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The E1437A at a Glance

The E1437A 20 Msample/second Analog-to-Digital Converter with Filtering
and Memory provides high precision digitizing for time and frequency
domain applications along with signal conditioning, filtering, and memory.
The module plugs into a single C-size slot in a VXI mainframe.
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E1437A ADC

Number of Channels 1
Type of Input 50 ohm
Input Bandwidth 40 MHz, 8 MHz alias protected
Sample Rate 20 MSamplsec
Voitage Range 20 mV to 10.24 Vpeak
Raw ADC resolution 23 hits
VX! Bus Support VME and Local Bus
VXi Device type Register/Message hased

Size C-sized, single sint




What you get with the E1437A

The following items are included with your E1437A

Hardware:

s F1437A ADC, C-size VXI module
® Software media;

MS-Windows® disks

HP-UX tape

Software:

(J MS-Windows disks

e A setup program which installs:
The E1437A VXIplug&play lbraries and drivers
The E1437A HP-VEE driver
Soft Front Panel program for the E1437A
Windows online help for the E1437A
HPDSP function library and online help
Example programs
Library and example program source files
Microsoft® Visual Basic header files

(J HP-UX tape
s An installation utility which installs:

The E1437A C Interface lbraries and drivers
Helpview online help for the E1437A
HPDSP function library and online help
E1485 C library binaries
Example programs
Library and example program source and make files

Documentation:
o E1437A User's Guide (this book)

# Online manual pages for Windows and HP-UX (Windows Help and Helpview
Help formats)

v



In This Book

This book documents the E1437A module. It provides:

installion information
verification information
operational information

a programmer’s reference
circuit descriptions
technical specifications

& & @ & @ &

if you plan to use this module with the E1485A/B signal processing module
and the 35635T Programmer’s Toolkit you should also use the
documentation for those products in order $o form an application program
development environment.

If you are using your E1437A module in the Windows 3.1%®, Windows NT®,
Windows 956%, or HP-UX environment the programimer’s reference and other
programming information are available as online help. The online help may
be more convenient 1o use while programming. See the “Getfing Started”
chapter of this book for information on accessing the online help.
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E1437A User's Guide
Instalting tha E1437A

Installing the E1437A

This chapter contains instruction for installing the E1437A VXI ADC Module
and its drivers. This chapter also includes instruction for transporting and
storing the module,

To inspect the E1437A

The E1437A single channel VXI ADC Module was carefully inspected both
mechanically and electrically before shipment. It should be free of marks or
scratches and it should meet its published specifications upon receipt.

If the module was damaged in transit, do the following:
® Save all packing materiais,
# File a claim with the carrier

@ Call your Hewlett-Packard sales and service office.
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To install the E1437A

To protect circuits from static discharge, observe anit-static technigues
whenever handling the E1437A VXTI ADC Module

1 Set up your VXI mainframe. See the installation guide for your mainframe.

Select a slot in the VXI mainframe for the E1437A module

The E1437A module’s local bus receives ECL-level data from the module
immediately to its left and outputs ECL-level data to the module
immediately to its right. Every module using the local bus is keyed to
prevent two modules from fitting next to each other unless thev are
compatible. If yvou will be using the local bus, select adjacent slots
immediately to the left of the data-receiving module. If the VXI bus is
used, maximum data rates will be reduced buf the module can be placed
in any available slot.

Using a small screwdriver or similar tool, set the logical address configuration
switch on the E1437A.

(See the illustration on the next page.) Each module in the system must
have a unique logical address. The factory default setting is 1100 G000
(192). If an GPIB command module will be controlling the E1437A meodule,
select an address that is a multiple of 8.

13
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/Logical Address™
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4 Set the mainframe’s power switch te off (0).

Caution Installing or removing the module with power on may damage components in
the module.

5 Place the module’s card edges (top and bottom) into the module guides in the
slot.

© Slide the module into the mainframe until the module conmects firmly with the
backplane connectors. Make sure the module slides in straight.

7 Attach the module’s front panel to the mainframe chassis using the module’s
captive mounting screws.

VX! Mainframe

I

Slotted
Caplive Screws

Power Switch
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Instalfing the E1437A

To store the module

Store the module in a clean, dry, and static free environment

For other requirements, see storage and fransport restriction in "Technical
Specifications”.

| To transport the module

Package the module using the orignal factory packaging or packaging identical
to the factory packaging.

If returning the module to Hewlett-Packard for service, attach a tag describing
the following:

e Type of service required
® Return address

# Model number

# Pull serial number

In any correspondence, refer to the module by model number and full serial
number.

o Mark the container FRAGILE to ensure careful handiing.

If necessary to package the module in a container other than original
packaging, observe the following (use of other packaging is not
recommended ):

e Wrap the module in heavy paper of anti-static plastic.

# Protect the front panel with cardbeard.

e Use a double-wall carton made of at least 360-pound test material,
e Cushion the module to prevent damage.

Do not use styrene pellets in any shape as packing material for the module, The
peliets do not adequately cushion the module and do not prevent the module
frora shifting in the carton. In addition, the pellets create static electricity which
can damage electronic components.
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Getting Started with the E1437A

Introduction

This chapter will help you to get your E1437A running and making simple
measurements without programming. It shows you how to install the
software libraries and how to run the Soft Front Panel program. It also
introduces you to example programs.

Two versions of the Host Interface Library are available. One is the
Windows 3.1, Windows 95, and Windows NT Library which communicates
with the hardware using VISA (Virtual Instrument Software Architecture),
VISA is the input-output standard upon which all the VIXplug&play software
components are based. The second version is the HP-UX 9.x C-language
Host Interface Library which uses SICL (the Standard Instrument Interface
Library) to commumnicate with the E1437 hardware.




Getting Started with the E1437A

To Install the Programmer’s Libraries

System Requirements {Microsoft Windows)

s An IBM-compatible personal computer.

& Microsoft Windows® 3.1, Microsofit Windows 95%, or Microsoft Windows NT®.
e The computer must have a 3 1/2 inch disk drive for the installation media.

System Requirements (HP-UX)
@ One of the following workstations
— An HP/Agilent V743 VXI-embedded workstation.

-~ A stand-alone HP/Agilent Series 700 workstation with an E1489
EISA-to-MXIbus card and an E1483B VXI-MXI Bus Extender.

¢ The workstation must have a DAT drive for the installation media.
s HP-UX {version 9.3}

o HP SICL for HP-UX (version €.03.08a or later). The SICL product number is HP
E2091C.




Getting Started with the £1437A

To install the Windows VXIplug&play drivers for the E1437A
(for Windows 3.1, Windows 95 and Windows NT)

This procedure assumes that vou have already installed a VISA (Virtual
Instrument Software Architucture) Hbrary. If not, vou can still install these
drivers but you will receive an error message reminding vou to install the
ViSA library.

1 Insert the disk labeled: “Agilent £1437A 20 MSample/sec A-to-D Converter”
2 Run the program: drive:\setup.exe

Where drive represents the drive containing the setup disk.

Ingert the second disk when prompted

The setup program asks you to confirm or change the directory path. The
defaudt directory path is recommended.
5 A dialog box asks if yvou want to install startup icons

This creates a program group called “HPE 1437 which includes:

W QO

Anicon to run the Soft Front Panel
Anicon for the E1437A Online Help file
Axn icon for the HPDSP Online Help file
Anicon for UNINSTALL

Several icons for example programs

An icon for a readme file

6 A readme file may be displayed. If so, be sure to read it and follow the
instructions.
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NOTE

Getting Started with the E1437A

To install the HP-UX C-language drivers for the E1437A
(for HP-UX systems}:

1 Login as root.

2 Insert the “Agilent E1437A 20 MSample/sec A-to-D Converter” tape into the
tape drive

3 To run the software installation utility interactively type:

Jetce/undate
See the HP-UX Reference manual for information on the update command.

Be sure to read the README file which contains important information on
installation, viewing online help, and compiling example programs.

The Besource Manager

The Resource Manager is a program from your hardware interface
manufacturer. It looks at the VXI mainframe to determine what modules are
installed. You need to run it every time you power up. If you get the
message: “No HP E1437A can be found in the system.” then run the
Resource Manager.

Before running the E1437A software make sure that your hardware is
configured correctly and that the Resource Manager runs successfully.
Before using your measurement system, you must set up all of its devices,
including setting their addresses and local bus locations. No two devices can
have the same address. Usually addresses (0 and 1 are taken by the
Resource Manager and are not available.

For more information about the Resource Manager, see the documentation
with your hardware interface.

