntax

Arguments

Examples

*TST?
might return —330 indicating the selftest failed.

This command prevents the waveform generator from executing further
commands or queries until all pending operations finish.

In AWG400/500/600 series and in this application, all commands are designed to
be executed in the order in which they are sent from the external controller. The
*WAI command isincluded to ensure compliance with the SCPI standard. You do
not need to use this command.

Synchronization

*OPC

*WAI

*WAI

None

*WAI
prevents the execution of any commands or queries until all pending operations
complete.
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Retrieving Response Messages

When a query command is sent from the external controller, the waveform
generator places a response message on the output queue. To retrieve this
response message you must perform aretrieval operation through the external
controller. For example, you can call the IBRD subroutine with the National
Instruments drivers for the GPIB interface (see Figure 2-9).

Waveform Generator

External Controller

Query | Command Execution
SOURce: FREQuency? Controller
Queuing
Retrieve Operation
U CALL IBRD Output Output
4/ Queue Queue
== Response Message Controller
] 1.000

Figure 2-9: Retrieving response messages

Before aresponse message is placed in the output queue, the previous response
message, if any, is deleted. Thus, if a second query occurs before the first
response message is retrieved, the first response message will be lost.

The SBR (status byte register) MAV bit can be used to check the response
message queuing state. Refer to the Status and Events section in this manual for
more information about the output queue, SBR, and control methods.
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Data Transfer
You can transfer data between the waveform generator and external devices
through the GPIB and Ethernet LAN interface. This section describes required
dataformats and transfer procedures.

Data File

The waveform generator uses these file types:

®  The Waveform file contains waveform data in single precision floating point
format.

m  The Pattern file contains waveform datain binary format.

®  The Sequence file defines the output sequence.

®  The Equation file uses numeric formulas to describe the output waveform.
®m  The Code Convert file contains the Code Convert Table.

During front panel operation, the waveform generator creates these files
automatically; when you remotely operate the waveform generator, you must
create these files through editing or programming according to the formats
described in the topics that follow.
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About Waveform and Pattern Files

Guidelines for using files

2-130

To output awave form you can load both the Waveform and Pattern file. When
you load a Waveform file, it is converted and stored to waveform memory with
these digital patterns.

m  For the AWGA400 series, a 16 bit digital pattern.
m  For the AWG500 series, a 10 bit digital pattern.
m  For the AWG600 series, an 8 bit digital pattern.

The instrument stores data in the Pattern file to waveform memory without
conversion.

The difference between these two filesis the internal format and the editor. The
Waveform file format is composed of a4-byte Little Endian format specified in
|EEEA488.2 floating point numbers, and 1-byte of marker data (see page 2-131
for format details). The Pattern file format is composed of 3-bytes (AWG400
series), or 2-bytes (AWG500/600 series), including data and markers (see page
2-132 for format details).

Following are some guidelines for choosing either the Waveform file or Pattern
file to ouput waveforms.

m  Select a Pattern file to shorten the transfer time when you do not need to
perform further edits or operations in the instrument. Although both files are
the same data length, the volume of the Pattern file is always less than the
volume of the Waveform file.

m  UseaWaveform file when you use waveform data to generate another
waveform with a mathematical operation. The Waveform file format retains
the data precision required for mathematical operations.

For more details about file formats, refer to Data Transfer section in one of these
manuals;

AWG410 & AWG420 & AWG430 Arbitrary Waveform Generator User Manual

AWG510 & AWG520 Arbitrary Waveform Generator User Manual
AWG610 Arbitrary Waveform Generator User Manual.
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Waveform File  The Waveform file contains waveform datain single precision floating-point
numbers and marker data.

File Format. The Waveform file consists of three main parts (see Figure 2-10).

Header Body Trailer
| | | |

MAGIC 1000<CR><LF>#<Num_digit><Num_bytes><Data(1)><Data(2)> ... <Data(n)>[CLOCK <Clock><CR><LF>]
<: Transfer direction

Figure 2-10: The Waveform file format

<Waveform File>::=<Header><Body>[<Trailer>]

where:

<Header>::=MAGIC<space>1000<CR><LF>

<Body>: :=#<Num_digits><Num_bytes><Data(l)><Data(2)>...<Data(n)>
<Num_digits>isthe number of digitsin <Num_bytes>.
<Num_bytes> isthe byte count of the data that follows.
<Data(n)>::=<Waveform><Marker>

<Waveform> isthe single precision floating-point number of 4-byte
Little Endian format specified in IEEE488.2. The full scale of the D/A
converter of the waveform generator corresponds to —1.0 to 1.0.

<Marker> isone byte of marker data. The bit O (LSB) and bit 1 represent
markers 1 and 2, respectively.

<Trailer>::=CLOCK<space><Clock><CR><LF>

<Clock> isthe value of the sample clock in ASCII.

Example. This example shows the contents of a Waveform file that contains two

point data.
4D 41 47 49 43 20 31 30 30 30 OD OA 23 32 31 30 MAGIC 1000..#210
00 00 00 00 03 00 00 00 00 00 43 4C 4F 43 4B 20 iiiiiienn. CLOCK
31 2E 30 30 30 30 30 30 30 30 30 30 65 2B 30 38 1.0000000000E+08

0D OA
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Pattern File  The Pattern file contains waveform datain binary format.
File Format. The data consists of three main parts (see Figure 2-11).

‘ Header ‘ Sequence definition ‘ Option ‘

MAGIC 200X<CR><LF>#<Num_digit><Num_bytes><Data(1)><Data(2)> ... <Data(n)>[CLOCK <Clock><CR><LF>]

<j Transfer direction

Figure 2-11: The Pattern File format

<Pattern File>::=<Header><Body>[<Trailer>]

where:
AWGA00 series. <Header>::=MAGIC<space>2003<CR><LF>
AWG500/600 series: <Header>::=MAGIC<space>2000<CR><LF>

<Body>: :=#<Num_digits><Num_bytes><Data(l)><Data(2)>...<Data(n)>
<Num_digits>isthe number of digitsin <Num_bytes>.
<Num_bytes> isthe byte count of the data that follows.
<Data(n)>

In the AWG400 series, this represents each data point in two bytes (16
bits: Data0 through Datal5) and one byte (8 bits: Markerl and Marker2),
total three bytes (24 hits). Two bytes of Data0 through Datalb, the low
byte istransferred first.

Bits 0 through 15 are:

DIGITAL OUTPUT: used for DO — D15 of "CMOS Output Pod
P4116”

ANALOG OUTPUT: used for Bit 0 (LSB) — Bit 15 (MSB)

Bits 1 and 2 of the next one byte are MARKER1 and MARKER?2 of the
rear panel.

In the AWG500/600 series, this represents each data point in two bytes
(16 hits). The low byteistransferred first.

BitsO (LSB) —9 are DO — D9 of the rear panel. (In AWG600 series, Bits
2(LSB) -9 areD0-D7).
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Bits 13 and 14 are used for Markers 1 and 2, respectively.
Bits 10 through 12, and 15 are unused and must be O (zero).
<Trailer>::=CLOCK<space><Clock><CR><LF>

<Clock> isthe value of the sample clock in ASCII.
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Sequence File  The Sequence file defines the output sequence in ASCII format.
File Format. The data consists of three main parts (see Figure 2-12).

‘ Header ‘ Sequence Definition ‘ Optional Information ‘

MAGIC 300X<CR><LF>LINES <N><Line(1)>...<Line(n)>[<Table_jump_table>|<Logic_jump_table>|<Jump_mode>|<Jump_timing>|<Strobe>]

<: Transfer direction

Figure 2-12: The Sequence File format

<Sequence File>
: :=<Header><Sequence Definition>[<Optional Information>]

where:
<Header>: :=MAGIC<space>300x<CR><LF>

x=1, 2, or 3 represents the number of channels for which sequences are
defined in thefile.

<Sequence Definition>
::=LINES<space><N><Line(1)><Line(2)>...<Line(n)>

<N> is the number of lines that follow.
For MAGIC 3003:

<Line(n)>::=<CH1 file name>,<CH2 file name>,<CH3 file name>,
<Repeat_count>
[,<Wait trigger>[<Goto-1>[,<Logic_jump_target>]]]<CR><LF>

For MAGIC 3002:

<Line(n)>::=<CH1 file name>,<CH2 file name>,<Repeat count>
[,<Wait trigger>[<Goto-1>[,<Logic_jump target>]]]<CR><LF>

For MAGIC 3001:

<Line(n)>::=<CH1_file name>,<Repeat count>
[,<Wait trigger>[<Goto-1>[,<Logic_jump target>]]]<CR><LF>

<CHx_file name>::=<string> isthe waveform or pattern file name for
the specified channel.

<Repeat count>::=<NR1>istherepeat count for the line. O (zero) is
infinity.
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<Wait_trigger>::=<NR1> specifies whether or not to wait for atrigger.
<NR1>=0isOff, #0isOn.

<Goto-1>::=<NR1> specifies whether or not to go to the next line.
<NR1>=0is Off, #0isOn.

<Logic_jump_target>::=<NR1>isline number for the Logic-Jump.
0is Off, =1 is Next, and -2 is Table-Jump. The default is Off.

<Optional Information>
::={ <Table jump table> | <Logic jump table> | <Jump mode> |
<Jump_timing> | <Strobe> }

<Table_jump_table>
::=TABLE_JUMP<space><Jump_target(1)>,<Jump_target(2)>,
...<Jump_target(16)><CR><LF>

<Jump_target (n)>::=<NR1> isthe line number to the Table-Jump
or 0 (Off). The default is Off.

<Logic_jump table>
::=LOGIC_JUMP<space><Jump_on/off(1)>,<Jump_on/off(2)>,
<Jump_on/off(3)>,<Jump_on/off(4)><CR><LF>

<Jump_on/off(n)>::=<NR1> setsthe Logic-Jump on or off.
<NR1>=0is Off, 0> isOn, and <0 is Ignore. The default is Ignore.

<Jump_mode>: :=JUMP_MODE<space>{ LOGIC | TABLE | SOFTWARE }
<CR><LF>
sets the jump mode. The default is TABLE.

<Jump_timing>::=JUMP_TIMING<space>{ SYNC | ASYNC }<CR><LF>
sets the jump mode. The default is ASYNC.

<Strobe>::=STROBE<space><NR1><CR><LF> determines whether or not to
use the STROBE signal from the EVENT IN connector on the rear panel.
<NR1>=0is Off, #0isOn. The default is Off.

Example. This Sequence file contains two lines of sequence definitions for CH 1.

MAGIC 3001

LINES 2

"SAMPLEl.wfm",1,0,0,0
"SAMPLE3.wfm",1,0,0,0

TABLE Juwp 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
LOGIC JuMP -1,-1,-1,-1

JUMP_MODE TABLE

JUMP_TIMING ASYNC

STROBE 0
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Equation File

Example. This Sequence file contains two lines of sequence definitionsfor CH 1
and CH 2.

