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Chapter 1
Installation

Product Overview
The SpectralBER 10 Gh/s System comprises:

® Agilent VXI C-Size Mainframe.

® Agilent E1406A Command Module.

® Agilent J1421A Clock Source Module

® Agilent HP J1421B Transmitter Module and/or J1420B Receiver
Modules in any combination

® Optionally an Agilent J1426A 2 MHz (MTS) or Agilent J1427A
1.5 Mb/s (BITS) Reference Clock Module.

It can be controlled from a PC or workstation using any of the following:

® SCPI Commands.
® Universa Instrument Drivers.
® A Soft Front Panel.

Note Installation isperformed in thefollowing order:

1 2 4 5 7

Prepare Install Install Install Connect
Hardware GPIE Software

1 Prepare
1.1 Initial Inspect the shipping containers for damage. If the shipping containers or
Ins p ection cushioning material is damaged, it should be kept until the contents of the

shipment have been checked for completeness and the system has been
checked both mechanically and electrically. Procedures for checking
electrical operation are given in the individual module User’s Manuals. If
the contents of the shipment are incomplete, if there is mechanical damage
or defect, notify the nearest Agilent Office. If the system does not pass the
electrical performance tests given in the individual module User’s Manual,
notify the nearest Agilent office. If the shipping container is also damaged,
or the cushioning material shows signs of stress, notify the carrier aswell as
the nearest Agilent office. Keep the shipping materials for the carrier’s
inspection. The Agilent officewill arrangefor repair or replacement without
waiting for claim settlement.

WARNING TO AVOID HAZARDOUS ELECTRICAL SHOCK, DO NOT PERFORM
ELECTRICAL TESTS WHEN THERE ARE SIGNS OF SHIPPING
DAMAGE TO ANY PORTION OF THE OUTER ENCLOSURE (COVERS,
PANELS, METERS).

Chapter 1 Installation 5



1

1.2 Operating
Environment

Temperature
Altitude

Humidity

Caution

1.3 Power
Requirements

WARNING

Module Power
Requirements

1.4 Cooling

Positioning the
Mainframe for Adequate
Cooling

Caution

Install
GPIB

Prepare Install Puwer on Install Verlfy Cunnect
Hardware Check Suﬂware

This system is designed for indoor use only. DO NOT operate the product
in an explosive atmosphere or in the presence of flammable gases or fumes.
The system may be operated in environments within the following limits:

+5°9%Cto+35°C
up to 3050 m (10,000 ft).

30% to 85% relative humidity to 40 °C.

The system should be protected from temperature extremes which may
cause condensation.

The module is designed for use in Installation Category Il and
Pollution Degree 2 per IEC 61010 and 644 respectively.

The mainframe can be operated at line voltages of 90 VAC to 264 VAC, and
line frequencies of 47 Hz to 66 Hz. The mainframe can also operate at
360 Hz to 440 Hz with line voltages of 90 VAC to 132 VAC.

The mainframe ships with a power cord and with afast blow fuseinstalled.
The fuseis suitablefor al line voltages. The fuseis not user replaceable.
Refer to* Replacement Power Cords’ on page 215 of the EB404A VXI C-Sze
Mainframe User and Service Manual for additional information on power
cords and on fuse replacement. Appendix A contains complete input power
specifications.

WARNING The power cord is the only way to disconnect the
mainframe from AC power and, therefore, it must be accessible
to the operator at all times. When the mainframe is mounted in
a system cabinet, the power cord need not be accessible since
the cabinet must have its own disconnect device.

VX1 modules are powered from the VX1 Mainframe. The mainframe
provides adequate power for al the Spectral BER modules.

The mainframe provides adequate cooling for Spectra BER modules.

VX1 instruments are cooled by air drawn through the back of the mainframe
and exhausted out the sides. The power supply is cooled by air drawn from
the right side (facing the mainframe) and exhausted out the |eft side. When
placing the mainframe on awork bench or if the mainframeisrack mounted,
provideat least aoneinch clearance at the back and sidesto allow for proper
air flow.

Do not restrict the air flow into or out of the VXI Mainframe.

6
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2
Prepare Install Power on Install Install Verlfy Connect Install
Hardware Check GPIB Suﬂware
Hardware

2

2.1 Installing a
Mainframe

2.2

Setting
Module

Note

Addresses

Note

E1406A Command Module

Note

Install Hardware

If the VX1 Mainframe(s) are to be ingtalled in a system cabinet (rack
mounted) do thisfirst using theinstructions supplied with the system cabinet
before installing the modules. Otherwise place the VXI Mainframe(s) on a
suitable table or bench before installing the modules.

Set the modul e address switches as appropriate before installing the
modules. Refer to the following paragraphs for details.

A Spectral BER 10 Gh/s System is a“virtual instrument” in VX1 terms,
consisting of up to 4 message based servants. The servants can be any mix
of Clock Source, Transmitters and/or Receivers.

The Timing Sources (J1426A and J1427A) if used are NOT part of the V X1
instrument. They only take power from the VXI bus backplane.

To create the VXI instrument, the normal V XI rules asregards logical
address settings must be observed. Each servant Clock Source, Transmitter
and/or Receiver must haveitslogical addressset such that it isuniquewithin
the VXI Mainframe and within the servant area setting of the Slot 0
Command Module. The logical addresses of the servant modules are set by
switches on the modules. (Refer to the following paragraphs for details.) A
typical configuration using the factory default settingsisshownin Table 1-1
which corresponds to the system shown in Figure 1-2.

Table 1-1. A Typical SpectralBER 10 Gb/s Configuration

VXI Module Logical | Servant GPIB

Slot Address Area Address
0 E1406A Command Module o 255" 70900
2 J1426A Timing Source L L
3/4 J1421A Clock Source 16" --- 70902
5/6/7 [J1422B Transmitter 21" 70903
8/9/10 |J1420B Receiver 32" 70904

*

Factory Default Setting
** The Timing source is not part of the VXI instrument. Only power is supplied
from the VXI bus backplane. No control is needed.

In general, you will not need to change the Command M odule switchesfrom
their default settings.If you do need to change the settings for your system,
see the E1406A Command Module User’s Manual for details.

Install the E1406A Command Modulein Slot 0. See Figure 1-2.

Chapter 1
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2 1 2 3 ) 5 5 7
Install Prepare Install Power On Install Install Verify Connect
Hardware Hardware Check GPIB Software

BIMARY |
4

J1421A Clock Source Ingeneral, youwill not need to change the Clock Source Logical Address
switches from their default setting (logical address 16 / GPIB secondary
address 01). If you do need to change the setting for your system, assign a
logical addressto the Clock Source module by setting the Logical Address
switches on the rear pand of the module (their position isindicated on the
side cover of the module, see Figure 1-1). The setting sel ected must not
conflict with the logical address of any other module in the system.

- . This diagram shows the faciory
s Y
fﬂ__,ﬂ-'”ﬁff I,:“-ﬂ_ defeult Logical Addrass switch
- senings for the Clack Source,

Iraremitier and Hacewer modules.

Clock Sourca BIKEAY | ., 4
POSTON | T

gy

1y I

B
16 H=1r=5
Trarsmites

Aecaiver

Figure 1-1. Setting the Logical Address Switches

J1422B Transmitter Ingeneral, you will not need to change the Transmitter Logical Address
switches from their default setting (logical address 24 / GPIB secondary
address 02) unless you are installing more than one Transmitter modulein a
mainframe. If you do need to change the setting for your system, assign a
logical address to the Transmitter module by setting the Logical Address
switches on the rear pandl of the module (their position isindicated on the
side cover of the module, see Figure 1-1). The setting selected must not
conflict with the logical address of any other module in the system.

J1420B Receiver Ingenera, you will not need to change the Receiver Logical Address
switches from their default setting (logical address 32 / GPIB secondary
address 03) unless you are installing more than one Receiver modulein a
mainframe. If you do need to change the setting for your system, assign a
logical addressto the Receiver module by setting the Logical Address
switches on the rear pand of the module (their position isindicated on the
side cover of the module, see Figure 1-1). The setting selected must not
conflict with the logical address of any other module in the system.

8
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2
Prepare Install Power on Install Install Venfy Connect Install
Hardware Check GPIB Suﬂware
Hardware

J1426A/J1427A Timing

2.3

Sources

Positioning
the Modules

Note

The Timing Sources J1426A 2MHz MTS or J1427A 1.5 MB/sBITSif used,
are not GPIB modules and so have no Logical Address switches.They only
take power from the VXI bus backplane.

