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10 Preparing for Automation

Your unit was designed to meet the requirements of automation and to
facilitate its integration with your test environment.

EXFO supplies commands that follow the guidelines determined by the
SCPI consortium for many instruments. EXFO also supplies COM properties
and events allowing you to build your own application. The instruments
can be controlled either locally or remotely via the following technologies:

EXFO
application

EXFO Platform

Custom applications
(running on board)
using SCPI or REST

or both

TCPR/IP

Web server
|| HTML Il

REST API

Remote client

Web browser

HTTP (HTML)

HTTP (JSON/REST) S
Custom application
(computer or tablet)

IVI driver

Ethernet Custom application
SCPI (computer)
i Visual Studio, Python, LabVIEW,

GPIB clipse, Delphi, ___

The choice of a technology depends on your particular needs.

Communication Characteristics
ActiveX (COM) |» Allows you to develop an application that will run locally on your
unit within Windows.
» Best approach when speed is your top priority (no physical
connection that slows down the process).
» Supported by most development software.
» Lower cost.
ActiveX (DCOM) |» Allows the sharing of network resources.
(Ethernet, » Allows you to develop computer-based applications to directly
TCP/IP) communicate with your unit.
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Communication

Characteristics

GPIB

The optional USB/GPIB adapter must be connected to the unit.

The unit can be used as a device in a GPIB chain (it meets the
IEEE 488.2 standard).

A single GPIB address allows you to control up to 100 logical
instruments.

Most commonly used interface to simultaneously control many
instruments.

RS-232

For LTB-8: Null-modem cable or USB to RS-232 adapter required
to establish connection between the computer and your unit. For
LTB-2/LTB-12: USB to RS-232 adapter (purchased from EXFO)
required to establish connection between the computer and
your unit.

For increased speed and performance, run the application
locally on your unit through ActiveX instead of using RS-232.

Telnet and
Socket (Ethernet,
TCP/IP)

Your unit can be directly connected to a Local Area Network
(LAN) or Wide Area Network (WAN) via its 10/100/1000 Base-T
interface.

Allows the sharing of network resources.

Allows you to develop computer-based applications very easily
to directly communicate with your unit.

Telnet allows you to send SCPI commands using a Telnet
terminal window.

Socket allows you to send the same SCPI commands as you
would in Telnet, but without any formatting (raw
communication). The socket communication is similar to a
communication by GPIB or RS-232.

For more information on programming aspects, see the section on using
your product in an automated test environment.
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Preparing Hardware for GPIB Control

If you intend to use GPIB to remotely control your instruments, you must
first connect the optional USB/GPIB adapter sold by EXFO.

To ensure the optimum efficiency of your system, EXFO recommends that
you follow these restrictions:

For the IEEE 488.1 protocol:
» Maximum of 15 devices physically connected to each GPIB bus.

» Maximum separation of 4 m between two devices and an average
separation of 2 m over the entire range (bus).

» Maximum total cable length used in the system is 20 m.

» At least two-thirds of the connected devices must be turned on.
For the HS488 protocol:

» Maximum of 15 devices physically connected to each GPIB bus.

» Maximum total cable length used in the system is 15 m
(that is, 1 m per device physically connected to the GPIB bus).

» All connected devices must be turned on.

» For each meter of cable used in the system, there must be a device
connected to it or an equivalent device load.
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Preparing Hardware for GPIB Control

The unit’s configuration complies with the IEEE 488.1 (also known as
IEC60625.1) and the IEEE 488.2 (also known as IEC60625.2) standards to
the extent shown in the following table.

Mnemonic Function
SHE1? Complete source handshake extended capability
AHE1P Complete acceptor handshake extended capability
T6 Basic talker with serial poll; unaddressed to talk if
addressed to listen
L4 Basic listener; unaddressed to listen if addressed to
talk
SR1 Complete service request capability
RL2 No local lockout capability
PPO No parallel poll capability
DCI1 Complete Device Clear capability
DTO No Device Trigger capability
Co No controller capability
E2 Three-state driver capability

a. SHE1 corresponds to the extended capability of SH1, defined in the IEEE 488.1 standard.
This extended capability is made possible by the device capability to use the HS488
high-speed protocol.

b. AHE1 corresponds to the extended capability of AH1, defined in the IEEE 488.1
standard. This extended capability is made possible by the device capability to use the
HS488 high-speed protocol.
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Linking Units with the GPIB Port

Your unit is not equipped with a GPIB port, but you can connect a USB to
GPIB adapter (sold by EXFO) to one of the USB ports of your unit if you
wish to send and receive data via GPIB.

Linking Units with an Ethernet Port

Your unit is equipped with Ethernet ports (10/100/1000) to send and receive
data. Refer to the Windows documentation for information about Ethernet

port settings and possibilities.
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LTB-12
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Linking Units with the Serial Port

Your LTB-8 unit is equipped with a serial (RS-232) port to send and receive

data. Even though your LTB-2/LTB-12 unit is not equipped with a serial

(RS-232) port, you can connect a USB to RS-232 adapter (sold by EXFO) to
your one of the USB ports of your unit if you wish to send and receive data
via RS-232. Refer to the Microsoft Windows documentation for information
about serial port settings and possibilities.
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182

Getting Optimum Performance from Your Unit

Several factors influence the data transfer rate of your unit. The information
presented hereafter will help you get the best transfer rate possible.

» Protocol (GPIB control only): You can use the IEEE 488.1 (standard) or

the HS488 (high-speed) protocol. Both protocols can co-exist in the
same system; communication between devices can then be achieved
using the IEEE 488.1 protocol.

HS488 is a non-interlocked handshake protocol that allows data
transmission between devices at higher rates (six to seven times faster
for small systems) than those possible with the IEEE 488.1 protocol.
Higher transfer rates are particularly interesting in systems containing
devices that return long data blocks. However, the transfer rate is
affected by the physical limitations of the cables used in the system.

For information on cabling, see Preparing Hardware for GPIB Control on
page 177.

» Bus timing (GPIB control only): Required if you intend to work with

IEEE 488.1, for it affects the handshake rate of this protocol. It indicates
the minimum amount of time a GPIB controller waits, once data is
placed on the bus, before setting the data valid bus line (DAV) to true.

The possible bus timings are:

Mode Bus timing delay
Normal 1100 ns
High speed 500 ns
Very high speed 350 ns

If your setup supports it, select the very-high-speed timing to get the
best performance.
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Note:

Note:
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Preparing for Automation
Getting Optimum Performance from Your Unit

» Output unit (GPIB, RS-232, ActiveX and TCP/IP): Your unit can return
results in

» linear units (for example, watts)
» log units (for example, dBm)

Since internal units are linear, you will get optimal performance by
using linear units for output (no need for an internal conversion to log).

You must make the choice of output unit for each instrument offering such
a feature. Refer to the user guide of each optical instrument for a list of
available commands and queries.

» Output format (GPIB, RS-232, ActiveX and TCP/IP): Your unit provides
the following output formats for measurement results:

» ASCii
» PACKed

Generally, the PACKed format allows to pass three to four times more
information than the ASCii format for the same transfer rate. Often, the
PACKed format is also more efficient since it reduces your unit’s CPU

work load (no need for an internal conversion to ASCII format).

The PACKed format will only be applied to <DEFINITE LENGTH ARBITRARY
BLOCK RESPONSE DATA> and <INDEFINITE LENGTH ARBITRARY BLOCK
RESPONSE DATA>.

The choice of data format cannot be made directly via the ToolBox X
software.

For more information on how to set the output format and data types, see
:FORMat[:DATAJ(IEEE 488.2 and specific commands appendix), Read and
ReadBinary (COM properties and events appendix), and the data types
appendix.
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Enabling or Disabling Compatibility With
Legacy IQS Programs

Note:

Note:

Note:

184

To better suit your testing needs, you can make your unit compatible with
automation programs that were developed on IQS legacy platforms.

When you enable this feature, the Legacy Compatibility application
automatically sets the following parameters to the appropriate values:

Parameter Value
LINS offset value 10
Remote control Activated on all modules
Automation Allowed on all modules
Communication type TCP/IP

The LINS value that you would use to reach a specific module corresponds
to the LINS offset value (10, in compatibility mode)+ the slot number into
which the module is inserted. For example, if the module that you want to
use is in the first slot (slot 0, in this case), you would use 10 (10+ 0). For the
module in the second slot, you would use 11 (10 +1), and so on.

If you disable the feature, the LINS offset value will be reverted to 0. The
other parameters listed above will rermain as they are.

When you enable the feature, the identification of the FTBx modules in the
system will change to “IQS” if these modules support it. If you disable the

feature, the identification of the modules will be reverted to “FTBx”.

By default, the compatibility feature is not enabled on your unit.
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To enable or disable compatibility with legacy 1QS programs:
1. From ToolBox X, click the System Settings button, then click Legacy
Compatibility.

2. Select the Enable legacy compatibility mode check box to enable the
feature. Clear the check box if you want to disable the feature.

a5l Legacy Compatibility - O X

This application provides compatibility for automation programs developed on legacy 135 platforms. |
automatically enables the TCP/IP communication in Instrument Cortrol. |t also modifies the offset and
LINS values according to the legacy standard.

(I:‘ Enable legacy compatibility mode)

Apply Changes and Restart

3. C(lick the Apply Changes and Restart button to confirm the operation.

Your unit will restart to complete the configuration.
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Changing Communication Settings

Communication settings cannot be modified without turning on your unit
and starting ToolBox X.

To change communication settings:

1. Click the System Settings button, then click Instrument Control

Configuration.
w ToolBox X
AMT Configuration Automatic Logon Instrument Control Multilink Configuratio

Configuration Application

= = )

Multiink Host Server Remote Control
Manager Options Activation Configuration Remote Session

2. C(lick Change settings, and then, when the application prompts you to
authorize the changes to your unit, click Yes.

% Change settings Cancel

186 LTB Series




Preparing for Automation

Changing Communication Settings

If you want to send SCPI commands to your modules, select the Allow
automation on instruments check box. Clear the check box if you
prefer to block automation on your unit.

Note: Ifyou allow automnation, all modules in your unit will be initialized upon

LTB Series

startup so you are ready to send remote commands.

IMPORTANT

Before being able to control instruments with SCPI commands, you
must also allow remote access to these instruments. For more
information, see Configuring Your Instruments on page 215.

LA Instrument Control Configuration Utility - X

Allow automation on instruments

Communication port: COM3 ~
O Activex

[y o 118900

If you cleared the check box because you prefer to block automation,
you can go directly to step 6.
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Changing Communication Settings

4. Under Communication Type, select GPIB, ActiveX, RS-232, or TCP/IP.

For more information on the choice of a particular type, see the table

on page 175.
L4 Instrument Control Configuration Utility - X
Allow automation on instruments
Communication type Settings
O cpB Communication port: COM3 ~
O Activex
Baud rate: 115200 ~
® RS-232
Data bits: 8
O TCP/IP
Stop bits: 1
Parity: None
Flow control: None
EOS character: CR-LF (0x0A-0x0D) ~

Note: The GPIB option is only visible if the USB to GPIB adapter is connected to
one of the USB ports of your unit.

Note: If the selected communication type does not match the protocol that will

actually be used, an error message is displayed when attempting to control
the instruments.
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5. According to the communication type you have selected, if necessary,
customize the corresponding parameters.

» For GPIB
Default value is GPIBO.
Settings
GPIB board: GPIBO ~
The selected address must not already be —— primary address: 12 v
used by.the GPIB bus controller or any S—— 00 ns -
other device connected to the GPIB bus.
. End sequence on write: Last Write EOL ~
Default value is 12.
High Speed 488: Active
Bus timing (in nanoseconds Select the check box to

enable the high-speed mode.

For information on bus timing or on high-speed mode, see the
section pertaining to obtaining an optimum performance from
your unit.

» For RS-232

Serial port—used to connect the RS-232 cable.

Settings
Determines the speed at which data Communication port: CoM3 v
is sent between theunitanda— g, 4 ate: 115200 =
computer, in bits per second (b/s). Data bits: 5
Stop bits: 1
Parity: None
End-of-string (EOS) character—used Flow control: None
to indicate the end of a data string — Fos character: CR-LF (0xDA-0x0D) v

(when sending or receiving data).
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» For TCP/IP (configuration set automatically for you)

Settings

SCPL-Telnet (Port 5024)
Port 5024—used to connect over
SCPI-Socket (Port 5025)

Telnet.
Port 5025—used for socket (raw) Session timeout (min): 100
connections; compatible with
IVI drivers.
To automatically close the TCP/IP Allowed period of inactivity, in
session after the specified period minutes.
of inactivity.

Note: When you select TCP/IP, you can send SCPI commands on both ports
(Telnet and Socket) simultaneously.

Note: Each session manages its timeout independently of the other sessions. Its
stopwatch (measuring the time elapsed since the last command) is reset
every time a new command is executed.

The session timeout value that you define will be taken into account in
future sessions. This means that changing the timeout value while a
session is already underway has no impact on that session.

For information on communicating with TCP/IP over Telnet, see
the section pertaining to communication through TCP/IP over
Telnet.

6. Click Apply to confirm your changes.
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To revert to default GPIB settings:
1. Click the Default Settings button.

@ GPIB

GPIB board: GPIBO v
O ActiveX )

Primary address: 12 v
O R5-232

Bus timing: 500 ns 2
O Tep/P ¢

End sequence on write: Last Write EOL v

High Speed 488: Active

( Default Settings )

2. Click Apply to confirm your changes.

To revert to default RS-232 settings:
1. Click the Default Settings button.

Communication type Settings

Communication port: COM3 ~
O ActiveX

Baud rate: 115200 ~
® RS-232

Data bits: 8
O TCP/TP

Stop bits: 1

Parity: None

Flow control: None

EOS character: CR-LF (0x0A-0x0D) ~

( Default Settings )

2. Click Apply to confirm your changes.
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Configuring DCOM Access to Your Unit

DCOM technology allows to control devices and optical instruments via
Ethernet. The EXFO IcSCPIAccess Class component provided with your
unit acts as a communication link between a client application and EXFO’s
Instrument Control. For more information, refer to the Manufacturing
Automation SDK available in EXFO Apps, at
http://www.exfo.com/en/exfo-apps/softwares/exfo-manufacturing-automat
ion-sdk.

DCOM ensures communication between the client application and
Instrument Control via your local network. Since each network has its own
configuration, you need to be familiar with network security, users, groups,
domain management, etc. Basic programming skills are also required to
work with DCOM. For more information, you can refer to the Microsoft
MSDN Help feature, which provides exhaustive technical documentation
on all DCOM issues.

The example presented in the following pages illustrates how to make the
EXFO IcSCPIAccess Class component available to all users of a local
network. The example provided below is for guidance only; it may not
work properly with all networks and interfaces may slightly differ
depending on the operating system used.

To enable DCOM access to your unit, you must:
» set the general security parameters
» customize the specific security parameters

» register callback events.
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Setting the General Security Parameters

To enable DCOM access to your unit, you must first set the general security
parameters.

Note: To modify the security parameters, you need administrator access rights.

To set the general security parameters:

1.

i A W N

LTB Series

From the main window, click the System Settings button.
Click Control Panel.
Click System and Security > Administrative Tools.

Double-click Component Services.

In the Component Services dialog box, go to Console Root >
Component Services > Computers.

%. File Action View Window Help _ =[x

& . 1 [— =
e 2EXEEE BE OIE=
(L Console Root Mame Actions
I COM+ Applications My Computer a
—ees | DCOM Confi :
> {8 My Computer | Runin Pro:gesses Vore Actiens
» (@ Event Viewer (Loca) = g

e s | Distributed Transaction Coordi...

Right-click My Computer, and then select Properties.
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7.

8. Under Access Permissions, click Edit Limits.

194

| General I Options | Default Properti

Default Protocols COM Securty MSDTC

Access Pemmissions

You may edit who is allowed default access to applications. You may
also set limits on applications that determine their own permissions.

4 Caution: Modifying access permissions can affect the ability
L‘k of applications to start, connect, function and./or run
securely.

| Edit Defautt...

Launch and Activation Permissions
You may edit who is allowed by default to launch applications or

activate objects. You may also set limits on applications that
determine their own pemmissions.

4. Caution: Modifying launch and activation permissions can
affect the ability of applications to start, connect, function
and/or run securely.

| Edtlmis.. | | Edi Defaut..

Leam more about setting these properties.

OK || Cancsl | Apply

In the My Computer Properties dialog box, click the COM Security
tab.
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In the Access Permission dialog box, ensure that the Distributed COM

Users group appears in the Group or user names list.

Security Limits

GI’OLID or user names:

veryone

LL APPLICATION PACKAGES
.| 82 Performance Log Users (WIN-26C1UL1QFOSF\Performance...

&, ANONYMOUS LOGON

% Distributed COM Users (WIN-26CUL1QFOSF\Distributed C... | |

10. Click OK.

Add... | | Remave |
Pemissions for Everyone Allow Deny
Local Access O
Remote Access O
oKk || Cancel

11. In the My Computer Properties dialog box, click the COM Security

tab.
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12. Under Launch and Activation Permissions, click Edit Limits.

| General I Options | Default P

Default Protocols COM Securty MSDTC

Access Pemmissions

You may edit who is allowed default access to applications. You may
also set limits on applications that determine their own permissions.

4 Caution: Modifying access permissions can affect the ability
Lié of applications to start, connect, function and./or run
securely.

| Edtlmis.. | | Edi Defaut..

Launch and Activation Permissions
You may edit who is allowed by default to launch applications or

activate objects. You may also set limits on applications that
determine their own pemmissions.

Caution: Modifying launch and activation permissions can
affect the ability of applications to start, connect, function
and/or run securely.

Edit Default...
Leam more about setting these properties.
OK || Cancsl | Apply
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13. In the Launch and Activation Permission dialog box, ensure that the

Distributed COM Users group appears in the Group or user names
list.

Launch and Activation Permission &

Security Limits

Group or user names

82 Everyone

[EALL APPLICATION PACKAGES

82 Administrators (FTB2-759816\Administrators)

2 Performance Log Users (FTB2-759816\Performance Log Users
[T0itibued COM Users (FTG2 TSSBTODstibued CoM Users) |

Add Remove
Permissions for Distributed COM
sers Allow Deny
Local Launch O
Remote Launch O
Local Activation O
Remote Activation O

You can now allow users to access general DCOM services on your unit.
You can either:

» Add a user to the Distributed COM Users group (refer to Microsoft
help).