MAGIC 3002

LINES 2
"SAMPLE1.wfm","SAMPLE2.wfm",1,0,0,0
"SAMPLE3.wfm","SAMPLE4.wfm",1,0,0,0
TABLE_JUMP 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
LOGIC_JUMP -1,-1,-1,-1

JUMP_MODE TABLE

JUMP_TIMING ASYNC

STROBE 0

The Equation file describes the numerical formulathat defines the output
waveform in ASCII format.

File Format. The Equation file consists of ASCII characters (see Figure 2—13).

<Line(1)><CR><LF><Line(2)><CR><LF><Line(3)><CR><LF> ... <Line(n)><CR><LF>

<:| Transfer direction

Figure 2-13: The Equation File format

<Line(n)> represents each line of the Equation file. From single (*) quotation
marks to the end of the line is a comment. Characters enclosed in double (”)
quotation marks are a character string.

Detailed information about the functions and operators that can be used to
describe the Equation file, refer to one of these manuals:

AWGA410 & AWG420 & AWGA430 Arbitrary Waveform Generator User Manual
AWG510 & AWG520 Arbitrary Waveform Generator User Manual
AWG610 Arbitrary Waveform Generator User Manual.

Example. This Equation file describes the log sweep waveform.

'frequency sweep sine (log)
clock=800e6

size=8800

kO=11e-6 'sweep period
kl=1eb 'starting frequency
k2=10e6 'ending frequency

k3=1og(k2/k1)
"log_swp.wfm"=sin(2*pi*k1*k0/k3*(exp(k3*scale)-1))
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Code Convert File

The Code Convert fileisan ASCII text file that describes the Code Convert
Table as displayed in the Edit menu.

File Format. The Code Convert file consists of bit pattern definitions (see
Figure 2-14).

‘ Sequence of bit pattern definitions ‘

<Bit_pattern(1)><Bit_pattern(2)> ... <Bit_pattern(n)>

<: Transfer direction

Figure 2-14: The Code Convert File format

<Code Convert File>::=<Bit pattern(1)><Bit pattern(2)> ...
<Bit_pattern(n)>

where:

<Bit_pattern(n)>::=[<Past Source>,<Current Source>,
<Next Source>,<Past Output>,<Output Code><CR><LF>]

<Past Source>, <Current Source>, <Next Source>, <Past OQutput>,
and <Qutput Code> specifiesthe bit patternsin the Code Convert Table.
The bit pattern is specified with “0”, “1”, and “—" (don’t care).

For more information about the Code Convert Table, refer to one of these
manuals:

AWG410 & AWG420 & AWGA30 Arbitrary Waveform Generator User
Manual

AWG510 & AWG520 Arbitrary Waveform Generator User Manual
AWG610 Arbitrary Waveform Generator User Manual.

Example. This Code Convert file describes NRZI conversion.

-,0-—,,0,0
-,0—,,1,1
-,0—,,0,1
-,0—,,1,0
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Data Transfer Procedures

Data can be loaded from the external controller to the waveform generator or
from the waveform generator to the external controller through the GPIB
interface, or through the Ethernet interface.

Controller

Remote host
ﬁ GPIB (Controller)
AWG

—

coocoo

1

Ethernet LAN

External Device to  Use the following command to transfer data from the external controller to the
Waveform Generator  waveform generator:

MMEMory :DATA <file name>,<data>

This command downloads <data> into the file <file_name> on the internal hard
disk, floppy disk, or the network drive. The default directory and mass memory
device are specified by the MMEMory : CDIRectory and MMEMory :MSIS commands
respectively. The <data> isin IEEE488.2 block format.

For example, the following command string will load 2048 bytes of data to the
file AWGL.

MMEMory :DATA "AWG1",#42048<data(1)><data(2)>...<data(2048)>
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Waveform Generatorto  Use the following command to transfer data from the waveform generator to the
External Device  external controller.

MMEMory :DATA? <file_name>

This command uploads the file <file_name> on the internal hard disk, floppy
disk, or the network drive. The response format isin IEEE488.2 block format.

For example, the following command string will upload the file FILE-AWG on
the waveform generator to the external controller.

MMEMory : DATA? "FILE-AWG"
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Status and Event Reporting

This section provides details about the status information and events the
waveform generator reports.

Status Reporting Structure

The waveform generator status reporting functions conform to |EEE-488.2 and
SCPI standards. Use the status reporting function to check for instrument errors
and to identify the types of events that have occurred on the instrument.

Figure 3-1 isadiagram of the instrument’s status reporting function. The status
reporting function is separated into three functional blocks:

®m  Standard/Event Status
m  Operation Status
®  Questionable Status

The operations processed in these three blocks are summarized in status bytes,
which provide the error and event data.
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Figure 3-1: Error and Event handling process overview
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Standard/Event Status This block is used to report power on/off, command error, and command
Block execution status.

The block has two registers: the Standard Event Status Register (SESR) and the
Event Status Enable Register (ESER). Refer to the Standard/Event Status Block
shown at the bottom of Figure 3—-1 on page 3-2.

The SESR is an eight-hit status register. When an error or other type of event
occurs on the instrument, the corresponding bit is set. You cannot write to this
register. The ESER is an eight-bit enable register that masks the SESR. You can
set this mask, and take AND with the SESR to determine whether or not the
ESB hit in the Status Byte Register (SBR) should be set. Refer to Event Satus
Enable Register (ESER) on page 3-8, and Standard Event Status Register
(SESR) on page 3-6, for the contents of these registers.

Operation Status Block  Thisblock is used to report on the status of several operations being executed by
the waveform generator.

The block is made up of three registers: the Operation Condition Register
(OCR), the Operation Event Register (OEVR) and the Operation Enable Register
(OENR). Refer to the Operation Status Block shown in the middle of Figure 3-1
on page 3-2.

When the instrument achieves a certain status, the corresponding bit is set to the
OCR. You cannot write to this register. OCR bits that have changed from false
(reset) to true (set) status are set in the OEVR. The function of the OENR isto
mask the OEVR. You can set this mask and take AND with the OEVR to
determine whether or not the OSS bit in the Status Byte Register (SBR) should
be set. Refer to Operation Condition Register (OCR) on page 3—7, Operation
Event Register (OEVR) on page 3—7, and Operation Enable Register (OENR)
on page 3-9, for the contents of these registers.

Questionable Status Block  This block reports on the status of signals and data, such as the accuracy of
entered data and signals generated by the instrument. The register configuration
and process flow are the same as for the Questionable Status Block. Refer to
Questionable Condition Register (QCR) on page 3—7, Questionable Event
Register (QEVR) on page 3-8, and Questionable Enable Register (QENR) on
page 3-9, for the contents of these registers.
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Registers

Status Registers

3-4

There are two main types of registers:

Status Registers: store datarelating to instrument status. These registers are
set by the waveform generator.

Enable Registers: determine whether to set events that occur in the
instrument to the appropriate bits in the status registers and event queues.
You can set this register.

There are six types of status registers:

Status Byte Register (SBR)

Standard Event Status Register (SESR)
Operation Condition Register (OCR)
Operation Event Register (OEVR)
Questionable Condition Register (QCR)
Questionable Event Register (QEVR)

Read the contents of these registers to determine errors and conditions.
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Status Byte Register = The SBRis made up of 8 bits. Bits 4, 5 and 6 are defined in accordance with
(SBR)  |EEE Std 488.2-1987 (see Figure 3-2 and Table 3-1). These bits are used to
monitor the output queue, SESR, and service requests, respectively. The contents
of thisregister are returned when the *STB? query is used.

6
7 RQS 4 3 2 1 0
0SS |6 ESB | MAV | QSS | EAV | — —
MSS

Figure 3-2: The Status Byte Register (SBR)

Table 3-1: SBR bit functions

Bit

Function

Operation Summary Status (OSS).

RQS (Request Service)/MSS (Master Summary Status). When the instrument
is accessed using the GPIB serial poll command, this bit is called the Request
Service (RQS) bit and indicates to the controller that a service request has
occurred (in other words, that the GPIB bus SRQ line is LOW). The RQS bit is
cleared when serial poll ends.

When the instrument is accessed using the *STB? query, this bit is called the
Master Summary Status (MSS) bit and indicates that the instrument has issued
a service request for one or more reasons. The MSS bit is never cleared to 0 by
the *STB? query.

Event Status Bit (ESB). This bit indicates whether or not a new event has
occurred after the previous Standard Event Status Register (SESR) has been
cleared or after an event readout has been performed.

Message Available Bit (MAV). This bit indicates that a message has been
placed in the output queue and can be retrieved.

Questionable Summary Status (QSS).

Event Queue Available (EAV).

1-0

Not used
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Standard Event Status ~ The SESR is made up of 8 bits. Each bit records the occurrence of a different
Register (SESR)  type of event, shown in Figure 3-3 and Table 3-2. The contents of this register
are returned when the *ESR? query is used.

7 6 5 4 3 2 1 0
PON| — |CME| EXE | DDE | QYE| — | OPC

Figure 3-3: The Standard Event Status Register (SESR)

Table 3-2: SESR bit functions

Bit Function

7 Power On (PON). Indicates that the power to the instrument is on.

6 Not used.

5 Command Error (CME). Indicates that a command error has occurred while

parsing by the command parser was in progress.

4 Execution Error (EXE). Indicates that an error occurred during the execution of
a command. Execution errors occur for one of the following reasons:

®m  Avalue designated in the argument is outside the allowable range of the
instrument, or is in conflict with the capabilities of the instrument

m  The command could not be executed properly because the conditions for
execution differed from those essentially required

3 Device-Specific Error (DDE). An instrument error has been detected.

2 Query Error (QYE). Indicates that a query error has been detected by the
output queue controller. Query errors occur for one of the following reasons:

m  An attempt was made to retrieve messages from the output queue,
despite the fact that the output queue is empty or in pending status.

m  The output queue messages have been cleared despite the fact that they
have not been retrieved.

1 Not used.

0 Operation Complete (OPC). This bit is set with the results of the execution of
the *OPC command. It indicates that all pending operations have been
completed.
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Operation Condition
Register (OCR)

The OCR is made up of 16 bits, which record the occurrence of three types of
events, shown in Figure 3—4 and Table 3-3.

15

14 |13

12

1 10 |9 8 7 6 5 4 3 2 1 0
TRIG CAL

Operation Event Register
(OEVR)

Questionable Condition
Register (QCR)

Figure 3-4: The Operation Condition Register (OCR)

Table 3-3: OCR bit functions

Bit Function

15-6 Not used.

5 Waiting for Trigger (TRIG). Indicates whether the instrument is waiting for a
trigger. This bit is set when CH 1 or another channel is waiting for a trigger. It is
reset when the waiting-for-trigger status is canceled.

4-1 Not used.

0 Calibration (CAL): Indicates whether the instrument is being calibrated. This bit

is set when calibration is in progress and is reset when calibration ends.

In thisinstrument, this register has the same content as the Operation Condition
Register (OCR), described above.

The QCR is made up of 16 bits, which note the occurrence of only one type of
event, as explained below.

15

14 |13

12

1 10 |9 8 7 6 5 4 3 2 1 0
FREQ

Figure 3-5: The Questionable Condition Register (QCR)

Table 3-4: QCR bit functions

Bit Function

15-6 Not used. Must be set to zero for the waveform generator operation.