The E8404A Mainframe supplied has 13 dlots, with the exception of the
E1406A Command Module (Slot 0 Controller) which must be positioned in
Slot 0, the Spectral BER modules can be loaded in any of the remaining 12
dotsin the mainframe. However, we recommended that modules be |oaded
in the order shown in Figure 1-2 to facilitate connecting the modules using
the semi rigid cables provided to connect the Clock Source to the
Transmitter Module and the Receiver Module to the Clock Source. Each
Transmitter and Receiver module occupies 3 VXI dots, the Clock Source
Module occupies 2 slots and the Timing Source Module one slot. In one
mainframe therefore, one Timing Source, one Clock Source, one
Transmitter and two Receiver modules can be accommodated. If Receiver
Modules only are required in a mainframe then four can be accommodated.

To be EMC compliant, al unused slotsin the VXI Mainframe must be
covered with an EMC Filler Panel (Agilent Part No. E8400-60202)
supplied with the system.

= L S F’Emli___’ﬁ

E1406A J1426A J1421A J1422B J1420B EMC Filler
Command or Clock Transmitter Receiver Panel
Module J1427A  Source Module Module (Slots
(Slot0) Timing  Module (Slots5/6/7) (Slots 8/9/10) 1,11,12)
Source (Slots 3/4)
(Slot 2)

Figure 1-2. Module Positions

Chapter 1
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Install

Prepare Install Puwer on Install Install Verlfy Cunnect
Hardware Check GPIB Suﬂware

Hardware

2.4 Installing
Modules

Caution Disconnect power from the mainframe before inserting or removing
modules to prevent irreparable damage to the module or mainframe.

Install the modulesin their respective dots using the procedure in Figure 1-3.

Note All modulesin the mainframe are grounded through the mainframe chassis.
During installation, tighten the instrument’s retaining screws (Step 4) to
secure the instrument to the mainframe and to make the ground connection.

(:D Set the extraction levers out 2 Slide the module into a siat until the
back plane connectors touch

Extraction

Levers \

@ Seat the module in the
miainframe by pusheng
the extraction levers in

@ Tighten the fop and botiom
SCrews to setune e module
in the mainframe

To reméwe the module from the
mainframe reverse the procedure

Figure 1-3. Installing a Module in a VXI Mainframe

10 Installation Chapter 1



Prepare Install Puwer on Install
Hardware Check GPIB

3
Install H Verify Hcannect Power On
Suﬂware
Check

3 Power On Check

Switch on the VXI mainframe and check that the mainframe powers
up and that the fans operate.

Check the Command Module LEDs. Failed will turn ON then OFF,
Access will be flashing and Ready will be ON.

Check the Clock Source LEDs. Failed will turn ON then OFF, Access
will be flashing and 10G will be ON.

Check the Transmitter LEDs. Failed will turn ON then OFF and
Accesswill be flashing.

Check the Receiver LEDs. Failed will turn ON then OFF, Accesswill
be flashing and OOF will be ON.

Chapter 1
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4
Install
GPIB

4 Install GPIB

Note

4.1 Install GPIB
Interface

4.2 Install I/0O
Libraries

4.3 Configure
I/O Libraries

Note

Prepare Install Puwer on Install Install Verlfy Cunnect
Hardware Check GPIB Suﬂware

The SpectralBER system requires an external controller (PC or
Workstation) fitted with a GPIB interface. If you have not aready done so,
install a GPIB interface card and it’ s associated software in your external
controller.

The following paragraphs describe installing an Agilent GPIB Interface. If
installing any other manufacturer’s GPIB Interface follow the installation
instructions supplied with that interface.

These components are not supplied with Spectral BER.

Install a GPIB Interfacein your external controller. (Seethe GPIB Interface
Installation Guide supplied with the interface for instructions.)

Install the I/0O Libraries supplied with the GPIB interface in your external
controller. (Seethe I/O Libraries Installation and Configuration Guide
supplied with the interface for instructions.)

If the I/O Config utility was not automatically run at the end of the
installation process, run it now using the instructionsin 1/0O Libraries
Installation and Configuration Guide supplied with the interface.

1. Launchthe /O Config utility that comes with the I/O Libraries.

2. Inthe Available I nter face Types window, select
VXI Command Module and press Configure. (The default VISA
Interface Name should be acceptable.)

3. Itislikely that you will only have one GPIB card in your controller,
in which case you should choose GPIBO. If you have more than one
card, ensure that you choose whichever one your mainframeis
connected to.

4. The GPIB Primary address can be found by looking at the DIP
switches on the Command Module. Each Command M odule must
have a unique address (the default is 9) to allow it to be identified on
the GPIB bus.

5. Press OK and you will see the new interface added to the list of
interfaces.

Late information about configuring a Spectral BER system will be found on
the Spectra BER System Software CD in the readmefile.

12 Installation
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Prepare Install Puwer on Install Install Verlfy Cunnect Install
Hardware Check GPIB Suﬂware
Software

5 Install Software

Description

Instrument Firmware

Universal Instrument
Driver

Soft Front Panel

Firmware Upgrade Utility

Platforms &
Operating
Systems

Hardware Requirements
(Windows Platforms)

Spectra BER system software is supplied on a CD. The software supports
Windows95/98/NT/2000. For each system it comprises:

® |nstrument Firmware

® Universal Instrument Driver
® Soft Front Panel

® Firmware Upgrade Utility

Thelnstrument Firmwareisthe SpectralBER codeinstalled in theindividual
Clock Source, Transmitter and Receiver modules.

The Universal Instrument Driver (UID) is built on top of, and uses the
services provided by VISA (Virtual Instrument Software Architechture).
(VISAisinstalled withthel/O Libraries, see4 Install GPIB on page 12.) The
driver can be used with any GPIB Interface for which the manufacturer has
providedaVISA DLL. Itincludesa"Function Panel” (.fp) filewhich allows
it to be used with visual programming environments such as HP-VEE,
LabWindows, and LabVIEW.

The Soft Front Panel providesagraphical user interfacefor the Spectral BER
system. It is also used to verify system communications and functionality
when the system isfirst installed and can be used as alearning tool to
demonstrate system control and capability. It is aso auseful tool for
debugging software under development.

The Firmware Upgrade Utility is provided so that you can easily upgradethe
instrument firmware.

SpectraBER is compatible with; WIN95/98, WINNT 4.0, WIN2000 and
SUN.

When running SpectralBER software under Microsoft Windows, the
following hardware is recommended:

® Pentium or higher processor.

® 16 MB RAM minimum, 32 MB RAM recommended
(Windows 95/98).

® 32 MB RAM minimum, 64 MB RAM recommended
(Windows NT/2000).

® 20 MB free hard disk space.

* CD-ROM drive.

® 1024 x 768 pixel 256-color display or better.

® GPIB card that supports Microsoft Windows 95/98/NT/2000.

Chapter 1
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5
Jnstal o o}, |t | g, | o o
Other Software ® | O Librariesfor Instrument Control (VISA and SICL), supplied with
Requirements your GPIB Interface.
® Any other application programs such as C or C++ that you wish to use
to program the V X1 system.
5.1 Install I/O If you have not already done so, install the software (VI1SA and SICL) using
Libraries the media and instructions supplied with your GPIB Interface card. See 4
Install GPIB on page 12.
5.2 Install Spectral BER System Software is on the CD supplied with your
Spectral BER System. The CD has four directories, two that correspond to
Spectral BER the platforms supported:
System _
Soft ® Windows 95/98/2000/NT
ortware e Solaris

The two other directories on the CD contain:

® Manuals (in pdf format)
® Adobe Acrobat Reader (required to read the pdf files)

Thetwo platform directories each contain the System Software appropriate
to the particular platform.

Windows 95/98/2000/NT  The System Software for Windows 95/98/NT/2000 consists of:

® Universa Instrument Driver (UID)
® Spectral BER soft front panel

® Spectral BER Upgrade Utility

® Spectral BER Instrument Firmware

Install SpectralBER System Software for Windows 95/98/2000/NT
1. Insert the CD in your drive, the CD should auto run.

2. Follow the instructions on the screen to install the software.

Note Theinstallation automatically installs a run-time version of LabWindows.

If the CD does not auto run:
1. Using MS Explorer access the win95nt directory on the CD.
2. Read the Readmefile.