OR

» Add a user explicitly and define both, access and launch permissions
(see procedure below).

Note: Ifyou add a user explicitly, ensure to give remote access rights to the new
user.
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To add a user explicitly:

1. Inthe My Computer Properties dialog box, click the COM Security

tab.

2. Under Access Permission, click Edit Limits.

3. Inthe Access Permission dialog box, click Add.

Security Limits

198

Group or user names:
ﬁLL APPLICATION PACKAGES

&?, Performance Log Users (WIN-26CUL1QFOSF\Peformance. ..
52, Distributed COM Users (WIN-26CUL1GFOSF\Distributed C...
52, ANONYMOUS LOGON

N\
| Add... ”| Remave |

Pemissions for Everyone Allow Deny
Local Access O
Remote Access O

oKk || Cancel
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4. Inthe Select Users or Groups dialog box, under Enter the object
names to select, type the name of the user to whom you want to give
access rights.

Select this object type:
|U5ers. Groups, or Built4in security principals | | Object Types... |

From this location:
WIN-26CUL1QFOSF || Locations... |

Enter the object names to select (zamples): \

Operator;Netwark Corfiguration Operators| ) Check Names

ok [ com |

5. Click OK.
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6. Confirm the newly added user has remote access permission as
follows:

6a. Inthe Access Permission dialog box, select the name of the new
user.

Security Limits

Group or user names:
JE Everyone -
ﬁLL APPLICATION PACKAGES

- A Network Configuration Operators (WIN-26CUL1QFOSF\WNe
& Operator (WIN-26CULT1GFOSFOperator)
82, Performance Log Users (WIN-26CUL1QFOSF\Performance ¥

£ >
Add... Remave
Pemissions for Netwark
Configuration Operators Allow Deny
Local Access [v] O
( Remote Access ) O
Corce

6b. Under Permissions for (new user), ensure Allow is selected for
Remote Access.

6¢c. Click OK.

7. Inthe My Computer Properties dialog box, click the COM Security
tab.

8. Under Launch and Activation Permissions, click Edit Limits.
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9. Inthe Launch and Activation Permission dialog box, click Add.

Security Limits

Group or user names:

82, Everyone

ﬁLL APPLICATION PACKAGES

%Administmtors (WIN-26CUL1QFOSF\Administrators)

% Performance Log Users (WIN-26CUL1QFOSF\Peformance. ..
52, Distributed COM Users (WIN-26CUL1GFOSF\Distributed C...

N\
| Add... | Remave |
Pemissions for Everyone Deny
Local Launch O
Remote Launch O
Local Activation O
Remote Activation O
[ ok || canca |

10. In the Select Users or Groups dialog box, under Enter the object
names to select, type the name of the user to whom you want to give
start and activation access rights.

Select this object type:
|U5ers. Groups, or Built4in security principals | | Object Types... |

From this location:
WIN-26CUL1QFOSF || Locations... |

Enter the object names to select (zamples): \

Operator;Netwark Corfiguration Operators| J Check Names

ok [ com |

11. Click OK.

LTB Series 201



Preparing for Automation
Configuring DCOM Access to Your Unit

202

Activation permissions as follows:

12. Confirm the newly added user has Remote Launch and Remote

12a.In the Launch and Activation Permission dialog box, select the

name of the new user.

Security Limits

Group or user names:
& Operator (WIN-26CUL1QFOSFOperator) ~
% Performance Log Users (WIN-26CUL1QFOSF Performance
52, Distributed COM Users (WIN-26CUL1GFOSF\Distributed C
% Metwork Configuration Operators (WIN-26CUL1QFOSF\Ne

v

<

>

Add... Remave
Pemissions for Operator Allow Deny
Local Launch O
(( Remate Launch O
Local Activation O
(Hemote Activation O
Corce

12b.Under Permissions for (new user), ensure Allow is selected for

both Remote Launch and Remote Activation.

12c. Click OK.
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Customizing the Specific Security Parameters

Once you have defined the general security parameters, you can define the
specific security parameters.

IMPORTANT

Customizing access rights sets both remote AND local permissions.
As a result, you will have to specify every user who must have local
access to the system (see Setting the General Security Parameters
on page 193).

If you do not specify local access rights, no user will be able to

access EXFO KernosHost and, therefore, no user will be able to start
ToolBox X.

To customize the specific security parameters:

1. From the Component Services window, select: Console Root >
Component Services > Computers > My Computer > DCOM Config
to show the contents of the DCOM Config folder.

@ x
. File Action View Window Help _=
e #[E XE | 3=
(3 Console Roat ~ [Actions
4[] Computers %SystemR... %SystemR.. %systemro.. %systemro.. Ysystemro... systemro.
(%I My Computer system32\ .. System32\ .. system32\i.. system32\l. System32\ .. System32\ .. More Actions 4
. [7] COM+ Applicatio
Coconcorts) | @ & & F &F &
> [7] Running Processe | oisyctemR..  32-bit  Accessibili..  AccStore acppage.dil  Activator
> [ Distributed Transi| | System32\ ...  Preview... Class
» @ Event Viewer (Local) ) ) )
5 v o @ & & & & B
Addto AP Client Applnstan.. Application AppReadin... appwiz. cpl
Windows .. HxHelpPan.. Clnstance.. Activatio..  Service
Authentica... Authentica... Authentica.. AuthHost  AxlnstSv  Background
Ul CredUl ... Ul CredUl... UlTermina.. Intelligent...

2. From DCOM Config, right-click EXFO KernosHost, and select
Properties.
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3. Click the General tab.

4. Inthe Authentication Level list, select Default.

General | Location | Security | Endpoints | Identity |

General properties of this DCOM application

Application Name: EXFO KemosHost

Application |D: {F203553C-C13F-4005-8C2B-B35C9A573F 10}
Application Type: Local Service

Authentication Level | Default vD
Service Name: EXFO KemosHost

Leam more about setting these properties.

OK || Cancel | fpply
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In the EXFO KernosHost Properties dialog box, click the Security tab.

6. Under Launch and Activation Permissions, select Customize, and
then click Edit to edit the list of allowed users.

| General I Location | Security | Endpoirts I Ident'rty|

Launch and Activation Permissions

() Use Default

Access Pemmissions
() Use Default

(®) Customize

Configuration Permissions
() Use Default

(®) Customize

Leam more about setting these properties.
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7. In the Launch and Activation Permission dialog box, click Add.

Security

GI’OLID or user names:

T ASYSTEM
%Mministmtors (WIN-26CUL1QFOSF Administrators)
2, INTERACTIVE

Pemissions for SYSTEM

Local Launch
Remate Launch
Local Activation
Remote Activation

8. Inthe Select Users or Groups dialog box, under Enter the object
names to select, type the name of the user to whom you want to give
start and activation permissions for remote access.

Select this object type:
|U5ers. Groups, or Built4in security principals | | Object Types... |

From this location:
WIN-26CUL1QFOSF || Locations... |

Enter the object names to select (zamples): \

Operator;Netwark Corfiguration Operators| J Check Names

ok [ com |

9. Click OK.
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10. In the Launch and Activation Permission dialog box, select a user.

11. To allow this user to start and activate the unit remotely, select Allow
for all four permission choices.

Security

Group or user names:

52, 5YSTEM

%Administmtors (WIN-26CUL1QFOSF\Administrators)

2 INTERACTIVE

Eﬁ MNetwork Configuration Operators (WIN-26CUL1QFOSF\Net ...
perator - perator]

Add...
Pemissions for Netwark
Configuration Operators
Local Launch
Remate Launch
Local Activation
Remote Activation

12. Repeat steps 10 and 11 for each newly added user.
13. Click OK.
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14. In the EXFO KernosHost Properties dialog box, click the Security tab.

15. Under Access Permissions, select Customize, and click Edit to edit
the list of allowed users.

General | Location | Security | Endpoints | Identity

Launch and Activation Permissions

() Use Default

(®) Customize Edit...

Access Pemmissions

() Use Default

16. In the Access Permission dialog box, click Add.

17. In the Select Users or Groups dialog box, under Enter the object
names to select, type the name of the user to whom you want to give
access permissions for remote access.

Select this object type:
Users, Groups, or Builtin security principals Object Types...

From this location:
WIN-26CUL1QFOSF Locations...

Enter the object names to select (zamples): \
Operator;Netwark Corfiguration Operators| ) Check Names

18. Click OK.

19. In the Access Permission dialog box, select a user.
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20. To allow this user to access the unit remotely, select Allow for both

permission choices.

Security

g Metwork Configuration Operators (WIN-26CUL1QFOSFWNet. ..

perator -2 ULTQAROSFOperator)

82, SELF
52, 5YSTEM
%Administmtors (WIN-26CUL1QFOSF\Administrators)

Pemissions for Netwark
Corfiquration Operators

Add... Remave

Dery

Local Access
Remote Access

\o

Note: You can also deny connection permission for specific users.

LTB Series

21. Repeat steps 19 and 20 for each newly added user.

22. Click OK to close the Access Permission dialog box.

23. Click OK to close the EXFO KernosHost Properties dialog box.

24. Restart your unit.

The EXFO IcSCPIAccess Class component, located on your unit, can
now be accessed with DCOM.
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Note:

Enabling DCOM on Client Computer

To run DCOMCNFG.EXE, you need Administrator access rights.

If you want to subscribe to EXFO IcSCPIAccess Class component events,
you need to set security parameters on the client computer.

To enable DCOM on the client computer:

1. Start Windows, on the taskbar, click Start (Start button (E) under

Windows 8.1 and Windows 10) and select Run.

In the Open box, type “DCOMCNFG.EXE” and click OK.

In the Component Services dialog box, select: Console Root >
Component Services > Computers to show available computers.

@

%. File Action View Window Help

e nE XE | BE LR

NEIE

x

(21 Console Root
4 (% Component Services

+ = Computer]

> 1 My Computer

i
My
Computer

Actions

Computers
More Actions

-

»
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4. Right-click My Computer, and then select Properties.
5. Inthe My Computer Properties dialog box, click the Default

Properties tab.
6. Select Enable Distributed COM on this computer.

Default Protocols COM Security MSDTC
General Options Default Properties

Enable Distibuted COM on this computer)

[] Enable COM Intemet Services on this computer

Default Distributed COM Communication Properties
The Authentication Level specifies security at the packet level.

Default Authentication Level:
Connect W

The impersonation level specifies whether applications can determine
who is calling them, and whether the application can do operations
using the client's identity.

Default Impersonation Level:
Identify v

Security for reference tracking can be provided if authentication is used
and that the default impersonation level is not anornymous.

Provide additional security for reference tracking

Leam more about setting these properties.

o

7. Under Default Distributed COM Communication Properties, in the
Default Authentication Level list, select Connect.

8. In the Default Impersonation Level list, select Identify.

9. Click Apply.
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10. Click the COM Security tab and, under Access Permissions, clicktap
Edit Limits.

Options Default Properties
Default Protocols COM Securty MSDTC

General

Access Pemmissions
You may edit who is allowed default access to applications. You may
also set limits on applications that determine their own permissions.

Caution: Modifying access permissions can affect the ability

i lé of applications to start, connect, function and./or run
securely.

Edrt De{aun =

11. In the Access Permission dialog box, ensure that, for ANONYMOUS
LOGON, local and remote accesses are allowed.

If ANONYMOUS LOGON is not listed under Group or user names, click
Add to add it.

Security Limits

Group or user names:
% Everyone

ﬁLL APPLICATION PACKAGES

% Performance Log Users (WIN-26CUL1QFOSF\Peformance. ..

IN-26CULTQFOSF\Distributed C...
82, ANONYMOUS LOGON

Add... Remave
Pemissions for ANONYMOUS
LOGON Alow Derty
Local Access O
Remote Access O

For more information on enabling events with DCOM, refer to
Appld Key in MSDN Documentation.
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Disabling DCOM Access to Your Unit

Note: To change the DCOM access to your unit, you need Administrator access
rights.

If you no longer want client computers to access your unit using DCOM,
you can disable this access.

To disable DCOM access to your unit:

1. From the main window, click the System Settings button.

N

Click Control Panel.

W

Click System and Security > Administrative Tools.

bl

Double-click Component Services.

g

From the Component Services window, select: Console Root >
Component Services > Computers > My Computer > DCOM Config
to show the contents of the DCOM Config folder.

%. File Action View Window Help

= aE XE | BE DIk

(3 Console Root P p p p p ~ [Actions
2 . Component Senices F & & & & & .
N DCOM Confi =
4 [ Computers %SystemR... %SystemR.. Hsystemro.. Jsystemro.. Hsystemro.. Ssystemro.. 9
(8 My Computer system32\ .. System32\ ... system32\i... system32\ I.. System32\ ... System32\.. More Actions 4
» (7] COM+ Applicatio p p p p
» [ DCOM Config 3 & & & & &
» [l Running Processel| oc5yctemR...  32-bit  Accessibili..  AccStore  acppage.dll  Activator
» [ Distributed Transi | System32\... Preview... Class
> [ Event Viewer (Local) . ) ) ) )
b 4 Services (Local) % ﬁ' ﬁv ﬁ' % %
Add to AP Client  Applnstan... Application AppReadin... appwiz. cpl
Windows ... HxHelpPan... Clastance.. Activatio..  Service
Authentica... Authentica.. Authentica.. AuthHost  AdnstSv  Background
Ul CredUl... Ul CredUl... UlTermina.. Intelligent...
BDEULaun.. BdeUlSrv  Bitmap BulkFile  CElevateW.. CFmlifsEng.
Class Image  Operatio.. host

6. From DCOM Config, right-click EXFO KernosHost, and select
Properties.
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7. In the EXFO KernosHost Properties dialog box, click the Security tab.

8. Under Launch and Activation Permissions and Access Permissions,
select Use Default.

This ensures the EXFO IcSCPIAccess Class component uses the default
lists instead of the customized lists.

General | Location | Security | Endpoints | Identity

Launch and Activation Permissions

() Customize Edit

Access Pemmissions

(®) Use Default

() Customize Edit
Configuration Permissions

() Use Default

(®) Customize Edit...

Leam more about setting these properties.

9. Click OK.
10. Restart your unit.

The EXFO IcSCPIAccess Class component, located on your unit,
cannot be accessed with DCOM.
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Configuring Your Instruments

You can control the instruments in various ways such as writing your own
scripts to send SCPI commands, or using dedicated applications provided
by EXFO (when available).

IMPORTANT

Before being able to control instruments with SCPI commands, or
control them remotely using a dedicated application such as EXFO

Remote ToolBox, you must first allow remote access to these
instruments.

Regardless of how you intend to control your instruments, you can
configure the following parameters for each of them:

>
>

Enable or disable remote access.

Enable or disable the use as a standalone instrument. Setting an
instrument as standalone allows to keep the instrument active even if
all users close their dedicated applications.

Enter a description to help you identify the instrument.

Modify the logical instrument number (LINS) that the system assigns by
default to each instrument for identification and access purposes.

If you are working with several units housing modules, you may also
find useful to select a distinct offset value for each of these units. The
offset value will be used when assigning the LINS, allowing you to
identify a specific instrument more easily. For example, if the basic
LINS is 1 and you have selected an offset of 10, you will be able to
access the instrument at logical position 11 (offset + LINS).

Each LINS is associated with a specific instrument as long as this
instrument remains in use in the system. When the instrument is
removed, the LINS can then be assigned to another instrument.
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Each user who wants to control the instrument from a computer using a
dedicated application must install this application (for more information on
the installation, refer to the application documentation).

» The instrument can be controlled both remotely and locally at the
same time.

» You will have to configure remote control again in the following cases:
» you inserted the module in another slot

» you applied changes to applications while the module was not
inserted in its slot.

Note: Some instruments do not support rermote control.

To activate or deactivate remote control:

1. From the main window, tapclick the System Settings button.

2. Click Remote Control Configuration.

w ToolBox X
- - Instrument Control Multiink Configuration
AMT Configuration Automatic Logon Configuration Application

= 3 S L3

Multiink Host Server
Manager

Remote Control
Configuration

Options Activation Remote Session

3. If necessary, click Change Settings, and then, when the application
prompts you to authorize the changes to your unit, select Yes.

L Remote Control Configuration - 0

Instrument Name Description slot LINS  Status Remote Control Standalone ‘ 18 Chanae Settinas

‘ FTB-72236-8 OTDR_1 0 1 Enabled
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4. From the Remote Control Configuration window you will see all the

instruments present in the system. Select the instrument for which you
want to have a remote access.

Instrument Name Desaription Slot LINS Status Remote Control Standalone

FTB-752386 (2)
, FTB-72238-8 OTDR_1 1 1 Enabled [[] Remote Control
] [ standal
Description
Em—?smﬁ 2 2 e ‘
LINS
a

5. Set the parameters:

» Select Remote control to be able to access the instrument
remotely (via TCP/IP over Telnet or other).

» Select Standalone to leave the instrument active even if all users
close their dedicated applications.

Note: When a standalone instrument is no longer used, you can simply release it.
See the corresponding procedure below to know how to proceed.

6. If desired, under Description, type a description that will help you
identify the instrument.
Instrument Name Description Slot LINS Status Remote Control Standalone FTB-75238-8 (2)
‘Em-nm-a OTDR_1 1 1 Enabled [ remote Cantrol

[] Standalone
Description
n FTB-75238-8 2 2 S ‘

OTDR_2

Note: You can enter up to 10 characters. The description can correspond to the
test interface ID or to any other short text of your choice.
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<

7. If necessary, under LINS, modify the logical instrument number that

you will use to access the instrument remotely.

Remote Control Configuration

- oEE

Note:

Note:

218

Instrument Name

(L-‘Frarnzsaﬁ
(L‘Frarrszmﬁ

Desaription

OTDR_1

Slot

1

2

LINS

1

2

Status Remote Control Standalone

Enabled

FTB-752386 (2)

[] rRemote Control
[] standalane
Description
OTDR_2

=—)

General
LINS offset value
0 ~

If the LINS column is empty, it means that the corresponding instrument
cannot be controlled using SCPI commandes.

8. C(lick Apply to confirm your changes or OK to apply your changes and

close the window.

This information will be updated the next time you start the instrument
application and will appear in the title bar if the instrument application
allows it. Refer to the corresponding instrument documentation for more

detalils.
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To define a LINS offset value:
1. From the main window, click the System Settings button.