5 Frequency (FREQ). Indicates whether frequency accuracy of the signal is of
questionable quality.

4-0 Not used. Must be set to zero for the waveform generator operation.
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Questionable Event
Register (QEVR)

Enable Registers

Event Status Enable
Register (ESER)

Service Request Enable

3-8

Register (SRER)

This register holds the same content as the Questionable Condition Register
(QCR).

There are four types of enable registers:

®  Event Status Enable Register (ESER)

B Service Request Enable Register (SRER)
m  Operation Enable Register (OENR)

®  Questionable Enable Register (QENR)

Each bit in the enable registers corresponds to a bit in the controlling status
register. By setting and resetting the bits in the enable register, you can determine
whether or not events that occur will be registered to the status register and
queue.

The ESER is made up of bits defined exactly the same as bits O through 7 in the
SESR register (see Figure 3-6). You can use this register to designate whether or
not the SBR ESB bit should be set when an event has occurred, and to determine
if the corresponding SESR bit is set.

To set the SBR ESB bit (when the SESR bit has been set), set the ESER bit
corresponding to that event. To prevent the ESB bit from being set, reset the
ESER bit corresponding to that event.

Use the *ESE command to set the bits of the ESER. Use the *ESE? query to read
the contents of the ESER.

7 6 5 4 3 2 1 0
PON| — |CME | EXE | DDE | QYE| — | OPC

Figure 3-6: The Event Status Enable Register (ESER)

The SRER is made up of bits defined exactly the same as bits O through 7 in the
SBR (see Figure 3-7). You can use this register to define which events will
generate service requests.

The SRER bit 6 cannot be set. Also, the RQS is not maskable.
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The generation of a service request with the GPIB interface involves changing
the SRQ lineto LOW, and making a service request to the controller. The result
isthat a status byte for which an RQS has been set is returned in response to
seria polling by the controller.

Use the *SRE command to set the bits of the SRER. Use the *SRE? query to read
the contents of the SRER. Bit 6 must be set to 0.

7 6 5 4
OSS| — |ESB|MAV |QSS|EAV| — | —

Figure 3-7: The Service Request Enable Register (SRER)

Operation Enable Register ~ The OENR is made up of bits that are defined exactly the same as bits 0 through
(OENR)  15inthe OEVR register (see Figure 3-8). The operator uses this register to
define whether or not the OSS bit in the SBR is set when an event occurs and the
corresponding OEVR bit is set.

Usethe STATus:0PERation:ENABTe command to set the bitsin the OENR. Use
the STATus :OPERation:ENABTe? query to read the contents of the OENR.

15 |14 |13 |12 1 10 |9 8 7 6 5 4 3 2 1 0
TRIG CAL

Figure 3-8: The Operation Enable Register (OENR)

Questionable Enable = The QENR is made up of bits that are defined exactly the same as bits 0 through
Register (QENR)  15inthe QEVR register (see Figure 3-9). You can use this register to define
whether the QSS bit in the SBR is set when an event occurs and the correspond-
ing QEVR bit is set.

Usethe STATus:QUEStionable:ENABTe command to set the bitsin the QENR.
Usethe STATus:QUEStionable:ENABTe? query to read the contents of the
QENR.

15 |14 |13 |12 1 10 |9 8 7 6 5 4 3 2 1 0
FREQ

Figure 3-9: The Questionable Enable Register (QENR)
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Status and Event Reporting

Queues

Output Queue

Error/Event Queue

3-10

There are two types of queues in the status reporting system: output queues and
error/event queues.

The output queueis a FIFO (first-in, first-out) queue that holds response
messages to queries awaiting retrieval. When there are messages in the queue,
the SBR MAV bit is set.

The output queue is emptied each time a command or query isreceived, so the
controller must read the output queue before the next command or query is
issued. If thisis not done, an error occurs and the output queue is emptied;
however, the operation proceeds even if an error occurs.

The event queue is a FIFO queue, which stores events as they occur in the
instrument. If more than 64 events are stored, the 64th event is replaced with
event code —350 (“ Queue Overflow™).

The oldest error code and text are retrieved by using one of the following
queries:

m  SYSTem:ERRor[:NEXT]?

First, issue the *ESR? query to read the contents of the SESR. The contents of
the SESR are cleared after they are read. If an SESR bit is set, events are stacked
in the Error/Event Queue. Retrieve the event code with the following command
sequence:

*ESR?
SYSTem:ERRor[:NEXT]?

If you omit the *ESR? query, the SESR bit will remain set, even if the event
disappears from the Error/Event Queue.
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Status and Event Reporting

Status and Event Processing Sequence

Operation Status Block  Asillustrated in Figure 3-10 below, asignal is sent to the OEVR (1) when an
event occurs. If the corresponding bit in the OENR is also enabled (2), the OSS

bit in the SBR is set to one (3). [See Figure 3-12 on page 3-12].

Operation Event Register |15 |14 |13 |12 1 10 |9 8 7 6 5 4 3 2 1 0
(OEVR) TRIG CAL
Read using STATus:OPERation[:EVEN{]?
Cannot be written
Operation Enable Register | 15 |14 |13 |12 1 10 |9 8 7 6 5 4 3 2 1 0
(OENR) TRIG CAL
N J
Read using STATus:OPERation:ENABIle?
Write using STATus:OPERation:ENABIe

To the OSS bit in the SBR

Figure 3-10: Status and Event processing sequence — Operation status block

Questionable Status Block  Asillustrated in Figure 3-11, when an event occurs, asignal is sent to the QEVR
(D). If the corresponding bit in the QENR is also enabled (2), the QSS hit in the

SBRis set to one (3). [See Figure 3-12 on on page 3-12].

Questionable Event Register |15 |14 |13 |12 |11 |10 |9 8 7 6 5 4 3 2 1 0
FREQ

(QEVR)
Read using STATus:QUEStionable[:EVENt]? %

Cannot be written

Questionable Enable Register | 15 |14 |13 |12 |11 110 |9 8 7 6 5 4 3 2 1 0
(QENR) FREQ
N J
Read using STATus:QUEStionable:ENABIe?
Write using STATus:QUEStionable:ENABIle

To the QSS bit in the SBR

Figure 3-11: Status and Event processing sequence — Questionable status block
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Status and Event Reporting

Standard/Event Status
Block

Standard Event Status Register
(SESR)
Read using *ESR?
Cannot be written

Event Status Enable Register

(ESER)
Read using *ESE?
Write using *ESE
Status Byte Register
(SBR)
Read using *STB?
Cannot be written

Service Request Enable Register
(SRER)
Read using *SRE?
Write using *SRE

Asillustrated in Figure 3-12, when an event occurs, asignal is sent to the SESR
and the event isrecorded in the Event Queue (1). If the corresponding bit in the
ESER isaso enabled (2), the ESB hit in the SBR is set to one (3).

When output is sent to the Output Queue, the MAV bit in the SBR is set to
one (4).

When abit in the SBR is set to one and the corresponding bit in the SRER is
enabled (5), the MSS bit in the SBR is set to one and a service request is
generated (6).

y

PON| — |CME | EXE | DDE | QYE| — | OPC Event Event
Event queue
Event

PON| — |CME|EXE | DDE |QYE| — |OPC Byte Output
. ) Byte queue
Byte
T a |
6 Y -
7 RQS |5 4 3 2 1 0

0SS |6 ESB| MAV| QSS| EAV | — | —
? MSS A

From the Operation
(6 status block

From the Questionable status block

7 6 5 4 3 2 1 0
0SS| — |ESB|MAV |QSS | EAV| — | —

N J

Figure 3-12: Status and Event processing sequence — Standard/Event status block

3-12
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Status and Event Reporting

1/0 Status and Event Screen

Figure 3—13 shows the contents of the GPIB status and event reporting system
displayed on the status and event screen. Use this procedure to display the

screen:

1. Pressthe UTILITY menu button on the front panel. The UTILITY menu
appears on the screen.

2. Pressthe Status bottom menu button to display the Status submenu.

3. Pressthe SCPI registers side menu button to display the status and event

screen.

The status and event screen displays the registers: SESR, ESER, SBR, SRER,
OEVR, and QEVR. Each of these registers is displayed with the decimal
equivalent of its contents shown in brackets. All events currently in the queue are
listed in the Event Queue area of the display.

Clock: 100.0000MS/S RunMode: Continuous Stopped

Status

OFVR QEYR
= o1 sesp [128] = 9
PROGC [ URQ|CME| EXE [DDE[QYERQCIOPC| | e | System
INST INST
- ESER [ 8] -
- [PONJURQ[CME] EXE [DDE[QYE[RQC|OPC]| - SCPI
- - Registers
- Output Queue CAL
CORR MOD
ARM SBR RQS [ 4] PHAS MNetwork
TRIG | ——(0SS | ESB MAVIQSSEN] - | - | FREQ
MEAS TEMP
Event
éigi swe|| | I——Queue POW
Queue RANG SRER [ e] || ME
SETT [0SS] - [ESBMAV[QSS[EAV] - | - | CURR
CAL T YOLT
‘l System Disk | Comm Metwork Status Diag Service

Figure 3-13: Status and Event screen
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Status and Event Reporting

Synchronizing Execution

Messages

3-14

All commands used in the waveform generator are designed to be executed in the
order in which they are sent from the external controller. The following
synchronization commands are included to ensure compliance with the SCPI
standard.

*WAI
*0PC
*QPC?

Tables 3-6 through 3-15 show the codes and messages used in the status and
event reporting system.

Event codes and messages can be obtained by using the queries
SYSTem:ERRor[:NEXT] ?. Responses are returned in the following format:

<event code>,"<event message>"

AWG400/500/600 Series Arbitrary Waveform Generator Programmer Manual



-/ |
Messages and Codes

Error and event codes with negative values are SCPI standard codes. Error and
event codes with positive values are unigue to the waveform generator series
number.

Table 3-5 lists event code definitions. When an error occurs, you can find its
error class by checking for its the code range in Tables 3-6 through 3-15. Events
in these tables are organized by event class.

Table 3-5: Definition of event codes

Event class Code range Description

No error 0 No event or status

Command errors -100to -199 Command syntax errors
Execution errors -200 to -299 Command execution errors
Device-specific errors -300 to -399 Internal device errors

Query errors -400 to -499 System event and query errors
Power-on events -500 to -599 Power-on events

User request events -600 to -699 User request events

Request control events -700to0 -799 Request control events
Operation complete events -800 to -899 Operation complete events
Extended device-specific errors | 1to 32767 Device dependent device errors
Reserved other than above | not used
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Command Errors

Command errors are retuned when there is a syntax error in the command.

Table 3-6: Command errors

Error code Error message

-100 Command error

-101 Invalid character

-102 Syntax error

-103 Invalid separator

-104 Data type error

-105 GET not allowed

-108 Parameter not allowed

-109 Missing parameter

-110 Command header error
-1 Header separator error
-112 Program mnemonic too long
-113 Undefined header

-114 Header suffix out of range
-115 Unexpected number of parameters
-120 Numeric data error

-121 Invalid character in number
-123 Exponent too large

-124 Too many digits

-128 Numeric data not allowed
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Messages and Codes

Table 3-6: Command errors (Cont.)