3. Runthe setup fileto ingtall the System Software.

1. LabWindowsisa product of National Instruments Corporation.

14 Installation Chapter 1
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Prepare Install Puwer on Install Install Verlfy Cunnect Install
Hardware Check GPIB Suﬂware
Software

Solaris  The System Software for Solaris consists of:

® Universa Instrument Driver (UID)
® Spectral BER soft front panel

® Spectral BER Upgrade Utility

® SpectralBER Instrument Firmware

Install SpectralBER System Software for Solaris

Note Root permissions are required to install the driver.

From the solarig/driver directory on the CD:
1. Read the Readmefile.
2. Copy the hp142xb_pkg.tar file to /tmp.
3. cdto/tmp.
4. tar -xvf ./hpd22xa_pkg.tar
or

tar -xvf ./hpl42xb pkg.tar

5. After the package has been extracted, install it with the command
pkgadd -d /tmp/hpl42xb_pkg

Note: Uninstall facilities are al'so provided.

From the solaris/panel directory on the CD:

6. Read the Readmefile.
7. Jinstall.

8. Follow the on screen instructions.

Note Theinstallation automatically installs arun-time version of LabWi ndows.

5.3 Install If you have not already done so, install the application programs to program
; ; the VX1 system, such as C, C++ for example, according to the instructions
Appllcatlon supplied with the software.
Programs

1. LabWindowsisa product of National Instruments Corporation.

Chapter 1 Installation 15



6
Verify

6 Verify

6.1 Startthe Soft
Front Panel

Note

Prepare Install Puwer on Install Install Verlfy Cunnect
Hardware Check GPIB Suﬂware

Y ou can verify both hardware and software installation by starting the Soft
Front Panel. (Soft front panel software was installed as part of “Install
Spectra BER System Software” on page 14.)

Windows

95/98/NT /2000 Inthedirectory
C:\WxipnpwinNT(win95/98)\10GSpectral BER double click
onthefile 10G.exe, or double click on the gpplication icon.

Solaris Execute the command 10G.exe.

1. Thelnstrument Detect window shown in Figure 1-4 will be displayed.:

'WFGt i chebscie s Folowsrs) 0 D0 IER) recees
(GPIED: % 1. 1851 LE [N v
ZPIEA - 3. INGTF i B B

| = s

GFIED: . %: 3. . INSTR EE
™ Mockile

| Carwee] Soleeiend |
| Cicarraee ol |

Figure 1-4. Instrument Detect Window

In this case VISA has detected three Spectral BER modules:
GPIBO0::9::1:/INSTR

GPIBO0::9::2:/INSTR

GPIBO0::9::3::/INSTR

which meansthat at |east three modules with GPIB Secondary addresses of
1, 2 and 3 respectively have been correctly installed.

2. Either select one of the modules and click on Connect Selected, or
click on Connect All to start the Soft Front Panel. Figure 1-5 below
shows atypical Soft Front Panel.

16
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Prepare Install Puwer on Install Install Verlfy Cunnect
Hardware Check GPIB Suﬂware

Figure 1-5. A Typical Soft Front Panel

Chapter 1 Installation 17



7
Connect

7/ Connect

Caution

YA

7.1 Clock Source
toTransmitter

Electrical Connections

Prepare Install Puwer on Install Install Verlfy Cunnect
Hardware Check GPIB Suﬂware

Damage can occur to the optical input port of the J1420B if it is connected
directly to the optical output port of the J1422B.

Damage can occur to optical input ports if power exceeds 0 dBm.

If amodule is not used as specified, the protection provided by the equipment
could be impaired. The module must be used in anormal condition only (in
which all means for protection are intact).

Before connecting or disconnecting, ensure that you are grounded, or make
contact with the metal surface of the VXI Mainframe with your free hand to
bring you, the module, and the mainframe to the same static potential.
Modules remain susceptible to ESD damage while the module is installed in
the VXI Mainframe.

Additional ESD information is required when servicing see “ESD
Precautions” in the module manuals.

Connect the Clock Source and Transmitter modules as described bel ow

The J1422B Transmitter Module does not have an internal clock generator.
Connect one of the Timing Source modules (J1426A or J1427A if required)
to the J1421A Clock Source Module and the J1422B Transmitter asfollows:

1. Connect the source clock (MTS or BITS) to the Timing Source
module (Ref In).

2. Connect the Timing Source module (Clock Out) to the Clock Source
module (Ref Clock In Insert). Use the semi rigid cable provided as
shown in Figure 1-6.

3. Connect the Clock Source module (Clock Out) to the J1422B
Transmitter Module (Clock 1n). Use the semi rigid cable provided as
shown in Figure 1-6.

18 Installation
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Prepare Install Puwer on
Hardware Check

Install Install Verlfy Cunnect
GPIB Suﬂware

Caution

Note

Optical Connection

Caution

7.2 Receiver to
Clock Source

Electrical Connection -
Loop Timing
(Synchronizing with
Received Data)

Semi Rigid Cable
(see Caution below)

Semi Rigid Cable

Figure 1-6. Clock Source toTransmitter Electrical Connections

Use the cable provided to connect the J1421A Clock Source
and J1422B Transmitter modules. The line clock signal from the
Clock Source is at 10 GHz.

Optimum performance of Precision 3.5 mm connectorsis achieved when
they are tightened to atorque of 90 Ncm (5 Ib-inch).

Damage can occur to the Optical Input port of a J1420B Receiver if it is
connected directly to the Optical Output port of a J1422B Transmitter.
(Damage can occur if input power exceeds 0 dBm.)

Connect the optical cableto the Transmitter Optical Out connector, connect
the other end of the optical cable to the Receiver Optical I n connector or to
the device to be tested.

To synchronize the Transmitter module to received data, connect the Clock
Source and Receiver modules as described below .

1. Connect the J1421A Clock Source Maodule (Clock Out) to the J1422B
Transmitter Module (Clock In). Use the semi rigid cable provided as
shown in Figure 1-7.

2. Connect the Ref Clock Out of the J1420B Receiver M odul e to the Ref
Clock In Slave of the J1421A Clock Source Module as shown in
Figure 1-7.

Chapter 1
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7
Connect

Caution

Note

Note

Optical Connection

Caution

Prepare Install Puwer on Install Install Verlfy Cunnect
Hardware Check GPIB Suﬂware

Semi Rigid Cable
(see Caution below)

Semi Rigid Cable
(see Note below)

Figure 1-7. Receiver to Clock Source Electrical Connections

Use only the cable provided to connect the J1421A Clock Source and
J1422B Transmitter modules. The line clock signal provided by the
Clock Source is at 10 GHz.

Use of the supplied semi rigid cable between the J1420B Receiver and the
J1421A Clock Sourceis only possible when the Clock Source, Transmitter
and Receiver are next to each other in the same VX1 Mainframe. If thisis
not the case, use a suitable flexible cable instead.

Optimum performance of Precision 3.5 mm connectorsis achieved when
they are tightened to a torque of 90 Ncm (5 Ib-inch).

Damage can occur to the Optical Input port of a J1420B Receiver if it is
connected directly to the Optical Output port of a J1422B Transmitter.
(Damage can occur if input power exceeds 0 dBm.)

Connect the optical cableto the Transmitter Optical Out connector; connect
the other end of the optical cable to the Receiver Optical I n connector or to
the device to be tested.
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Chapter 2
SpectralBER Overview

Product Overview

Note

This chapter contains general information on the composition of the
Adgilent SpectralBER 10 Gb/s System.

It uses the E8404A C-Size Mainframe with enhanced monitoring
capabilities. The enhanced monitoring capabilities allow you to monitor
power supply voltages, mainframe temperatures, fan operation and
backplane operation. Refer to the VXI C-Sze Mainframe User and Service
Manual for specific details of the mainframe.

The 10 Gh/s System comprises:

® Agilent VXI C-Size Mainframe.

® Agilent E1406A Command Module.

® Agilent J1421A Clock Source Module

® Agilent J1422B Transmitter Module and/or J1420B Receiver Modules
in any combination

® Optionally an Agilent J1426A 2 MHz (MTS) or Agilent J1427A
1.5 Mb/s (BITS) Reference Clock Module.

The system can be controlled from a PC or workstation using any of the
following:

® SCPI Commands
® Universa Instrument Drivers
® A Soft Front Panel

In a 10 Gb/s System each V XI mainframe needs a Command Module to
provide the required control of the message-based Transmitter/Receiver
modules.