2. C(lick Remote Control Configuration.

& 8 &

= Wit TE

Instrument Control Multilink Configuration
Configuration Application

2 [=] =

Remote Control
Configuration

AMT Configuration Automatic Logon

Multiink Host Server

Manager Options Activation

Remote Session

3. If necessary, click Change Settings, and then, when the application
prompts you to authorize the changes to your unit, select Yes.

Instrument Name Desaription Slot LINS Status Remote Control Standalone L |@'Ehanga Settings
To MSTUMent = Selected.
HFI'E—TZZ'BE OTDR_1 0 1 Enabled
Remote Control
-
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4. From the LINS offset value list, select a value that will be used when
assigning the LINS that will help you identify the instruments more

easily if you are working with several units housing modules.

If you prefer to access the instruments using the LINS as is, leave the

offset value to 0.

2

Remote Control Configuration

- oI

Instrument Name

(L‘Fra-rzaaﬁ
éﬂ'ﬂ-?ﬁﬁﬁ-ﬁ

Description

OTDR_1

Slot

1

2

LINS

1

2

Status

Remote Control Standalone

Enabled

FTB-752368 (2)

[] remote Control
[] standalone
Description
OTDR_2

LINS offset value
0

Apply

Note:

Note:

The LINS offset value that you select applies only to the unit on which you
configure the parameters.

The LINS offset value that you select will be used when assigning the LINS

of the next instruments that you will insert in the unit. The LINS of the
instruments that were already in the system when you selected the LINS
offset value will not be updated.
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To release the remotely-controlled instrument:
Click Release.

Instrument Name Description Slot LINS  Status Remote Control Standalone FTB-752388 (2)
6&7&-72235-5 OTDR_1 1 1 Enabled [[] Remote Contral
[] standalone

Desaription
FTB-75238-B 2 2

Release

General
LINS offset value
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11 Using Your Unit and Modules
in an Automated Test
Environment

EXFO supplies commands that follow the guidelines determined by the
SCPI consortium for all available instruments. EXFO also supplies COM
properties and events allowing you to build your own application.

The present chapter gives you information to help you use the provided
commands, as well as COM properties and events to remotely control your
instruments.

If you need information on how to prepare your unit for remote control, see
the corresponding section in this documentation.
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Standard Status Data Structure

Each device that is physically connected to the remote bus has four status
registers with a structure complying with the IEEE 488.2 standard. These
registers allow the controller to monitor events and get useful information
on the status of the devices it controls.

>
>
>
>

Standard Event Status Register (ESR)
Standard Event Status Enable Register (ESE)
Status Byte Register (STB)

Service Request Enable Register (SRE)

ESR and ESE

The standard event status register and status enable register information is
presented in the following table.

Bits Mnemonics Bit Value
7 Power On (PON) 128
6 User Request (URQ) 64
5 Command Error (CME) 32
4 Execution Error (EXE) 16
3 Device-Dependent Error (DDE) 8
2 Query Error (QYE) 4
1 Not Used (N.U.) 0
0 Operation Complete (OPC) 1

224
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The following table presents a summary of the possible operations on ESR

and ESE registers.
Register Read Write Clear
ESR Use *ESR?. Impossible |[» Use *CLS.

to write.

» Read the register.

ESE Use *ESE?. |Use *ESE. |Use *ESE with a value equal to 0.

STB and SRE

The status byte register and service request enable register information is

presented in the following table.

Bits Mnemonics Bit Value
7 Not Used (N.U.) 0
6 Master Summary Status (MSS)/ Service 64
Request (RQS)
5 Event Summary Bit (ESB) 32
4 Message Available (MAV) 16
3 Not Used (N.U.) 0
2 Error Available (EAV) 4
1 Not Used (N.U.) 0
0 Not Used (N.U.) 0

LTB Series
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The following table presents a summary of the possible operations on STB
and SRE registers.

Register Read Write Clear
STB » Use *STB?. Impossible to write; |Use *CLS before
» Use serial poll (GPIB the register content is |sending a query (to
bus sequence that only modified when |clear the Event registers
allows retrieval of the |the Eventregisters or jand Queues and by the
value without Queues are modified. [same token clear the
interrupting the current STB register).
process).

SRE Use *SRE?. Use *SRE with a value |» Use *SRE with a
equal to 0 to disable value equal to 0.
the register or with a > At startup, the
value equal to I to register is set to 0.
enable it.

226

The diagram displayed on the next page is a useful aid in understanding
the general commands and how a service request (SRQ) is generated.

Using a service request, a device notifies the controller that an event
requiring special attention occurred. The controller will then find which
device generated a SRQ (its RQS bit is set) and the causes of it.
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i
=]
o
il
(=]
3
m
z
E
o
g
«

| Standard Event Status
Register (ESR)

0
[5]
~g

ura|cue|E
6

Standard Event
7|86 |s5|4]3]|2]|1]|0 |Status Enable

posl unglowe [exe | pos love | nu | opc |Register (ESE)

Message Output Queue not Empty

Ermor { Event Ouput Queue not Emply i

- - - read by serial poll

Service Request Status Byte
Generation Register
- (STB)
«--- read by *STB?
R { 7 5|4|3|2]|1]0] Service Reguest Enable
M. E38| MAV] KU EAV]) NU] NU Regiater ESREI
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SCPI Command Structure

The information presented in this section provides an overview of SCPI
programming. If you need detailed information, refer to:

» The International Institute of Electrical and Electronics Engineers. [EEE
Standard 488.2-1992, IEEE Standard Codes, Formats, Protocols and
Common Commands For Use with ANSI/IEEE Std. 488.1-1987. New
York, 1992.

» Standard Commands for Programmable Instruments (SCPI). Volume
1: Syntax and Style. Vers. 1999.0 May, U.S.A, 1999.

The provided commands follow the guidelines determined by the Standard
Commands for Programmable Instruments (SCPI) consortium. A program
message consists of one or more commands (and/or queries) with their
appropriate parameters.

For example, a program message could contain a command used to
activate or deactivate a source. The corresponding command syntax

would be:
Mandatory Optional keyword
keywords (in square brackets)

SOUR:POW/[:STAT] <wsp> <Boolean Program Data>

Keyword Required Parameter
separators space

When sending a message containing the previous command, you would
actually type: SOUR:POW ON.
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The following table shows elements that are commonly used in the
commands or queries syntax.

Item

Meaning

[]

Enclose optional keywords or parameters.
Do not include square brackets in your program message.

[1..n]

Indicates that the instrument provides multiple capabilities and that you
have to specify which one you want to use. If you omit the value, the
command will take effect on the first capability.

Multiple capabilities can be found at any branch of the command tree
(root, intermediate node or terminal node).

Example: If the command is :SENSe/!..n/:CORRection:COLLect:ZERO
and you want it to take effect on the second SENSe (sensor) capability
of the instrument, you may send this:

:SENSe2:CORRection:COLLect:ZERO.

Do not include square brackets in your program message; simply enter
the number.

<wsp>

Indicates that a space is required (“wsp” stands for “white space”).
Corresponds to ASCII character codes (0 to 9 and 11 to 32, in decimal).
Do not include “<wsp>" in your program message; simply type a space.

<digit>

Element used in the construction of various numeric data types. Can
take any value between 0 and 9 inclusively (corresponds to ASCII
character codes 48 to 57, in decimal).

LTB Series
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Item Meaning

<mnemonic> |Element used in the construction of certain data types and program
messages.

<Upper/lower
case alpha>

<Upper/lower
case alpha>

<digit>

In the diagram above,

» “<Upper/lower case alpha>" corresponds to ASCII character codes
(65 to 90 and 97 to 122, in decimal).

» “ " corresponds to an underscore character (code 95, in decimal).

<> Text appearing between angled brackets specifies the command
parameter to be sent or the response you will receive from an
instrument.

Do not include angled brackets in your prograrm message.

Indicates that one, and only one, value must be selected from the
available choices.

Example: If the list is 0| 1, you can only select 0 or 1.

Do not include the pipe character in your program message.

{} Indicate that the enclosed parameters can appear 0 to n times when the
command is used.
Do not include braces in your program message.

Mandatory to separate keywords. Can be omitted at the beginning of a
program message. For example, you can use either :SYST:ERR or
SYST:ERR.
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Consulting Data Types

Item

Meaning

» Mandatory to separate the different commands of a program

» Also used to separate responses when multiple queries were sent in

message when more than one command is sent at a time. In this
case, it is called <PROGRAM MESSAGE UNIT SEPARATOR>.

a single program message. In this case, it is called <RESPONSE
MESSAGE UNIT SEPARATOR>.

» Mandatory to separate parameters in a command or a query. In this

» Also used to separate the various responses from a query. In this

case, it is called <PROGRAM DATA SEPARATOR>.

case, it is called <RESPONSE DATA SEPARATOR>.

There are also several conventions regarding command syntax:

>
>

>

Spelling errors will cancel the command or query.

Commands and queries are not case-sensitive. You can type your
program messages using either lower-case or upper-case letters.

The command or query can be written using only the three- or
four-letter shortcuts, only full words, or a combination of both.

The example below shows the long and the short forms of a same
query.

:SYSTem:ERRor? Long form

-SYST:ERR? Short form (small words

) o ) ’ represented by the capital letters
:syst.err! of the long form)

Consulting Data Types

LTB Series

If you need information about data types used in EXFO’s documentation,
see the appendix on data types.
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Writing Remote Control Code

Your unit offers many commands permitting complete remote control of all
the supported components. These commands adhere to the SCPI
standard.

You can find all the commands and queries supported by your unit in the
IEEE 488.2 and Specific Commands appendix. For information on
commands specific to particular instruments, refer to each instrument’s
user guide.

When you write code, you must follow these rules on message reception
and transmission:

>

>

The controller must have sent a complete message to the instrument
(including the message terminator) before retrieving a response.

The controller must retrieve all the responses from previous queries
(including the response terminator) before sending a new message to
an instrument.

The controller must not try to retrieve a response from an instrument if
the corresponding query has not been previously sent to the
instrument.

You must pay special attention to queries that return an indefinite ASCII
response. To avoid any confusion, the IEEE 488.2 standard requires that
this data type be immediately followed by a response termination
character. For this reason, when working with compound queries, you
must ensure that a query sending an indefinite ASCII response is the
last query of the series.

Be careful when sending program messages containing multiple
queries that return large amounts of data. Since the controller can only
retrieve data when the instrument has finished processing the queries,
it could result in problems ranging from a saturation of the output
queue to the complete blocking of the whole system.
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Error Message Format

Error Message Format

System and device-specific errors are managed by your unit. The generic
format for error messages is illustrated in the following figure.

<Error <Error <Device
—> —— L P dependent
number> description> . .
information>

As shown in the above figure, the message contains three parts:

» error number
» error description
» device-dependent information

Error messages ending in a negative number are SCPI-based errors.

For a complete list of possible errors, see the appendix on SCPI-based
errors.
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Monitoring Remote Commands

ToolBox X allows you to monitor remote commands sent to your units, if
desired.

To monitor remote commands:
1. From the main window, click the Test Tools button.

2. Select SCPI-Telnet Monitor.

w ToolBox X

L | -

= Al ITA
CFP Health Check 1C Monitor SCPI-Telnet Monitor Wireshark
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When you send SCPI commands over TCP/IP through Telnet or Socket
from the EXFO Instrument Control, you are automatically connected to the
monitoring system.

g e - - o X e
Connection tabs —{ || acamessons vev |

Date/Time

| Client TP and Port | Action | Result

List of connections —|

Once connected, your current connection information will appear in the
All Connections View tab, and the commands will appear as a list in the
lower part of the window.

The Disconnect button becomes available for you to click when you are
ready to disconnect.

Connection information is also displayed in a separate tab, identified by its
IP address, from where you can monitor the commands and other actions
sent through TCP/IP over Telnet, as well as the results.
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With the History parameter, you determine how many commands you
want to keep in the list. You can increase or decrease the number by using
the arrow buttons on each side of the list.

To clear the history, click Clear.

To view the list in any word processor, click Copy to copy it to the
clipboard, and then paste it in your document. You can use any program, as
the list is copied in text format.

To save the list as a file, click Save.
To exit the monitoring utility, click Exit.

For more information, refer to the user documentation about
communication through TCP/IP over Telnet.
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5. ft “Choose an option” CE#iLT) T, Hifi “Troubleshoot” (i#f&iZ
W .

Choose an option

Continue

a Exit and continue to Windows 8.1

Troubleshoot
Refresh or reset your PC, or use
advanced tools

Turn off your PC

© Troubleshoot

Refresh your PC

If your PC isn't running well, you can
refresh it without losing your files

Reset your PC
If you want to remove all of your files,
you can reset your PC completely

Platform Imaging
Utility

Restore or update your platform
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8.

S 2=
BATIRES
7£ “Platform Servicing and Imaging Utility” (& AR 55 AR5 S T
H) m5, i “Create a WIM file” (B WIM U , S5 Hik
“Next” (F—3).
Platform Servicing and Imaging Utility
Welcome to Platform Servicing and Imaging Utility
Select the desired action to restore your unit or create an image file,
Click "Mext™ to continue,
() Restore unit from a WIM file
This action will apply a "Windows Imaging” (WIM) file to your unit. You have to
use an image file located on a USB device. Everything on the unit will be replaced
with the content of that WIM file.
(®) Create a WIM file
This action will enable you to create a "Windows Image’ (WIM) file based on the
current unit state.
() Reset this unit to factory settings
This action will apply a recovery ‘Windows Imaging’ (WIM) file to reset this unit to
factory settings. Everything on the unit will be erased.
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9. i “Browse” (W) .

Platform Servicing and Imaging Utility

The Platform Servicing and Imaging Utility creates a WIM image. You will have to save it to an
external USE key.

Save the WIM file to:

< Back Cancel

10. 33 U £, Wy AT H .
11 IEFTHR SRR
12, ASCIEAA TR, SR il “Save”  (fR7F) .

Save the whole disk to an image file
Browse and select an image file,
Click "Start” to begin.
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13. .5 “Start” (FFE8) »

Platform Servicing and Imaging Utility

The Platform Servicing and Imaging Utility creates a WIM image. You will have to save it to an
external USE key.

Save the WIM file to:
D:'\Backup.wim Browse. ..

R QUEWUR SO T G R 8] B A G B R AT AR
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14. BARse e, RIEFEF R i “OK” (e -
15. Wit U 4.

Save the whole disk to an image file
Browse and select an image file,
Click "Start” to begin.

<Back | Start ' Cancel
—
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16. #.ifi “Cancel” (HUH) R[ESZH T HR) “Welcome” (i) %M.

17. Hif; “Restart” (EF) .

Platform Servicing and Imaging Utility
Welcome to Platform Servicing and Imaging Utility -
Select the desired action to restore your unit or create an image file, - )
Click "Mext™ to continue, . .

() Restore unit from a WIM file
This action will apply a "Windows Imaging” (WIM) file to your unit. You have to

use an image file located on a USB device. Everything on the unit will be replaced
with the content of that WIM file.

(®) Create a WIM file
This action will enable you to create a "Windows Image’ (WIM) file based on the
current unit state.

(C) Reset this unit to factory settings

This action will apply a recovery ‘Windows Imaging’ (WIM) file to reset this unit to
factory settings. Everything on the unit will be erased.
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7. f£ “Choose an option” Ci&#£i&5) F, Hii “Troubleshoot” (k{2
W .

Choose an option

Continue

a Exit and continue to Windows 8.1

Troubleshoot
Refresh or reset your PC, or use
advanced tools

Turn off your PC

© Troubleshoot

Refresh your PC
If your PC isn‘t running well, you can
refresh it without losing your files

Reset your PC

If you wa

Platform Imaging
Utility

Restore or update your platiorm

9. AT 1T WIM SCHEI U BEEA BB o
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10. 7£ “Platform Servicing and Imaging Utility” (7~ & k45 % 52 T
H) 15, %# “Restore unit from a WIM file” (M WIM ST E ¥
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#

), RJEHE “Next” (F—H) .

Platform Servicing and Imaging Utility

Welcome to Platform Servicing and Imaging Utility
Select the desired action to restore your unit or create an image file,

Click "Mext™ to continue,

(®) Restore unit from a WIM file

This action will apply a "Windows Imaging” (WIM) file to your unit. You have to
use an image file located on a USB device. Everything on the unit will be replaced
with the content of that WIM file.

() Create a WIM file

This action will enable you to create a "Windows Image’ (WIM) file based on the
current unit state.

() Reset this unit to factory settings

This action will apply a recovery ‘Windows Imaging’ (WIM) file to reset this unit to
factory settings. Everything on the unit will be erased.
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11. B4 “Browse” (H%) .

Platform Servicing and Imaging Utility

Restore the disk from an image
Browse and select an image file,
Click "Mext™ to continue,

The Platform Servicing and Imaging Utility applies a WIM image to your unit. You will have to
choose an image from a USB key.

®

Load the WIM file from:

< Back Cancel

12, 3R 3 U 2, XGHEEFFTIFH %
13, JEFEFT R I WIM 3.

o PEHE PR
BRAMERIEHIZ

IR
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14. 55 “Next” (F—) .,

Load the WIM file from:

D:\Recovery WinREwinre, wim Browse. ..

Platform Servicing and Imaging Utility
Restore the disk from an image
Browse and select an image file,
Click "Mext™ to continue,

The Platform Servicing and Imaging Utility applies a WIM image to your unit. You will have to
choose an image from a USB key.

< Back l' Cancel
 —

15. [ EEER,

#ro

SR iy “Start”  OFg6) i L E ISR R i

16. BAF5ERUR, RIEFREFIRREOT U f, 85 “OK” (HiED -

BHzEE.
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7. fE “Choose an option” Ci&£#i£5) F, #ii “Troubleshoot” (k{2
W .

Choose an option

Continue

a Exit and continue to Windows 8.1

Troubleshoot
Refresh or reset your PC, or use
advanced tools

Turn off your PC

© Troubleshoot

Refresh your PC

If your PC isn‘t running well, you can
refresh it without losing your files

Reset your PC
If you want to remove all of your files,
you can reset your PC completely

Platform Imaging
Utility

Restore or update your platiorm
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9. 7 “Platform Servicing and Imaging Utility” (- i 45 Al f% 52 T

H) S, % “Reset this unit to factory settings” ¥4 E &
N EED , RERT “Next” CF—2) .