Error code Error message

-130 Suffix error

-131 Invalid suffix

-134 Suffix too long

-138 Suffix not allowed

-140 Character data error

-141 Invalid character data

-144 Character data too long
-148 Character data not allowed
-150 String data error

-151 Invalid string data

-158 String data not allowed
-160 Block data error

-161 Invalid block data

-168 Block data not allowed

-170 Expression error

-17 Invalid expression

-178 Expression data not allowed
-180 Macro error

-181 Invalid outside macro definition
-183 Invalid inside macro definition
-184 Macro parameter error
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Messages and Codes

Execution Errors

These error codes are returned when an error is detected during command
execution.

Table 3-7: Execution errors

Error code Error message

-200 Execution error

-201 Invalid while in local
-202 Settings lost due to RTL
-203 Command protected
-210 Trigger error

-211 Trigger ignored

-212 Arm ignored

-213 Init ignored

-214 Trigger deadlock
-215 Arm deadlock

-220 Parameter error

-221 Settings conflict

-222 Data out of range
-223 Too much data

-224 lllegal parameter value
-225 Out of memory

-226 Lists not same length
-230 Data corrupt or stale
-231 Data questionable
-232 Invalid format

-233 Invalid version

-240 Hardware error

-241 Hardware missing
-250 Mass storage error
-251 Missing mass storage
-252 Missing media
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Table 3-7: Execution errors (Cont.)

Error code Error message

-253 Corrupt media

-254 Media full

-255 Directory full

-256 File name not found

-257 File name error

-258 Media protected

-260 Expression error

-261 Math error in expression
-270 Macro error

=271 Macro syntax error

-272 Macro execution error

-273 lllegal macro label

=274 Macro parameter error

=275 Macro definition too long
-276 Macro recursion error

=277 Macro redefinition not allowed
-278 Macro header not found

-280 Program error

-281 Cannot create program

-282 lllegal program name

-283 llegal variable name

-284 Program currently running
-285 Program syntax error

-286 Program runtime error

-290 Memory use error

-291 Out of memory

-292 Referenced name does not exist
-293 Referenced name already exists
-294 Incompatible type
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Messages and Codes

Device Specific Errors

These error codes are returned when an internal instrument error is detected. This
type of error can indicate a hardware problem.

Table 3-8: Device specific errors

Error code Error message

-300 Device specific error

-310 System error

-311 Memory error

-312 PUD memory lost

-313 Calibration memory lost

-314 Save/recall memory lost

-315 Configuration memory lost

-320 Storage fault

-321 Out of memory

-330 Self-test failed

-340 Calibration failed

-350 Queue overflow

-360 Communication error

-361 Parity error in program message
-362 Framing error in program message
-363 Input buffer overrun

-365 Time out error
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Query Errors

These error codes are returned in response to an unanswered query.

Table 3-9: Query errors

Error code Error message

-400 query error

-410 query INTERRUPTED

-420 query UNTERMINATED

-430 query DEADLOCKED

-440 query UNTERMINATED after indefinite response

Power-On Events

These events occur when the instrument detects an off to on transition in its
power supply.

Table 3-10: Power-on events

Event code Event message

-500 Power on

User Request Events

These events are unused in AWG.

Table 3-11: User request events

Event code Event message

-600 User request
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Request Control Events
Thisevent is unused in AWG.

Table 3-12: Request control events

Event code Event message

-700 Request control

Operation Complete Events

This event occurs when the instrument’s synchronization protocol, having been
enabled by an *0PC command, completes all selected pending operations.

Table 3-13: Operation complete events

Event code Event message

-800 Operation complete
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Device Errors

The error codes in Table 3-14 are unique to AWG400 series. For AWG500/600
series error codes, see Table 3-15 on 3—-30.

Table 3-14: Device errors (AWG400 series)

Error code

Error message

1101

CH1 Internal Offset calibration failure

1102

CH2 Internal Offset calibration failure

1103

CH3 Internal Offset calibration failure

1104

CH1 Internal Offset calibration failure

1105

CH2 Internal Offset calibration failure

1106

CH3 Internal Offset calibration failure

1201

CH1 Output Offset calibration failure

1202

CH2 Output Offset calibration failure

1203

CH3 Output Offset calibration failure

1204

CH1 Output Offset calibration failure

1205

CH2 Output Offset calibration failure

1206

CH3 Output Offset calibration failure

1301

CH1 Gain calibration failure

1302

CH2 Gain calibration failure

1303

CH3 Gain calibration failure

1304

CH1 Gain calibration failure

1305

CH2 Gain calibration failure

1306

CH3 Gain calibration failure

1401

CH1 Direct Output Gain calibration failure

1402

CH2 Direct Output Gain calibration failure

1403

CH3 Direct Output Gain calibration failure

1404

CH1 Direct Output Gain calibration failure

1405

CH2 Direct Output Gain calibration failure

1406

CH3 Direct Output Gain calibration failure

1501

CH1 Direct Output Gain calibration failure

1502

CH2 Direct Output Gain calibration failure

1503

CH3 Direct Output Gain calibration failure

1504

CH1 Direct Output Gain calibration failure

1505

CH2 Direct Output Gain calibration failure

1506

CH3 Direct Output Gain calibration failure

1601

CH1 Attenuator calibration failure

1602

CH2 Attenuator calibration failure
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Table 3-14: Device errors (AWG400 series) (Cont.)

Error code Error message

1603 CH3 Attenuator calibration failure

1604 CH1 Attenuator calibration failure

1605 CH2 Attenuator calibration failure

1606 CH3 Attenuator calibration failure

1611 CH1 x5dB Attenuator calibration failure
1612 CH2 x5dB Attenuator calibration failure
1613 CH3 x5dB Attenuator calibration failure
1614 CH1 x5dB Attenuator calibration failure
1615 CH2 x5dB Attenuator calibration failure
1616 CH3 x5dB Attenuator calibration failure
1621 CH1 x10dB 1 Attenuator calibration failure
1622 CH2 x10dB 1 Attenuator calibration failure
1623 CH3 x10dB 1 Attenuator calibration failure
1624 CH1 x10dB 1 Attenuator calibration failure
1625 CH2 x10dB 1 Attenuator calibration failure
1626 CH3 x10dB 1 Attenuator calibration failure
1631 CH1 x10dB 2 Attenuator calibration failure
1632 CH2 x10dB 2 Attenuator calibration failure
1633 CH3 x10dB 2 Attenuator calibration failure
1634 CH1 x10dB 2 Attenuator calibration failure
1635 CH2 x10dB 2 Attenuator calibration failure
1636 CH3 x10dB 2 Attenuator calibration failure
1641 CH1 x20dB Attenuator calibration failure
1642 CH2 x20dB Attenuator calibration failure
1643 CH3 x20dB Attenuator calibration failure
1644 CH1 x20dB Attenuator calibration failure
1645 CH2 x20dB Attenuator calibration failure
1646 CH3 x20dB Attenuator calibration failure
1701 CH1 Filter calibration failure

1702 CH2 Filter calibration failure

1703 CHB3 Filter calibration failure

1704 CH1 Filter calibration failure

1705 CH2 Filter calibration failure

1706 CH3 Filter calibration failure

1711 CH1 1MHz Filter calibration failure

1712 CH2 1MHz Filter calibration failure

1713 CH3 1MHz Filter calibration failure
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Table 3-14: Device errors (AWG400 series) (Cont.)

Error code

Error message

1714

CH1 1MHz Filter calibration failure

1715

CH2 1MHz Filter calibration failure

1716

CH3 1MHz Filter calibration failure

1721

CH1 5MHz Filter calibration failure

1722

CH2 5MHz Filter calibration failure

1723

CH3 5MHz Filter calibration failure

1724

CH1 5MHz Filter calibration failure

1725

CH2 5MHz Filter calibration failure

1726

CH3 5MHz Filter calibration failure

1731

CH1 20MHz Filter calibration failure

1732

CH2 20MHz Filter calibration failure

1733

CH3 20MHz Filter calibration failure

1734

CH1 20MHz Filter calibration failure

1735

CH2 20MHz Filter calibration failure

1736

CH3 20MHz Filter calibration failure

1741

CH1 50MHz Filter calibration failure

1742

CH2 50MHz Filter calibration failure

1743

CH3 50MHz Filter calibration failure

1744

CH1 50MHz Filter calibration failure

1745

CH2 50MHz Filter calibration failure

1746

CH3 50MHz Filter calibration failure

2100

System failure

2101

Real-time clock power

2102

Configuration record and checksum status

2103

Incorrect configuration

2104

Memory size miscompare

2105

Fixed-disk drive initialization status

2106

Time status

2110

Front panel failure

2111

Front panel configuration

2112

Front panel communication

2113

Front panel RAM

2114

Front panel ROM

2115

Front panel A/D

2116

Front panel timer

2700

Calibration data failure

2701

Calibration data not found
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Messages and Codes

Table 3-14: Device errors (AWG400 series) (Cont.)

Error code Error message

2702 Calibration data checksum

2703 Calibration data invalid

3000 Run mode failure

3100 Run mode control1 register failure

3101 t0 3132 Run mode control1 register bit0 to bit31

4000 Clock failure

4100 PLL lock/unlock failure

5000 Sequence memory failure

5100 Sequence memory data bus failure

5101 t0 5132 Sequence memory data bus bit0 to bit31
5200 Sequence memory address bus failure

5201 to 5224 Sequence memory address bus bit0 to bit23
5300 Sequence memory chip cell failure

5301 to 5302 Sequence memory chip 0 to chip 1

5350 Sequence memory chip select failure

5351 to 5352 Sequence memory chip select 0 to select 1
5600 Event table memory data bus failure

5601 to 5632 Event table memory data bus bit0 to bit31
5700 Event table memory address bus failure

5701 to 5704 Event table memory address bus bit0 to bit3
5800 Event table memory chip cell failure

5801 to 5802 Event table memory chip 0 to chip 1

6000 Waveform memory failure

6100 CH1 Waveform memory data bus failure
6101 to 6132 CH1 Waveform memory data bus bit0 to bit31
6200 CH1 Waveform memory address bus failure
6201 to 6224 CH1 Waveform memory address bus bit0 to bit23
6300 CH1 Waveform memory chip cell failure

6301 to 6332 CH1 Waveform memory chip 0 to chip 31
6350 CH1 Waveform memory chip select failure
6351 to 6382 CH1 Waveform memory chip select 0 to select 31
6400 CH2 Waveform memory data bus failure
6401 to 6432 CH2 Waveform memory data bus bit0 to bit31
6500 CH2 Waveform memory address bus failure
6501 to 6524 CH2 Waveform memory address bus bit0 to bit23
6600 CH2 Waveform memory chip cell failure

6601 to 6632 CH2 Waveform memory chip 0 to chip 31

3-26 AWG400/500/600 Series Arbitrary Waveform Generator Programmer Manual



Messages and Codes

Table 3-14: Device errors (AWG400 series) (Cont.)