Most Resource Managers will recognize the manufacturer and model number of
the E1437A but if your interface requires that vou enter this information

manually, use the following:
Manufacturer number: 4095 {Hex FFF)
Model number: 534 (Hewx 216)
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Getting Started with the E1437A

To Use the Program Group (Windows)

If you chose to install the program group during the installation procedure
you will have an icon for a program group similar to one of the two below,
depending on which Windows platform vou use.

g ————} PEL = i El | B AL Yoltmetsr example
Internipt anchmgk ASCH example i AHSCH example
sxamsie examp
~ r ~ 5 Benchmark exampis
Besam[:-ile; AC‘»‘E}imeéet Mukicha.nnel @ HFDSP HLP
e e o HFET437 Front Pareel

= A

i A= & HFE1437 Help
HPET437 Headme Jrunala:l

Fromt Pansl i FEMS ] Inkerupt sxample
- Z B Muti-channel examples

& Readme

= Fesampler example

&2 Uninstalt HPE1437

HPE1237 Help HPDSPHLP

This program group contains icons which access the Soft Front Panel
program, online help, and example programs. The following pages provide
an overview of these items,

If yoti did not choose to install the program group, executable files for each
of the items represented by group icons are available in the drive’vxipnp
directory and its subdirectories.




HPE1437
FrontPane!

Getting Started with the £E1437A

Te Use the VXipiug&piay Soft Front Panel {(SPF)

The the best place to start to explore the capabilities of the E1437A is with
the Soft Front Panel {SFFP). The Soft Front Panel can be useful for
checking your system to make sure that is is installed correctly and that all
of its parts are working. It can also be used to make actual measurements,
since it accesses most of the £1437YA’s functionality.

Select the E1437 Front Panel icon in your program group to start the SFP.
This assumes you have already installed all required hardware and drivers
(including VISA) and have run the configurator and Resource Manager
required by your hardware interface.

When prompted for the resource descriptor, use the default “VX1::102"
uniess the logical address of the E1437 has been changed from its default
setting of 192. If it has been changed then type the appropriate logical
address instead of 192. Press OK.

You can alsc run the SFP in a simulation mode without an E1437 by
typing “simn” in place of the resource descriptor.

ST ﬁPE'lﬁa?F:ﬂﬁt Faﬂei = S.i'ﬂ'!f S
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Getting Startad with the E1437A

The buttons at the lower left of the SFP are always accessible and control
varlous measurement and controi functions.

| —— Corrects DC offset

e Adjusts horizontal display

Moves the marker by the step size value
~——  Pauses the measurement

Continues after a pause

Sets an appropriate range ‘“‘““‘“”n
Adjusts vertical display —{ futoscale
Moves the marker incrementally =

Starts a measurement ———{__F
Takes a single measurement ——{ s

The menu bar at the upper left of the SFP allows you to select pull-down
IBeNS,

=
Dispiays options whichcOpY ___ I'Edit ™ Conirol  Beset
data to the clipboard G R AN S

et | Displays HPEI437A onlrbelp
T {Hint: see the Soft Front Panel Help section
for finks to SFP parameter descriptions)

Allows choloe of seven 0"’.‘""‘ panels — . Displays reset options for the module
{see the next page for choices) .




Getting Started with the E1437A

The left center section of the SFP is an area for which you may select
various panels to control the measurement and display parameters, These
panels are available as selections from the Conirel pull-down menuw:

0.24_(bdim) [ &

o
Single Ended

{oMHz Ta

i independent |41

i 20480000 -

Hint: the E1437 online help, available from the SFP Help menu item or
from the program group icon, describes these panels and has links to
functions which control and define many of the parameters.

{.\3
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Getting Started with the E1437A

To Use Online Help in Windows

&5 The E1437 Help icon accesses the online help file for the E1437A. The
: online help includes the programuming library as well as general information.
HFE1437 Heln
P The DSP help icon accesses the online help file for the HPDSP library
HFD;PHLP functions. These functions may be used to synthesize, resample, or perform

special computations on data generated by the E1437A.
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Gatting Started with the E1437A

To Use the Example Programs

Several example programs are included to perform useful tasks for you and
to serve as a basis for your own programs. When you installed your E1437A
Windows or HP-UX libraries and drivers using the setup program or utility,
you also installed executable and source code files for several useful
example programs, The programs demonstrate programming the module
with “C”, Microsoft Visual Rasic, and HP-VEE,

The executables for these examples require E1437YA and, for Windows,
VXIplug&play support; in other words they will not run in simulation mode
like the E1437 Soft Front Panel program.

Icons for the executables appear in the E1437 Windows program group if
you chose to add it during setup:

Interupt Benchmark  ASCI example
axampie agample

o O O

Fesampler AL Volmetsr  Mulli-chanmel
enample example exnampls

In Windows environments executable files and source code for the Microsoft
Visual Basic examples are installed in the
drive’wxipnp\win[95INT\hpe1437wh40 directory. The VEE examples are in
the ..\hpeld3Twee directory, and “C” examples are in the ..\hpel437\msc
directory.

In the HP-UX envirormment executable files and source code for the
C-language examples are installed in /opt/vxipnp/hpux/hpeld37/demo.

The group of programs described here may be supplemented with additionsl
programs later which will be described in the online help or readme file.

acvolts.exe, acvolts_32.exe, acvolts

This is about the siraplest practical complete program using the E1437 and
fanetions like an AC voltmeter. It is written in Visual Basic and can be run
on Win 3.1 (acvolts.exe), Wind5 or WinNT (acvolts_32.exe). It is also
available in C for HP-UX (acvolts).
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Getting Started with the £1437A

ascli.exe, ascii_32.exe, ascii

This example shows how to control the E1437 without using the C-function
library. Since all /O is performed with ASCII commands and the VXI
message protocol, the speed is substantially reduced. This example still uses
the VISA /O library to send and receive ASCIl commands, however any
environment capable of ASCI /O to VXI could be used. Users interested in
controlling the E1437 via a command module should look at this example.
The code is written in Visual Basic and can be run on Win 3.1, Wind5, or
WinNT.

resamp.exe, resamp_32.exe, resamp

This example shows how to use the resample function inciuded in the
HPDSP library shipped with the E1437. It is written in Visual Basic and
runs on Win 3.1 (resamp.exe), Windb, or WinNT (resamp_32.exe). It is also
available in C for HP-UX (resamp).

multchan.exe, multchan_32.exe, multichan

This example shows how to synchronize two modules to achieve
simultaneous sampling, filter decimation, and matched local oscillator phase.
It is written in Visual Basic and runs on Win 3.1 (multchan.exe), Win95 or
WInNT (multchan_32.exe). It is also available in C for HP-UX (multichan}.

bench.exe, bench _32.exe, bench

This performance benchmarking program is really more of a utility than an
example, although source code is provided. It allows users to measure data
transfer rates and command processing times on their system without
having to write new code. The utility is written in Visual Basic and runs on
Win 3.1 (bench.exe), Wind5 or WinNT (bench_32.exe). If is also available in
C for HP-UX (bench).

demo

This is a simple non-interactive oscilloscope display and is written in C for
the HP-UX environment only.

interupt.exe

This example shows how fo set up and trap a VXI interrupt to indicate an
error condition in the E1437. It is written as a consol program in Microsoft
Visual C++ and runs only on Win95s or WinNT. Source code is installed on
Win 3.1, but no executable is provided.
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Getting Started with the E1437A

scope.vee

This is a simple one-channel example written in VEE. In order to view or
execute it, the VEE programming environment must be installed on the
system. It is not installed on Win 3.1 or HP-UX.

thruput.vee

This VEE example demonstrates how to set up a Local Bus data transfer
from the E1437 to an E1562 data disk module. To use this example the
VEE programming environment and the E1562 driver must be instailed on
the system. It is not installed on Win 3.1 or HP-UX.
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Getting Started with the E1437A

The next few pages show the siructure and some details of a few of the
example programs

To View the Visual Basic Example Program

The acvolis.vbp project from which the acvolts.exe example program was
created demonstrates how to communicate with the E1437TA module in
Visual Basic. The example below shows the open project with an open form
and an open object.

crnnanHetton
b
SHAC0R00GF
iFalse
Measuwe
. ke
{Nonef
B-Manuad
Trie

M5 Sans Serd

75

e 2 [Shetn
hpeld37 meas stacrtiid)
PTey roading dnts blook wantil sucorssiel y
Po While hpeld37 readiyd, x{0), 1024, ovid)}: Loop
Fiapiavy resuln
display
End Sul

useicon

i T hisHelpily
i
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Getting Started with the E1437A

To Use the HP-VEE Example Program

The scope.vee program demonstrates a simple example of how to use the
E1437A in a HP-VEE program. Load HP-VEE and the scope.ves. You may
run the program to measure 2 signal and may select input parameter
variables in the boxes provided.