Platform Servicing and Imaging Utility

Welcome to Platform Servicing and Imaging Utility
Select the desired action to restore your unit or create an image file,
Click "Mext™ to continue,

() Restore unit from a WIM file
This action will apply a "Windows Imaging” (WIM) file to your unit. You have to
use an image file located on a USB device. Everything on the unit will be replaced
with the content of that WIM file.

() Create a WIM file

This action will enable you to create a "Windows Image’ (WIM) file based on the
current unit state.

(®) Reset this unit to factory settings

This action will apply a recovery ‘Windows Imaging’ (WIM) file to reset this unit to
factory settings. Everything on the unit will be erased.

< Back Restart

10. FEELEE, RERS “Start” FUR) % & MU SRR 3
Fro

1. Bl a, RIEFREFIRRd “OK” (HiE) -
BWEESE.
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276 LTB &7



LTB &7

o PEHE PR
BREWE B IEHZITRE

Windows 8.1 £AiE ({XFEE L LTB-8 iZ&)
PR WG WETE 24 T RMIA %I A HA0 B .

Bk

5 B3

T

vy

\/

B E BTG IRAS -
VR SE RS, DRAFAEBRINAS SRR (SR
B E8E) TF BBe SCERs T A

AR R SR B4 i 2 1 RS R, I G EET
3.

BRGNS R, E2 M Microsoft XY,

HE

YYYVY|Y

W KGR BV IR IR

MRS RE, FTA BdE SO E K

U SE R 4% 5 22 s T P AR T, IR R E %
%,
BRGNS R, E2 M Microsoft XY,

YYYVY|Y

B KIS 26 E WIM TR RS
VAR SR, a8 SR =K.

AR B WIM S5 22288 17 s E R, U 5
Eib R

EERT

> RIFRERAE: WREESRE, RFEERADAGR BRI
M. BE, REEEMEXHRTHHEEXHHESR. MFTRET
Hl, EAREFREMXLEIE M

> EEMRERE: ABRRTEHRARE LMBIEXHER, EEIRE
REREFNERIEH. BN, FAEXHEESR.

WEZHI, &R

277



A FEHE P
BKREWE B IEHZITRE

E —
BEERT
WIM LRI AR/ DNEUR & & E X aiE R rrEEE.

AR HIER, EERXHRGH NTFS BRTHZ=EIZ DA 16 GB /Y
U ﬁo

FEHRFLEE WIM 3T
1. MAR&FEFERA M WS, BB idr.

2. iy W E > HSCENBE .

278 LTB &7



3. By ¢ EOFATIKE 7.

BN E

BE Windows

Eelinin ey

Lo

OneDrive

[

BHEHIES

MR

S

4. $$ “ V)EE ”O
© EFHIRE

Windows E5i
SrtHnsicE

wE

LTB &%

o PEHE PR
BRAWME ZIEFIBITRE

TMERE

RS EB RS RAYSL
AIRFRIBRTTEIERIET  (FRILIEAZERR. S5, IR ASHHEE
EBHTIRE,

s

MERPTEREFERTZa Windows

MNREEK R eRfase S BT | ALAEEATA A RS,
FHE

EHRER

BT R ERRAE( U 25 DVD)Ea) , EXUFAsRiREHSS | B Windows /82
EEMARGBMEIER Windows, XISEHEHEEE,

SERNERS

279



AR HERR
F B R 2 IEH B ATRE

5. 15 EGUSE T, il < rHIE .

© EFfORE WS FB RSN RaYSZ 14
AR RRRTCEERIEST | (FINERERE, B, TSR AR
Windows i BRTRE.
) Eir
SpEER
e MMBREFE NBEFERTZEE Windows
PSR TR AEE | LSRR,
i
[SSi=]

BT iEHRER0 U 8% DVD)Ea , BRraIesEErHeE , B20 Windows iS5
A MRSEEAIR Windows,  BUSEHSHEEE,

6. 1f “Choose an option” CGERET) T, Hidi “Troubleshoot” (#f#Ei2
W .

Choose an option

Continue

a Exit and continue to Windows 8.1

Troubleshoot

Refresh or reset your PC, or use
advanced tocls

Turn off your PC
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7. il “Platform Imaging Utility” CT-&BUZSLH TR BoRHMN T .

© Troubleshoot

Refresh your PC Advanced options
If your PC isn't running well, you can
refresh it without losing your files

Reset your PC
If you want to remove all of your files,
you can reset your PC completely

Platform Imaging
Utility

Restore or update your platform

8. U RIELT| R4
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9. 7 “Platform Servicing and Imaging Utility” (- i 45 Al f% 52 T
H) a5, &4 “Create a WIM file” (B WIM 0 , SR )5 ik
“Next” (F—),

Platform Servicing and Imaging Utility

Welcome to Platform Servicing and Imaging Utility
Select the desired action to restore your unit or create an image file,
Click "Mext™ to continue,

() Restore unit from a WIM file

This action will apply a "Windows Imaging” (WIM) file to your unit. You have to
use an image file located on a USB device. Everything on the unit will be replaced
with the content of that WIM file.

This action will enable you to create a "Windows Image’ (WIM) file based on the
current unit state.

ack Restart

fe]
&
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10. H.4 “Browse” (H%) .

Platform Servicing and Imaging Utility

The Platform Servicing and Imaging Utility creates a WIM image. You will have to save it to an
external USE key.

Save the WIM file to:

< Back Cancel

11,33 U B, Wl R TT H %
12, JEFFTHR SR
13, AR RR, SR il “Save”  (fR7F) .

Save the whole disk to an image file
Browse and select an image file,
Click "Start” to begin.
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14. 5.5 “Start” (FFE8) »

Platform Servicing and Imaging Utility

The Platform Servicing and Imaging Utility creates a WIM image. You will have to save it to an
external USE key.

Save the WIM file to:
D:'\Backup.wim Browse. ..

R QUEWUR SO T G R 8] B A G B R AT AR
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15. BfEsepia, RIEFEF R o “OK” (e -
16. Wit U #.

Save the whole disk to an image file
Browse and select an image file,
Click "Start” to begin.

< Back " Cancel
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17. #.if “Cancel” (HUH) R[ESZH T HR) “Welcome” (i) %M.
18. Hif; “Restart” (FEF) .

Platform Servicing and Imaging Utility

Select the desired action to restore your unit or create an image file,

Welcome to Platform Servicing and Imaging Utility Q
" o : |
Click "Mext™ to continue,

() Restore unit from a WIM file

This action will apply a "Windows Imaging” (WIM) file to your unit. You have to
use an image file located on a USB device. Everything on the unit will be replaced
with the content of that WIM file.

This action will enable you to create a "Windows Image’ (WIM) file based on the
current unit state.

BAE, BIEER) WIM SO a] ik 2 54418
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HENREEAEAR Windows, SIS,

8b. 7t “Choose an option” CGEFET) T, Hidi “Troubleshoot”
(M2 o

Choose an option

Continue

a Exit and continue to Windows 8.1

Troubleshoot

Refresh or reset your PC, or use
advanced tools

Turn off your PC
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8c. Hiii “Platform Imaging Utility” CF&EBUESLH TH) BIRAHMI
TR

© Troubleshoot

Refresh your PC Advanced options

If your PC isn‘t running well, you can
refresh it without losing your files

Reset your PC

If you want to all of your files,
you can reset your PC completely

Platform Imaging
Utility

Restore or update your platiorm

8d. R 1 AR WIM U U i A 2% F.
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7£ “Platform Servicing and Imaging Utility” (& R 55 AT 4% 52
T.H) A%, %&£ “Restore unit from a WIM file” (M WIM 14
WEWE) , SRR T “Next” (F—35) .

Platform Servicing and Imaging Utility

Welcome to Platform Servicing and Imaging Utility
Select the desired action to restore your unit or create an image file,

Click "Mext™ to continue,

(®) Restore unit from a WIM file

This action will apply a "Windows Imaging” (WIM) file to your unit. You have to
use an image file located on a USB device. Everything on the unit will be replaced
with the content of that WIM file.

(") Create a WIM file

This action will enable you to create a "Windows Image’ (WIM) file based on the
current unit state.
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8f. it “Browse” (W) .

Platform Servicing and Imaging Utility

The Platform Servicing and Imaging Utility applies a WIM image to your unit. You will have to
choose an image from a USB key.

< Back Cancel

Restore the disk from an image
Browse and select an image file,
Click "Mext™ to continue,

Load the WIM file from:

8g. #kF U, XGHHAAFFITIFH .
8h. &I A WIM .

o PEHE PR
BRAMERIEHIZ

IR
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8i.

8k.

M “Next” (F—25) .

Platform Servicing and Imaging Utility

Restore the disk from an image
Browse and select an image file,

Click "Mext™ to continue,

The Platform Servicing and Imaging Utility applies a WIM image to your unit. You will have to
choose an image from a USB key.

Load the WIM file from:

D:\Recovery WinREwinre, wim Browse. ..

< Back " Cancel

Gl E R, NSl “Start” (GFiR) AL E UG SRS

[SRPONRE]

B

BAEE e, RIS FIOREOT U £, )5 i “OK” (e -

BHzEE.
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BIOS 1.14.17.0
System Controller 1.3.16158.2
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Windows (C:\)
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A Data Types

The following section provides an overview of the most common data
types that may appear in EXFO’s documentation on commands and
queries. The information is supplied for guidance only.

For more detailed information, please refer to IEEE 488.2 and SCPI
standards.

Data types are divided into two groups: <PROGRAM DATA> for the types
that are used when you want to send messages to a device and
<RESPONSE DATA> for the types that are used when a device sends
responses to the controller.

The data types are presented in graphics often referred to as “railroad
diagrams”. The following example illustrates how to interpret such
diagrams.

The splitting arrow indicates a
choice of items

<Upper/lower
case alpha>

<Upper/lower .
Entry — — s alpha> —Exit
<digit>
In boxes: syntactic  The reverse arrow indicates that In circles: literal
items (use the the item specified in the box can  jtems (to be
elements to which  be repeated several times typed as such)

they refer)
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Data Types
Applicable Data Types for Input—IEEE 488.2

Applicable Data Types for Input—IEEE 488.2
» <PROGRAM MESSAGE TERMINATOR>

SEaiore

» “NL” corresponds to ASCII character code 10, in decimal (0A in
binary)

In the diagram above,

» “END "™ ” corresponds to the last data byte of the message sent with
EOI = True and ATN = False
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Applicable Data Types for Input—IEEE 488.2

» <CHARACTER PROGRAM DATA>

This data type will be used to send short mnemonics when a
<DECIMAL NUMERIC PROGRAM DATA> cannot be used.

Examples: TRIANGLEWAVE, NCONTINUOUS
» <DECIMAL NUMERIC PROGRAM DATA> (or <NRf>)

This data type includes <NR1>, <NR2> and <NR3> data types. It will
be used for decimal fractions with or without an exponent. Instruments
will adapt the values they receive to fit their degree of precision. For
example, if an instrument has a precision of two digits after the
decimal point and the incoming value is 12.048, this value will be
rounded off to 12.05.

<exponent>  —#()—

—m <mantissa>

<digit> <digit>

<digit> <digit>

<digit>

Examples: +2.0 e5, —.56E+4, 6.5e-10
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» <NON-DECIMAL NUMERIC PROGRAM DATA>

This data type will be used for integer representation in hexadecimal
(base 16), octal (base 8) or binary (base 2). The numeric
representations will begin with “#H” for hexadecimal, “#Q” for octal
and “#B” for binary.

200494

<digit>

Examples: #Hf3bc015d, #h01a4, #hfe
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Applicable Data Types for Input—IEEE 488.2

(@0

Ceasats,

Examples: #Q1234567, #q1275, #q07

Examples: #B10010111, #b10110, #b1100
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Applicable Data Types for Input—IEEE 488.2

» <STRING PROGRAM DATA>

This data type will be used for strings containing 7-bit ASCII characters
that have to be enclosed in either single- or double-quotes delimiters.

If a string needs to contain a character that is exactly the same as the
delimiter, make sure to double the character to avoid syntax errors.

. ]
<inserted >

<non single
quote char>

. n
‘ <inserted >

<non single
quote char>

Examples: "SCPI Commands", 'SCPI Commands’, "SCPI 'Commands’",
’SCPI "Commands", "SCPI ""Commands""", ’SCPI ”Commands’”’
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Applicable Data Types for Input—IEEE 488.2

» <ARBITRARY BLOCK PROGRAM DATA>

This data type is used to send blocks of arbitrary 8-bit information
when you need to work with large amounts of data.

The actual length of the data that you send has the following structure:
» The first byte contains the # character.

» The byte that immediately follows contains the number of
subsequent bytes that you have to check to obtain the total length.

Note: If you use a zero as the first digit (#0), it has to be followed by a
<PROGRAM MESSAGE TERMINATOR > so that the device will detect the
end of the <ARBITRARY BLOCK PROGRAM DATA>. This will also force
immediate termination of the message.

For example, if you send the following data (here, values are expressed
in decimal instead of binary for easier readability):

#21376892..

The byte that immediately follows the # contains 2, which means that
you would have to read the two following bytes to know the length (in
bytes) of the retrieved data. The bytes indicate 1 and 3. The length will
then be 13 bytes. The actual response will begin at byte number 5, in

this case.
<non-zero - <8-bit data
digit> <digit> byte> j
<8-bit data <PROGRAM MESSAGE
byte> TERMINATOR>
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» <SUFFIX PROGRAM DATA>

This data type is used when units and multipliers have to be sent.

T <wsp> : <+
)

<suffix mult. %(LV <suffix unit> —»@—» <digit>
<suffix unit> —»{—»@—»})—9 <digit>

Examples: nm, kHz, km/s2, uW

N

A relative unit (dB) can be referenced to an absolute level, as shown on the
following diagram.

<suffix mult.> <suffix unit>—»

Examples: db, dbom, dBW
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Applicable Data Types for Input—IEEE 488.2

Name Value Mnemonic
Exa 1E18 EX
Peta 1E15 PE
Tera 1E12 T
Giga 1E9 G
Mega 1E6 MA
Kilo 1E3 K
Milli 1E-3 M
Micro 1E-6 U
Nano 1E-9 N
Pico 1E-12 P
Femto 1E-15 F
Atto 1E-18 A

The following table illustrates the possible forms for <suffix mult.>:
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Data Types

Applicable Data Types for Input—IEEE 488.2

314

The table below gives the possible forms for <suffix unit>:

Reference Unit Suffix Unit
Degrees DEG
Radians RAD
Amperes A
Volts \
Hertz HZ
Meters M
Watts A%
DBs ref to ImW DBM
Decibels DB
Degrees Celsius CEL
Degrees Fahrenheit |[FAR
Kelvins K
Seconds S
Hours HR
Minutes MIN
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Applicable Data Types for Output —IEEE 488.2

Applicable Data Types for Output —IEEE 488.2
» <RESPONSE MESSAGE TERMINATOR>

In the diagram above,

» “NL” corresponds to ASCII character code 10, in decimal (0A in
binary)

» “END "™ ” corresponds to the last data byte of the message sent with
EOI = True and ATN = False

» <CHARACTER RESPONSE DATA>

This data type will be used by a device to return short mnemonics
when a <DECIMAL NUMERIC PROGRAM DATA> cannot be used. The
returned information is sent in the long form and in upper case.

Examples: TRIANGLEWAVE, NCONTINUOUS
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Applicable Data Types for Output —IEEE 488.2

» <NRI1 NUMERIC RESPONSE DATA> (or <NR1>)

This data type will be used by a device to return positive or negative
integers.

<digit> 4j>_>

Examples: 4, -23, 90
» <NR2 NUMERIC RESPONSE DATA> (or <NR2>)

This data type will be used by a device to return positive or negative
real numbers (fixed-point numbers).

- W

Examples: 23.45, 1.22, -4.55
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» <NR3 NUMERIC RESPONSE DATA> (or <NR3>)

This data type will be used by a device to return positive or negative
exponential numbers (floating-point numbers).

<digit> <digit>

<digit> 41)—>

Examples: 4.3E-3, -8.9456E8, 123E-5
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» Special Numeric Values Received on Output

In some cases, an instrument may send values indicating that an
unusual event has occurred. The following tables present the possible
values.

Value is ASCII 4 bytes PACKED 4 bytes

Under range 2143289345.000000 7FC00001

Over range 2143289346.000000 7FC00002

Invalid 2143289347.000000 7FC00003
Inactive 2143289348.000000 7FC00004
Value is ASCII 8 bytes PACKED 8 bytes

Under range 9221120237577961472 | 7TFF8000020000000

Over range 9221120238114832384 | 7FF8000040000000

Invalid 9221120238651703296 | 7FF8000060000000

Inactive 9221120239188574208 | 7FF8000080000000
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» <HEXADECIMAL NUMERIC RESPONSE DATA >

This data type will be used by a device to return integer representations
in hexadecimal (base 16).

>
>

(D3

766

[
N

<digit>

Examples: #HA3C5, #H0123C, #HO010F
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Applicable Data Types for Output —IEEE 488.2

» <OCTAL NUMERIC RESPONSE DATA>

This data type will be used by a device to return integer representations

in octal (base 8).

/

\

,{‘

P9009775

Examples: #Q753214, #Q0124, #Q0725
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» <BINARY NUMERIC RESPONSE DATA>

This data type will be used by a device to return integer representations
in binary (base 2).

Examples: #B11011110101, #B110100, #B0100
» <STRING RESPONSE DATA>

This data type will be used by a device to return strings containing 7-bit
ASCII characters and especially when text has to be displayed since
even the non-printable characters are also returned.

n
‘ <inserted >
0 O j

<non-single
quote char>

mnm

Examples: "SCPI Commands", "SCPI ""Commands
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» <DEFINITE LENGTH ARBITRARY BLOCK RESPONSE DATA >

This data type is used by a device to return blocks of 8-bit binary
information with a fixed and predetermined length.

<non-zero
digit> j

The actual length of the retrieved data has the following structure:

<8-bit data
byte>

<digit>

» The first byte contains the # character.

» The byte that immediately follows contains the number of
subsequent bytes that you have to check to know the total length.

For example, if you receive this response (here, values are expressed
in decimal instead of binary for easier readability):

#21376892..