Error code Error message

6650 CH2 Waveform memory chip select failure
6651 to 6682 CH2 Waveform memory chip select 0 to select 31
6700 CH3 Waveform memory data bus failure
6701 to 6732 CH3 Waveform memory data bus bit0 to bit31
6800 CH3 Waveform memory address bus failure
6801 to 6824 CH3 Waveform memory address bus bit0 to bit23
6900 CH3 Waveform memory chip cell failure

6901 to 6932 CH3 Waveform memory chip 0 to chip 31
6950 CH3 Waveform memory chip select failure
6951 to 6982 CH3 Waveform memory chip select 0 to select 31
7000 Output failure

7100 Internal offset failure

7101 CH1 internal offset

7102 CH2 internal offset

7103 CH3 internal offset

7104 CH1 internal offset

7105 CH2 internal offset

7106 CH3 internal offset

7200 Output offset failure

7201 CH1 output offset

7202 CH2 output offset

7203 CH3 output offset

7204 CH1 output offset

7205 CH2 output offset

7206 CH3 output offset

7300 Arb gain failure

7301 CH1 Arb gain

7302 CH2 Arb gain

7303 CH3 Arb gain

7304 CH1 Arb gain

7305 CH2 Arb gain

7306 CH3 Arb gain

7400 Direct gain failure

7401 CH1 Direct gain

7402 CH2 Direct gain

7403 CH3 Direct gain

7404 CH1 Direct gain
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Table 3-14: Device errors (AWG400 series) (Cont.)

Error code Error message

7405 CH2 Direct gain

7406 CH3 Direct gain

7510 5dB attenuator failure
7511 CH1 5dB attenuator
7512 CH2 5dB attenuator
7513 CH3 5dB attenuator
7514 CH1 5dB attenuator
7515 CH2 5dB attenuator
7516 CH3 5dB attenuator
7520 10dB attenuator 1 failure
7521 CH1 10dB 1 attenuator
7522 CH2 10dB 1 attenuator
7523 CH3 10dB 1 attenuator
7524 CH1 10dB 1 attenuator
7525 CH2 10dB 1 attenuator
7526 CH3 10dB 1 attenuator
7530 10dB attenuator 2 failure
7531 CH1 10dB 2 attenuator
7532 CH2 10dB 2 attenuator
7533 CH3 10dB 2 attenuator
7534 CH1 10dB 2 attenuator
7535 CH2 10dB 2 attenuator
7536 CH3 10dB 2 attenuator
7540 20dB attenuator failure
7541 CH1 20dB attenuator
7542 CH2 20dB attenuator
7543 CH3 20dB attenuator
7544 CH1 20dB attenuator
7545 CH2 20dB attenuator
7546 CH3 20dB attenuator
7610 1MHz filter failure

7611 CH1 1MHz filter

7612 CH2 1MHZz filter

7613 CH3 1MHz filter

7614 CH1 1MHz filter

7615 CH2 1MHz filter

7616 CH3 1MHz filter
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Table 3-14: Device errors (AWG400 series) (Cont.)

Error code Error message

7620 5MHz filter failure

7621 CH1 5MHz filter

7622 CH2 5MHz filter

7623 CH3 5MHz filter

7624 CH1 5MHz filter

7625 CH2 5MHz filter

7626 CH3 5MHz filter

7630 20MHz filter failure

7631 CH1 20MHz filter

7632 CH2 20MHz filter

7633 CH3 20MHz filter

7634 CH1 20MHz filter

7635 CH2 20MHz filter

7636 CH3 20MHz filter

7640 50MHz filter failure

7641 CH1 50MHz filter

7642 CH2 50MHz filter

7643 CH3 50MHz filter

7644 CH1 50MHz filter

7645 CH2 50MHz filter

7646 CH3 50MHz filter

9111 Waveform/Sequence load error: waveform memory full
9112 Waveform/Sequence load error: invalid waveform length
9113 Waveform/Sequence load error: waveform length too short
9114 Waveform/Sequence load error: waveform length changed
9121 Sequence load error: missing file name in sequence

9122 Sequence load error: too many nesting levels

9123 Sequence load error: infinite loop in sub-sequence

9124 Sequence load error: infinite sub-sequence loop

9125 Sequence load error: max sequence elements exceeded
9126 Sequence load error: invalid jump address

9127 Sequence load error: sequence memory full

9128 Sequence load error: infinite loop and Goto One not allowed
9151 Waveform load warning: output disabled in some channels
9152 Waveform/Sequence output warning: output disabled
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Table 3-15 lists error codes for the AWG500/600 series.

Table 3-15: Device errors (AWG500/600 series)

Error code Error message

1101 CH1 internal offset

1102 CH1 output offset

1103 CH1 gain

1104 CH1 gain diffrence

1105 CH1 direct output gain

1111 CH1 x3dB attenuator

1112 CH1 x6dB attenuator

1113 CH1 x12dB attenuator

1114 CH1 x20dB attenuator

1115 CH1 x5dB 1 attenuator

1116 CH1 x5dB 2 attenuator

117 CH1 x10dB 2 attenuator

1121 CH1 10MHz filter

1122 CH1 20MHz filter

1123 CH1 50MHz filter

1124 CH1 100MHz filter

1125 CH1 200MHz filter

1201 CH2 or CH1 internal offset
1202 CH2 or CH1 output offset
1203 CH2 or CH1 gain

1204 CH2 or CH1 gain difference
1205 CH2 or CH1 direct output gain
1211 CH2 or CH1 x3dB attenuator
1212 CH2 or CH1 x6dB attenuator
1213 CH2 or CH1 x12dB attenuator
1214 CH2 or CH1 x20dB attenuator
1215 CH2 or CH1 x5dB 1 attenuator
1216 CH2 or CH1 x5dB 2 attenuator
1217 CH2 or CH1 x10dB 2 attenuator
1221 CH2 or CH1 10MHz filter
1222 CH2 or CH1 20MHz filter
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Table 3-15: Device errors (AWG500/600 series) (Cont.)

Error code Error message

1223 CH2 or CH1 50MHz filter

1224 CH2 or CH1 100MHz filter

1225 CH2 or CH1 200MHz filter

2100 System failure

2101 Real-time clock power

2102 Configuration record and checksum status
2103 Incorrect configuration

2104 Memory size miscompare

2105 Fixed-disk drive initialization status
2106 Time status

2110 Front panel failure

2111 Front panel configuration

2112 Front panel communication

2113 Front panel RAM

2114 Front panel ROM

2115 Front panel A/D

2116 Front panel timer

2301 A30 board failure

2401 Clock delay data not found

2402 Clock delay data checksum

2700 Calibration data failure

2701 Calibration data not found

2702 Calibration data checksum

2703 Calibration data invalid

3100 Control{ register failure
3101103104 Control1 register bit0 to bit3

3200 Event table data bus failure

3201 to 3216 Event table data bus bit0 to bit15
3250 Event table address bus failure
3251 to 3254 Event table address bus bit0 to bit3
3300 Event table memory chip select failure
3301 Event table memory chip select 0
3302 Event table memory chip select 1
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Table 3-15: Device errors (AWG500/600 series) (Cont.)

Error code Error message

3350 Event table memory chip cell failure

3351 Event table memory chip 0

3352 Event table memory chip 1

4100 A40 board failure

4101 PLL 500MHz locked

4102 PLL 600MHz unlocked

4103 PLL 1350MHz unlocked

4104 PLL 1500MHz locked

4105 Low band VCO PLL error

4106 High band VCO PLL error

5100 Sequence memory data bus failure

510110 5116 Sequence memory data bus bit0 to bit15

5117 t0 5132 Sequence memory high data bus bit0 to bit15
5133 t0 5148 Sequence memory opcode data bus bit0 to bit15
5150 Sequence memory address bus failure
5151105174 Sequence memory address bus bit0 to bit23
5200 Sequence memory chip select failure

5201 to 5206 Sequence memory chip select 0 to select 5
5250 Sequence memory chip cell failure

5251 to 5256 Sequence memory chip 0 to chip 5

5300 CH1 Waveform memory data bus failure

5301 t0 5316 CH1 Waveform memory data bus bit0 to bit15
5330 CH1 Waveform memory module data bus failure
5331 to 5340 CH1 Waveform memory module data bus module 0 to module 9
5350 CH1 Waveform memory address bus failure
5351 to 5374 CH1 Waveform memory address bus bit0 to bit23
5400 CH1 Waveform memory chip select failure

5401 to 5449 CH1 Waveform memory chip select 0 to select 48
5500 CH1 Waveform memory chip cell failure

5501 to 5549 CH1 Waveform memory chip 0 to chip 48

5550 to 5580 CH1 Waveform memory chip 49 to chip 79

5600 CH2 or CH1 Waveform memory data bus failure

5601 to 5616

CH2 or CH1 Waveform memory data bus bit0 to bit15
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Table 3-15: Device errors (AWG500/600 series) (Cont.)

Error code

Error message

5650

CH2 or CH1 Waveform memory address bus failure

5651 to 5674

CH2 or CH1 Waveform memory address bus bit0 to bit23

5700

CH2 or CH1 Waveform memory chip select failure

5701 to 5748

CH2 or CH1 Waveform memory chip select 0 to select 47

5800

CH2 or CH1 Waveform memory chip cell failure

5801 to 5848

CH2 or CH1 Waveform memory chip 0 to chip 47

5900

CH1 Arb D/A failure

5901 to 5912

CH1 Arb D/A data bit0 to bit11

5950

CH2 Arb D/A failure

5951 to 5962

CH2 Arb D/A data bit0 to bit11

710

CH1 output offset failure

7111

CH1 output offset

7120

CH1 internal offset failure

7121

CH1 internal offset

7130

CH1 Arb gain failure

7131

CH1 Arb gain

7140

CH1 attenuator failure

7141

CH1 3dB attenuator

7142

CH1 6dB attenuator

7143

CH1 12dB attenuator

7144

CH1 20dB attenuator

7145

CH1 5dB 1 attenuator

7146

CH1 5dB 2 attenuator

7147

CH1 10dB attenuator

7150

CH1 filter failure

7151

CH1 10MHz filter

7152

CH1 20MHz filter

7153

CH1 50MHz filter

7154

CH1 100MHz filter

7155

CH1 200MHz filter

7170

CH1 output key failure

mnn

CH1 output key

7210

CH2 or CH1 output offset failure
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Table 3-15: Device errors (AWG500/600 series) (Cont.)