You may also view the detail of the HP-VEE program to see how the
program is structured:

o wa
ETTD

SBmple exanpit o Gb e i
Cldomain dace frem u E143TA IL MSafz )
Lpnoe Filver + FIPO moduls.

fione meeds To build & VEE we
(3o calibrave time axls.

form
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Getting Started with the E1437A

The view below shows detail within the input setup, meas start and status
get boxes. These are examples of how HP-VEE communicates with the
E1437A module.

e i RMEE - e s s S e e
th AdvMath  Dispiay  felp
ebptad i Al g

Flie  Edit Dobug  Flow  [evice

Dl ow o fs

Ha_aick
ter_bworstrHzndle, oy
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Programming the E1437A

The E1437A is shipped with software and documentation to support a broad set of
choices of controllers, VO interfaces, programming languages, and operating
systems. By virtue of its compliance to the VXIplug&play standard, the E1437A is
most easily controlled in an environment conforming to one of the supported
VXIplug&play frameworks, However, support is also supplied for other common
hardware and software environments. The relationship among the varicus levels of
programming the E1437A is shown in the diagram below.

Windows & Visual Basic
HP-UX
C Programuming

ASCII Programming __‘L HP-UX! WIN
Register Pr ]
CEISICr FTogramming C-Function Library
Message Interface
Hardware Registers
WIN framework

The primary development environment supported by the E1437A is the
VXIplug&play WIN, WINSS, and WinNT framework specifications. It requires the
following resources prior to the installation of the E1437A:

e An embedded or a stand-alone IBM compatible PC

# Microsoft Windows 3.1 or higher

® VISA interface library

#® VISA compatibie hardware interface

# Microsoft Visual C++ and/or Microsoft Visual Basic development systern.

Additional details on the WIN framework can be found in the VXIplug&play VPP-2
System Frameworks Specification, Revision 2.0.

In addition to the C source code files, the E1437A includes compiled libraries,

example programs, an interactive soft front panel program, online help files, and an
installation program. The interactive soft front panel program allows the E1437A to
be turned on, verified and used for simple tasks without writing any user programs.
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Compliance with the VXIplug&play WIN framework allows users of the HP-VEE
graphical programming system fo control the E1437A from that environment. This is
accomplished by the capability of HP-VEE to call functions in the C-library.
Documentation and support for that capability is included with HP-VEE and is not
addressed further in this document.

HP-UX, Series 700 Environment

Although HP-UX will not support an official VXIplug&play framework before
version 10.2, the HP-UX environment is supported for developers who prefer
programming tools provided on the UNIX operating system. The system
requirements inciude:

e ITP/Agilent series 700 workstation

¢ HP-UX operating system 9.x

e Standard Instrument Control Library (SICL)
e SICL compatible VXI hardware interface

¢ (-language programming system.

In addition to the source code files, the E1437A includes compiied libraries, example
programs, online help files, and an installation utility.

C Programming

The E1437A is shipped with a source library of C-functions which can be called from
user programns. This elevates the interface above the register level so the
programmer no longer has to be concerned with such things as register addresses
and packing or splitting parameters into 16-bit register lengths. The library includes
ANSI compliant source code files with all machine dependent code constrained toa -
single source file. By re-writing selected portions of the machine. h file, the
programmer can create and compile an E1437A library which is compatible with
virtually any development environment using the C language. The most common
reason for re-writing machine. b is to accommodate VO libraries other than VISA or
SICL. In some cases the library may need merely to be re-compiled fo target a
different processor type for the host computer.

Porting the E1437A library to a different computer environment is likely to be a
fairly straight forward task. However, some of the higher level tools shipped with the
E1437A may not be as easily ported. The interactive soft front panel and some
example programs include human interfaces which depend on certain display and
kevboard support which may be system dependent. Although source code is
included for these applications, porting them to a different environreent may
present a greater problem than porting the library itself. The installation and online
help utilities are specifically targeted to operate on the supported development
environments and may not be available in other environments.
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ASCII Programming

For programmers familiar with instrument control using ASCII string commands, the
E1437A hardware implements a message based interface using ASCI commands
compatible with the [EEE-488.2 standard. This standard defines the command
syntax which is used by the Standard Commands for Programmable Instruments
(3CPI) specification. For consistency with the new VXIplug&play function
definitions, the E1437A ASCII command set does not use the SCPI commands.

Since the ASCI interpreter is built into the £1437A hardware, no host Library is
necessary for ASCII programming. Thus, there is no software to install, There is no
need for a separate interpreter in the host computer (CSCPI or ISCPI). There is no
need to dowrdoad an interpreter to a separate command module. A key advantage of
ASCII programiming is that it can be done in virtually any VXI environment which
supports message based I/O. A disadvantage of ASCII programming is the lack of
host-based tools such as diagnostics and demonstration programs. An additional
disadvantage is the reduction in I/O performance due to the character-based serial
message interface and interpreter.

Register Programming

The lowest level of programming supported by the E1437A allows direct writing and
reading to the binary hardware registers. There is no user-level support for register

programming.
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The Measurement loop

The measurement loop progresses through four states. The transition from one state
to the next is tied to the transition of the SYNC signal. The effect of the SYNC signal
is summarized in the following diagram representing the four possible states of an
E1437 module,

Neaw dota coflecied

No dafet coliected
Old donta clisared

Ol digrta avaiicible

Release

{Block Mode) Release

Dato collected

Data collscted and ouiput Fre-trigger dafa cledred

Ir: the /dle state the E1437 places no new data into the FIFO output huffer memory
although previously measured data is retained in the buffer memory and is available
for output via the VME or local bus /0 ports. The module stays in the Idle state until
the SYNC line is asserted.

Upon entering the Arm state the 1437 clears old data and starts saving new data
into its FIFOQ. It remaing in the Arm state until the SYNC signal is released. If an
E1437% is programmed with a pre-trigger delay, it collects enough data sampies to
satisfy this pre-trigger delay, and then releases the SYNC line. If no pre-trigger delay
has been programmed, the module releases the SYNC line immediately, When all
E1437s in a system have released the SYNC line the module moves to the Trigger
state,

Upon entering the Trigger state an E1437 continues collecting data into the FIFO,
discarding any data prior to the pre-trigger delay. An E1437 remains in the Trigger
state until the SYNC line is asserted. The SYNC line may be asserted by a direct
command or by any E1437 which encounters a trigger condition and is programmed
to agsert the SYNG line. When the SYNC signal is asserted, all modules
synchronously move to the Measure state,

In the Measure state the E1437 contimies collecting data and sends the data saved
in the FIFO memory to the selected VO port, starting with the sampile indicated by
the trigger arrival, offset by the trigger delay. This data transfer continues until all
data has been transferred or until the module meets the criteria for returning to the
Idie state imposed by block mode or continuous mode operation constraints.

Modules programmed for block mode operation will assert the SYNC line until a
complete block of data, inciuding any pre-programuned pre- or post-trigger delay,
has been collected and is available to the /O port. The module then releases the
SYNC line and returns to the Idle state.
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In continuous mode a module releases sync immediately but moves to the Idle
state only if explicitly programmed to do so or if the FIFO data buffer overfiows
because data cannot be read from the I/O port fast enough.

The Measurement Loop in Multi-module systems

The foliowing rules generally apply to transitions between stafes when multiple
modules share a SYNC signal:

If any one module asserts the SYNC line a synchronous state transition occurs
for all modules in a system.

All modules in a systemn must have released the SYNC line in order to bring
about a synchronous transition to Trigger state,

In block mode each module releases the SYNC line after its block of data has
been collected. After each block mode module has released the SYNC line the
individual module moves to the Idle state.

Immediately upon entering the Measure state in continuous mode each moduie
releases the SYNC line but does not move into the Idle state. It continues o
collect and output data until it is programatically signaled to stop or until the
FIFO overflows. With the SYNC line released it is then possible to change the
center frequency for one or multiple modules without interrupting the
measurement. See the section on Synchronizing Changes in Multi-Module
Systems.

A module may be programmed explicitly to inhibit its transition to the Arm state
despite SYNC transitions.

In addition to controlling the progression through the four module states, the
SYNC signal is used to synchronize the decimation counters and local oscillators
of multiple 1437 modules,
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Frequency and Filtering

The E1437's center frequency is normally set at zero (baseband measurement).
However, you may set the center frequency to a non-zero value in order to examine
a narrower span away from baseband (zoom measurement). The frequency band of
interest, represented by digitized time data samples from the ADC, is mixed with
the E1437 digital LO, a complex exponential, at the desired center frequency. As a
result the frequency band of interest in the input signal is shifted to a complex
signal centered around DC. See Synchronizing Changes in Multi-module Systems for
special considerations with respect to changing the center frequency in
multi-module systems.

The default filter for E1437 measurements is an analog anti-alias filter. However,
vou may further isolate the frequency band of interest for more detailed analysis by
using digital filtering. A decimating digital filter simultaneously decreases the
bandwidth of the signal and decreases the sample rate. The buili-in digital filters
conform to the Nyquist sampling theorem which guarantees that the output sample
rate may be reduced by the same factor as the signal bandwidth reduction while still
maintaining a complete representation of the underlying bandiimited signal.