Each Transmitter and Receiver module occupies 3 VX1 dlots, the Clock
Source Module occupies 2 dots and the Reference Clock Module one slot.
In one 13 dot C-Size V X| Mainframe therefore, one Clock Source, one
Clock Reference, one Transmitter and two Receiver modules can be
accommodated. If Receiver Modules only are required in amainframe then
four can be accommodated.

To be EMC compliant, al unused slotsin the VX1 Mainframe must be
filled with an EMC Filler Panel (Agilent Part No. E8400-60202).

Chapter 2
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VXI Mainframe &
Command Module

Detailsof the VX Mainframe and the Command Module arein the manuals
suppled with those components. (Refer to the VXI C-Sze Mainframe User

and Service Manual and the Command Module UsersManual).Controller to
Module Communication

To communicate with modules, SCPI commands are sent from the external
controller to the Command Module (Slot 0 Controller) inslot 0. The
commands are passed by the Command Module directly to individual

modules.
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SpectralBER
Modules

Receiver Module
(J1420B)

Typical 10 Gb/s System Modules

The Agilent J1420B is amessage-based C-size three slot VXI module. It is
the Receiver Module of the 10 Gb/s System and is used in combination with
an Agilent J1421A Clock Source Module and Agilent J1422B Transmitter

Module(s).

22 SpectralBER Overview
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Clock Source Module

(J1421A)

Reference Clock Source

(J1426A/J1427A)

Transmitter Module

(J1422B)

In a 10 Gh/s signal carrying PRBS payloads it makes BER measurements,
captures J0/J1 trace messages, detects Bl, B2, B3, REI-L/MS-REI,
REI-P/HP-REI and Bit errors and alarms as listed below:

*LOS

* OOF

*LOF

* AISL/MS-AIS
* RDI-L/MS-RDI
* AIS-P/IAU-AIS
* LOP-P/AU-LOP
* RDI-P/HP-RDI

For more information about this modul e, see the appropriate Receiver
Module User’s Manual and the Specification document supplied in the
System Manuals Binder.

The Agilent J1421A is a message based C-size double-slot VX1 module. It
isthe Clock Source Module of the 10 Gb/s System and isused in
combination with Agilent J1422B Transmitter Module(s) and Agilent
J1420B Receiver Module(s).

It suppliesaclock signal at 10 Gb/s (and optionally 2.5 Gh/s) for the J1422B
Transmitter Module. The Clock Source can be synchronized to an external
10 Gb/s (and optionally 2.5 Gb/s) clock or alternatively to areference clock
at either 2.5 GHz, 622 MHz or 156 MHz.

For more information about this module, see the Clock Source/MTSBITS
and Transmitter Module User’s Manual and the Specification document
supplied in the System Manuals Binder.

TheAgilent J1426A and J1427A aresingle-slot VXI modules. They provide
a155.52 MHz Reference Clock Insert for the J1421A Clock Source from a
2MHz MTS (J1426A) or a1.5 Mb/s BITS (J1427A) clock input.

For more information about this module, refer to the Clock
Source/MTSBITS and Transmitter Module User’s Manual and the
Fpecification document supplied in the System Manuals Binder.

The Agilent J1422B is a message based C-size double-slot VX1 module. It
isthe Transmitter Module of the 10 Gb/s System and is used in combination
with Agilent J1421A Clock Source Module and Agilent J1420B Receiver
Module(s).

It has the following characteristics:

® |[TU-T 1550 nm wavelength optical output.

® Transmits SDH/SONET STM-64/0C-192 framed signals.

* Concatenated payloads, channelized payloads down to VC-3/STS-1.
® Error injection.

® Alarm generation.

® Pointer control.

Chapter 2
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® Generates JO/J1 trace messages.
® APS control.
® Signal and path overhead edit.

For more information about this module, refer to the Clock
Source/MTSBITS and Transmitter Module User’s Manual and the
Specification document supplied in the System Manuals Binder.
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Chapter 3
The Soft Front Panel (GUI)

Introduction

The Agilent SpectralBER system can be controlled from a PC or
workstation using either SCPI commands, Universal |nstrument Drivers or
manually using the Soft Front Panel (Graphical User Interface). Thischapter
describes using the Soft Front Panel.

For more information on using SCPI commands, see Example Programs
using SCPI on page 57 and the SpectralBER System (10 Gb/s) Remote
Control Manual. For moreinformation on the Universal Instrument Drivers,
see Using the Universal Instrument Driver on page 49.

The Soft Front Panel providesagraphical user interfacefor the Spectral BER
System. Aswell as being another method of controlling the system, itis used
to verify system communications and functionality when the system isfirst
installed, see 6 “Verify” on page 16. It can also be used asalearning tool to
demonstrate system control and capability.

In addition, it is auseful tool for debugging software under development.
For example, the soft front panel can interrogate the system for its current
status. The modules are not forced to defined states before displaying the
current system status such as module states, number of modules, and their
logical addresses etc.

Chapter3
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Starting the Soft Front Panel

Windows 95/98/NT/2000 In the directory C:\Vxipnp\winNT(win95/98)\10GSpectral BER double click on
the file 10G.exe, or double click on the application icon.

Solaris  Execute the command 10Gspectralber_soft_panel.
SpectralBER 10 Gb/s System

1. Thelnstrument Detect window shown in Figure 3-1 will be displayed.:

W b debTi A Bt foliorsin] B0 Frea sHER meockdes
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Cicarraee ol |
= Larcsl |

Figure 3-1. Instrument Detect Window

Note Inthiscase VISA has detected three 10G SpectralBER modules:
GPIBO0::9::1:IINSTR
GPIBO0::9::2::1INSTR
GPIBO0::9::3::1INSTR
which means that three modules with GPIB Secondary addresses of 1, 2
and 3 respectively have been correctly installed.

2. Either select any combination of the modules detected and click on
Connect Selected, or click Connect All to start the Soft Front Panel.
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Soft Front Panel Description

Note

Figure 3-2 illustrates a typical SpectralBER 10 Gb/s System Soft Front
Panel and it’smain features. It isdivided into four areas; Transmitter Setup,
Receiver Setup, Clock Setup and Results. Each page of results containsfour
separate Results Panel's. One Results Panel is highlighted for each Receiver
in the system (identified by the GPIB address at the top of the pandl). If the
system contains more than four Receivers, click on the page Down button at
the right hand side of the page to display the next four Receiver Results
panels. The following pages describe the four areas in more detail.

The Soft Front Panel has been optimized for use at a screen resol ution of
1024 by 768 pixels. A lesser resolution may detract from the usability.

Any change to the soft front panel is actioned immediately. Changing the
value of afield automatically changes the instrument settings.

Figure 3-2. A Typical 10 Gb/s System Soft Front Panel

1 Transmitter Setup, see Figure 3-3.
2 Receiver Setup, see Figure 3-10.
3 Clock Setup, see Figure 3-14.

4 Results Display, see Figure 3-15.
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Transmitter Setup
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Select a transmitter module.
Select the framing format.
Select the transmission rate .
Invert the signal.

Scramble the frame.

Select the mapping mode.
Select the mapping.

Edit the overhead, see Figure 3-4.

Edit the J0/J1 string, see Figure
3-5.

Adjust the pointer, see Figure 3-6.
Satup APS settings, sse Figure 3-7.
Select the foreground payload.
Select the background payload.

Edit the foreground user pattern
when the foreground payload (12)
isset to User, see Figure 3-8.

Edit the background user pattern

Ve @

Figure 3-3. Transmitter Setup Area

16
17
18

19

20
21
22
23
24
25
26

when the background payload (13)
isset to User, see Figure 3-9.

Invert the foreground pattern.
Invert the background pattern.

Select the foreground payload
channel. The channel selection
range depends on the mapping
selected (7).

Select the foreground payload
AU3/STS1 channel when the
foreground payload (12) is set
to VC3/STS-1.

Select the error type.
Select the error mode.
Inject asingle error.
Select the alarm type.
Select the alarm mode.
Inject asingle alarm.
Switch the laser on/off.

* When changing rate, remember to also change the Bit Rate on the Clock Source, see Figure 3-14.

t The repeat alarm mode can be used to stress the boundary conditions for alarm detection. To permit this the Repeat
alarm mode generates the condition that will cause the alarm for the number of frames requested.
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Overhead Edit

=] Transmitter Dverhead Edit
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Figure 3-4. Transmitter Overhead Edit

Section/TOH Overhead 4 Select achanndl.
1 Set to user editable or default
settings. Path Overhead
2 User editable bytes. 5 Set to user editable or default

settings.
6 User editable bytes.