Error code Error message

7211 CH2 or CH1 output offset

7220 CH2 or CH1 internal offset failure

7221 CH2 or CH1 internal offset

7230 CH2 or CH1 Arb gain failure

7231 CH2 or CH1 Arb gain

7240 CH2 or CH1 attenuator failure

7241 CH2 or CH1 3dB attenuator

7242 CH2 or CH1 6dB attenuator

7243 CH2 or CH1 12dB attenuator

7244 CH2 or CH1 20dB attenuator

7250 CH2 or CH1 filter failure

7251 CH2 or CH1 10MHz filter

7252 CH2 or CH1 20MHz filter

7253 CH2 or CH1 50MHz filter

7254 CH2 or CH1 100MHz filter

7270 CH2 or CH1 output key failure

7271 CH2 or CH1 output key

9111 Waveform/Sequence load error: waveform memory full
9112 Waveform/Sequence load error: invalid waveform length
9113 Waveform/Sequence load error: waveform length too short
9114 Waveform/Sequence load error: waveform length changed
9121 Sequence load error: missing file name in sequence

9122 Sequence load error: too many nesting levels

9123 Sequence load error: infinite loop in subsequence

9124 Sequence load error: infinite subsequence loop

9125 Sequence load error: max sequence elements exceeded
9126 Sequence load error: invalid jump address

9127 Sequence load error: sequence memory full

9128 Sequence load error: infinite loop and Goto One not allowed
9151 Waveform load warning: output disabled in some channels
9152 Waveform/Sequence output warning: output disabled
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Programming Examples

The floppy disk supplied with the waveform generator contains programming
samples to use the GPIB and Ethernet interfaces. These programs are written in
Microsoft Visual C++ and Visual BASIC.

Figure 4-1 displays what you need to run the GPIB example programs. GPIB
programs run on a PC-compatible system. To us the GPIB interface, your
PC-compatible system must be equipped with a National Instruments GPIB
board and associated drivers. GPIB programs are also compatible with National
Instruments LabV IEW.

The diskette also contains the file README.TXT. Refer to the file for details
about how to run the programs.

National Instruments GPIB board D D
AWG

GPIB driver Example

O | programs

(nnnnoomnoo

AWG400/500/600 Series Arbitrary Waveform Generator Programmer Manual

and
Microsoft Microsoft
Visual Visual
C++ | BASIC
/gig\ or
PC Compatible B D
LabVIEW
O

Figure 4-1: Equipment needed to run the GPIB example programs
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Appendix A: Character Charts

Table A-1: The AWG character set

0 1 2 3 4 5 6 7
0 NUL space 0 @ P ‘ p
0 16 32 48 64 80 96 112
1 ! 1 A Q a q
1 17 33 49 65 81 97 13
2 ” 2 B R b r
2 18 34 50 66 82 98 114
3 # 3 C S c s
3 19 35 51 67 83 99 115
4 $ 4 D T d t
4 20 36 52 68 84 100 116
5 % 5 E U e u
5 21 37 53 69 85 101 17
6 & 6 F ' f v
6 22 38 54 70 86 102 18
7 ’ 7 G w g w
7 23 39 55 7 87 103 19
8 ( 8 H X h X
8 24 40 56 72 88 104 120
9 HT ) 9 | Y i y
9 25 4 57 73 89 105 121
A LF * : J Z j z
10 26 42 58 74 90 106 122
B ESC + ; K [ k {
1 27 43 59 75 91 107 123
c , < L \ I |
12 28 44 60 76 92 108 124
D CR — = M ] m }
13 29 45 61 77 93 109 125
E N N ,. o =
14 30 46 62 78 94 110 126
F / ? 0 _ 0 rubout
15 31 47 63 79 95 M 127
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Table A-2: ASCIl & GPIB code chart

B7 0 0 0 0 1 1 1 1
B6 0 0 1 0 0 1 1
B5 0 1 0 1 0 1 0 1
BITS NUMBERS
B4 B3 B2 B1 CONTROL SYMBOLS UPPER CASE LOWER CASE
0 20 40 LAO | 60 LA16 | 100 TAO | 120 TA16 | 140 SA0 | 160 SA16
00 00 NUL DLE SP @ P A p
0 0| 10 16 | 20 32 | 30 48 | 40 64 | 50 g0 | 60 9% | 70 112
1 GTL | 21 LLo | 41 LA1 | 6 LA17 | 101 TA1 | 121 TA17 | 141 sa1 | 161 SA17
0001 SOH DC1 ! A a q
1 1 1 17 | 21 33 | 31 49 | 41 65 | 51 81 61 97 | 71 113
2 22 42 LA2 | 62 LA18 | 102 TA2 | 122 TA18 | 142 sa2 | 162 SA18
00 10 STX DC2 " B R b r
2 2 12 18 | 22 34 | 32 50 | 42 66 | 52 82 | 62 98 | 72 114
3 23 43 LA3 | 63 LA19 | 103 TA3 | 123 TA19 | 143 sA3 | 163 SA19
0 0 11 ETX DC3 # C S c (3
3 3| 13 19 | 23 35 | 33 51 | 43 67 | 53 83 | 63 99 | 73 115
4 snc | 24 DCL | 44 LA4 | 64 LA20 | 104 A4 | 124 TA20 | 144 sas | 164 SA20
0100 EOT DC4 $ D T d t
4 4 14 20 | 24 36 | 34 52 | 44 68 | 54 84 | 64 100 | 74 116
5 PPC 25 PPU | 45 LA5 | 65 LA21 105 TA5 | 125 TA21 145 SA5 | 165 SA21
0101 ENQ NAK % E U e u
5 5| 15 21 | 25 37 | 35 53 | 45 69 | 55 85 | 65 101 | 75 17
6 2 46 LAG6 | 66 LA22 | 106 A6 | 126 TA22 | 146 sa6 | 166 SA22
0110 ACK SYN & F Vv f v
6 6| 16 22 | 2 38 | 36 54 | 46 70 | 56 86 | 66 102 | 76 118
7 27 47 LA7 | 67 LA23 | 107 TA7 | 127 TA23 | 147 SA7 | 167 SA23
01 11 BEL ETB ! G w g w
7 7|17 23 |27 39 | a7 55 | 47 7 | 57 87 | 67 108 | 77 119
10 GET | 30 SPE | 50 LA8 | 70 LA24 | 110 TA8 | 130 TA24 | 150 SA8 | 170 SA24
1000 BS CAN ( H X h X
8 8 | 18 2 | 28 40 | 38 56 | 48 72 | 58 88 | 68 104 | 78 120
1 TCT | 31 SPD | 51 LA9 | 71 LA25 | 111 TA9 | 131 TA25 | 151 SA9 | 171 SA25
1001 HT EM ) I Y i y
9 9 | 19 25 | 29 41 | 39 57 | 49 73 | 59 89 | 69 105 | 79 121
12 32 52 LA10 | 72 LA26 | 112 TA10 | 132 TA26 | 152 SA10 | 172 SA26
1010 LF SUB * J z j z
A 10 | 1A 2 | 2A 42 | 3A 58 | 4A 74 | 5A 90 | 6A 106 | 7A 122
13 33 53 LA 73 LA27 | 113 TA11 133 TA27 | 153 SA11 173 SA27
1011 vT ESC + K [ k {
B 1] 18 27 | 28 43 | 38 59 | 4B 75 | 58 91 | 6B 107 | 78 123
14 34 54 LA12 | 74 LA28 | 114 TA12 | 134 TA28 | 154 SA12 | 174 SA28
1100 FF FS y L \ | '
c 12 | 1C 28 | 2C 44 | 3C 60 | 4C 76 | 5C 92 | 6C 108 | 7C 124
15 35 55 LA13 | 75 LA29 | 115 TA13 | 135 TA29 | 155 sa13 | 175 SA29
1101 CR GS - M | m }
D 13 1D 29 | 2D 45 | 3D 61 | 4D 77 | 5D 93 | 6D 109 | 7D 125
16 36 56 LA14 | 76 LA30 | 116 TAta [ 136 TA30 | 156 SA14 | 176 SA30
1110 SO RS . N n
E 14 1E 30 | 2E 46 | 3E 62 | 4E 78 | 5E 94 | 6E 10 | 7E 126
17 37 57 LA15 | 77 UNL | 117 TA15 | 137 UNT | 157 SA15 | 177
1111 Sl us | 0 - 0 RU[?E?-UT
F 15 | 1F 3 | oF a7 | oF 63 | 4F 79 | 5F 95 | 6F 1M1 (EY .,
ADDRESSED UNIVERSAL LISTEN TALK SECONDARY ADDRESSES
COMMANDS COMMANDS ADDRESSES ADDRESSES OR COMMANDS
KEY octa—s PPC=— GPIB code (with ATN asserted) Tektronix
ENQ <——— ASCII character REF: ANSI STD X3.4-1977
hex —>1 5 5-<— decimal IEEE STD 488.1-1987
ISO STD 646-2973
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Appendix B: GPIB Interface Specification

This appendix lists and describes the GPIB functions and messages the
waveform generator implements.

Interface Functions

Table B—1 lists the GPIB interface functions this instrument implements. Each
function is briefly described on the next page.

Table B-1: GPIB interface function implementation

Implemented
Interface function subset Capability
Acceptor Handshake (AH) AH1 Complete
Source Handshake (SH) SH1 Complete
Talker (T) T6 Basic Talker, Serial Poll
Unaddress if my-listen-address (MLA)
No Talk Only mode
Listener (L) L4 Basic Listener
Unaddress if my talk address (MTA)
No Listen Only mode
Service Request (SR) SR1 Complete
Remote/Local (RL) RL1 Complete
Parallel Poll (PP) PPO None
Device Clear (DC) DCH1 Complete
Device Trigger (DT) DT1 Complete
Controller (C) Co None
Electrical Interface E2 Three-state driver
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®  Acceptor Handshake (AH). Enables a listening device to coordinate data
reception. The AH function delays data transfer initiation or termination
until the listening device is ready to receive the next data byte.

m  Source Handshake (SH). Enables atalking device to support the coordination
of datatransfer. The SH function controls the initiation and termination of
data byte transfers.

m  Talker (T). Enables adevice to send device-dependent data over the
interface. This capability is available only when the device is addressed to
talk, and uses a one-byte address.

m  Listener (L). Enables a device to receive device-dependent data over the
interface. This capability is available only when the device is addressed to
listen, and uses a one-byte address.

m  Service Request (SR). Enables a device to request service from the control-
ler.

®  Remote/Loca (RL). Enables adevice to select between one of two sources
for waveform generator control. It determines whether input information is
controlled from the front panel (local control) or by GPIB commands
(remote control).

m  Device Clear (DC). Enables adevice to be cleared or initialized, either
individualy, or as part of agroup of devices.

= Controller (C). Enables a device that has this capability to send its address,
universal commands, and addressed commands to other devices over the
interface.

m  Electrical Interface (E). Identifies the electrical interface driver type. The
notation E1 means the electrical interface uses open collector drivers, E2
means the electrical interface uses three-state drivers.
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Interface Messages

Table B—2 shows the standard interface messages the waveform generator
supports. Brief function descriptions are provided on the next page.

Table B-2: AWG standard interface message

Message GPIB
DCL Yes
GET Yes
GTL Yes
LLO Yes
PPC No
PPD No
PPE No
PPU No
SDC Yes
SPD Yes
SPE Yes
TCT No
UNL Yes
UNT Yes
Listen Addresses Yes
Talk Addresses Yes
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B-4

Device Clear (DCL). Will clear (initialize) all devices on the bus that have a
device clear function, whether or not the controller has addressed them.

Group Execute Trigger (GET). Triggers all applicable devices and causes
them to initiate their programmed actions.

Go To Local (GTL). Causes the listen-addressed device to switch from
remote to local (front-panel) control.

Local Lockout (LLO). Disables the return to local function.