The byte that immediately follows the # contains 2, which means that
you have to read the two following bytes to know the length (in bytes)
of the retrieved data. The bytes indicate 1 and 3. The length will then
be 13 bytes. The actual response will begin at byte number 5, in this
case.

Examples: #14<DAB><DAB><DAB> <DAB>,
#3004<DAB><DAB><DAB><DAB>

where “<DAB>" stands for data byte
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» <INDEFINITE LENGTH ARBITRARY BLOCK RESPONSE DATA>

This data type is used by a device to return blocks of 8-bit binary
information when the block length was not predefined or when data
has to be computed later.

<RESPONSE MESSAGE
TERMINATOR>

<8-bit data
byte>

Note: If you receive a zero as the first digit (#0), it is necessarily followed by a
<RESPONSE PROGRAM MESSAGE TERMINATOR> so that you will detect
the end of the <INDEFINITE LENGTH ARBITRARY BLOCK RESPONSE

DATA>.

Example: #0<DAB><DAB> <DAB> <DAB> <terminator> where
“<DAB>" stands for data byte.
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» <SUFFIX RESPONSE DATA>

This data type is used by a device to return units and multipliers.

<suffix mult. %{Q& <suffix unit> @ <digit>
<suffix unit> W <digit> —?

Examples: DBW, W, KHZ
» <ARBITRARY ASCII RESPONSE DATA>

This data type is used by a device to return information when it is
impossible to use any other data type.

Example: To the *IDN? query, the device will return this response in an
arbitrary ASCII bytes format:
EXFO Inc.,,125-2A55,1.0.1.97

<RESPONSE MESSAGE
TERMINATOR>

<ASCII data
by te>
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Applicable Data Types for Input—SCPI

SCPI data types include the IEEE 488.2 data types (see Applicable Data
Types for Input—IEEE 488.2 on page 306) with certain additional
restrictions.

» <numeric_value>: abbreviated form of the decimal numeric element.
It differs from the <DECIMAL NUMERIC PROGRAM DATA> “<NRf>"
described in IEEE 488.2.

Several forms of <CHARACTER PROGRAM DATA> are defined as
special forms of numbers. These are: MINimum, MAXimum, DEFault,
UP, DOWN, Not A Number (NAN), INFinity and Negative INFinity
(NINF). The following special forms are likely to be used by EXFO’s
instruments in certain commands or queries:

» DEFault: This special <numeric_value> parameter forces the
instrument to select a value, which is deemed to be convenient to
the user.

» MINimum |MAXimum: These special <numeric_value>
parameters refer to the instrument’s limit values. MINimum
corresponds to the value closest to negative infinity that the
function can accept. MAXimum corresponds to the largest value
that the function can accept.

» <Boolean Program Data>: This form is often used as a shorthand
of the <DECIMAL NUMERIC PROGRAM DATA>ON | OFF form.

<Boolean Program Data> parameters have a value of 0 or 1 and
are not followed by any unit.

On input, an <NRf> is rounded to an integer.
A non-zero result is interpreted as 1.

ON and OFF are accepted on input for readability purposes. They
correspond respectively to 1 and 0. However, on output, they
appear as 1 or 0, never ON or OFF.
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Special Numeric Values Received on Output

It is possible that an instrument returns unusual values in certain cases. For
information on these values, see Applicable Data Types for Output —IEEE
488.2 on page 315.
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B IEEE 488.2 and Specific
Command Reference

This chapter presents detailed information about the commands and
queries supplied with your unit.

IEEE 488.2 Commands—Quick Reference

The unit recognizes the required commands identified in IEEE 488.2. The
table below summarizes these commands. These commands are fully
explained on the following pages.

Command Function
*CLS Clear status command
*ESE Standard event status enable command
*ESE? Standard event status enable query
*ESR? Standard event status register query
*IDN? Identification query
*OPC Operation complete command
*OPC? Operation complete query
*RST Reset command
*SRE Service request enable command
*SRE? Service request enable query
*STB? Read status byte query
*TST? Self-test query
*WAI Wait for pending operations to be completed

LTB Series
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IEEE 488.2 Required Commands

*CLS
Description The *CLS command clears the Standard Event
Status Register and the Error/Event Queue.
Syntax *CLS
Parameter(s) None
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*ESE

Description The *ESE command sets the Standard Event
Status Enable Register bits, as defined in the
table below. This register contains a mask value
for the bits to be enabled in the Standard Event
Status Register.

MSB Standard Event Status Enable Register LSB

‘ PON ‘ URQ‘ CME ‘ EXE ‘ DDE‘ QYE ‘ N.U. ‘ OPC ‘

Syntax *ESE<wsp> <RegisterValue >

Parameter(s) RegisterValue:

The program data syntax for <RegisterValue> is
defined as a <DECIMAL NUMERIC PROGRAM
DATA> element.

The <RegisterValue>, expressed in base 2,
represents the bit values of the Standard Event
Status Enable Register.
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*ESE
The table below shows the contents of this
register.
Bit |Weight Meaning

PON |128 Power ON Enable

URQ |64 User ReQuest Enable
CMD |32 CoMmanD Error Enable
EXE |16 Execution Error Enable

DDE |8 Device Dependent Error Enable
QRY |4 QueRry Error Enable

N.U. |2 Not used

OPC |1 Operation Complete Enable

A value of 1 in the Enable Register enables the
corresponding bit in the Status Register, a value
of 0 disables the bit. The value of the
<RegisterValue> shall be in the range of 0
through 255.

Example(s) *ESE 25
where 25 = (bit EXE, bit DDE and bit OPC)

*ESE 0
clears the content of the Standard Event Status
Enable register

See Also *ESE?
*ESR?
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*ESE?

Description With the *ESE? query you can determine the
current contents of the Standard Event Status

Enable Register. See the contents of this register
below.

MSB Standard Event Status Enable Register LSB
|PON|URQ|CNE|EXE| IIE|QYE|N.U.|OPC|

Syntax *ESE?
Parameter(s) None
Response Syntax <RegisterValue>
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*ESE?

Response(s)

Example(s)

See Also

RegisterValue:

The response data syntax for <RegisterValue> is
defined as a <NR1 NUMERIC RESPONSE DATA >
element.

The <RegisterValue> ranges from 0 through 255.

The <RegisterValue> value expressed in base 2
(binary) represents the bit values of the Standard
Event Status Enable register. See below.

Bit |Weight Meaning
PON |128 Power ON Enable
URQ |64 User ReQuest Enable
CMD 32 CoMmanD Error Enable
EXE |16 Execution Error Enable
DDE |8 Device Dependent Error Enable
QRY (4 QueRry Error Enable
N.U. |2 Not used
OPC |1 Operation Complete Enable

*ESE? returns 133
where 133 = (bit PON, bit QYE and bit OPC)

*ESE

*ESR?
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*ESR?

Description With the *ESR? query you can determine the
current contents of the Standard Event Status
Register. Reading the Standard Event Status

Register clears it. See the contents of this register
below.

MSB Standard Eyent Status LsB
Register

‘ PON ‘ URQ ‘ CME ‘ EXE ‘ DDE ‘ QYE ‘ N.U. ‘ OPC ‘

Syntax *ESR?
Parameter(s) None
Response Syntax <RegisterValue>
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*ESR?

Response(s)

Example(s)

See Also

RegisterValue:

The response data syntax for <RegisterValue> is
defined as a <NR1 NUMERIC RESPONSE DATA >
element.

The <RegisterValue> ranges from 0 through 255.

The <RegisterValue> value expressed in base 2
(binary) represents the bit values of the Standard
Event Status register. See below.

Bit |Weight Meaning
PON |128 Power ON Enable
URQ |64 User ReQuest Enable
CMD |32 CoMmanD Error Enable
EXE |16 Execution Error Enable
DDE |8 Device Dependent Error Enable
QRY |4 QueRry Error Enable
N.U. |2 Not used
OPC |1 Operation Complete Enable

*ESR? returns 33
where 33 = (bit CME and bit OPC)

*ESE

*ESE?
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*IDN?

Description

Syntax
Parameter(s)
Response Syntax

Response(s)

The intent of the *IDN? query is for the unique
identification of devices over the system
interface.

*IDN?
None
<Identification>

Identification:

The response data syntax for <Identification> is
defined as an <ARBITRARY ASCII RESPONSE
DATA> element.

The response syntax for the *IDN? query,
<Identification> is defined as an <ARBITRARY
ASCII RESPONSE DATA> element. This implies
that the *IDN? query should be the last <QUERY
MESSAGE UNIT> in a <TERMINATED PROGRAM
MESSAGE>.

The response is organized into four fields
separated by commas. The field definitions are
as follows:

Field 1 (Manufacturer): EXFO Inc.
Field 2 (Model): Instrument Model
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*IDN?

Example(s)

Notes

Field 3 (Serial number): ASCII character (0 if not
available)

Field 4 (Firmware level): ASCII character (0 if
not available)

ASCII character 0 represents a single
ASCII-encoded byte with a value of 30 (48
decimal).

The presence of data in all fields is mandatory. If
either field 3 or 4 is not available, the ASCII
character 0 shall be returned for that field. A field
may contain any 7-bit ASCIl-encoded bytes in the
range of 20 through 7E (32 through 126 decimal)
except commas (2C, 44 decimal) and
semicolons (3B, 59 decimal).

*IDN? returns EXFO Inc., LTB-8,125-2A55,1.0.1.97

The overall length of the *IDN? response is less
than or equal to 72 characters.
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*OPC

Description The *OPC command makes synchronization
between the instrument and an external
controller possible. The *OPC command causes
the instrument to set bit 0 (Operation Complete)
in the Standard Event Status Register to the TRUE
(logic 1) state when the instrument completes all
pending operations. Detection of the Operation
Complete message can be accomplished by
continuous polling of the Standard Event Status
Register using the *ESR? common query
command. However, using a service request
eliminates the need to poll the Standard Event
Status Register thereby freeing the controller to
do other useful work.

Syntax *OPC

Parameter(s) None

See Also *OPC?
*WAI
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*OPC?

Description

Syntax
Parameter(s)
Response Syntax

Response(s)

Example(s)

See Also

The *OPC? query makes possible the
synchronization between the instrument and an
external controller by reading the Output Queue
or by waiting for a service request on the
Message Available (MAV) bit in the Status Byte
Register. The *OPC? query causes the instrument
to place an ASCII character, 1, into its Output
Queue when the device completes all pending
operations. A consequence of this action is that
the MAV bit in the Status Byte Register is set to
state 1.

*OPC?
None
<Acknowledge >

Acknowledge:

The response data syntax for <Acknowledge > is
defined as a <NR1 NUMERIC RESPONSE DATA >
element.

The <Acknowledge> response is a single
ASCII-encoded byte corresponding to 1.

The receipt of an <Acknowledge > response
indicates that all pending selected device
operations have been completed.

*OPC? returns 1

*OPC
*WAI
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*RST

Description

Syntax

Parameter(s)

The *RST command performs a device reset.
This command is the third reset level in a
three-level reset strategy. The Reset command
shall do the following:

a) Sets the device-specific functions to a known
state that is independent of the past-use history
of the device.

b) Forces the device into OCIS state (Operation
complete Command Idle State).

¢) Forces the device into OQIS state (Operation
complete Query Idle State).

The Reset command explicitly DOES NOT affect
the following:

a) The state of the Communication interface.

b) The Output Queue.

c) Any Event Enable Register setting, including
the Standard Event Status Enable Register setting.

d) Any Event Register setting, including the
Standard Event Status Register settings.

e) Calibration data that affects device
specifications.

f) The Service Request Enable Register setting.

*RST

None
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*SRE

Description

Syntax

Parameter(s)

The *SRE command sets the Service Request
Enable Register bits. See the contents of this
register below. This register contains a mask
value to enable the bits in the Status Byte
Register.

MSB Service Reguest Enable LsB
Register

| N.U. | N.U. | ESB | MAV | N.U. | EAV | N.U. | N.U. |

*SRE<wsp> <RegisterValue>

RegisterValue:

The program data syntax for <RegisterValue> is
defined as a <DECIMAL NUMERIC PROGRAM
DATA> element.

The <RegisterValue> value ranges from 0
through 255.

The <RegisterValue>, expressed in base 2
(binary), represents the bit values of the Service
Request Enable Register.
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*SRE

See the contents of this register below.

Bit |Weight Meaning
N.U. |128 Not used
N.U. 64 Not used
ESB |32 Event Summary Bit Enable
MAV |16 Message AVailable Enable
N.U. |8 Not used
EAV |4 Error / Event AVailable Enable
N.U. |2 Not used
N.U. |1 Not used

A bit value of zero shall indicate a disabled

condition.
Example(s) *SRE 52

where 52 = (bit ESB, bit MAV and bit EAV)
See Also *SRE?

*STB?
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*SRE?

Description With the *SRE? query you can determine the
current contents of the Service Request Enable
Register. See the contents of this register below.

MsB

Service Reguest Enable LsB
Register

| N.U.

| N.U. | ESB | MAV | N.U. | EAV | N.U. | N.U. |

Bit |Weight Meaning
N.U. |128 Not used
N.U. 64 Not used
ESB |32 Event Summary Bit Enable
MAYV |16 Message AVailable Enable
N.U. |8 Not used
EAV |4 Error / Event AVailable Enable
N.U. |2 Not used
N.U. |1 Not used

Syntax *SRE?

Parameter(s) None

Response Syntax <RegisterValue>
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*SRE?

Response(s) RegisterValue:

The response data syntax for <RegisterValue> is
defined as a <NR1 NUMERIC RESPONSE DATA >
element.

The <RegisterValue> ranges from 0 through 255.
When converted to binary (base 2), the

<RegisterValue> represents the current bit
values of the Service Request Enable Register.

Example(s) *SRE returns 32 (bit ESB)
See Also *SRE
*STB?
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*STB?

Description With the *STB? query you can read the status
byte and Master Summary Status bit. See the
content of this register below.

MSB

RQS/
NO ) wss

Status Byte Register LSB

ESB | MAV | N.U. | EAV | N.U. | N.U. |

Syntax *STB?
Parameter(s) None
Response Syntax <RegisterValue>
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*STB?

Response(s)

Example(s)

See Also

RegisterValue:

The response data syntax for <RegisterValue> is
defined as a <NR1 NUMERIC RESPONSE DATA >

element.

The <RegisterValue> ranges from 0 through 255.

The <RegisterValue> value, expressed in base 2

(binary) represents the bit values of the Status
Byte Register. See the contents of this register

below.

Bit |Weight Meaning
N.U. |128 Not used
RQS/ |64 ReQuest Service (read by serial
MSS polling)/MaSter Summary bit

(read by *STB?)

ESB |32 Event Summary Bit Enable
MAV |16 Message AVailable Enable
N.U. |8 Not used
EAV |4 Error / Event AVailable Enable
N.U. |2 Not used
N.U. |1 Not used

*STB? returns 68
where 68 = (bit MSS and bit EAV)

*SRE
*SRE?
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*TST?

Description

Syntax
Parameter(s)
Response Syntax

Response(s)

Example(s)

The *TST? query causes an internal self-test and
places a response into the Output Queue
indicating whether or not the device completed
the self-test without any detected errors. Upon
successful completion of *TST?, the device
settings is restored to their values prior to the
*TST?.

*TST?
None
<Result>

Result:

The response data syntax for <Result> is
defined as a <NR1 NUMERIC RESPONSE DATA >
element.

The <Result> value ranges from -32767 through
+32767.

A <Result> with a value of zero indicates that
the self-test has been completed without errors
detected. A <Result> with a value not equal to
zero indicates that the self-test was not
completed or was completed with errors
detected.

*TST? returns 0
(self-test was completed with success)
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*WAI

Description

Syntax
Parameter(s)
Example(s)

See Also

The *WAI command shall prevent the device
from executing any further commands or queries
until the no-operation-pending flag becomes
TRUE.

*WAI
None
*WAI

*OPC
*OPC?
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Specific Commands—Quick Reference

The table below contains a summary of the specific commands for your
unit. These commands are fully explained on the following pages.

Command

Parameter(s)

FORMat

[DATA]

ASCii| PACKed[,<Length>]

[DATA]?

INSTrument

CATalog?

CATalog

FULL?

SOFTware

CATalog?

CATalog

FULL?

SYSTem

DATE

<Year>,<Month>,<Day>

DATE?

ERRor

[NEXT]?

TIME

<Hour>,<Minute>,<Seconds>

TIME?

VERSion?
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:FORMat[:DATA]

Description The FORMat[:DATA] command selects the data
format and <Length>. The <Length>
parameter is optional for all data format, its
meaning is dependent on the data format
selected.

If PACKed type is selected, the data is transferred
in a <DEFINITE BLOCK RESPONSE DATA>. The
ASCii-type data is automatically identified by its
syntax. Therefore, in these cases, the FORMat
subsystem is only necessary to determine the
output format.

At *RST, ASCii is selected as the default data
format and the <Length> is set to 0.

Syntax :FORMat[:DATA] <wsp>ASCii | PACKed[,<Lengt
h>]
Parameter(s) » Type:

The program data syntax for the first parameter is
defined as a <CHARACTER PROGRAM DATA>
element. The allowed <CHARACTER PROGRAM
DATA> elements for this parameter are:

ASCii | PACKed.
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:FORMat[:DATA]

Example(s)

See Also

In ASCii format, the numeric data is transferred
to ASCii bytes in <NR1 NUMERIC RESPONSE
DATA>, <NR2 NUMERIC RESPONSE DATA> or
<NR3 NUMERIC RESPONSE DATA>
representation, as appropriate.

In PACKed format, data is transferred to a
<DEFINITE BLOCK RESPONSE DATA>, in a
manner specified in the device documentation.

» Length:

The program data syntax for <Length> is
defined as a <DECIMAL NUMERIC PROGRAM
DATA> element.

When ASCii data format is selected, the optional
<Length> parameter specifies the number of
significant digits to be returned. A <Length>
value of zero indicates that the device selects the
number of significant digits to be returned. When
a <Length> of zero has been specified, the
FORMat[:DATA]? query returns zero as its second
parameter.

When the PACKed data format is selected, the
optional parameter <Length> it not used.

FORM ASC
FORM ASC,6
FORM:DATA PACKED

FORMat[:DATA]?
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:FORMat[:DATA]?

Description

Syntax
Parameter(s)
Response Syntax

Response(s)

The FORMat[:DATA]? query returns the data
format and the <Length>.