3 Sdect al channels.

Chapter3 The Soft Front Panel (GUI) 29



J0/J1 Messages

=4 Tranzmitter J0/J1 Messages

— J0 sztring
@7_ M 2345678348 C0E
bode Farrnat Eata Length Default - @
Meszage g Hex = 15
( :> Fixed Byte ASCII £2 Send 0 II @
— J1 sztring
@7_ 01234567834BC0E
Farrnat Data Length | O
_otai | 5
! Hex 15
( :) = astll B2 ! @
= Send 1 |
Cloze J

Figure 3-5. Transmitter JO/J1 Message Setting

JO string & J1 string

1 Set the message mode.

2 String edit area.

3  Set the string format to ASCII or Hex.
4

Set the length of the data string to 15 or 62" when in ASCIl mode or to
16 or 64" when in Hex mode.

Select the default string.
6 Send the string.

a1

*  When the string format is set to ASCII and the data length to 15, CRC is calculated and added to the transmitted
string. When the string format is set to ASCII and the data length to 62, CR+LF is added to the transmitted string.
When the string format is set to Hex and the data length to either 16 or 64, the string is sent as specified with no
addition.
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Pointer Adjust

—ﬁ Pointer Adjust Control Ed

Adjuzt

— Pointer
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=
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ff

— Pointer ¥alue

Yalue

3 |

Current Pointer 1

Figure 3-6. Pointer Adjust Control

1 Adjust the pointer up or down.
2 Adjust the pointer value.
3 Set new data flags on or off.
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APS Setting
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Figure 3-7. APS Setup
Select bits 1 to 4 of K1.
Select bits 5to 8 of K1.
Select bits 1 to 4 of K2.
Select bit 5 of K2.

Select bits 6 to 8 of K2.
Select the number of frames.

Append the sequence set up
with steps (1) to (6) aboveto
the APS sequence list (8).

APS sequencellist.

Delete the highlighted
sequence. (To highlight a
sequence click on the sequence
or the box in the left hand
column of the sequence list

(8)).

Insert the sequence set up with
steps (1) to (6) aboveto the APS
sequencelist (8). The sequence
will beinserted between two
highlighted entries. (To highlight
asequence click on the sequence
or thebox in theleft hand column
of the sequencelist (8)).

1

12

13
14
15

17

18

19

be ® ® 6

Edit the highlighted sequence.
The sequence will be
transferred back to thefields (1)
to (6) to be edited. (After the
seguence has been edited, click
on the Restore key (12) to
restore the sequence to the list.)

Restore the sequence being
edited to the list.

Clear the sequence list.

Select all of the sequence list.
Deselect all of the sequencelist.
Select the APS mode.

Set the number (n) of sequences
inthelist to repeat, where (n) is
thefirst n sequencesin thelist.
(Available only when APS
mode (16) is set to Repeat.)

Start a single sequence (when
APSMode (16) isset to Single)
or step to the next item (when
APS Mode (16) is set to Step).

Sart arepest sequence (when APS
Mode (16) is st to Repeat).
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User Foreground Payload

=] Edit Foreground User Pattern
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Figure 3-8. Edit Foreground User Pattern

1 User editable bytes.

2 Select 8 or 16 bit fill length.

3  Apply the selected fill length.

4  Update the instrument(s) with the pattern.

User Background Payload

=4 Edit Background User ... [E3

Figure 3-9. Edit Background User Pattern

1 User editable bytes (entered as Hex.)
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Receiver Setup

Receiver Setup

2
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Figure 3-10. Receiver Setup Area

1 Couplethisreceiver moduleto 11
aparticular transmitter module.
(The receiver settings will be
set to those of the transmitter.) 12
2 Select areceiver module.
3 Select the framing format.
4  Select the transmission rate.
5 Select the mapping mode. 13
6 Select the mapping. 14
7 Invertthesignal. 15
8 Descramblethe frame.
9 Select the payload. 16

10 Invert the payload.

Edit the user pattern when the
payload (9) is set to User, see
Figure 3-11.

Select the payload channel. The
channel selection range
depends on the mapping
selected (5).

Sdect the payload AU3 channd
when the payload (6) isset to VC3.

Set up logging, see Figure 3-13.
Set up the gating time, see
Figure 3-12.

Start gating’ .

Where multiple receivers are being used and the GUI is set to control them all, note that gating is not synchronized.

If the gating mode is Timed or Single then the receivers will each gate for the correct length of time but the start will
not be synchronized. If the gating mode is Manual then it is possible that each receiver will not gate for exactly the

same duration.
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User Payload Pattern
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Figure 3-11. Edit Foreground User Pattern

1 User editable bytes. 3 Apply the selected fill length.
2 Select 8 or 16 hit fill length. 4 Update the instrument(s) with
the pattern.

Gating Settings

—'3] Gating Settings |

fs Eingle: Perind ¢~ Hours
@7 " Fepeat ﬁm i Minutes @
" Manual f* Seconds
]

Figure 3-12. Gating Settings

1 Select the gating mode’. 2 Select the gating period.

*  Where multiple receivers are being used and the GUI is set to control them all, note that gating is not synchronized.
If the gating mode is Timed or Single then the receivers will each gate for the correct length of time but the start will
not be synchronized. If the gating mode is Manual then it is possible that each receiver will not gate for exactly the
same duration.
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Logging Setup

—ﬂ Logging Control E3
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— File name
Logfile. ket Select I @
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W SYNC
—Additional Commets
oS |
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Figure 3-13. Logging Control

1 Setlogging on" or off. 4 Sdectthedarmsand errorstolog.

2 Setthelogging intervalTin 5 Typeadditional commentsto be
minutes. added to thefile.

3 Sdect afile namefor the 6 Select either G826 or G.828
logged data. final valuesto be appended to

thelog file.

*  Setting logging on creates two files, a log file and an event file. (The files are identified by “log” or “event” appended
to the filename selected in (3) above.) The log file summarizes the events occurring in the specified interval and the
event file details each event in the specified interval.

t The logging interval is the time period between logging cumulative results to the periodic log file.
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Clock Setup

Clock Setup
Clock Addrezs
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Offzet
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Figure 3-14. Clock Setup Area

Select a Clock Source module
Select the clock generation Mode (Internal, External, Insert or Slave)
Select the Clock Bit Rate.

Select the Insert Frequency to the Ref Clock Insert port. (Only enabled
when External Insert Mode is sel ected)

5 Select the frequency Offset

A WDN PP

Note When selecting the clock generation Mode (2):

Internal Refersto the internally generated clock.
External Refers to the Clock Ext Clock In port”.
Insert Refersto the Ref Clocks Insert In port*.
Slave Refersto the Ref Clocks Slave In port*.

*

For more detail, refer to the J1421A/J1422B/J1426A/J1427A 10G SpectralBER Clock Source/MTS/BITS and
Transmitter Module User’s Manual
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Results Each page of results contains four separate Results Pandl's. One Results
Panel ishighlighted for each Receiver in the system (identified by the GPIB
address at the top of the panel). If the system contains more than four
Receivers, click on the page Down button at the right hand side of the page
to display the next four Receiver Results panels. Figure 3-15 shows the
default Errors/Alarms Results Panel. The other results, are obtained by
selecting from the Results Type pull down menu (2) in Figure 3-15. Select
from the following:

® Errors/Alarms, see Figure 3-15.

® Service Disruption, see Figure 3-18.
® G826 Analysis, see Figure 3-20.

® G828 Analysis, see Figure 3-21.

® SOH Capture, see Figure 3-24.

® APS, see Figure 3-16.

® JO Capture, see Figure 3-22.

® Pointers, see Figure 3-19.

® POH, see Figure 3-17.