For each octave step in bandwidth reduction (except for the first octave) the £1437
digitai filters automatically reduce the data rate by discarding alternate output
samples. This process, called decimation, results in an output sample rate which is
nominally four times the signal bandwidth whenever sigBw>0. This is still double
the theoretical rate necessary to fully characterize the band limited signal. However,
because the digital filters do not have a perfectly abrupt cutoff, the sample rate
cannot be reduced to the theoretical limit without some aliasing of signals in the
transition frequency band of the filters. In many applications this limited aliasing
potential is not important. For this reason you may optionally choose to apply a final
factor-of-two decimation. See the Technical Specifications for detailed information
on the digital filter shapes.

The decimation process used to reduce the output sample rate is driven from a
“decimation counter” which keeps track of which samples to save and which ones to
discard for each of the octave bandwidth reduction filter stages. In multi-module
systems where synchronous sampling is required, the decimation counters in all the
modules must be synchronous with each other. See Synchronizing Changes in
Multi-module Systems,
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Managing multiple modules

The E1437 supports synchronous operation among multiple £1437s by using a
shared ADC clock and SYNC signal to drive all the modules in a system. The shared
SYNC signal is used to synchronize critical operations including arming, triggering
the beginning of data collection, setting a common phase of the local osciliator for
down conversion, and forcing concurrent output sample times whenever decimation
is used. The SYNC line transitions are constrained to not occur during the critical
{setup and hold) regions of the shared ADC clock. Thus, all modules in the group
can be assured of receiving the SYNC signal on exactly the same ADC clock cycle.
The foliowing topics provide details on sharing clock and SYNC signals:

Clock distribution

When shared, the ADC clock and SYNC lines are distributed among modules either
on the VXI backplane using the ECL Trigger lines, or on the front panel using the
SMB Clock/Syne extender connectors. When VXI backplane distribution is used with
more than one VXI mainframe, the front panel Clock/Syne connectors can be used
to buffer the ADC clock and SYNC lines from one mainframe to another.

Since the SYNC transition timing relative to the ADC clock edges is critical, the
module driving the SYNC line should ideally be the same one identified as the
master, However, when using backplane distribution, any E1437 in the same
mainframe as the master can drive the SYNC line.
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When using the multi-sync mode of operation, the selection of front panel or
backplane distribution of ADC clock and SYNC signals involves the following
considerations;

e Backplane distribution requires the use of the ECL Trigger lines on the
backplane, which are then unavailable to other modules.

e The overall time skew between the arrival of ADC clock edges is smaller when
using backplane distribution, particularly if the master {or buffer) module is
physically located in the center of the mainframe.

e Backplane distribution is more susceptible to pickup of jitter on the ADC clock
from other digital activity on the VXI backplane. The extent of this pickup
depends on the mainframe and on the other modules in the mainframe. One
important step in reducing this pickup is to disable, whenever possible, the 10
MHz VXI clock generated by the slot-0 controlier.

® For backplane distribution make sure that all modules conform to VXI
specification 1.4 or later with regard to their attachment to the ECL Trigger
lines. See the Technical Specifications for the clock jitter (phase noise)
specification degradation using backplane distribution.

¢ I'ront panel distribution requires the use of two short, relatively well matched
cables with SMB connectors between modules. In addition, unused SMB
connectors on modules being used for front panel distribution must be
terminated in 50 ohms.
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Managing Multi-module Systems
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Managing Muiti-Mainframe Systems
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Synchronizing Changes in Multi-module Systems

Multi-module systems require special treatment with respect to timing of frequency
and filter changes. Center frequency changes may involve synchronizing the local
oscillators of all modules in a system. Digital filters changes in multi-module systems
require that the decimation counters be synchronized.

Synchronous Digital Filter Changes

In multi-module systems where synchronous sampling is required, the decimation
counters in all the modules must be synehronous with each other. This condition
can be forced by preparing each moduie in the system in advance, Any
measurement in progress is terminated at this time and the modde is placed in the
Idle state. After each module is prepared, the next SYNC line transifion causes the
digital decimation counter to be reset and started at the same time. Once this is
done the decimation counters will stay synchronized as long as the same ADC clock
is used.

If you also intend to change the center frequency along with the digital filters, you
should synchronize the digitial filters first. Otherwise the center frequency phase
becomes unsynchronized when the digital fiiters are changed.

Synchronous Center Freguency Changes

In muiti-module systems you may prepare each modude in advance of a frequency
change, then perform the change synchronously by asserting the SYNC line. This
preserves the phase relationship of the local oscillators for all modules in the
system. Certain special considerations apply to muiti-module frequency changes:

o If all modules in a systern are in the Idle state when the SYNC line transition
oceurs, the LO frequency will be updated and the next measurement will be
armed.

@ If all modules are in the measurement state in continuous mode when the SYNC
iine transition occurs, the LO frequency will be synchronously updated, and the
measurement will continue.

® In continuous mode care must be taken to assure that all modules are in the
same state, either the Idle state or the Measure state, before the SYNC line
transition occurs, otherwise some modules will re-arm while others will continue
the current measurement.

& In block mode the SYNC line transition will be ignored unless all modules are
currently in the idle state,

e If you also intend to change the digital filters along with the center frequency,
yvou should synchronize the digitial filters first. Otherwise the center frequency
phase becomes unsynchronized when the digital filters are changed.
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Transferring data

You can transfer data from the £1437 two different ways.

® The VMEDbus is the universal data bus for VXI architecture. It provides flexibility
and versatility in transferring data. Transfers over the VMEDbus are 16 bits wide.

e The Local Bus supports faster transfer rates than the VMEbus, For example, if
you are transferring data from the E1437 to the HP/Agilent E1485A/B, the Local
Bus provides a direct pipeline to the HP/Agilent E1485’s DSPs.

Using the Local Bus, you can transfer data in the background while
processing data in a signal-processing module. All Local Bus data transfers
originate in the E1437 and move towards a signal processing module to the
right of the E1437. If other modules generate data to the left of the input
module, the E1437 will pass the data to its right and insert or append its own
data at the beginning or end of the frame.
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Introduction

The programmer’s reference is presented as a set of VXIplug&play functions since
this is the primary targeted environment. However, when you performed the setup
for the E1437A, drivers were installed to support various programming
environments as described in the Programing Overview section in the “Using the
E1437A" chapter.

The function descriptions in the programmer’s reference are valid for all
environmments except ASCI, which is treated in a separate chapter. Be sure to follow
the instructions in the “Getting Started” chapter to assure proper installation and to
become aware of the capabilities of your E1437A software in various programming
environments. You will find the example programs particularly helpful for
programming in different environments.

Many of the function descriptions in the programming reference include several
related functions. You may use the primary function to set all related parameters or
you may use the other fimctions within the group to set or query a single parameter.

Parameter variables are presented as alphanumeric values which are descriptive and
easy to remember, However, for fagter programming vou may use the numeric
equivalents for the parameter variables listed at the end of this chapter. The
numeric equivalents are available as popups in the online help, a good reason to use
the online help, if it is available in your envirorunent, rather than this printed
document.

Unless noted otherwise, all functions in this library return 0 if they complete
succesfully and a non-zero integer if they fail. Always check the the return vahie and
take appropriate action. The error descriptions are listed at the end of this chapter
and in the online help.
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Functions Listed by Functional Group

The following pages have the programming functions grouped by related functions.
The a brief description of each group follows:

Initializing the E1437:

You must first initialize the O driver and set up each module,
Configuring the Analog Inpuis:

The functions in this group determine how the analog input section is
configured.

Formatting Data:

An E1437 can collect either real or complex data in 16-bit or 32-bit format. It
can coliect data into various blocksizes or in a continuous mode. This data can
be transferred either on the VXI backplane of over the Local Bus. You can
append status information to each block of data indicating ADC overloads or
ADC errors during the block.

Configuring Digital Processing:

The decimation filter provides bandpass filtering and decimation capabilities,
You may also select imited frequency spans away from baseband,

Controlling Measurements:

These functions initiate or terminate the measurement loop.

Timing:

The clock signals for the ADC sample clock and DSP decimation and zoom can
be set from a variety of sources. One E1437 can be enabled to drive the sample
clock line on the VXI hackplane or front panel to enable synchronization of
muidtiple £1437s,

Triggering:

These functions set all parameters associated with triggering the beginning of
data collection.

Controlling Multiple Modules:
These functions support synchronous operation among multiple £1437s by
using a shared ADC clock and SYNC signal to drive all the modules in a system.

Reading Data:

These functions read data from either the VME or the Local Bus data port. This
data can optionally be scaled and converted to floating point.

Programming Interrupts:

The E1437 can be programmed {0 interrupt via the VXI backplane whenever
certain status conditions are present.

Debugging your Program:

Error messages allow you to identify program problems.