At *RST, ASCii is selected as the default data
format and the <Length> is set to 0.

:FORMat[:DATA]?
None
<Type>,<Length>

» Type:

The response data syntax for <Type> is defined
as a <CHARACTER RESPONSE DATA> element.

The ASCII <Type> is returned when numeric
data is transferred to ASCII bytes in <NRI1
NUMERIC RESPONSE DATA>, <NR2 NUMERIC
RESPONSE DATA> or <NR3 NUMERIC
RESPONSE DATA > representation, as
appropriate.

The PACKED <Type> is returned when data is
transferred to a <DEFINITE BLOCK RESPONSE
DATA>, as specified in the device
documentation.

» Length:

The response data syntax for <Length> is
defined as a <NR1 NUMERIC RESPONSE DATA >
element.
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:FORMat[:DATA]?

Example(s)

See Also

When the data is returned in ASCI]I, the
<Length> is the number of significant digits to
be returned. A <Length> value of zero indicates
that the device selects the number of significant
digits to be returned.

When the data is returned in PACKED <Type>,
the <Length> is not used and always returns 0.

FORM? returns ASCIIL6
FORM? returns PACKED,0

FORMat[:DATA]?
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:INSTrument:CATalog?

Description

Syntax
Parameter(s)
Response Syntax

Response(s)

Example(s)

See Also

The INSTrument:CATalog? query returns a
comma-separated list of <STRING RESPONSE
DATA>, which contains the names of all logical
instruments and groups. If no logical instruments
are defined, a single null <STRING RESPONSE
DATA> is returned.

This is not affected by a *RST command.
:INSTrument:CATalog?

None

<Catalog>

Catalog:

The response data syntax for <Catalog> is
defined as a <STRING RESPONSE DATA>
element.

The list of <STRING PROGRAM DATA> contains
the names of all logical instruments and groups.

INST:CAT? returns “FTBx-2150-2346B-4-EA
Optical Light Source”,”FTBx-5245-P-El Optical
Spectrum Analyzer”

INSTrument:CATalog:FULL?
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:INSTrument:CATalog:FULL?

Description

Syntax
Parameter(s)
Response Syntax

Response(s)

Example(s)

See Also

The INSTrument:CATalog:FULL? query returns a
list of <STRING RESPONSE DATA> - <NR1
NUMERIC RESPONSE DATA> pairs. The
<STRING RESPONSE DATA> contains the name
of the logical instrument. The immediately
following <NR1 NUMERIC RESPONSE DATA >
formatted number is its associated logical
instrument number. All response data elements
are separated by commas. If no logical
instrument is defined, a null <STRING
RESPONSE DATA> value followed by a zero is
returned.

This is not affected by a *RST command.
:INSTrument:CATalog:FULL?

None

<Catalog>

Catalog:

The response data syntax for <Catalog> is
defined as a <STRING RESPONSE DATA>
element.

The list of <STRING RESPONSE DATA> contains
the names of all logical instruments and groups.
The immediately following <NR1 NUMERIC
RESPONSE DATA > formatted number is its
associated logical instrument number.

INST:CAT:FULL? returns “FTBx-2150-2346B-4-EA
Optical Light Source”,1,”FTBx-5245-P-EI Optical
Spectrum Analyzer”,2

INSTrument:CATalog?.
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:SOFTware:CATalog?

Description The SOFTware:CATalog? query returns a list of
<STRING RESPONSE DATA> - <STRING
RESPONSE DATA> elements corresponding to
the software product packs installed on the
system with their versions, in simplified format.

All response data are separated by commas.

This is not affected by a *RST command.

Syntax :SOFTware:CATalog?
Parameter(s) None
Response Syntax <Catalog>, where each element of the list is

presented as
<Product Pack Name>,<Version [Service
Pack]>

LTB Series 355



IEEE 488.2 and Specific Command Reference

Specific Commands

356

:SOFTware:CATalog?

Response(s)

Example(s)

See Also

Catalog:

The response data syntax for <Catalog> is
defined as a <STRING RESPONSE DATA>
element.

For each item of the <Catalog>, the <STRING
RESPONSE DATA> contains the name of the
installed software product pack.

The immediately following <STRING RESPONSE
DATA> contains the product pack version,
usually presented in a "major.minor" format,
followed by an optional service pack version.

The product pack and optional service pack
versions are separated by a space.

SOFTware:CATalog? returns

"ToolBox Core","1.8 SP1","ConnectorMax2",
"3.15", "PowerBlazer","1.35","Optical Spectrum
Analyzer","6.4"

SOFTware:CATalog:FULL?
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:SOFTware:CATalog:FULL?

Description The INSTrument:CATalog:FULL? query returns a
list of <STRING RESPONSE DATA> - <STRING
RESPONSE DATA> - <STRING RESPONSE
DATA> - <STRING RESPONSE DATA> -
<STRING RESPONSE DATA> - <STRING
RESPONSE DATA> elements corresponding to
the software product packs installed on the
system with their versions, in both simplified and
detailed formats.

All response data are separated by commas.

This is not affected by a *RST command.

Syntax :SOFTware:CATalog:FULL?
Parameter(s) None
Response Syntax <Catalog>, where each element of the list is

presented as

<Product Pack Name > < Simplified
Version [Service Pack]>,<Detailed
Version>,<Identifier 1>,
<Identifier 2>, <Identifier 3>
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:SOFTware:CATalog:FULL?

Response(s)

Catalog:

The response data syntax for <Catalog> is
defined as a <STRING RESPONSE DATA>
element.

For each item of the <Catalog>, the <STRING
RESPONSE DATA> contains the name of the
installed software product pack.

The immediately following <STRING RESPONSE
DATA> contains the simplified product pack
version, usually presented in a "major.minor"
format, followed by an optional service pack
version.

The product pack and optional service pack
versions are separated by a space.

The immediately following <STRING RESPONSE
DATA> contains the detailed product pack
version.

The immediately following <STRING RESPONSE
DATA> contains the associated product pack
HotFix (HF) identifier.

The immediately following <STRING RESPONSE
DATA> contains the associated product pack NS
identifier.

The immediately following <STRING RESPONSE
DATA> contains the associated product pack CS
identifier.
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:SOFTware:CATalog:FULL?

Example(s) SOFTware:CATalog:FULL? returns
"ToolBox Core","1.8 SP1","1.8.1.2554","0","0","0",
ConnectorMax2","3.15","3.15.017265","0","0","0",
"PowerBlazer","1.35","1.35.0.74","0","0","0",
"Optical Spectrum Analyzer","6.4",
"6'4.0. 18 1 9 1 H’IIOH,HOII’HOII

See Also SOFTware:CATalog?
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:SYSTem:DATE

Description

Syntax

Parameter(s)

The SYSTem:DATE command is used to set the
device's internal calendar.

This is not affected by a *RST command.

:SYSTem:DATE<wsp> <Year>,<Month>,<Day
>

» Year:

The program data syntax for <Year> is defined
as a <DECIMAL NUMERIC PROGRAM DATA>
element.

The <Year> is rounded to the nearest integer. Its
range is limited by the capability of the device.
The year shall be entered as a four-digit number,
including century and millennium information.

» Month:

The program data syntax for <Month> is defined
as a <DECIMAL NUMERIC PROGRAM DATA>
element.

The <Month> is rounded to the nearest integer.
Its range is 1 to 12 inclusive. The number 1
corresponds to January, 2 to February, and so on.

360

LTB Series



IEEE 488.2 and Specific Command Reference
Specific Commands

:SYSTem:DATE

» Day:
The program data syntax for <Day> is defined as

a <DECIMAL NUMERIC PROGRAM DATA>
element.

The <Day> is rounded to the nearest integer. It
ranges from 1 to the number of days in the
month from the previous parameter. This
command keeps track of the number of days in
each month, accounting for leap years through
the range of years that it accepts.

Example(s) SYST:DATE 2016,07,29
See Also SYSTem:DATE?
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:SYSTem:DATE?

Description

Syntax
Parameter(s)

Response Syntax

The SYSTem:DATE query returns the instrument's
internal calendar.

This is not affected by a *RST command.
:SYSTem:DATE?
None

<Year>,<Month>,<Day>
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:SYSTem:DATE?

Response(s)

Example(s)

See Also

» Year:

The response data syntax for <Year> is defined
as a <NR1 NUMERIC RESPONSE DATA>
element.

The <Year> is a four-digit number, including
century and millennium information.

» Month:

The response data syntax for <Month> is
defined as a <NR1 NUMERIC RESPONSE DATA>
element.

The <Month> ranges from 1 to 12, inclusively.
The number 1 corresponds to January, 2 to
February, and so on.

» Day:

The response data syntax for <Day> is defined
as a <NR1 NUMERIC RESPONSE DATA>
element.

The <Day> ranges from 1 to the number of days
in the month from the previous field. This
command keeps track of the number of days in
each month, accounting for leap years through
the range of years that it accepts.

SYST:DATE? returns 2016,07,29
SYSTem:DATE

363



IEEE 488.2 and Specific Command Reference
Specific Commands

:SYSTem:ERRor[:NEXT]?

Description The SYSTem:ERRor[:NEXT]? queries the
error/event queue for the next item and removes
it from the queue. The response message
consists of two fields separated by commas
<Code>,<Description[,Info]>.

SYSTem:ERRor[:NEXT]? is a query only and,
therefore, does not have an associated *RST

state.
Syntax :SYSTem:ERRor[:NEXT]?
Parameter(s) None
Response Syntax <Code>,<Description[,Info] >
Response(s) » Code:

The response data syntax for <Code> is defined
as a <NR1 NUMERIC RESPONSE DATA >
element.

The <Code> is a unique integer in the range
[-32768, 32767]. All positive numbers are
instrument-dependent. All negative numbers are
reserved by the SCPI standard with certain
standard error/event codes described in an
appendix of this document. The zero value is
also used to indicate that no error or event has
occurred.

» Description/,Info]:

The response data syntax for
<Description[,Info] > is defined as a <STRING
RESPONSE DATA> element.
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:SYSTem:ERRor[:NEXT]?

The <Description[,Info]> parameter of the full
response is a quoted string containing a
description followed by information text [,Info].
Each <Code> has a unique and fixed
<Description> associated with it. The <Date >
and <Time> are appended to the [,info]
separated by a semi-colon using the following
format:

<Date><wsp><Time> where

<Date> = Year/Month/Day

<Time> = Hour,Minute,Second (24 hour time)

The maximum length of <Description[,Info]> is
255 characters. For standard defined error/event
<Codes>, the <Description> is sent exactly as
indicated in the appendix of this document.

Example(s) SYST:ERR:NEXT? returns -222,”Data out of range”
SYST:ERR:NEXT? returns -222,”Data out of
range,instrument monomodule 52408,
2016/07/29 14:56:16.259”
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:SYSTem:TIME

Description

Syntax

Parameter(s)

This device has an internal clock and
implements the SYSTem:TIME command to set
the clock time over the interface.

This is not affected by a *RST command.

:SYSTem:TIME<wsp > <Hour>,<Minute >,<Sec
onds>

» Hour:

The program data syntax for <Hour> is defined
as a <DECIMAL NUMERIC PROGRAM DATA>
element.

The <Hour> is always rounded to the nearest
integer. It ranges from 0 to 23 inclusively. The
device accepts hour information in 24-hour
format.

» Minute:

The program data syntax for <Minute > is
defined as a <DECIMAL NUMERIC PROGRAM
DATA> element.

The <Minute> is always rounded to the nearest
integer. It ranges from 0 to 59 inclusively.
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Specific Commands

:SYSTem:TIME

Example(s)

See Also

» Seconds:

The program data syntax for <Seconds> is
defined as a <DECIMAL NUMERIC PROGRAM
DATA> element.

The <Second> is rounded to the resolution of
the clock. It ranges from 0 to 60. A value of 60 is
allowed since rounding may cause a number
greater than 59.5 to be rounded to 60. When this
element is rounded to 60 it shall be set to 0 and
the minute value incremented. Any other carries
shall be rippled through the date.

SYST:TIME 12,47,29
SYSTem:TIME?
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:SYSTem:TIME?

Description

Syntax
Parameter(s)

Response Syntax

This device has an internal clock and
implements the SYSTem:DATE? query to get the
clock time over the interface.

This is not affected by a *RST command.
:SYSTem:TIME?
None

<Hour>,<Minute>,<Second >
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Specific Commands

:SYSTem:TIME?

Response(s)

Example(s)

See Also

» Hour:

The response data syntax for <Hour> is defined
as a <NR1 NUMERIC RESPONSE DATA>
element.

The <Hour> ranges from 0 to 23. The
instruments returns hour information in 24-hour
format.

» Minute:

The response data syntax for <Minute> is
defined as a <NR1 NUMERIC RESPONSE DATA>
element.

The <Minute> ranges from 0 to 59.
» Second:

The response data syntax for <Second> is
defined as a <NR1 NUMERIC RESPONSE DATA >
element.

The <Second> ranges from 0 to 59. The
resolution of the clock is the second.

SYST:TIME? returns 16,55,38
SYSTem:TIME
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:SYSTem:VERSion?

Description

Syntax
Parameter(s)
Response Syntax

Response(s)

Example(s)

The SYSTem:VERSion? query returns a value
corresponding to the SCPI version number to
which the device complies.

The SYSTem:VERSion? is a query only and,
therefore, does not have an associated *RST
state.

:SYSTem:VERSion?
None
<Version>

Version:

The response data syntax for <Version> is
defined as a <NR2 NUMERIC RESPONSE DATA >
element.

The <Version> is shown in the form
Year.Revision, where Year represents the
year-version (that is 1990) and Revision
represents an approved revision number for that
year. If no approved revisions are claimed, then
this extension is 0.

SYSTem:VERSion? returns 1999.0 (no approved
revisions are claimed)
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Error
Number

Description

Probable Cause

-100

“Command error”

This is the generic syntax error for devices that
cannot detect more specific errors.

This code indicates only that a Command Error as
defined in IEEE 488.2, 11.5.1.1.4 has occurred.

-101

“Invalid character”

A syntactic element contains a character which is
invalid for that type; for example, a header
containing an ampersand, SETUP&.

This error might be used in place of errors —114,
-121, -141, and perhaps some others.

-102

“Syntax error”

An unrecognized command or data type was
encountered; for example, a string was received
when the device does not accept strings.

-103

“Invalid separator”

The parser was expecting a separator and
encountered an illegal character; for example, the
semicolon was omitted after a program message
unit, *EMC 1:CH1:VOLTS 5.

-104

“Data type error”

The parser recognized a data element different
than one allowed; for example, numeric or string
data was expected but block data was
encountered.

-105

“GET not allowed”

A Group Execute Trigger was received within a
program message (see IEEE 488.2, 7.7).

-108

“Parameter not
allowed”

More parameters were received than expected for
the header; for example, the *EMC common
command only accepts one parameter, so
receiving *EMC 0,1 is not allowed.

-109

“Missing parameter”

Fewer parameters were received than required for
the header; for example, the *EMC common
command requires one parameter, so receiving
*EMC is not allowed.
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Error A
Number Description Probable Cause
-110 “Command header An error was detected in the header. This error
error” message should be used when the device cannot
detect the more specific errors described for errors
-111 through -119.
-111 “Header separator A character which is not a legal header separator
error” was encountered while parsing the header; for
example, no white space followed the header, thus
*GMC"MACRO" is an error.

-112 “Program mnemonic |The header contains more that twelve characters

too long” (see IEEE 488.2, 7.6.1.4.1).

-113 “Undefined header” The header is syntactically correct, but it is
undefined for this specific device; for example,
*XYZ is not defined for any device.

-114 “Header suffix out of |The value of a numeric suffix attached to a

range” program mnemonic (see IEEE 488.2, Syntax and
Style section 6.2.5.2) makes the header invalid.

-115 “Unexpected number |The number of parameters received does not

of parameters” correspond to the number of parameters
expected. This is typically due an inconsistency
with the number of instruments in the selected
group (see section on
INSTrument:DEFine:GROup).

-120 “Numeric data error” |This error, as well as errors —121 through -129, are
generated when parsing a data element which
appears to be numeric, including the non-decimal
numeric types.This particular error message
should be used if the device cannot detect a more
specific error.

-121 “Invalid character in An invalid character for the data type being parsed

number” was encountered; for example, an alpha in a
decimal numeric or a "9" in octal data.
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Error A
Number Description Probable Cause

-123 “Exponent too large” |The magnitude of the exponent was larger than
32000 (see IEEE 488.2, 7.7.2.4.1).

-124 “Too many digits” The mantissa of a decimal numeric data element
contained more than 255 digits excluding leading
zeros (see IEEE 488.2, 7.7.2.4.1).

-128 “Numeric data not A legal numeric data element was received, but

allowed” the device does not accept one in this position for
the header.

-130 “Suffix error” This error, as well as errors —131 through -139, are
generated when parsing a suffix. This particular
error message should be used if the device cannot
detect a more specific error.

-131 “Invalid suffix” The suffix does not follow the syntax described in
IEEE 488.2, 7.7.3.2, or the suffix is inappropriate for
this device.

-134 “Suffix too long” The suffix contained more than 12 characters (see
IEEE 488.2, 7.7.3.4).

-138 “Suffix not allowed” A suffix was encountered after a numeric element
which does not allow suffixes.

-140 “Character data error” |This error, as well as errors —141 through -149, are
generated when parsing a character data element.
This particular error message should be used if the
device cannot detect a more specific error.

-141 “Invalid character data” Either the character data element contains an
invalid character or the particular element
received is not valid for the header.

-144 “Character data tool The character data element contains more than

long” twelve characters (see IEEE 488.2, 7.7.1.4).

-148 “Character data not A legal character data element was encountered

allowed” where prohibited by the device.
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Error
Number

Description

Probable Cause

-150

“String data error”

This error, as well as errors —151 through —159, are
generated when parsing a string data element. This
particular error message should be used if the
device cannot detect a more specific error.

-151

“Invalid string data”

A string data element was expected, but was
invalid for some reason (see IEEE 488.2, 7.7.5.2);
for example, an END message was received before
the terminal quote character.

-158

“String data not
allowed”

A string data element was encountered but was
not allowed by the device at this point in parsing.

-160

“Block data error

This error, as well as errors —161 through -169, are
generated when parsing a block data element. This
particular error message should be used if the
device cannot detect a more specific error.