® J1 Capture, see Figure 3-23.
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Errors/ Alarms

GRIBO:3:4:IMS5TR

Resultz Tope  EmorsAdlams “I—@

- Alarms
J LOS 0 Secs
f‘ LOF 0 Secs
| 0oF 0 Secs

1 M5-a15 0 Secs
| MS-RDI 0l S ecs
L AU 0 Secs
4 aU-LOP 0/Secs

T

Ll HPRDE 0[Secs
@l PsL 0/Secs
— Errors
Second VI*
= e 0
@ ez 0
@7 o MSREI 0
o B2 0
2 HP-REI 0
eIt 0

Clear Histon

e Print Panel | Giating Time 0:00.00

Figure 3-15. Error/Alarm Results

1 Displaysthe Receiver module
address. (The color” of the bar
indicates Error/Alarm history.)

2 Select the type of results
displayed.

3 Alarm statusdisplay”.

4  Error status display”.

Clear alarm and error history.

Prints this results panel to any
connected printer.

Select the error measurement
mode.

Display of elapsed gating time.

*  Green indicates no error/alarm, Red indicates an error/alarm and Yellow indicates that there has been an
error/alarm during the present gating period. (Starting a new gating period clears existing error and alarm

conditions.)
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APS

[]

tode Logic Vi_
Trigger Mat Equal :l
Trigaer Pozition Skart 717
k1 k2
| Fattern ﬂ ﬂ
M azk ﬂ ﬂ

il

Figure 3-16. APS Results

Displays the Receiver module
address. (The color”™ of the bar

indicates Error/Alarm history.).

Select the type of results
displayed.

Display of APS sequence.
Select mode.

Select trigger.

— _Pirint Panel | Gating Time 0:00:00

Select trigger position.

Edit the K1 and K2 pattern and
mask.

Start/Stop APS capture.

Prints this results panel to any
connected printer.

10 Display of elapsed gating time.

*  Green indicates no error/alarm, Red indicates an error/alarm and Yellow indicates that there has been an
error/alarm during the present gating period. (Starting a new gating period clears existing error and alarm

conditions.)
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POH

1

o
o
o
o
o
o
o
o
o

Figure 3-17. POH Results

1 Displaysthe Recei\ier module 3 Display of POH bytes.
address. (Thecolor of thebar 4 prints this results panel to any

indicates Error/Alarm history.) connected printer.
2 Sdlect thetype of results 5 Display of elapsed gating time.
displayed.

*  Green indicates no error/alarm, Red indicates an error/alarm and Yellow indicates that there has been an
error/alarm during the present gating period. (Starting a new gating period clears existing error and alarm
conditions.)
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Service Disruption  Theservicedisruption measurement uses payload bit errorsto determine the
impact on aservice caused by anetwork fault, for example, afiber break and
it's subsequent restoration (a protection switch).

® The service disruption begins and ends with a payload bit error. Error
bursts of less than 10 s are ignored.

® Error bursts are assumed to have completed when >200 ms elapse
without any payload bit errors being received.

® Thelongest burst detected is 2 seconds with 1 micro second resolution.

® Measurement accuracy is+0.01% of reading £30 ps.

Longest |0 uSecs
@7 Shortest |0 uSecs
Last ] uSecs

@7 Biint Panel | Gafing Time 00000 —@

Figure 3-18. Service Disruption Results

1 Displaysthe Receiver module address. (The color™ of the bar indicates
Error/Alarm history.)

Select the type of results displayed.

Display of Service Disruption results.

Prints this results pandl to any connected printer.
Display of elapsed gating time.

ga b~ W N

*  Green indicates no error/alarm, Red indicates an error/alarm and Yellow indicates that there has been an
error/alarm during the present gating period. (Starting a new gating period clears existing error and alarm
conditions.)
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Pointers

1 POS Second 0.00

O—
ol MEGSecond | 000
ol MNDFSecond | 0.00
G ol MNDF Second | 0.00
@ POSCount | 000
@ MEGCount | 000

Al offzet 000 ppm
Ptr W alue ]

@7- Biint Panel | Gafing Time 00000 4@

Figure 3-19. Pointers Results

Displays the Receiver module address. (The color” of the bar indicates
Error/Alarm history.)

Select the type of results displayed.

Display of Pointers results .

Prints this results panel to any connected printer.
Display of elapsed gating time.

[EEN

a b~ 0N

*  Green indicates no event, Red indicates an event and Yellow indicates that there has been an event during the
present gating period. (Starting a new gating period clears existing status conditions.)
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G826 Analysis

@7

EBE 1]
ESR  0.00000e+000
SESR  0.00000e+000
EEER  0.00000&+000
5 1]

@7

— _Pirint Panel | Gating Time 0:00:00 4@

Figure 3-20. G826 Analysis Results

1

o O WN

*  Green indicates no error/alarm, Red ind
error/alarm during the present gating pe
conditions.)

Displays the Receiver module address. (The color” of the bar indicates
Error/Alarm history.)

Select the type of results displayed.

Select which byteto look at (B1, B2, B3, MS-REI, HP-REI)
Display of G826 Analysisresults.

Prints this results panel to any connected printer.

Display of elapsed gating time.

icates an error/alarm and Yellow indicates that there has been an
riod. (Starting a new gating period clears existing error and alarm
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(G828 Analysis

@7

ESR  0.00000e+000
SESR  0.00000e+000)
BBER 0.00000e+000
5 ]
SEPl  0.00000e+000

@7

— _Pirint Panel | Gating Time 0:00:00 4@

Figure 3-21. G828 Analysis Results

1

o O WN

*  Green indicates no error/alarm, Red ind
error/alarm during the present gating pe
conditions.)

Displays the Receiver module address. (The color” of the bar indicates
Error/Alarm history.)

Select the type of results displayed.

Select which byteto look at (B1, B2, B3, MS-REI, HP-REI)
Display of G828 Analysisresults.

Prints this results panel to any connected printer.

Display of elapsed gating time.

icates an error/alarm and Yellow indicates that there has been an
riod. (Starting a new gating period clears existing error and alarm
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JO Capture

GRIBD:3:4:IMS5TR

Results Twpe  J0 Capture VI‘@

Settings

T

Diizplay Bute Length
| | Hex % 15_4< : )

ASCI G2
Mezzage

. — | CRC 0K, |—4@

012345673348 C0E

T

L

Frint Panel | Gating Time 0:00:43 4@

T

Figure 3-22. JO Capture Results

1 Displaysthe Receiver module address. (The color™ of the bar indicates
Error/Alarm history.)

2 Select the type of results displayed.

3 Set the Display string format to ASCII or Hex.

4  Set the Byte I§ngth of the data string to 15 or 62" whenin ASCII mode
orto 16 or 64 when in Hex mode.

5 Capture the transmitted JO string.

6 Display of either CRCt or CR+LFt status*.

7 Display of JO string.

8 Printsthisresults pand to any connected printer.

9 Display of elapsed gating time.

*  Green indicates no error/alarm, Red indicates an error/alarm and Yellow indicates that there has been an
error/alarm during the present gating period. (Starting a new gating period clears existing error and alarm
conditions.)

T In the transmitter, when the string format is set to ASCII and the data length to 15, CRC is calculated and added to
the transmitted string. When the string format is set to ASCII and the data length to 62, CR+LF is added to the
transmitted string. When the string format is set to Hex and the data length to either 16 or 64, the string is sent as
specified with no addition.

T Greenindicates no error and Red indicates an error.
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J1 Capture

GRIBD:3:4:IMS5TR

Results Twpe  J1 Capture Vl‘@

Settings

T

Dizplay Byte Lenagth

| Hex 15 —< : >
ASCI B2

Mezzage

L Capture | CR+LF OK 4_4@

234567338 BCOEFGHLIKLM
MOPORST LY E abodefghij
klmnopgratusasEyz

T

[

Frint Panel | Gating Time 0:00:17 4@

T

Figure 3-23. J1 Capture Results

1 Displaysthe Receiver module address. (The color™ of the bar indicates
Error/Alarm history.)

2 Select the type of results displayed.

3 Set the Display string format to ASCII or Hex.

4  Set the Byte I§ngth of the data string to 15 or 62" whenin ASCII mode
orto 16 or 64 when in Hex mode.

5 Capture the transmitted J1 string.

6 Display of either CRCt or CR+LFt status*.

7 Display of J1 string.

8 Printsthisresults pand to any connected printer.

9 Display of elapsed gating time.

*  Green indicates no error/alarm, Red indicates an error/alarm and Yellow indicates that there has been an
error/alarm during the present gating period. (Starting a new gating period clears existing error and alarm
conditions.)

T In the transmitter, when the string format is set to ASCII and the data length to 15, CRC is calculated and added to
the transmitted string. When the string format is set to ASCII and the data length to 62, CR+LF is added to the
transmitted string. When the string format is set to Hex and the data length to either 16 or 64, the string is sent as
specified with no addition.