Diagnostics:

Hardware diagnostic routines verify correct hardware operation of the E1437.
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Analog Setup

hpeld37_input setup - sets all the analog input parameters
hpeld37_input_alias_filter - include/bypasse the buili-in analog anti-alias filter
hpeldd7_input_alias_filter_get - gets the anti-alias filter state
hpeld37_input_autozerc - nulls out the input DC offset
hpeld37_input_coupling - selects AC or DC input coupling
hpeidd7_input_coupling_get - get the input coupling type
hpeld37_input_float - enables/disables floating the Input connector
hpeld37 input_float_get - gets the input connector state
hpeld37_input_range - sets the full scale range
hpeld37_input_range_auto - performs auto-ranging
hpeld37_input_range_get - gets the input range

hpeld37 input_signal - include/bypass the input buffer amplifier
hpeld37_input_signal_get - gets the input buffer amplifier state

Data Format
hpeid37_data_ -sets all format and data output flow parameters

hpel437_data_append_status - enables/disables appending status information to a data
block

hpeldd7_data_append_status_get - geis the append status state
hpel437_data_blocksize - determines the size of the output data block
hpeldd7_data_blocksize_get - gets the output data block size
hpeld37_data_memsize_get - returns module’s memory size
hpeld37_data_mode - selects block mode or continuous mode
hpel437_data_mode_get - gets the data mode

hpeld37_data_port - selects VME bus or local bus transmission
hpel437_data_port_get - gets the output port designation
hpeld37 data_resolution - selects 16 or 32 bits data resolution
hpeld37 data_resolution_get - gets the data resolution

hpeld37 data_type - selects real or complex output data
hpeld37_data_type_get - gets output data type
hpel437_lbus_mode - seis the transmission mode of the local bus
hpeld37 lbus_mode_ get - gets the local bus mode
hpeld37_lbus_reset - resets local bus mode

hpeld37 lbus_reset get - gets the local bus mode reset staie
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Debugging

hpelddT_error _message - returns error information obtained from function calls
hpelé_ST__error_query - queries the module for the most recent error
hpeld37_revision_query - returns strings that identify the date of the firmware revision.
hpeldd7_status_get - retreives module’s status register mformation

Digital Processing

hpel437_filter setup - sets the digital filter bandwidth and decimation filter parameters
hpeld3? filter_bw - selecis a signal filter bandwidth

hpeldd7_filter_bw_get - gets the signal filter bandwidth

hpeldd7 _filter decimate - enables/disables and exira factor of 2 decimation
hpeld37_filter_decimate_get - gets current state of extra decimation
hpel437_filter_resp_get - returns the module’s complex frequency response.
hpeld37_fikker_sync - synchronizes the decimation filter counter

hpeld37_ frequency_setup - sets all center frequency parameters
hpel437_frequency_center - sets the center frequency
hpeld37_frequency_center_get - gets the current center frequency
hpeld37_frequency_center_raw - A fast way to set the center frequency
hpeld37_frequency_cmplxdc - selects a complex baseband measurement
hpel437_frequency_cmplxde_get - gets the state of the baseband measurement mode
hpel437_frequency_sync - prepares the module for a synchronous frequency change
hpeld37_frequency_sync_get - gels the state of the synchronus change mode

Diagnostics
hpel437_self_test - performs a self-fest on the module and returns the result

Initialization
hpeld37_init - initializes the I/O driver for a module
hpeld37_close - closes the module’s software connection

Interrupts

hpeld37 attrib_get - allows direct access to the IO library functions
hpeld37_interrupt,_setup - sets all interrupt parameters
hpel437_interrupt_mask_get - gets the interrupt event mask
hpeld37_interrupt_priority_get - gets the VME interrupt line
hpeldd7_interrupt_restore - restores the interrupt masks to the most recent setting

Measurement

hpel437_meas_control - initiates and controls measurements in muiti-module systems
hpeldd7 meas_start - initiates measurements in single module systems
hpeld37_reset - places the module in a known state

4-5



E1437A User's Guide
Fungtions Listed by Functional Group

Reading data

hpelddT_data_scale_get - gets data scale factor

hpel437_read - reads scaled 32-bit float data from FIFO

hpeld37_readb4 - reads scaled 64-bit float data from FIFO, specifically for VEE
applications :

hipeld37_read_raw - - reads raw data from FIFO

Timing

hpeld37 _clock_setup - sets all timing parameters

hpel437_clock_dsp - selects the clock used to drive the decimation/zoor section
hpeldd7_clock _dsp_get - gets the current dechmation clock source

hpel437 _clock_fs - provides the frequency of an external sample clock
hpel437_clock_fs_get - gets the current external sample clock frequency

hpel437_clock_master - determines whether a module drives the VXI clock line with its
ADC clock

hpeldd7_clock_master_get - gets the module’s clock master state
hpel437_clock_multi_sync - specifies whether the module uses a shared clock and sync
hpeld37_clock_multi_sync_get - gets the module’s current shared clock and sync state
hpeld37_clock_source - selects the source of the ADC clock

hpeldd7_clock_source_get - gets the ADC clock source

Trigger

hpel437_trigger_setup - sets all parameters associated with triggering the beginning of
data collection

hpel437 trigger_adclevel - specifies the threshold for the ADC trigger
hpeld37_trigger_adclevel_get - gets the trigger threshold

hpeld4s7_trigger_delay - specifies a pre- or post-trigger delay time
hpeld37_trigger_delay_get - geis the trigger delay time

hpel437_trigger_delay_actual_get - gets the actual delay time from the most recent
trigger event

hpel437_trigger_gen - determines whether a module can generate a trigger
hpeld37_trigger gen get - gets the trigger generation status
hpel437_trigger _maglevel - specifies the threshoid for a magnitude irigger
hpeld37_trigger maglevel _get - gets magnitude trigger threshold

hnel437_trigger phase_aciual_get - gets the actual trigger phase from the most recent
frigger event

hpel437_trigger_phase_capture - Allows LO phase capture in frequency-synchronized,
multi-module zoom measurements.

hpeldd7_trigger_slope - selects a positive or negative trigger
hpeldd7_trigger_slope_get - gels trigger slope
hpeldd7_trigger_type - determines the trigger type
hpeld3T_trigger_type get - gets trigger type
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Synchronization

hpeldd7_clock_master - determines whether a module drives the VXI clock line with its
ADC clock

hpeld37_clock_master_get - geis the module’s clock master state
hpeld37_clock_muiti_sync - specifies whether the module uses a shared clock and sync
hpel437_clock_multi_sync_get - gets the module’s current shared clock and sync state
hpeldd7 clock _source - selects the source of the ADC clock
hpeld37_clock_source_get - gets the ADC clock source

hpel4s7_filter_sync - synchronizes the decimation filter counter

hpel437 frequency_sync - prepares the module for a frequency change
hpel437 meas _control - synchronizes arming and triggering in mudti-module systems
hpeld37 trigger gen - determines whether a module can generate a trigger
hpeldd7_trigger gen_get - gets the trigger generation status

hpel437_wait - facilitates the synchronization and control of multi-module systems
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Functions Listed alphabetically

hpeld37_attrib_get - allows direct access to the T/O library functions
hpeld37_clock_dsp - selects the clock used to drive the decimation/zoom section
hpeldaT7_clock_dsp_get - gets the current decimation clock source
hpeld37_clock_fs - provides the frequency of an external sample clock

hpeld37 _clock_fs_get - gets the current external sample clock frequency

hpeld37_clock master - determines whether a module drives the VXI elock line with its
ADC clock

hpel437_clock_master_get - gets the module’s clock master state
hpeldd7_clock_multi_sync - specifies whether the module uses a shared clock and sync
hpeld37_clock_muiti _sync_get - gets the module’s cuurent shared clock and sync state
hpeld37_clock_setup - sets all timing parameters

hpeldd7 clock_source - selects the source of the ADC clock
hpeld37_clock_source_get - gets the ADC clock source

hpeld37 close - closes the module’s software connection

hpel437_data_append_status - enables/disables appending status information to a data
block

hpeld37_data_append_status_get - gets the append status state
hpel437_data_blocksize - determines the size of the output data block
hpeld437_data_blocksize_get - gets the output data block size
hpeld37_data_memsize_get - returns module’s memory size
hpeld37_data_mode - selects block mode or continuous mode

hpelda37 data_mode_get - gets the data mode

hpeld37_data_port - selects VME bus or local bus transmission
hpeld437_data port_get - gets the output port designation

hpeld37 _data_resolation - selects 16 or 32 bits data resolution

hpeld37 data_resolution_get - gets the data resolution

hpeld37 data_scale_get - gets data scale factor

hpeldld7_data_ -sets all format and data output flow parameters

hpeld37 data_type - selects real or complex cutput data
hpeld37_data_type_get - gets output data type

hpel437_error_message - returns error information obtained from function calls
hpel437_error_guery - queries the module for the most recent error
hpeld37_filter bw - selects a signal filter bandwidth

hpeld37_filter_bw_get - gets the signal filter bandwidth
hpelds37_filter_decimate - enables/disables and extra factor of 2 decimation
hpeldd7 filter decimate_get - gets current state of extra decimation
hpeldd7_filter_resp_get - returns the module’s complex frequency response.
hpeldd7 filter_setup - sets the digital filter bandwidth and decimation filter parameters
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hpel4d7_filter_sync - synchronizes the decimation filter counter