-161

“Invalid block data”

A block data element was expected, but was
invalid for some reason (see IEEE 488.2, 7.7.6.2);
for example, an END message was received before
the length was satisfied.

-168

“Block data not
allowed”

A legal block data element was encountered but
was not allowed by the device at this point in
parsing.

-170

“Expression error”

This error, as well as errors —171 through -179, are
generated when parsing an expression data
element. This particular error message should be
used if the device cannot detect a more specific
error.

-171

“Invalid expression”

The expression data element was invalid (see IEEE
488.2, 7.7.7.2); for example, unmatched
parentheses or an illegal character.

-178

“Expression data not
allowed”

A legal expression data was encountered but was
not allowed by the device at this point in parsing.
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Error
Number

Description

Probable Cause

-180

“Macro error”

This error, as well as errors —181 through -189, are
generated when defining a macro or executing a
macro. This particular error message should be
used if the device cannot detect a more specific
error.

-181

“Invalid outside macro
definition”

Indicates that a macro parameter placeholder
($<number) was encountered outside of a macro
definition.

-183

“Invalid inside macro
definition”

Indicates that the program message unit sequence,
sent with a *DDT or *DMC command, is
syntactically invalid (see IEEE 488.2, 10.7.6.3).

-184

“Macro parameter
error”

Indicates that a command inside the macro
definition had the wrong number or type of
parameters.

—-200

“Execution error”

This is the generic syntax error for devices that
cannot detect more specific errors. This code
indicates only that an Execution Error as defined in
IEEE 488.2, 11.5.1.1.5 has occurred.

—-201

“Invalid while in local”

Indicates that a command is not executable while
the device is in local due to a hard local control
(see IEEE 488.2, 5.6.1.5); for example, a device with
a rotary switch receives a message which would
change the switches state, but the device is in local
so the message can not be executed.

-202

“Settings lost due to rtl”

Indicates that a setting associated with a hard local
control (see IEEE 488.2, 5.6.1.5) was lost when the
device changed to LOCS from REMS or to LWLS
from RWLS.

-203

“Command protected”

Indicates that a legal password-protected program
command or query could not be executed
because the command was disabled.
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Error
Number

Description

Probable Cause

-210

“Trigger error”

-211

“Trigger ignored”

Indicates that a GET, *TRG, or triggering signal was
received and recognized by the device but was
ignored because of device timing considerations;
for example, the device was not ready to respond.
Note: a DTO0 device always ignores GET and treats
*TRG as a Command Error.

-212

“Arm ignored”

Indicates that an arming signal was received and
recognized by the device but was ignored.

-213

“Init ignored”

Indicates that a request for a measurement
initiation was ignored as another measurement
was already in progress.

-214

“Trigger deadlock”

Indicates that the trigger source for the initiation of
a measurement is set to GET and subsequent
measurement query is received. The
measurement cannot be started until a GET is
received, but the GET would cause an
INTERRUPTED error.

=215

“Arm deadlock”

Indicates that the arm source for the initiation of a
measurement is set to GET and subsequent
measurement query is received. The
measurement cannot be started until a GET is
received, but the GET would cause an
INTERRUPTED error.

-220

“Parameter error”

Indicates that a program data element related error
occurred. This error message should be used
when the device cannot detect the more specific
errors described for errors —221 through —229.

-221

“Settings conflict”

Indicates that a legal program data element was
parsed but could not be executed due to the
current device state (see IEEE 488.2, 6.4.5.3 and
11.5.1.1.5).
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Description

Probable Cause

-222

“Data out of range”

Indicates that a legal program data element was
parsed but could not be executed because the
interpreted value was outside the legal range as
defined by the device (see IEEE 488.2, 11.5.1.1.5).

-223

“Too much data”

Indicates that a legal program data element of
block, expression, or string type was received that
contained more data than the device could handle
due to memory or related device-specific
requirements.

—224

“lllegal parameter
value”

Used where exact value, from a list of possible,
was expected.

-225

“Out of memory”

The device has insufficient memory to perform the
requested operation.

—-226

“Lists not same length”

Attempted to use LIST structure having individual
LIST's of unequal lengths.

-230

“Data corrupt or stale”

Possibly invalid data; new reading started but not
completed since last access.

231

“Data questionable”

Indicates that measurement accuracy is suspect.

-232

“Invalid format”

Indicates that a legal program data element was
parsed but could not be executed because the data
format or structure is inappropriate. For example
when loading memory tables or when sending a
SYSTem:SET parameter from an unknown
instrument.
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Description

Probable Cause

-233

“Invalid version”

Indicates that a legal program data element was
parsed but could not be executed because the
version of the data is incorrect to the device. This
particular error should be used when file or block
data formats are recognized by the instrument but
cannot be executed for reasons of version
incompatibility. For example, a not supported file
version, a not supported instrument version

-240

“Hardware error”

Indicates that a legal program command or query
could not be executed because of a hardware
problem in the device. Definition of what
constitutes a hardware problem is completely
device-specific. This error message should be used
when the device cannot detect the more specific
errors described for errors —241 through —249.

—-241

“Hardware missing”

Indicates that a legal program command or query
could not be executed because of missing device
hardware; for example, an option was not
installed. Definition of what constitutes missing
hardware is completely device-specific.

-250

“Mass storage error”

Indicates that a mass storage error occurred. This
error message should be used when the device
cannot detect the more specific errors described
for errors —251 through -259.

-251

“Missing mass storage”

Indicates that a legal program command or query
could not be executed because of missing mass
storage; for example, an option that was not
installed. Definition of what constitutes missing
mass storage is device-specific.

252

“Missing media”

Indicates that a legal program command or query
could not be executed because of a missing
media; for example, no disk. The definition of what
constitutes missing media is device-specific.
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Description

Probable Cause

-253

“Corrupt media”

Indicates that a legal program command or query
could not be executed because of corrupt media;
for example, bad disk or wrong format. The
definition of what constitutes corrupt media is
device-specific.

-254

“Media full”

Indicates that a legal program command or query
could not be executed because the media was full;
for example, there is no room on the disk. The
definition of what constitutes a full media is
device-specific.

-255

“Directory full”

Indicates that a legal program command or query
could not be executed because the media
directory was full. The definition of what
constitutes a full media directory is device-specific.

-256

“File name not found”

Indicates that a legal program command or query
could not be executed because the file name on
the device media was not found; for example, an
attempt was made to read or copy a nonexistent
file. The definition of what constitutes a file not
being found is device-specific.

-257

“File name error”

Indicates that a legal program command or query
could not be executed because the file name on
the device media was in error; for example, an
attempt was made to copy to a duplicate file name.
The definition of what constitutes a file name error
is device-specific.

-258

“Media protected”

Indicates that a legal program command or query
could not be executed because the media was
protected; for example, the write-protect tab on a
disk was present.The definition of what constitutes
protected media is device-specific.
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Description

Probable Cause

—-260

“Expression error”

[Indicates that a expression program data element
related error occurred. This error message should
be used when the device cannot detect the more
specific errors described for errors -261 through
-269.]

-261

“Math error in
expression”

[Indicates that a syntactically legal expression
program data element could not be executed due
to a math error; for example, a divide-by-zero was
attempted. The definition of math error is
device-specific.]

=270

“Macro error”

[Indicates that a macro-related execution error
occurred. This error message should be used
when the device cannot detect the more specific
errors described for errors 271 through -279.]

-271

“Macro syntax error”

[Indicates that a syntactically legal macro program
data sequence, according to IEEE 488.2, 10.7.2,
could not be executed due to a syntax error within
the macro definition (see IEEE 488.2, 10.7.6.3).]

-272

“Macro execution
error”

[Indicates that a syntactically legal macro program
data sequence could not be executed due to some
error in the macro definition (see IEEE 488.2,
10.7.6.3).]

=273

“lllegal macro label”

[Indicates that the macro label defined in the
*DMC command was a legal string syntax, but
could not be accepted by the device (see IEEE
488.2, 10.7.3 and 10.7.6.2); for example, the label
was too long, the same as a common command
header, or contained invalid header syntax.]

-274

“Macro parameter
error”

[Indicates that the macro definition improperly
used a macro parameter placeholder (see IEEE
488.2, 10.7.3).]
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Probable Cause

=275

“Macro definition too
long”

[Indicates that a syntactically legal macro program
data sequence could not be executed because the
string or block contents were too long for the
device to handle (see IEEE 488.2, 10.7.6.1).]

276

“Macro recursion
error”

[Indicates that a syntactically legal macro program
data sequence could not be executed because the
device found it to be recursive (see IEEE 488.2,
10.7.6.6).]

=277

“Macro redefinition not
allowed”

[Indicates that a syntactically legal macro label in
the *DMC command could not be executed
because the macro label was already defined (see
IEEE 488.2, 10.7.6.4).]

—278

“Macro header not
found”

[Indicates that a syntactically legal macro label in
the *GMC? query could not be executed because
the header was not previously defined.]

-280

“Program error”

[Indicates that a downloaded program-related
execution error occurred. This error message
should be used when the device cannot detect the
more specific errors described for errors —281
through -289. A downloaded program is used to
add algorithmic capability to a device. The syntax
used in the program and the mechanism for
downloading a program is device-specific.]

-281

“Cannot create
program”

[Indicates that an attempt to create a program was
unsuccessful. A reason for the failure might include
not enough memory:.]

—-282

“lllegal program name”

[The name used to reference a program was
invalid; for example, redefining an existing
program, deleting a nonexistent program, or in
general, referencing a nonexistent program.]

-283

“lllegal variable name”

[An attempt was made to reference a nonexistent
variable in a program.]
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Error A
Number Description Probable Cause
—284 “Program currently [Certain operations dealing with programs may be
running” illegal while the program is running; for example,
deleting a running program might not be possible.]
—285 “Program syntax error” |[Indicates that a syntax error appears in a
downloaded program. The syntax used when
parsing the downloaded program is
device-specific.]
—286 “Program runtime |-
error”
=290 “Memory use error” [Indicates that a user request has directly or
indirectly caused an error related to memory or
<data_handle>, this is not the same as “bad”
memory. |
-291 “Out of memory” |-
-292 “Referenced name  |-----
does not exist”
-293 “Referenced name  |-----
already exist”
-294 “Incompatible type” [Indicates that the type or structure of a memory
item is inadequate]
=300 “Device-specific error” |[This is the generic device-dependent error for
devices that cannot detect more specific errors.
This code indicates only that a Device-Dependent
Error as defined in IEEE 488.2, 11.5.1.1.6 has
occurred. ]
=310 “System error” [Indicates that some error, termed "system error"
by the device, has occurred. This code is
device-dependent.]
=311 “Memory error” [Indicates some physical fault in the device's
memory, such as parity error. ]
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Number Description Probable Cause

=312 “PUD memory lost” [Indicates that the protected user data saved by the
*PUD command has been lost.]

=313 “Calibration memory |[Indicates that nonvolatile calibration data used by

lost” the *CAL? command has been lost.]

=314 “Save/Recall memory |[Indicates that the nonvolatile data saved by the

lost” *SAV? command has been lost.]

=315 “Configuration [Indicates that nonvolatile configuration data saved

memory lost” by the device has been lost. The meaning of this
error is device-specific. |

-320 “Storage fault” [Indicates that the firmware detected a fault when
using data storage. This error is not an indication of
physical damage or failure of any mass storage
element.]

-321 “Out of memory” [An internal operation needed more memory than
was available.]

-330 “Self-test failed” |-

-340 “Calibration failed” |-

-350 “Queue overflow” [A specific code entered into the queue in lieu of
the code that caused the error. This code indicates
that there is no room in the queue and an error
occurred but was not recorded.]

-360 “Communication [This is the generic communication error for

error” devices that cannot detect the more specific errors
described for errors -361 through -363.]

-361 “Parity error in program |[Parity bit not correct when data received for

message” example, on a serial port.]

-362 “Framing error in [A stop bit was not detected when data was

program message” received for example, on a serial port (for example,
a baud rate mismatch).]
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-363

“Input buffer overrun”

[Software or hardware input buffer on serial port
overflows with data caused by improper or
nonexistent pacing. ]

-365

“Time out error”

[This is a generic device-dependent error. ]

-400

“Query error”

[This is the generic query error for devices that
cannot detect more specific errors. This code
indicates only that a Query Error as defined in IEEE
488.2,11.5.1.1.7 and 6.3 has occurred.]

-410

“Query INTERRUPTED”

[Indicates that a condition causing an
INTERRUPTED Query error occurred (see IEEE
488.2, 6.3.2.3); for example, a query followed by
DAB or GET before a response was completely
sent.]

-420

“Quel’y
UNTERMINATED”

[Indicates that a condition causing an
UNTERMINATED Query error occurred (see IEEE
488.2, 6.3.2.2); for example, the device was
addressed to talk and an incomplete program
message was received. ]

-430

“Query DEADLOCKED”

[Indicates that a condition causing an
DEADLOCKED Query error occurred (see IEEE
488.2, 6.3.1.7); for example, both input buffer and
output buffer are full and the device cannot
continue.]

~440

“Quel’y
UNTERMINATED after
indefinite response”

[Indicates that a query was received in the same
program message after an query requesting an
indefinite response was executed (see IEEE 488.2,
6.5.7.5).]

-500

“Power on”

[The instrument has detected an off to on
transition in its power supply.]

-600

“User request”

[The instrument has detected the activation of a
user request local control.]
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Error

Probable Cause

Number Description
=700 “Request control” [The instrument requested to become the active
IEEE 488.1 controller-in-charge. ]
-800 “Operation complete” |[The instrument has completed all selected

pending operations in accordance with the IEEE
488.2, 12.5.2 synchronization protocol.]
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The unit also provides objects based on Microsoft Component Object
Model (COM). COM defines a common way to access and create software
components and services.

COM promotes the integration and the reuse of software components, as
well as interoperability. In order to interoperate, components developed
in different languages must adhere to a binary structure specified

by Microsoft.

OLE and ActiveX are based on COM. Many programming languages can
create and use COM components.

You can build your own programs using the provided properties and events
via the IcSCPIAccess interface (available on your unit). For information on
how to configure your unit for DCOM control, see Configuring DCOM
Access to Your Unit on page 192.
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ActiveX (COM/DCOM)—Quick Reference

The following diagram illustrates the different properties and events
available.

ICSCPIActiveX.dll

Object acting

ICSCPIAccess <4— asanentry
point

— Write property |
—— WriteBinary property |
—{ Read property |
| ReadBinary property ]
——{ Initialize property |

—| DeviceClear property |

—{ RemoteState property |

—{ LockoutState property |

—{ StatusByte property |

—| RequestService event |

—{ ReturnToLocal event |

These properties and events are fully explained on the following pages.
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Write

Description

Syntax

Parameter(s)

Possible error(s)

With this method you can send a program
message (single command or compound of
commands) to the device input buffer.

object.Write (Message)

Message: Required. A string value corresponding
to the program message to be sent.

Timeout: This error will occur if the operation
could not be completed within the allowed
delay. For information on timeout setting, see
Initialize on page 393.
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Properties

WriteBinary

Description

Syntax

Parameter(s)

Notes

Possible error(s)

With this method you can send a program
message (single command or compound of
commands) as an array of bytes into the device
input buffer.

object.Write (BinaryArray)

BinaryArray: Required. An array of bytes
corresponding to the program message to be
sent.

Use this method instead of the Write method if
you need to send commands in binary (COM is
UNICODE).

Timeout: This error will occur if the operation
could not be completed within the allowed
delay. For information on timeout setting, see
Initialize on page 393.

IMPORTANT

Before you retrieve data with the Read or ReadBinary methods, you
must specify the format in which the information must be returned.

Details on how to correctly set the format can be found below.

390
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Properties

Read

Description

Syntax
Parameter(s)
Response(s)

Notes

Possible error(s)

With this method you can retrieve all the data
from the device output queue in a UNICODE
format.

object.Read
None.
A string value (in UNICODE format).

This method must be used in conjunction with
the Write method. Always ensure that a query
has been previously sent before attempting to
read a response from the output queue.

To properly set the data format, send the
following command (using the Write method):
FORM:DATA <wsp>ASCIl <number_of_digits>
where <number_of digits> corresponds to the
number of digits after the decimal point that you
require.

Remember that the retrieved data will have to be
converted to a numeric format before you can
use it in calculations, for example.

Timeout: This error will occur if the allowed
delay has expired before the preceding Write
operation could send a response to the output
queue. For information on timeout setting, see
Initialize on page 393.

QueryUnterminated: This error will occur if the
output queue is empty (for example, no query
has been made previously).

LTB Series
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Properties

ReadBinary

Description

Syntax
Parameter(s)
Response(s)

Notes

With this method you can retrieve data from the
device output queue in a binary format.

object.ReadBinary
None.
An array of bytes.

This method must be used in conjunction with
the Write method. Always ensure that a query
has been previously sent before attempting to
read a response from the output queue.

To properly set the data format, send the
following command (using the Write method):
FORM:DATA <wsp>PACKED

The retrieved data does nof need to be converted
to a numeric format before you can use it in
calculations, for example.

To help you know the actual length of the
retrieved data, it has the following structure:

» The first byte contains the # character.

» The byte that immediately follows contains
the number of subsequent bytes that you
have to check to know the total length.
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ReadBinary

Possible error(s)

For example, if you receive this response (here,
values are expressed in decimal instead of binary
for easier readability):

#21375892..

The byte that immediately follows the # contains
2, which means that you have to read the two
following bytes to know the length (in bytes) of
the retrieved data. The bytes indicate 1 and 3.
The length will then be 13 bytes. The actual
response will begin at byte number 5, in this
case.

Timeout: This error will occur if the allowed
delay has expired before the preceding Write
operation could send a response to the output
queue. For information on timeout setting, see
Initialize on page 393.

QueryUnterminated: This error will occur if the
output queue is empty (for example, no query
has been made previously).

Initialize

Description

Syntax

Parameter(s)

Notes

With this method you can configure the timeout
value that is, the allowed delay for Read and
Write operations, in milliseconds.

object.lnitialize(Timeout)

Timeout: Required. A numeric value
corresponding to the delay in milliseconds.