Parallel Poll Configure (PPC). Causes the listen-addressed device to respond
to the secondary commands Parallel Poll Enable (PPE) and Parallel Pall
Disable (PPD), which are placed on the bus following the PPC command.
PPE enables a device with parallel poll capability to respond on a particular
dataline. PPD disables the device from responding to the parallel poll.

Select Device Clear (SDC). Clears or initializes all listen-addressed devices.

Serial Poll Disable (SPD). Changes al devices on the bus from the serial
poll state to the normal operating state.

Serial Poll Enable (SPE). Puts all bus devices that have a service request
function into the serial poll enabled state. In this state, each device sends the
controller its status byte, instead of its normal output, after the device
receivesits talk address on the data lines. This function may be used to
determine which device sent a service request.

Take Control (TCT). Allows the controller in charge to pass control of the
bus to another controller on the bus.
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Appendix C: Network Interface Specification

The waveform generator supports remote control with the Ethernet interface.
This Appendix describes the network interface specification.

TCP/IPisused as the network protocol, and the port number is fixed as 4000.
Commands can be sent from the application program through the TCP/IP socket
interface, and queries can be received through the interface.

The following lists the differences between the GPIB interface and the Ethernet
interface.

m  TheLine Feed (LF) code is needed as aterminator at the end of a message.

m  ThelEEE 488.1 standard (for instance, Device Clear, Service Request, etc.)
is not supported.

®  The Message Exchange Control Protocol in the IEEE 488.2 is not supported.
However, common commands such as * ESE and the event handling features
are supported.

®m  TheIndefinite format (the block start at #0) in the <ARBITRARY BLOCK
PROGRAM DATA> of the IEEE 488.2 is not supported.

For detailed information about the programming, refer to the Sample Programs
disk supplied with this waveform generator.
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Appendix D: SCPI Conformance Information

All commands in the waveform generator are based on SCPI Version 1999.0
(AWG400 series) or SCPI Version 1995.0 (AWG500/600 series). Table D-1 lists
the SCPI commands this waveform generator supports.

Table D-1: SCPI conformance information(AWG400 series)

Defined in Not defined in
Command SCP11999.0 SCP11999.0
ABORt I
ABSTouch I
AWGcontrol DOUTput [STATe] (?) 4
ENHanced SEQuence [JMODe] (?) I
EVENt LOGic [IMMediate] 1
SOFTware [IMMediate] 1
TABLe [IMMediate] i<
FG FREQuency [CW| FIXed] (?) -
FUNCtion [SHAPe] (?) 1
PHASe [ADJust] (?) I
POLarity (?) 1
PULSe DCYCle (?) I
[STATe] (?) v
VOLTage [LEVel] [IMMediate] [AMPLitude](?) I
VOLTage [LEVel] [IMMediate] OFFSet(?) I
RMODe (?) v
RSTATe? v
RUN [IMMediate] I
SREStore v
SSAVe I
STOP [IMMediate] 1/
CALibration  [ALL](?) I
DIAGnostic DATA?
[IMMediate] (?)
SELect(?)
DISPlay BRIGhtness(?) -
ENABle(?) -
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Table D-1: SCPI conformance information(AWG400 series) (Cont.)

Defined in Not defined in
Command SCP11999.0 SCP11999.0
HILight COLor(?) 1
HCOPy DESTination -
DEVice COLor(?) -
LANGuage(?) V
[IMMediate] 4
SDUMp [IMMediate] -
MMEMory CATalog? I
CDIRectory(?) P
CLOSe -
copy -
DATA P~
DELete I
FEED(?) .
INITialize I
MDIRectory I
MSIS(?) I
MOVE V-
NAME (?) -
OPEN -
OUTPut FILTer [LPASs] FREQuency(?) P
ISTate(?) o
[STATe] (?) o
SOURce COMBine FEED (?) -
FREQuency [CW|FIXed](?) 1/
FUNCtion USER(?) I
MARKer DELay(?) I
VOLTage [LEVel] [IMMediate]  HIGH(?) I
VOLTage [LEVel] [IMMediate]  LOW(?) I
POWer [LEVel] [IMMediate] [AMPLitude] (?) 4
ROSCillator  SOURce(?) -~
SKEW(?) V
VOLTage [LEVel] [IMMediate] [AMPLitude] (?) ¥
OFFSet(?) -~
HIGH(?) s
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Table D-1: SCPI conformance information(AWG400 series) (Cont.)

Defined in Not defined in
Command SCP11999.0 SCP11999.0
LOW(?) I
STATus OPERation [EVENt]? -
CONDition? V
ENABle(?) s
PRESet s
QUEStionable [EVENt]? I
CONDition? 4
ENABTe(?) I
SYSTem BEEPer [IMMediate] V‘
COMMunicate LAN DHCP [CLIent] LEASe TIME(?) I
LAN  DHCP [CLIent] [STATe] (?) v
LAN FTP [SERVer] [STATe](?) I
VERSion(?) 4
GATeway ADDRess (?) P
NFS TLIMit(?) v
PING? i
RDEVice ADDRess (?) P
FSYStem(?) [
NAME (?) I
PROToco1(?) -
[STATe] (?) P
[SELF] ADDRess (?) -
MADDress (?) -
SMASK(?) v
DATE(?) L
ERRor [NEXT]? -
KDIRection(?)
KEYBoard [TYPE] (?)
KLOCK(?) -
SECurity IMMediate -
TIME(?) L
UPTime? i<
VERSion? s
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Table D-2: SCPI conformance information(AWG500/600 series)

Defined in Not defined in
Command SCP11995.0 SCP11995.0
ABORt I
ABSTouch I
AWGcontrol DOUTput [STATe] (?) %
ENHanced SEQuence [JMODe] (?) 4
EVENt LOGic [IMMediate] 1
SOFTware [IMMediate] 1
TABLe [IMMediate] 1
FG FREQuency [CW|FIXed] (?) 1
FUNCtion [SHAPe] (?) I
PHASe [ADJust] (?) 1
POLarity (?) 1
PULSe DCYCle (?) I
[STATe] (?) I
VOLTage [LEVel] [IMMediate] [AMPLitude](?) [
VOLTage [LEVel] [IMMediate] OFFSet(?) I
RMODe (?) v
RSTATe? V-
RUN [IMMediate] I
SREStore 4
SSAVe I
STOP [IMMediate] 1/
CALibration  [ALL](?) -
DIAGnostic DATA?
[IMMediate] (?)
SELect(?)
DISPlay BRIGhtness(?) -
ENABle(?) -
HILight COLor(?) I

D-4 AWG400/500/600 Series Arbitrary Waveform Generator Programmer Manual



Appendix D: SCPI Conformance Information

Table D-2: SCPI conformance information(AWG500/600 series) (Cont.)

Defined in Not defined in
Command SCP11995.0 SCP11995.0

HCOPy DESTination -
DEVice COLor(?) -
LANGuage(?) -
[IMMediate] I
SDUMp [IMMediate] I
MMEMory CATalog? s
CDIRectory(?) P
CLOSe 4
COPY 4
DATA 4
DELete s
FEED(?) V-
INITialize I
MDIRectory I

MSIS(?) v
MOVE V-
NAME (?) V-
OPEN -
OUTPut FILTer [LPASs] FREQuency(?) »

ISTate(?) .
[STATe] (?) P
SOURce COMBine FEED (?) -
FREQuency [CW|FIXed](?) P~

FUNCtion USER(?) v

MARKer DELay(?) I

VOLTage [LEVel] [IMMediate] HIGH(?) e

VOLTage  [LEVel] [IMMediate] LOW(?) I
POWer [LEVel] [IMMediate] [AMPLitude] (?) V
ROSCillator  SOURce(?) I

SKEW(?) I
VOLTage [LEVel] [IMMediate] [AMPLitude] (?) P
OFFSet(?) I
HIGH(?) s
LOW(?) I
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Table D-2: SCPI conformance information(AWG500/600 series) (Cont.)

Defined in Not defined in
Command SCP11995.0 SCP11995.0
STATus OPERation [EVENt]? -
CONDition? I
ENABle(?) -
PRESet s
QUEStionable [EVENt]? I
CONDition? L
ENABTe(?) I
QUEue [NEXT] ? I
SYSTem BEEPer [IMMediate] V‘
COMMunicate LAN DHCP [CLIent] LEASe TIME(?) 1
LAN  DHCP [CLIent] [STATe] (?) V-
LAN FTP [SERVer] [STATe](?) I
VERSion(?) 4
GATeway ADDRess (?) %
NFS TLIMit(?) v
PING? i
RDEVice ADDRess (?) -
FSYStem(?) e
NAME (?) I
PROToco1(?) -
[STATe] (?) o
[SELF] ADDRess (?) -
MADDress (?) -
SMASK(?) v
DATE(?) L
ERRor? V
KDIRection(?)
KEYBoard [TYPE] (?)
KLOCK (?) -
SECurity IMMediate -
TIME(?) L
UPTime? i<
VERSion? s

D-6 AWG400/500/600 Series Arbitrary Waveform Generator Programmer Manual



-/ |
Appendix E: Factory Initialization Settings

The following tables lists the commands affected by factory initialization. Table
E-1 on page E-1 lists commands for the AWG400 series, and Table E—2 on

page E—4 lists commands for the AWG500/600 series.

The SYStem:SECurity:IMMediate command initializes all the settings as
shown below; the *RST command has no effect on the Status commands and the
SYSTem:COMMunicate: LAN commands.

Table E-1: Factory initialization settings (AWG400 series)

Header

Default settings

AWGcontrol commands

AWGControl:CLOCk:SOURce INTernal
AWGControl:DOUTput[1]2] 0
AWGControl:ENHanced:SEQuence[ : JMODe] TABLe
AWGControl:FG:FREQuency[:CW|:FIXed] 1.0MHz
AWGControl:FG<n>:FUNCtion[:SHAPe] SINusoid
AWGControl:FG<n>:PHASe[:ADJust] 0.000
AWGControl:FG<n>:POLarity POSitive
AWGControl:FG<n>:PULSe:DCYCle 10.0
AWGControl:FG[:STATe] 0
AWGControl:FG<n>:VOLTage[:LEVel][:IMMediate] 1.000
[:AMPLi tude]

AWGControl:FG<n>:VOLTage[:LEVel] [:IMMediate] 0.000
:0FFSet

AWGControl:RMODe CONTinuous
Diagnostic commands

DIAGnostic:SELect ALL
Display commands

DISPlay:ENABTe 1
DISPTay:HILight:COLor 0
Hardcopy commands

HCOPy :DEVice:COLor 0
HCOPy:DEVice:LANGuage BMP

AWG400/500/600 Series Arbitrary Waveform Generator Programmer Manual

E-1



Appendix E: Factory Initialization Settings

E-2

Table E-1: Factory initialization settings (AWG400 series) (Cont.)