hpeld37 _frequency_center - sets the center frequency
hpeldd7_frequency_center_get - gets the current center frequency

hpeld37 frequency center raw - A fast way to set the center frequency
hpeld37_frequency_cmpixde - selecis a complex baseband measurement
hpeldd7_frequency_cmplxdc_get - gets the state of the baseband measurement mode
hpeld37_frequency_setup - sets all center frequency parameters
hpeld37_frequency_sync - prepares the module for a synchronous frequency change
hpeld37_frequency_sync_get - gets the state of the synchronus change mode
hpel437_init - initializes the /O driver for a module

hpeld37_input alias_filter - include/bypass the built-in analog anti-alias filter
hpeld37 input_alias_filter get - gets the anti-alias filter state

hpel437 input_ - nulls owt the input DC offset

hpeld37 input_coupling - selects AC or DC input coupling
hpei437_input_coupling_get - get the input coupling type

hpeld4d7_input_float - enables/disables floating the input connector
hpeldd7_input_float_get - gets the input connector state

hpeld37_input_range - sets the full scale range

hpeldd7_input_range_auto - performs auto-ranging

hpeldd7 _input_range_get - gets the input range

hpeld37_inpui_setup - sets all the analog input parameters

hpeld437_input_signal - include/bypass the input buffer amplifier
hpeld37_input_signal get - gets the input buffer amplifier state
hpel437_interrupt_mask_get - gets the interrupt event mask
hpeld37_mterrupt_priority_get - gets the VME interrupt line
hpel437_interrupt_restore - restores the interrupt masks to the most recent setting
hpelds7 _interrupt_setup - sets all interrupt parameters

hpel437 Ihus_mode - sets the transmission mode of the Jocal bus
hpeldd7 lbus _mode_get - gets the local bus mode

hpel437_Ihus_reset - resets local bus

hpel437_lbus_reset_get - gets the current local bus reset state

hpeld37 _meas_control - initiates and controls measurements in multi-module systems
hpel437 _meas_start - initiates measurements in single module systems
hpel437_read - reads scaled 32-bit float data from FIFO

hpeld37_read64 - veads scaled 64-hit float data from FIFO, specifically for VEE
applications

hpeidd7_read_raw - - reads raw data from FIFO

hpeld37_reset - places the module in a known state

hpel437_revision_guery - returns strings that identify the date of the firmware revision
hpel437_self_test - performs a self-test on the module and returns the result
hpel437 status_get - retreives moduile’s status register information
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hpeld37_trigger_adclevel - specifies the threshold for the ADC trigger
hpeld37_trigger_adclevel_get - gets the ADC trigger threshold
hpeld37_irigger delay - specifies a pre- or post-trigger delay time
hpeld37_trigger_delay_get - gets the trigger delay time

hpeld37_trigger delay_actual_get - gets a representation of the phase vaiue of the LO
at the trigger point

hpeld37 trigger gen - determines whether a module can generate a trigger
hpeld37_trigger gen get - gets the trigger generation status

hpeld37_trigger maglevel - specifies the threshold for a magnitude trigger
hpeld37_trigger maglevel get - gets magnitude trigger threshold
hpeld37_trigger_phase_actual_get - gets the actual trigger phase from the most recent
trigger event

hpel437_trigger_phase_capture - Allows LO phase capture in frequency-synchronized,
multi-module zoom measurements.

hpel437_trigger_setup - sets all parameters associated with triggering the beginning of
data collection

hpel437_trigger slope - selects a positive or negative trigger

hpeldd7_trigger slope_get - gets trigger slope

hpeld37_trigger type - determines the trigger type

hpeld37 trigger type_get - gets trigger type

hpel437_wait - facilitates the synchronization and control of multi-module systems
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hpeld37_attrib_get

Alows direct access to the /O library functions.

#include “hpeldd7.h"”
ViStatus hpeld37_aterib_get(ViSession id, Vilntl6 affrib, ViPint32 value);

hpel437_attrib_get is used primarily to manage the use of interrupts. Since interrupts
are a shared resource across ail modules using the VXI interface, it is not possible for
the E1437 library, which governs single modules, to provide the functions to properly
manage interrupts.

This function is used to access either the I/O library handle or the mapped I/O base
address of the module. You should refer to the appropriate VISA or SICL
documentaiion for descriptions of the /O Library functions.

id is the VXI instrument session pointer returned by the hpe1437_init function.

aitrib designates the type of attribute to return. HPE1437 10 _HANDLE acecesses the
V'O library handle. HPE1437_I0_ADDRESS points to the mapped /O base address of
the module. HPE1437_RM_HANDLE accesses the /O library handie of the default
resource manager. HPEI437_DATA REGISTER points to the mapped address of the
E1437 data register. One or both of these parameters are used when cailing /O library
functions directly.

valuie is the value of the requested attribute. For a VIL/VISA IO library the value of the
handle atiribute corresponds 1o the vi parameter used by the majority of the /O
functions. For the SICL 1O library the handle is equivalent to the session parameter
used by the majority of the /O functions. In the case of SICL the long handle value
should be cast to a short in order to be type compatible with the SICL session. The
address attribute points to the base of the mapped 1/0 address space, regardless of
which underlying 1/0 library is used.

This command does not abort any measurement in progress.

hpel437_init, hpeldd7_interrupt_setup
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hpeld37_clock_setup

hpeld37_clock setup sets all timing parameters. This description also includes
information on the following functions which set or query the timing parameters
individually:

hpel437_clock_dsp selects the clock used to drive the decimation/zoom section.
hpel437_clock_dsp_get gets the current decimation clock source
hpel1437_clock_fs provides the frequency of an external sample clock.
hpeldd3?_clock fs_get gets the current external sample clock frequency
hpeld437_clock master determines whether a module shares its ADC clock.
hpeid37 clock_master_get gets the module’s clock master state
hpel437_ciock muiti sync specifies whether the module uses a shared clock and
sync

hpeld37_clock _multi_sync_get gets the module’s current shared clock and syne state
hpeld3T7 clock_source selects the source of the ADC clock

hpeld37 clock source_get gets the ADC clock source

#include “hpel437.h"”

ViStatus hpeld37_clock_setup{ViSession id, Vilnt16 syne, Vilnil6 source, Viint1o
dsp, Vilnt16 master, ViReal64 f5);

ViStatus hpe 1437 clock_dsp(ViSession id, Vilnti6 dsp);

ViStatus hpe 1437 _clock_dsp_get(ViSession id, ViPInil6 dspPtr);

ViStatus hpel437_clock fs(ViSession id, ViReal04 fs);

ViStatus hpel437_clock_fs_get(ViSession id, ViPReal64 fsPtr);

ViStatus hpel437_clock_master(ViSession id, Vilnt16 masier);

ViStatus hpe 1437 _clock_master_get(ViSession id, ViPInt1¢ masterPtr);
ViStatus hpel437_clock_muiti_sync(ViSession id, Vilntl6 sync);

ViStatus hpel437 clock muiti_synec_get(ViSession id, ViPInt16 syncPir);
ViStatus hpeld37_clock_source(ViSession id, Vilntl6 source);

ViStatus hpeld37_clock_source_get(ViSession id, ViPInt16 sourcePir);

hpel437_clock_setup is used to configure all timing parameters used for sampling
(ADC clock) and decimation/zoom (DSP clock). This function, as well ag the other
hpeldd7 clock functions covered in this description, is used to select the source and
distribution of clocking and synchronization signals used by the E1437 module. The
primary clock signal used by the modude is the ADC clock, for which the rising edges
indicate the time for each sample of the analog-to-digital converter. Another clock
signal is the DSP clock, which drives the digital signal processing and memory sections
of the module. Normally the DSF clock is the same as the ADC clock, and data is
transferred synchronously from the ADC to the DSP portion of the module. However, in
certain situations the two clocks may be independent, requiring asynchronous data
iransfers from the ADC to the DSP. The remaining hpel437_clock_ functions listed
above set or query the parameters individually.
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id is the VXI instrument session pointer returned by the hpel1437_init function.

sync is used to specify whether the module uses a shared ADC clock and SYNC signal,
If the sync parameter is set to HPE1437 _OFF the ADC clock and SYNC are generated
locally. If syne is set to HPE1437_REAR the module uses the shared ADC clock and
SYNC signals which are distributed on the VXI backplane using the ECL trigger lines. If
sync is set to HPE 1437 _FRONT the module uses the shared clock and SYNC provided
on the front panel distribution connectors. Modules in multi-module systems must all
have the same sync parameter setting.

syncPtr contains the current value of the sync parameter.