If the Initialize method is not invoked, the default
value is 10 000 milliseconds.
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Properties
DeviceClear
Description This method performs a Device Clear operation
as specified in the IEEE 488.1 standard.
Syntax object.DeviceClear
Parameter(s) None.
RemoteState
Description This property returns or sets the device’s remote
state.
Syntax object.RemoteState (to retrieve the state)
object.RemoteState=State (to set the state)
State: a Boolean value corresponding to:
True: Remote
False: Local
Parameter(s) None.
Response(s) If the property is used to get the device’s remote
state, the property will return a Boolean value.
Access Get/Set
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Properties

LockoutState

Description

Syntax

Parameter(s)

Response(s)

Access

This property returns or sets the device’s lockout
state.

object.LockoutState (to retrieve the state)
object.LockoutState =State (to set the state)
State: a Boolean value corresponding to:
True: Lockout
False: No lockout

None.

If the property is used to get the device’s lockout
state, the property will return a Boolean value.

Get/Set

StatusByte

Description

Syntax
Parameter(s)
Response(s)

Notes

Access

This read-only property returns the device’s
status byte. Refer to IEEE 488.2 standard for
status byte description.

object.StatusByte
None.
A value corresponding to the device’s status byte.

This property can be used in conjunction with
RequestService event (see RequestService on

page 396) to find out why the device caused a
Service Request (SRQ).

Get
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Events

RequestService

Description

Parameter(s)

Notes

This event is triggered whenever the device
causes a Service Request (SRQ).

None.

It is the user’s responsibility to configure the
different registers (*SRE, *ESE) as stated in the
IEEE 488.2 standard to receive SRQ.

When used in conjunction with StatusByte
property (see StatusByte on page 395), this event
allows you to determine the cause of the SRQ.

ReturnTolocal

Description

Parameter(s)

This event is triggered when the user presses the
Local button from the controller’s front panel
when the device is in Remote state.

None.
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E Communicating Through
TCP/IP Over Telnet

The EXFO Instrument Control provides SCPI automation or remote control
over Telnet through TCP/IP as a Windows Service that continuously listens
to a port from a Telnet server (FTB/IQS/LTB) on which modules to be
tested are connected.

There are two types of commands that can be sent over Telnet: SCPI
commands and internal protocol commands of the TCP/IP over Telnet
service. The internal commands allow you to perform certain actions such
as send SCPI commands as a script instead of one by one, force the
disconnection of an active session, view the status of modules and of
connected clients, etc.

Executing SCPI Commands Over Telnet

You can remotely control the modules by executing SCPI commands
through TCP/IP over Telnet. The commands are sent remotely from the
Telnet client (on a computer) to the Telnet server (in this case, the 1QS,
FTB, or LTB unit).

You can connect from a remote Windows client or a Linux (or Unix)
remote client.

Note: The Telnet client is available on almost all units in case you intend to use
these units as computers to connect to a Telnet server. However, on an
FTB-1v2, FTB-2, or LTB-1 running Windows Embedded 8 Standard, the
Telnet client is not available. With these units, you must use the PuTTY
application to establish communication.

Before being able to send SCPI commands, you must first establish a
connection to the Telnet service.
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To execute SCPI commands over Telnet from a remote
Windows client:

1. Establish a connection to the Telnet service as follows:

1a. From your computer, start Windows.

1b. On the taskbar, click Start (Start button (E) under Windows 8.1
and Windows 10) and select Run.

Note: Depending on the operating system, Run can sometimes be found under

Windows System.

1c. Inthe Open box, type telnet, and then click OK.

I ? X

= Type the name of a program, Folder, document, or
E Internet resource, and YWindows will open it For you,

Open: | telnet v

ok | [ cancel | [ Browee...

Note: If you receive an error message, it probably means that the Telnet client is

not already activated on your computer. In this case, in the Open box, type
pkgmgr /iu:TelnetClient, and then click OK to enable the client. Once it is
done, perform step 3 again.
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1d. In the displayed Telnet editor window, type the
OPEN <IP_ADDRESS OF TELNET SERVER> <PORT>
command to connect to the TCP/IP Telnet Service.

Example: open 10.192.2.45 5024

A BEE

elcome to Mic oft Telnet Client

Escape Chara *CIRL+1"
icrosoft Telnet?> open 18.192.2.158 5824
IP address of the ——— Port number

IQS, FTB, or LTB
unit

Note: Port 5024 is designated for sending SCPI commands in the Telnet protocol.

1e. Press ENTER to establish a connection with the Service.

Once the connection is established, the READY> prompt is
displayed in the Telnet editor window.

Telnet 10.192.2.150

S Manager

Note: If the connection cannot be established, the Connection to host lost
message is displayed instead.

LTB Series 399



Communicating Through TCP/IP Over Telnet
Executing SCPI Commands Over Telnet

400

2. Enter the desired SCPI commands as follows:

» For a single SCPI command: Type or copy the desired command in
the Telnet editor window, and then press ENTER to execute it.

Telnet 10.192.2.150 HAUT I . (O] x

ket Blazer 1QS

» For multiple SCPI commands: Copy the desired commands from
any script file, enclose them in a BEGIN and END block in the

Telnet editor window, and then press ENTER. For more

information, see Internal Commands of the TCP/IP over Telnet
Protocol on page 405.

BEGIN

:50URce:
:OUTPut =
:OUTPut =
:OUTPut =
:S0URce :DATAH
:80URce:
:80URce:
:80URce:
:80URce:
:80URce:
:80URce:
:50URce:

DATA:TELecom:CLEar
TELecom:CONNector?
TELecom:CONMNector OPTical
TELecom:CONNector?
:TELecom:INTerface :TYPE?
:TELecom:INTerface:TYPE 0C3
:TELecom:INTerface :TYPE?
:TELecom:HOP:TYPE?
:TELecom:HOP:TYPE STS1
:TELecom:HOP:TYPE?
:TELecom:LOP:TYPE UT15
:TELecom:LOP:TYPE?

Previous test cleared successfully

OPTICAL

Command executed successfully

OPTICAL
NONE

Command executed successfully
C3

NONE

Command executed successfully
51

Command executed successfully
T15

READY >

3. Click *!to close the session.
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To execute SCPI commands over Telnet from a remote
Linux client:

1. Establish a connection to the Telnet service as follows:

1a. From your computer, right-click on the desktop, and then click
Open Terminal.

Open Terminal
Create Folder
Create Launcher

Create Document L4

Clean Up by Name
¥ Keep Aligned

Paste Files

Use Default Background

Change Desktop Background

The command prompt is displayed in the Telnet editor window.

L Lt root® ORADE:~ s Lotk =t :. .*. |
File Edit View Temminal Tabs Help
[root@ORADE ~]# [ ﬁ

1b. Connect to the TCP/IP Telnet Service by typing the
OPEN <IP_ADDRESS OF TELNET SERVER> <PORT>

command:

Example: open 10.192.2.45 5024
Note: Port 5024 is designated for sending SCPI commands in the Telnet protocol.

The connection is established when the message Connected to
Toolbox/IQS Manager is displayed in the Telnet editor window.

Eile Edit View Terminal Tabs Help
[root@0RADB ~]# telnet 10.192.2.150 5024
Trying 10.192.2.150...

Connected to 10.192.2.150 (10.192.2.150).
Escape character is "#]'.

Trying to connect....

Connected to Toolbox/I0QS Manager

READY> ]
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2. Enter the desired SCPI commands as follows:

» For a single SCPI command: Type or copy the desired command in

the Telnet editor window, and then press ENTER to execute it.

E 1001% ORADB;~ - =)

Eile Edit View Terminal Tabs Help

[root@0RADE ~]# telnet 10.192.2.150 5024

Trying 10.192.2.150...

Connected to 10.192.2.150 (10.192.2.150).

Escape character is 'A]".

Trying to connect....

Connected to Toolbox/IQS Manager

READY> inst:cat:full?

“Transport Blazer (10.7Cb/s) 1Q5-8130NGE",13,"Packet Blazer IQ5-85108",14

READY> I

» For multiple SCPI commands: Copy the desired commands from

any script file, enclose them in a BEGIN and END block in the

Telnet editor window, and then press ENTER. For more

information, see Internal Commands of the TCP/IP over Telnet

Protocol on page 405.

3. Click ' * to close the session.
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Accessing Modules

A session can directly access an instrument using valid LINS commands
such as LINS10:SOURce:DATA:TELecom:CLEar.

However, in a context of multiple sessions, additional commands are
available to inform other sessions that an instrument is currently in use.

When a session uses the CONNECT LINS command, another session using
the same CONNECT LINS command will receive an error indicating that
the instrument is already in use.

For example:

» SESSION 1 sends this command:
CONNECT LINS10

The command returns...OK

» SESSION 2 sends this command:
CONNECT LINS10

The commands returns...Error

At this moment, SESSION 2 knows that LINS10 is already in use by another
session.

Note: Both sessions must use these commands to ensure that they receive
accurate information.
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A module is released by one of the following actions:

>

>

>
>

Executing the CLOSE LINS command to disconnect the link with the
module. For more information, see CLOSE LINS on page 409.

Executing the CLOSE command to end the current session once the
execution of all the desired commands has been completed. For more
information, see CLOSE on page 408.

Closing the current session by clicking the Close button on the Telnet
editor windows'’ title bar.

Shutting down and restarting the client computer.

A network interruption.

A module can also be released when you terminate the communication by
using the KILL LINS command. For more information, see KILL LINS on
page 413.
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Internal Commands of the TCP/IP over Telnet
Protocol

The internal commands allow you to perform certain actions such as send
SCPI commands as a script instead of one by one, force the disconnection
of an active session, view the status of modules and of connected clients,
etc. The internal commands are not case-sensitive.

ABORT BEGIN

Description The ABORT BEGIN command prevents the execution
of the SCPI commands that are enclosed in a BEGIN
and END block, and returns to the READY > prompt in
the Telnet editor window.

Syntax ABORT BEGIN

Telnet 10.192.2.150

Examples

PE
:TYPE UT1S
:TYPE?

READY >

LTB Series 405



Communicating Through TCP/IP Over Telnet
Internal Commands of the TCP/IP over Telnet Protocol

406

BEGIN and END

Description

Syntax

The BEGIN and END commands allow to define
blocks of SCPI commands (script) in a Telnet editor
window. The SCPI commands enclosed in BEGIN and
END blocks will be executed in batch.

BEGIN
<SCPI_command>

<SCPI_command>

END
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BEGIN and END

Examples

Notes

BEGIN

:50URce:DATA:TELecom:CLEar
:OUTPut : TELecom: CONNector?
:0UTPut : TELecom: CONNector OPTical
:0UTPut : TELecom: CONNector?
:80URce :DAT

:80URce:

:80URce: :INTerface:TYPE?
:S0URce: :HOP:TYPE?
:S0URce: :HOP:TYPE STS1
:S0URce: :HOP:TYPE?
:80URce :DAT :LOP:TYPE UT15
:80URce :DATA:TELecom: LOP:TYPE?

Previous test cleared successfully
OPTICAL

Command executed successfully
OPTICAL

NONE

ggmmand executed successfully

NONE
Command executed successfully
51

Command executed successfully
T15

READY >

» To execute a single command, simply type or

paste the command in the Telnet editor window.

» You cannot enclose internal commands in a

BEGIN and END block, except the ABORT BEGIN

command.
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CLOSE
Description The CLOSE command terminates the current Telnet
session.
Syntax CLOSE
Examples & Telnet 10.192.2.150

OSE
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CLOSE LINS

Description

Syntax

This command allows to close any active
connections that have been previously established
with the CONNECT LINS command (see CONNECT
LINS on page 411). You can send this command to
close all client’s connections to any module,
including the current connection.

The syntax of the command vary according to the
type of platform you are using.

» For FTB-500 and IQS-600:

CLOSE LINS<Unit_Number> <Slot_Number>

You must specify the unit number and the slot
number identifying the module for which you
want to close the connections.

For FTB-1v2, FTB-1v2 Pro, FTB-2, FTB-2 Pro, FTB-4
Pro, LTB-1, LTB-2, LTB-8, and LTB-12:

CLOSE LINS<Logical_Instrument_Number>

You must specify the logical instrument number
corresponding to the module for which you want
to close the connections. This number is
configurable from the Remote Control
Configuration application.
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CLOSE LINS

Examples

Trying to connect....
Connected to ToolboxsIRS Manage:.
¥} conncct linzid
: 1A.192.2 218:2178 connected to Module at LINS14 now.
se_linsi4d
is closed by this client.

Notes » If the command is not executed successfully, a
possible reason could be that the provided
information does not correspond to a valid LINS.

» On all platforms except 1QS-600 and FTB-500,
CLOSE LINS does not prevent another session
from accessing the instrument using a direct LINS
command.
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CONNECT LINS

Description This command allows to inform other sessions that
you are connected to one or more instruments.

Syntax The syntax of the command vary according to the
type of platform you are using.

» For FTB-500 and IQS-600:
CONNECT LINS<Unit_Number> <Slot_Number>
You must specify the unit number and the slot
number identifying the module to which the
session will connect.

» For FTB-1v2, FTB-1v2 Pro, FTB-2, FTB-2 Pro, FTB-4
Pro, LTB-1, LTB-2, LTB-8, and LTB-12:

CONNECT LINS<Logical_Instrument_Number>

You must specify the logical instrument number
corresponding to the module to which the
session will connect. This number is configurable
from the Remote Control Configuration
application.

LTB Series 411



Communicating Through TCP/IP Over Telnet
Internal Commands of the TCP/IP over Telnet Protocol

CONNECT LINS

Examples

Trying to connect....

Connected to Toolbox/INS Managemw.
oy ncct linald
B.192.2.218:2198 connected to Module at LINS14 now.

Notes » On all platforms except IQS-600 and FTB-500, for
compatibility reasons, you can connect to a
module with a valid instrument command and a
valid LINS (such as
Lins10:SOURce:DATA:TELecom:CLEar).
However, there will be no way for other sessions
to know that you are connected to this
instrument.

» If the command is not executed successfully, the
possible reasons could be:
» The module is already connected to
a different client session.

» The provided information does not
correspond to a valid LINS.
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KILL LINS

Description

Syntax

Examples

This command allows any user to terminate the
session that contains the specified connection (LINS),
if this connection has been previously established
with the CONNECT LINS command (see CONNECT
LINS on page 411). This means that it will terminate
all active connections that belong to a session if these
connections have been previously established with
CONNECT LINS.

The syntax of the command vary according to the
type of platform you are using.

» For FTB-500 and IQS-600:

KILL LINS<Unit_Number> <Slot_Number>

You must specify the unit number and the slot
number identifying the module for which you
want to terminate the session.

For FTB-1v2, FTB-1v2 Pro, FTB-2, FTB-2 Pro, FTB-4
Pro, LTB-1, LTB-2, LTB-8, and LTB-12:

KILL LINS<Logical Instrument Number>

You must specify the logical instrument number
corresponding to the module for which you want
to terminate the session. This number is
configurable from the Remote Control
Configuration application.

- Telnet 10.192.2.150 Hl AT !En

ion is terminated
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KILL LINS

Notes » To know the status of the modules before
terminating connections using the KILL LINS
command, you can first enter the STATUS CLIENT
command. For more information, see STATUS
CLIENT on page 415.

In the example below, two modules are connected:
LINS13 and LINS10.

FAS . =4

1 Connected at 5-15-2088 5:41:23 AM Connected to LINS13
885 Connected at 5-15-2088 6:84:42 AM Connected to LINS18

» To disconnect the LINS10 module used by
another session, enter the kill lins10 command. A
confirmation message is displayed once the
module is disconnected.

d to LINS13]
d ¢

iz terminated

» Enter again the STATUS CLIENT command to
confirm the termination of the module (LINS10 in
our example). Only the information of the
remaining connected client is displayed.

N Telnet 10.192.2.133 HiA T o

=nt
Connected at 5-15-2088 5:41:23 > ted to LINS13
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STATUS CLIENT

Description

Syntax

Examples

This command lists out all clients with their
connection time and modules.

STATUS CLIENT

STATUS CONNECTION

Description

Syntax

Examples

Notes

This command lists out all the connections with their
Idle or Active status.

STATUS CONNECTION

By default, any connection that is idle for 5 minutes or
more is identified as Idle.
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STATUS MODULE

Description This command lists out all the modules with the slot
numbers where they are located (IQS-600 and
FTB-500), or with their LINS (all other platforms).
Syntax STATUS MODULE
Examples
WHO M I?
Description This command retrieves the IP address and the
communication port of the current session.
Syntax WHO M I?
Examples

Irying to connec

[
Connected to ToolhoxsIQ3 Manager.
READY > who m 17

10.192.2.218:2193
IREADY
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CHINESE REGULATION ON RESTRICTION OF HAZARDOUS SUBSTANCES (RoHS)

Hh B 5T T W R BR A K R

NAMES AND CONTENTS OF THE TOXIC OR HAZARDOUS SUBSTANCES OR ELEMENTS
CONTAINED IN THIS EXFO PRODUCT
BEFEA EXFO 7 il F A B FE B BOT R I H R S B

Part Name Lead Mercury Cadmium Hexavalent Polybrominated Polybrominated
A4 R Chromium biphenyls diphenyl ethers
it} i i VaviE::: ST/ SN EAL e ]
(Pb) (Hg) (Cd (Cr(VI) (PBB) (PBDE)
Enclosure
ghz= 0} (6} 0} (6} 0} (6}
Electronic and
electrical
sub-assembly X o] X (o] X X
BBFMBSAY
Optical
sub-assemblya X 0o o 0 0 0
e
Mechanical
sub—assemb]ya 0 0 0 0 o) 0
HUAAH 2
Note:
i

This table is prepared in accordance with the provisions of SI/T 11364.

ARLAKYE SI/T 11364 IHLE S -
O: Indicates that said hazardous substance contained in all of the homogeneous materials for this part is below the
limit requirement of GB/T 26572.
0: FRZA EWAE LA IR BB E T & BEITE GB/T 26572 ARifERLE FI IR B Z K LLT .

X: indicates that said hazardous substance contained in at least one of the homogeneous materials used for this part
is above the limit requirement of GB/T 26572. Due to the limitations in current technologies, parts with the “X”

mark cannot eliminate hazardous substances.

X: FORIZA FEWEDAEZI A IS FUAR P & Rl GB/T 26572 hrviEAlE IR 20K
FRC “X7 BOERIE, B R Bk EOR R R KT BRI T 0k S DA 5 M A

a. If applicable.
I AE A
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