T Greenindicates no error and Red indicates an error.
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SOH Capture

Resultz Tope  SOH Capture Vl_g@

A1 A1 AT A2 A2 A2 U0 20 20

I A A
B1 ET F1
I A o o s
D1 D2 D3
I A o o s

H1 H1 H1 H2 H2 H2 H3 H3 H3

Gr—r I_II_II_II_II_II_II_II_II_I

B2 B2 BZ K1

|_||_||_||_||_||_||_||_||_|
ITIITIITIITIITIITIITIITIIT|
D7 D& D3
I A o o s
D10 D11 D12
I A A o e

51 A1 A1 22 A2 S22 E2

F_WF__H__|F_TF__H__|F_1F__H__|
@ et il' {
@7 Frint Panel |  Gating Time 0:00:00

-

Figure 3-24. SOH Capture Results

[EEN

Error/Alarm history.)

Select the type of results displayed.

Display of SOH Capture.

Capture SOH Results.

Enter the STS-3/STM-1 channel number.

Prints this results pandl to any connected printer.

o O WN

*  Green indicates no error/alarm, Red indicates an error/alarm and Yellow indicates that there has been an
error/alarm during the present gating period. (Starting a new gating period clears existing error and alarm
conditions.)

Displays the Receiver module address. (The color” of the bar indicates
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Chapter 4
Using the Universal Instrument Driver

Introduction

The Agilent SpectralBER system can be controlled from a PC or
workstation using either SCPI commands, Universal |nstrument Drivers or
manually using agraphical user interface (soft front panel). This chapter
describes using the Universal Instrument Driver.

For more information on using SCPI commands, see Chapter 5 "Example
Programs using SCPI" on page 57 and the Spectral BER System (10 Gby/s)
Remote Control Manual. For more information on the Graphical User
Interface, see Chapter 3 "The Soft Front Panel (GUI)" on page 55.

The Universal Instrument Driver (UID) HPJ142xb complies with the
following:

® VXIplug&play WIN 95 and WIN NT System Frameworks.
® VISA revision 1.0.
® HPJ142xb Firmware.

The following information is common to all programs that use the
HPJ142xb instrument driver. More detailed information will befound inthe
on-line help file that complements this manual. The on-line help file
(HPJ142xb.hlp) presents more application programming examples, a
cross-reference between instrument commands and driver functions, and
detailed documentation of each function.

Note Under Solaris, view the HPJ142xa(b).hip file with the command: hyperlink
or hyperhelp HPJ142xa(b).hlp or vi HPJ142xa(b).txt.
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VISA, VXlplugé&play and the UID

The HPJ142xb Universal Instrument Driver (UID) conformsto the
V Xlplug& play driver standard except that there is no V XIplug& play
compatible soft front panel and no knowledge base file.

1.

It is built on top of, and uses the services provided by VISA. VISA
supports GPIB and VXI protocols. The driver can be used with any
GPIB card for which the manufacturer has provided aVVISA DLL.

It includes a"Function Panel" (.fp) file which allowsit to be used
with visual programming environments such as HP-VEE,
LabWindows, and LabVIEW.

It includes a comprehensive on-line help file to complement this
manual. The help file presents application programming examples, a
cross-reference between instrument commands and drive functions,
and detailed documentation of each function.

The source code is included so that the driver can be modified if
desired. The source conforms to V XIplug& play standards.
Modifications should only be made by people who are familiar with
the VXIplug& play standard.

It includes a Visua Basic include file (.bas) which contains the
function calsin Visual Basic syntax, so that driver functions can be
called from Visua Basic. If you use Visual Basic with thisdriver, you
should be familiar with C/C++ function declarations. In particular,
care must be taken when working with C/C++ pointers.
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Directory Structure

Windows

Solaris

The setup program which installs the HPJ142xb instrument driver creates
the standard directory structure for V X1plug& play driversif it does not
already exist. The structure for the Windows 95 and Windows NT Vxipnp
subdirectory treeis:

Windows Directory Structure

In the directory example above, Hpxxxx is a place holder for the actual
directory named HPJ142xb containing the instrument driver. Thereisa
directory for each instrument driver.

The VXIplug& play specification requires that the environment variable
VXIPNPPATH be defined in the /etc/profile file. For HP-UX 10.01 and
above the required value is /opt/vxipnp.

The base directory for each instrument is:
$VXIPNPPATH/hpux/<inst_name>

All shared library files with the .9l extension go in:
$V XIPNPPATH/hpux/bin

All .hfilesgoin:
$VXIPNPPATH/hpux/include

All other HPVISA filesgoin:
$VXIPNPPATH/hpux/hpvisa
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Opening an Instrument Session

Introduction To control an instrument from a program, a communication path between
the computer/controller and the instrument must be opened. Thispath is
known as an instrument session and is opened with the function:

ViStatus hpj422xa_init( ViRsrc InstrDesc, ViBoolean id_query, ViBoolean reset, ViPSession vi );

or

ViStatus HPJ142xb_init( ViRsrc InstrDesc, ViBoolean id_query, ViBoolean reset, ViPSession vi );

Instruments are assigned a handle when the instrument session is opened.
The handle is used to identify this particular instrument in all subsequent
callsto driver functions.

The parameters of function hpj422xa_init/HPJ142xb_init include:

ViRsrcInstrDesc the address of the instrument.

ViBoolean id_query aBoolean flag which indicates if in-system

ViBoolean reset

ViPSession vi

verification should be performed. Passing VI_TRUE
(2) will perform an in-system verification. Passing
VI_FALSE (0) will not. If you setid_query tofalseitis
possible to use the generic functions of the instrument
driver with other instruments.

aBoolean flag which indicatesif the instrument should
be reset when it is opened. Passing VI_TRUE (1) will
perform areset when the session is opened. Passing
VI_FALSE (0) will not perform areset.

apointer to an instrument session. vi isthe handle
which addresses the instrument and is the first
parameter passed in all driver functions.

Successful completion of this function returns VI_SUCCESS.

For more information see “Examples’ on page 53.
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Exam P les Theaddressstri ngsfor thevariousinterfacesare given below. In each string,
'INSTR'isaVISA resourcetype. If you want to be compatible with future
releases of VISA you must include the INSTR parameter in the syntax.

Note Inthefollowing examples hpjnnnxaisa place holder for and can be
substituted with HPJ142xb.

GPIB Addressing  Used when programming instruments using a GPIB interface:
GPIB[board]::logical address[::secondary address][::INSTR]

Visual C++ Programming Example

/* exanpl e uses default GPIB board nunber for a single interface board */
Vi Session vi;

Vi St atus vistat;

if ((vistat = hpjnnnxa_init("GPIBO::AA :INSTR', 0, 0, &i)) != VI_SUCCESS)

/* handle error here, vistat contains return error code */

}

Visual BASIC Programming Example
Dimvi As Long
DimerrStatus As Long
errStatus = hpjnnnxa_init("GPIB0::AA : INSTR', 0, 0, vi)

Closing an Instrument Session

Sessions (vi) opened with the hpjnnnxa _init() function are closed with the
function:

hpjnnnxa_close( ViSession vi);

When no further communication with an instrument is required, the session
must be explicitly closed (hpjnnnxa_close() function). VISA does not
remove sessions unless they are explicitly closed. Closing the instrument
session frees all data structures and system resources alocated to that
session.

Error Handling

Events and errors within ainstrument control program can be detected by
polling the instrument. The example programs poll (query) the instrument
after each function to determine if an error or other event has occurred.
Polling isusedin application development environments (ADES) that do not
support asynchronous activities where callbacks can be used. The example
programs set up and use polling as shown below.
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1. Declare avariableto contain the function completion code.

ViStatus errStatus;

Every driver function returns the completion code ViStatus. If the function
executeswith no I/O errors, driver errors, or instrument errors, ViStatusisO
(VI_SUCCESS). If an error occurs, ViStatusis anegative error code.
Warnings are positive error codes, and indicate the operation succeeded but
specia conditions exist.

2. Enable automatic instrument error checking following each function
cal.

hpjnnnxa_errorQueryDetect(vi, VI_TRUE);

When enabled, the driver queries the instrument for an error condition
before returning from the function. If an error occurred, errStatus (Step 1)
will contain a code indicating that an error was detected
(hpjnnnxa_INSTR_ERROR_DETECTED).