source selects the clock source that is used to drive the analog to digital converter
(ADC) for single module operation or when a module is used as the master ADC clock
source for a multi-module system. When set to HPE1437 _ 20000KIZ ihe clock source
is the internal 20 MHz oscillator. When set to HPE1437 20480KHZ the clock source is
the internal 20.48 MHz oscillator, HPE1437 EXTERNAL selects the TTL, ECL, or sine
signal on the external BNC front panel clock input conmector. When using an external
clock the f5 parameter is used to provide the module with the frequency of the external
clock. BPE1437 EXT PLI_REF takes a 10 MHz reference from another instrument
on the external BNC front panel clock input connector and uses a PLL to convert ittc a
20 MHz reference. In multi-module systems the source parameter is ignored for all but
the master modude.

sourcePtr contains the current value of the source parameter.

dsp selects the clock used to drive the decimation/zoom section within the E1437.
Normally, the DSP clock should be coupled to the ADC clock whenever possible since
the spurious performance specification is degraded when the clocks are independent.
However, when a slow or intermittent ADC clock results in greater than 1 us between
clock edges, the DSP clock must be generated from the internal oscillator to avoid data
loss in the dynamic RAM. Setting this parameter to HPE1437_ADC forces the DSP
clock to be driven by the ADC clock. HPE1437_OSCILLATQOR will cause the DSP
clock to be the internally generated 20.48 MHz oscillator. Note that the computed
results will be the same in either case.

dspPtr contains the current value of the dsp parameter.

master determines whether an E1437 makes its local ADC clock available to other
modules as a shared clock. Multi-module synchronization requires one and only one of
the modules to be identified as the master, that is, the source of the shared ADC clock.
Setting this parameter to HEPE1437_ON when sync = fIPE1437_FRONT causes the
E1437 to drive the front panel ADC clock; or if syme = HPE1437 REAR causes the
module to use its ADC clock to drive the VXI backplane in the mainframe in which it
resides. HPE 1437 _OFF means that the E1437 is driving neither the front panel nor the
backplane and is the correct variable to use for all non-master modulesin a
multi-module system. Setting this parameter to HPE1437 _BUFFER allows the ADC
clock and SYNC lines from the module’s front panel connectors to drive the backplane
of a mainframe not coniaining the master. Only one module per mainframe may be set
to ON cor to BUFFER. In muiti-module and multi-mainframe systems only one module
may be set to ON within the entire system. In multi-mainframe systems using backplane
clock and sync distribution only one module per any mainframe not confaining the
master may be set to BUFFER.

masterPir contains the current value of the master parameter.
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Js provides the module with the frequency of an external sample clock (from >0 to
20600000) connected to the Ext Clk TTL connector. When using an external clock or
when a module is a non-master in a multi-module group, the frequency of the ADC
clock is unknown by the module. It is the responsibility of the programmer to provide
the correct frequency so that library functions dependent on fs will operate properly.
This value has no effect if the module is set ap to use the intemal ADC clock.

JsPir contains the current value of the sample clock frequency. If the E1437 is set to
the internal ADC clock, the value of that clock frequency is retirned. If the E1437 is set

to the external clock, the last value entered via the hpel437 _clock fs function is
returned.

For more details on the interaction among source, master, and sync with multiple
modules and multiple mainframes see Managing multiple modules.

The master, syne, source, and dsp parameters are interdependent with legitimate
combinations being as follows (along with the resultant DSP clock rates):
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T I Y B S K B S SN NS S S S SRR RS SRRES TSR RR SRS RERE SR AR R REERE
MASTER SYNC SOURCE DSp DEP CLOCK RATE
SRS R S NS R R N RN N S S S S SN C N S E S E TN NS S MR RE s E RN DRSS
N/A QFF 20.% H/A Internal Source
M/A OFF EXT ADC External Source
N/A OFF EXT osc 20.48
N/A OFF EXT PLL N/A 20
OFF&BUFFER FRONT N/A ADC Master ADC
OFF | RUFFER FRONT N/A osc 20.48
OFF REAR N/A ADC Master ADC
CFF REAR M/A osc 20.48
ON FRONT 20.x N/A Internal Source
ON FRON'T YT ADC External Scurce
ON FRONT BET CS3C 20.48
ON FRONT EXT_PLL N/R 20
oM REAR 20.x% N/A Internal Source
ON REAR BXT ADC External Source
jeiy) REAR BET QsC 20.48
ON REAR EXT_PLL N/A 20
BUFFER REAR N/A ADC Master ADC
BUFFER REAR N/A 08¢ 20.48

The maximum rate at which data may be transferred to memory is determined by
the DSP ciock rate: Max bytes/s = 4 x DSP clock rate. In continuous mode the
maximum rate is limited to (4 x DSP clock rate) + 2. However, you may successfully
perform this type of measurement by adding a level of decimation to reduce the
sample rate.

I f5 20480000 then dsp must=ADC,

Example The program multichan.exe described in Example Programs provides an example of
how to correctly set up a multi-module system with synchronous clocks.

Reset Values
SYRC OFF
source 20480KHZ
dsp ADC
master  OFF
s 2048 e6
Effect on Active Commands in this group, other than those ending in _get and HPE1437 clock_fs, abort
Measurement any measurement in progress.
See Also hpel437_init, hpeld87_filter_setup, hpeld37 data,
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hpeld37_close

Closes the module’s software connection.

#include “hpeid37.h"

ViStatus hpeld437_close(ViSession id);

hpeld37_close terminateé the software connection to the module, deallocates system
resources, and places the module in the IDLE state. After this function has been
executed the specified id identifier is no longer a valid parameter for fimetion calls.

id is the VXI instrument session pointer returned by the hpel437 _init function.

This command dees not abort any measurement in progress,

hpeld37 init
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hpel437_data _memsize_get

Returns the module’s memory size in megabytes,

UXiplug&play Syntax  #include “hpeid37.h”
ViStatus hipeld37_data_memsize_get(ViSession id, ViPInt16 memSizePtr);

Description ' This command allows you to defermine whether your module contains standard
memory of 8 Mbytes or a larger memory option.

Parametets id is the VXI instrument session pointer returned by the hpe1437_init function.

memSizePtr contains the memory size in number of Megabytes.

Effect on Active This command does not abort any measurement in progress.
Measurement
See Also hpel437_init , hpeldd7_data_blocksize
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hpeld37_data_scale_get

Gets data scale factor.

#inciude “hpel437.R"
ViStatus hpel437_data_scale_get(ViSession id, ViPReal64 scale Plr),

hpel437 data scale get calculates the correct scale factor for raw data using the
current data resolution and range. The factor retuuned by this function is used to
multiply raw data to get daia in volis.

id is the VXI instrument session pointer returned by the hpe 1437 _init function.

scalePtr contains the calculated scale factor with which to scale raw data to voits.

If hpel437_input_range_auto is pending or in progress this command returns an
error.,

This command does not abort any measurement in progress.

hpeld37_ -, hpeldd7_read_raw -
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hpeld37_data_setup

hpel437_data_setup sets all format and data output flow parameters. This
description also includes information on the following functions which set or query
the format and flow parameters individually:

hpeid37_data_append_status appends status information to a data block.
hpeldd7_data_append_status_get gets the append status state
hpeldl37_data blocksize determines the size of the output data block,
hpeildd7_data_blocksize_get gets the output data block size
hpeldd7_data_mode selects block mode or continuous mode.
hpeld37_data_mode_get gets the data mode

hpel437_data_port selects VME bus or local bus output poxt.
hpeldd7_data_port_get gets the output port designation
hpeld437_data resolution selects 16 or 32 bits data resolution.
hpeld87_data resolution_get geis the data resolution
hpeldd?_data_type selects real or complex output data.
hpeld3d7_data type get gets output data type

VX plug&play Syntax  #include *hpel437.h"

ViStatus hpeld37_data_setup(ViSession id, Vilnt16 dType, Vilntl6 resoluiion,
Vilntls mode, Viint32 blocksize, Vilnt16 appendStatus, Viintl6 port);

ViStatus hpeld37_data_append_status(ViSession id, Vilnt16 appendStaius);

ViStatus hpeld37_data_append status_get(ViSession id, ViPIntl6é
appendSiatusPtr);

ViStatus hpel437_data_blocksize(ViSession id, Vilnt32 blocksize);

ViStatus hpeld37_data_blocksize_get(ViSession id, ViPint32 blocksizePtr);
ViStatus hpel1437_data_mode(ViSession id, Vilntl6 mode),

ViStatus hpeld37 data_mode_get(ViSession id, ViPIntl6 medePtr);

ViStatus hpeld37_data_port(ViSession id, Vilntl6 port);

ViStatus hpe1437_data_port_get(ViSession id, ViPInti6 portPtr);

ViStatus hpel437 data resolution(ViSession id, Vilnti6 resolution);

ViStatus hpe1437_data_resolution_get(ViSession id, ViPIntl6 resolutionPir);
ViStatus hpe1437_data_type(ViSession id, Vilntl6 dType);

ViStatus hpe1437_data_type_get(ViSession id, ViPInti6 dTypePir);

Parameters id is the VXI instrument session pointer returned by the hpel437_init function.