Header Default settings
MMemory commands

MMEMory:CDIRectory A

MMEMory: FEED "HCOP"
MMEMory :MSIS "MAIN"

MMEMory : NAME

"HARDCOPY", "MAIN"

Output commands

OUTPut[1|2|3]:FILTer[:LPASs] :FREQuency 9.9E+37
OUTPut[1]2]3]:ISTAte 0
OUTPut[1]2]4|5|6] [:STATe] 0

Source commands

[SOURce[1]2]3]]:COMBine:FEED " (null)

[SOURce[1]2|3|4|5]|6]]:FREQuency[:CW|:FIXed]

1.0000000E+8

[SOURce[1]2]3]4]5]6]]:FUNCtion:USER

"" (null),"MAIN"

SOURce[7]9]11]:POWer[:LEVel] [:IMMediate]
[:AMPLitude]

-95

[SOURce[1]2]3]4|5|6]]:R0SCillator:SOURce INTernal
SOURce[2]3]5|6] : SKEW 0.0
[SOURce[1]2]]:VOLTage[:LEVel] [:IMMediate] 1.000
[:AMPLitude]

[SOURce[1]2]:]VOLTage[:LEVel] [:IMMediate]: 0.000
OFFSet

Status commands

*ESE 1 0
*psC1 1
*SRE1 0
STATus:0PERation:ENABle? 0
STATus:QUEStionable:ENABle! 0
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Appendix E: Factory Initialization Settings

Table E-1: Factory initialization settings (AWG400 series) (Cont.)

Header Default settings
System commands

SYSTem:COMMunicate: LAN:DHCP[:CLIent]:LEASe: 28800
TIME

SYSTem:COMMunicate:LAN:DHCP[:CLIent] [:STATe]! |0
SYSTem:COMMunicate:LAN:FTP[:SERVer] [:STATe] 1 0
SYSTem:COMMunicate:LAN: FTP[:SERVer] :VERSion 1 STANdard
SYSTem:COMMunicate:LAN:GATeway<x>:ADDRess 1 " (pull)
SYSTem:COMMunicate:LAN:NFS:TLIMit 300
SYSTem:COMMunicate:LAN:RDEVice<x>:ADDRess ! " (nul1l)
SYSTem:COMMunicate:LAN:RDEVice<x>:FSYStem! " (null)
SYSTem:COMMunicate:LAN:RDEVice<x>:NAME ! "NET<x>"
SYSTem:COMMunicate:LAN:RDEVice<x>:PROTocol! NFS
SYSTem:COMMunicate:LAN:RDEVice<x>[:STATe] 0
SYSTem:COMMunicate:LAN[:SELF] :ADDRess ! " (null)
SYSTem:COMMunicate:LAN[:SELF] : SMASk ! "t (null)
SYSTem:KDIRection FORWard
SYSTem:KEYBoard[:TYPE] ASCii
SYSTem:KLOCK 0

Trigger commands

TRIGger[:SEQuence] : IMPedance 5.0E+1
TRIGger[:SEQuence] :LEVel 1.4
TRIGger[:SEQuence] :POLarity POSitive
TRIGger[:SEQuence] :SLOPe POSitive
TRIGger[:SEQuence] : SOURce EXTernal
TRIGger[:SEQuence] : TIMer 1.00E-1

1 These commands are not affected by the *RST command.
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Appendix E: Factory Initialization Settings

The following table lists the AWG 500/600 series commands affected by factory
initialization. Table E-1 on page E-1 lists affected commands for the AWG400
series.

Table E-2: Factory initialization settings (AWG500/600 series)

Header Default settings
AWGcontrol commands
AWGControl:CLOCk:SOURce INTernal (AWG500 series
only)
AWGControl:DOUTput[1]2] 0
AWGControl:ENHanced:SEQuence[: JMODe] TABLe
AWGControl:FG:FREQuency[:CW|:FIXed] 5.0MHz (AWG500 series)
13.0MHz (AWG600 series)
AWGControl:FG<n>:FUNCtion[:SHAPe] SINusoid
AWGControl:FG<n>:PHASe[:ADJust] 0.000
AWGControl:FG<n>:POLarity POSitive
AWGControl:FG<n>:PULSe:DCYCle 10.0
AWGControl:FG[:STATe] 0

AWGControl:FG<n>:VOLTage[:LEVel] [:IMMediate] 1.000
[:AMPL1itude]

AWGControl:FG<n>:VOLTage[:LEVel] [: IMMediate] 0.000

:0FFSet

AWGControl:RMODe CONTinuous
Diagnostic commands

DIAGnostic:SELect ALL

Display commands

DISPlay:BRIGhtness 0.7
Hardcopy commands

HCOPy:DEVice:LANGuage BMP
MMemory commands

MMEMory:CDIRectory "/
MMEMory: FEED "HCOP"
MMEMory :MSIS "MAIN"
MMEMory : NAME "HARDCOPY", "MAIN"
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Appendix E: Factory Initialization Settings

Table E-2: Factory initialization settings (AWG500/600 series) (Cont.)

Header Default settings
Output commands

OUTPut[1|2]:FILTer[:LPASs]:FREQuency 9.9E+37
OUTPut[1] :ISTAte 0
OUTPut[1]|2|5|7] [:STATe] 0

Source commands

[SOURcel] : COMBine: FEED " (null)

[SOURce[1]2]|5]] :FREQuency[:CW| :FIXed]

1.0000000E+8

[SOURce[1]2]|5]]:FUNCtion:USER

"" (null),"MAIN"

[SOURce[1]2]5]] :MARKer<y>:DELay 0
[SOURce[1]2]5]] :MARKer<y>:VOLTage[:LEVel] 2.00
[:IMMediate] :HIGH

[SOURce[1]2]5]] :MARKer<y>:VOLTage[:LEVel] 0.00
[:IMMediate] : LOW

SOURce7:POWer[:LEVel][:IMMediate] [:AMPLitude] |-105
[SOURce[1]2]5]]:R0SCiTTator:SOURce INTernal
[SOURce[1]2]]:VOLTage[:LEVel][:IMMediate] 1.000
[:AMPLitude]

SOURce5:VOLTage[:LEVel] [:IMMediate] :HIGH 2.00
SOURce5:VOLTage[:LEVel] [:IMMediate] : LOW 0.00
[SOURce[1]2]:]VOLTage[:LEVel] [:IMMediate]: 0.000
OFFSet

Status commands

*ESE 1 0
*pSC 1 1
*SRE 1 0
STATus:0PERation:ENABle? 0
STATus:QUEStionable:ENABTe? 0
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Appendix E: Factory Initialization Settings

Table E-2: Factory initialization settings (AWG500/600 series) (Cont.)

Header Default settings
System commands
SYSTem:COMMunicate:LAN:FTP[:SERVer] [:STATe] ! 0
SYSTem:COMMunicate:LAN: FTP[:SERVer] :VERSion 1 STANdard
SYSTem:COMMunicate:LAN:GATEeway<x>:ADDRess 1 " (null)
SYSTem:COMMunicate:LAN:NFS:TLIMit 300
SYSTem:COMMunicate:LAN:RDEVice<x>:ADDRess ! " (null)
SYSTem:COMMunicate:LAN:RDEVice<x>:FSYStem? " (null)
SYSTem:COMMunicate:LAN:RDEVice<x>:NAME ! "NET<x>"
SYSTem:COMMunicate:LAN:RDEVice<x>:PROTocoll NFS
SYSTem:COMMunicate:LAN:RDEVice<x>[:STATe] ! 0
SYSTem:COMMunicate:LAN[:SELF] : ADDRess ! " (null)
SYSTem:COMMunicate:LAN[:SELF] : SMASk 1 " (null)
SYSTem:KDIRection FORWard
SYSTem:KEYBoard[:TYPE] ASCii
SYSTem:KLOCK 0

Trigger commands

TRIGger[:SEQuence] : IMPedance 1.0E+03
TRIGger[:SEQuence] :LEVel 1.4
TRIGger[:SEQuence] :POLarity POSitive
TRIGger[:SEQuence] :SLOPe POSitive
TRIGger[:SEQuence] : SOURce EXTernal
TRIGger[:SEQuence] : TIMer 1.00E-1

1 These commands are not affected by the *RST command.
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Glossary

ASCII
Acronym for the American Standard Code for Information Interchange.
Controllers transmit commands to the instrument using ASCII character
encoding.

Address
A 7-bit code that identifies an instrument on the communication bus. The
instrument must have a unique address for the controller to recognize and
transmit commands.

BNF (Backus-Naur Form)
A standard notation system for command syntax diagrams. The syntax
diagramsin this manual use BNF notation.

Controller
A computer or other device that sends commands to and accepts responses
from the digitizing oscilloscope.

EQOI
A mnemonic referring to the control line “End or Identify” on the GPIB
interface bus. One of the two possible end-of-message terminators.

EOM
A generic acronym referring to the end-of-message terminator. The

end-of-message terminator can be either an EOI or the ASCII code for line
feed (LF).

GPIB
Acronym for General Purpose Interface Bus, the common name for the
communications interface system defined in IEEE Std 488.

|IEEE
Acronym for the Institute for Electrical and Electronic Engineers.

QuickC
A computer language (distributed by Microsoft) that is based on C.

SCPI
Acronym for Standard Commands for Programmable Instruments.
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Data transfer 2-129 Gotolocal B-3
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Device Clear B-3 Configurations 1-6
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*TST? 2-124 interface specification B—1
DIAGnostic:DATA? 2-56 Setting parameters 1—6
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DIAGnostic:SELect 2-58 Groups, command 2-17
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DIAGnostic[:IMMediate] 2-57
DIAGnostic:SELect 2—58 H
Diagram, syntax 2-—15 Hardcopy command group 2-22
Disks included with this manual 1-—3 Hardcopy commands
Display command group 2-21 HCOPy:DESTination 2—62
Display commands HCOPy:DEVice:COLor 2-63
ABSTouch 2-32 HCOPy:DEVice:LANGuage 2-63
DISPlay:BRIGhtness  2-59 HCOPy:SDUMp[:IMMediate] 2-65
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DISPlay:HILight:COLor 2-60 HCOPy:DESTination 2-62
DISPlay:BRIGhtness 2-59 HCOPy:DEVice;COLor 2—63
DISPlay:ENABIle 2-59 HCOPy:DEVice:LANGuage 2-63
DISP]ay:HILightZCOLOf 2—60 HCOPy;SDUMp[;IMMediate] 2—65
E HCOPy[:IMMediate] 2—64
Enable registers 3-8 I
equation file 2-136 *IDN? 2—65
Error code 3-15 IEEE 488.2 common commands 2—9
Error codes IEEE Std 488.2—1987 1—4
AWG400/500/600 unique 3-23 Instrument setup 1-4, 1-8
commands 3-16 Interface message B-—3
device specific 3-20
execution 3—18 L
hardware 3-20, 3-23 LLO B-3
query 3-21 Local lock out B-3
Error message 3—15
*ESE  2—61 M
*ESR  2-62

Mass memory command group 2-—23
Mass memory commands
MMEMory:CATalog? 2-66

Ethernet
Network test 1—10

Setting parameters 1-9 MMEMory:CDIRectory 2—-67
Example programs 1-3 MMEMory:CLOSe 2-67
F MMEMory:COPY 2-68

e . MMEMory:DATA 2-69
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PPC B-3
PPD B-3
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