3. Check for an error (or event) after each function.

errStatus = hpjnnnxa_cmd(vi, "MEAS:FREQ");
check(vi, errStatus);

After the function executes, errStatus contains the completion code. The
completion code and instrument id are passed to an error checking routine.
In the above statement, the routineis called 'check’.

4. Create aroutineto respond to the error or event. The following
routine is used to read errors.
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Example

voi d check (Vi Session vi, ViStatus errStatus)
{

/* variables for error code and nessage */
Vilnt32 inst_err;

Vi Char err_nessage[ 256];

/* VI _SUCCESS is 0 and is defined in VISATYPE h */
i f (VI _SUCCESS > err Status)

{
/* send a device clear - to ensure conmunication with the instrument */
hpj nnnxa_dcl (vi);
/* hpj nnnxa_l| NSTR_ERROR DETECTED defi ned i n hpjnnnxa.h */
i f (hpj nnnxa_I NSTR_ERROR_DETECTED == err St at us)
{
/* query the instrunent for the error */
hpj nnnxa_error_query(vi, & nst_err, err_message);
/* display the error */
printf("lInstrument Error : %d, %\n", inst_err, err_nessage);
el se/* driver error */
{
/* get the driver error nessage */
hpj nnnxa_error_nessage(vi, errStatus, err_nessage);
/* display the error */
printf("Driver Error : %d, %\n", errStatus, err_message);
}
/* optionally reset the instrument, close the instrunment handle */
hpj nnnxa_reset (vi);
hpj nnnxa_cl ose(vi);
exit(1);
}
return;
}
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Chapter 5

Example Programs using SCPI

Introduction

The Agilent SpectralBER system can be controlled from a PC or
workstation using either SCPI commands, Universal |nstrument Drivers or
manually using a Graphical User Interface (or soft front panel). This chapter
provides examples of how SCPI commands can be used to control the
system.

For more information on using SCPI commands, see Example Programs
using SCPI page 57 and either the Spectral BER System (2.5 Gb/sand bel ow)
or Spectral BER System (10 Gb/s) Remote Control Manual. For more
information on the Graphical User Interface, see The Soft Front Panel (GUI)
page 55. For more information on the Universal Instrument Drivers, see
Using the Universal Instrument Driver page 49.

The examples given here are written in “C”, but the genera principles and
sequence of SCPI commands apply to and can be adapted easily to other
programming languages.
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Start Gating  Thisprogram illustrates the sequence of SCPI commands required to start a
10 Gb/s System gating.

/*"start _gating.c”
Thi s exanple programstarts the Spectral BER system gati ng.
Not e: You nust change the address to suit your system) */

#i ncl ude <coni o. h>

#i ncl ude <stdio. h>

#i nclude “c:\vxi pnp\w n95\i ncl ude\visa. h” /* Change the file path to suit.
Note: This header file is supplied with HP Visa. */

void main () {
Vi Sessi on defaul tRM vi;
/* Open session to GPIB device (Change the address to suit)*/
vi QpenDef aul t RM ( &def aul t RM) ;
vi Open (defaultRM “GPIBO::09::01::INSTR', VI _NULL, VI NULL, &vi);

/* Initialize device */
ViPrintf (vi, “*RST\n");

/* Set Maxi mum Measurenment Period */
ViPrintf (vi, “:SOUR5: PULS2: PER 3596400\ n");

/* Disable 100ns Heartbeat generation */
ViPrintf (vi, “:QUTP5: TTLTO OFF\n");

/* Di sabl e Synchronous Pul se generation */
vViPrintf (vi, “:QUTP5: TTLT1 OFF\n");

/* Disable 100ns Heartbeat control system */
ViPrintf (vi, “:INT2: CONT OFF\n");

/* Di sable Synchronous Conmmand Pul se system */
ViPrintf (vi, “:INT3: CONT OFF\n");

/* Set Idle state for Trigger 2 system */
ViPrintf (vi, “:ABOR2\n");

/* Set Idle state for Trigger 3 system */
ViPrintf (vi, “:ABOR3\n");

/* Sel ect source of Trigger 2 system */
ViPrintf (vi, “:TRIQ: SOUR TTLO\n");

/* Enabl e 100ns Heartbeat control system*/
ViPrintf (vi, “:INIT2: CONT O\\n");

/* Enabl e Synchronous Command Pul se system */
ViPrintf (vi, “:INIT3: CONT O\\n");
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/* Enabl e 100ns Heartbeat generation */
ViPrintf (vi, “:QUTP5: TTLTO O\\n");

/* Enabl e Synchronous Pul se generation */
viPrintf (vi, “:QUTP5:TTLT1 ON\n");

/* Set Synchronous Command to start */
viPrintf (vi, “:TRI G3: COM START\n");

/* lssue a Synchronous Pul se to START */
viPrintf (vi, “:QUTP5: TTLT1: MM Nn");

/* Close session */
vi O ose (vi);
vi O ose (defaultRM;
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Sto P Gatin g Thisprogramillustrates the sequence of SCPI commands required to stop a
10 Gb/s System gating.

/*"stop_gating.c”
Thi s exanpl e program stops the Spectral BER system gati ng.
Not e: You nust change the address to suit your system) */

#i ncl ude <coni o. h>

#i ncl ude <stdio. h>

#i ncl ude “c:\vxi pnp\w n95\i ncl ude\vi sa. h” /* Change the file path to suit */
Note: This header file is supplied with HP Visa. */

void main () {
Vi Sessi on defaul tRM vi;
/* Open sessionto GPl Bdevi ce (Changethe addresstosuit)*/
vi QpenDef aul t RM ( &def aul t RM) ;
vi Open (defaultRM “GPIBO::09::01::INSTR', VI _NULL, VI _NULL, &vi);

/* Set Synchronous Command to STOP */
ViPrintf (vi, “:TRI G3: COW STOP\n") ;

/* lssue a Synchronous Pul se to STOP */
ViPrintf (vi, “:QUTP5: TTLT1: I MM Nn");

/* lssue a Synchronous Pul se to STOP */
ViPrintf (vi, “:QUTP5: TTLT1 OFF\n");

/* Disable 100ns Heartbeat control system */
ViPrintf (vi, “:INIT2: CONT OFF\n");

/* Di sable Synchronous Conmmand Pul se system */
ViPrintf (vi, “:INT3: CONT OFF\n");

/* Ensure Heartbeat systemis |IDLE */
ViPrintf (vi, “:ABORT2\n");

/* Ensure Synchronous Command Systemis | DLE*/
ViPrintf (vi, “:ABORT3\n");

/* Close session */
vi O ose (vi);
vi O ose (defaultRM;
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Chapter 6
Firmware Upgrade Utility

The Firmware Upgrade Utility is provided so that you can easily upgrade
your Agilent SpectralBER module firmware.

Running the Firmware Upgrade Utility

1. Locate the executable file upgradeutility.exe in the directory Hpj142xb
and start the utility to display the window shown in Figure 6-1.

Select the module Ayt s e Select the module GPIB
GPIB Primary Address ———— # = = < Secondary Address
Fawwsarn Card File
| e |
q i Confirm the module
Uik | BLallh o ] selected

Figure 6-1. Upgrade Utility
2. Sdlect the primary and secondary GPIB addresses of the module to be

upgraded and click on the *| DN? button to confirm the module as
shown in Figure 6-2.

Provarp Scicsary Caroroiay Sk

ar
L ]

Fawwvarn Card File Select the code

| o | 14— ile

e Details of the
ARLEMT-TE CHOLIEE S NaCTE POOGE) Bl [0 g module selected
e -I

Figure 6-2. Select the Module

3. Sdect the Firmware Code File by using the Browse button to display
the File Selection window shown in Figure 6-3.
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Figure 6-3. Firmware Code File Selection

4. Click ontherequired codefile, then click the Select button which will
produce the “Upgrade Utility” window as shown in Figure 6-4.
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Figure 6-4. Start the Upgrade

5. Click on the Upgrade button to start the firmware upgrade process. A

message “Erasing flash memory ...” will be displayed, followed by a
message displaying the progress of the upgrade.
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Figure 6-5. Erasing flash memory
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Figure 6-6. Upgrade Progress

Theupgrade will take sometimeto complete, depending on the specification
of your external controller, then the final window indicating successful
completion of the firmware upgrade will be displayed. If necessary repeat
the above process for other modulesin the system.

Figure 6-7. Upgrade finished
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