4-20



E1437A User's Guids
VXI plugéplay Programming Reference

dType determines whether the E1437 collects and returns real or complex data. Setting
this parameter to HPE1437_REAL causes only the real part of the data to be returned
for each sample, HPE1437_COMPLEX causes the real data followed by the imaginary
data to be returned in each sample. Normally, if the frequency set with the

hpel437 frequency setup function is zero, the type should be set to

HPE 1437 _REAL since the imaginary component of each sample is zero anyway. When
non-zero center frequencies are used the type should normalily be set to
HPE1437_COMPLEX. Otherwise the imaginary component of the signal will be lost.

dTypePtr points to the current value of the dType parameter,

resolution selects data resolution of either 16 or 32 bits by using resolution values of
HPEI437_16BIT or HFE1437 _32BIT respectively. Choosing 16-bit precision allows
for more samples in the FIFO memory. Choosing 32 bits allows more dynamic range.
Because of the broadband white noise present on the input of the analog-to-digital
converter, it is normally sufficient to use 16 bit resolution whenever the

hpel437 filter_setup function specifies a signal bandwidth greater than 250 kHz. For
narrower bandwidths much of the broadband white noise is filtered out, resulting in
lower noise in the output data. To take advantage of this lower noise, the 32-bit data
resolution should be used.

resolutionPtr contains the current value of the resolution parameter.

mode selects whether the E1437's data collection operates in block mode or
continuous mode. HPE1437 BLOCK selects block transfer mode in which the
measurement is halted after each block of data. To start collection of the next data
block the module must be armed and triggered again. This mode is used whenever each
biock of data is to be associated with an individual trigger “event”.
HPE1437_CONTINUOUS means that a single arm and trigger event starts a
measurement which runs continuously with no gaps between output data blocks. As
long as the data is read out fast enough to prevent overflow in the output FIFO, the
measurement will continue. The continuous mode is useful for continuous signal
processing applications where data gaps are unacceptable.

modePfr contains the current value of the mode parameter.continuous mode;selecting

blocksize determines the number of sample points in each output data block. The
range of available block sizes depends on the number of bytes required for each sample.
The command accepts any nurber between 1 and memory size (in bytes)/2. The actual
number used is the first integer power of 2 equal {0 or larger than the requested
blocksize. If the requested block size falls cutside the range shown in the table the
closest valid value will be used and & status register flag (bit 6) will be set indicating a
setup error. If a subsequent change in another parameter permits a block size closer to
the originally requested value, the module will adjust the block size to that value.




NOTE

E1437A User's Guide
VXI plug&piay Programming Reference

The foliowing table summarizes the available block sizes for each setting of the
dType and resolution parameters.

data data resoclution  bytes per min block max block size
poxrt type Sample gize (with standard
& MByte memory}*

vme real 16 2 3 4,194,304
vme real 32 4 2 2,097,182
vme complex 16 4 2 2,087,152
Ve complex 52 8 1 1,048,576
1busg real 16 2 3 4,194,304
lbus real 32 4 3 2,097,152
lbus complex 16 4 3 2,087,152
1bus complex 32 ] 2 1,048,576

* For opticnal additional memory, multiply by the appropriate
memory size multiplier, For example, for 32 MByte memory option

multiply max block size by 4.

Block size does not need to be a power of two. Considerably more samples may
need to be taken in order to set the block available status bit,

blocksizePtr contains the current value of the blocksize parameter. The retumed value
will be closest valid value to the requested blocksize.

appendStatus selects whether or not status information is appended to a data block.
Specifying HPE1437_ ON means that an extra byte of status information is appended to
the end of each data block to indicate whether an ADC overload or error occurred
during the collection of that block of data. In this status byte, Bit 0 will be set if an ADC
overload oceurred and bit 1 will be set for an ADC error. The other bits are undefined.
When the appended byte is transferred via the VME backplane, the byte is located in the
lower 8 bits of the 16 bit word after the end of the sampled data block. The upper 8 bits
are undefined. When the appended byte is output via the local bus (as a 32-bit word), it
is marked as the last byte of a transfer block. This status byte should be read separately
from any block read operations in order to not affect the alignment of subsequent
elements. HPEL437_OFF disables this feature.

appendStatus Ptr coniains the current value of the stafus parameter.
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port determines which output port is used to take data from the E1437 module. Setting
pori to HPE1437_VME means the data is to be output using standard VME register
reads. Setting port to HPE1437_1.BUS means the data is to be output as a byte-serial
data stream via the VXI local bus. When using the local bus port the module
bmmediately to the right of the £1437 must be capable of receiving the local bus byte
sequence. The following table stummarizes the output word or byte sequence for each
combination of dType, resolution, and port parameters:

R I R R N R I I I I e R R B R R R S e S T R T T T T N S T N S NN I N S O N R S T T T e B e e
type resolution port sequence
R R RN N T T I R R R N N N N N N N T T N T T D s s e s e = e
real 1éBIT VHME RO[15:0},RL[15:0), ...
complex 16BIT VME RO{15:07,00(15:01 ,R1[15:6]1,Q1{15:0], ...
real 32BIT VME R0O{31:163,R0O[15:0],R1{31:16],RL{15:07,...
complex 32BIT VME ROI31:16},RO[15:01,Q0{31:16],Q0[15:0},
R1[31:16] ...
real 16BIT LBUS  RO([15:8],R0[7:0],R1([15:8],RL[7:0],...
complex 18BIT LBUS RO[15:8] ,R0O{7:0],00[15:8],00[7:0],
R1[15:81..
real 32BIT LBUS RG[31:24]1 ,R0[23:16] ,RO[15:8]1,R0{7:0],
R1{31:24],...
complex  32BIT LBUS  RO[31:24] ,R0{23:16]) ,RG[15:8],R0{7:0],
Q0f31:24],Q0[23:18],Q0[15:8],¢0017:0],
Ri{31:241,...

portPtr contains the current value of the port parameter.

The maximum rate at which data may be transferred to memory is determined by the
DSP clock rate: Max bytes/s. = 4 x DSP clock rate. In continuous mode the maximum
rate is limited to (4 x DSP clock rate) + 2. However, you may successfully perform this
type of measurement by adding a level of decimation to reduce the sample rate,

A limitation also applies to 32-bit, complex data transfers. Because this type of transfer
cannot be made at the full sample rate, a level of decimation must be added in order to
reduce the sample rate.
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The following tabie summarizes the relationship between data parameter combinations,
decimation, filter bandwidth, and whether the combination permits block or continuous
measurements:

e b e S === RSt 1t Tt

Resolution Type Decimation Filter BW Block Continuous Sample

rate
(MBytes)
iyt A S 0 R SRR 5
18 Complex False ¢ or 1 Yes No 40
32 Real False 0 or 1 Yes Ko 80
32 Complex False 0 or 1 No No 40
3z Cowplex True 0 or 1 Yes No 40
32 Complex False 2 Yes Mo 40
211 other combinations Yes Yes <40
dType REAL
resolution 32BIT
mode BLOCK
blocksize 1024
appendStatus OFF
nort VME

With the exception of the commands ending in _get, all commands in the group abort
any measurement in progress when any parameter value is changed.

hpeld37_init, hpel4d7 frequency_setup, hpeld37_filter decimate,
hpeld37_meas_control, hpeldd? clock_dsp
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hpeld37_error_message

Returns error information obtained from funciion calls.

#include “hpeid37.h”
ViStatus hpe1437_error_message(ViSession id, ViStatus errNum, ViPString

erriMessage);

hpeld37_error_message takes an error return value generated by a function and
translates it to a readable string. This function includes host errors as well as firmware
erTors.

id is the VXI instrument session pointer returned by the hpe1487_init function.

errNum represents the instrument numeric error code.

erriessage represents the error message string up to 80 characters long.

If you are using this function in Visual Basic you should allocate memory for the
return string. For example:
DIM VarName as String *80

This command does not abort any measurement in progress.

hpel437_init, hpel437_error_queryPAGE 26
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hpeld37_error_guery

Queries the module for the first error in the queue.

#inciude “hpel437.h”

ViStatus hpe1437_error_guery(ViSession id, ViPint32 errNumPtr, ViPString
errMessage);

hpeld37_error_guery queries the module for the oldest error and retums the
corresponding error message. This function does not trap host errors.

id is the VX1 instrument session pointer retiined by the hpe1437_init function.

errNumPtr contains the instrument numeric error code.

errMessagePtr contains the error mesSage string up to 80 characters long. This
message aiso indicates what function call generated the error.

If vou are using this function in Visual Basic you should allocate memory for the
return string. For example:
DIM VarName as String *80

This command dees not abort any measurement in progress.

hpeld37_init, hpeld37_error_message
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hpeld37_filter_resp_get

Returns the module’s complex frequency response,

#include “hpel437.h"

ViStatus hpel437_filter resp_get(V iSession id, ViRealt4 resp! ], Vilni32 n, ViReal64
Jmin, ViRealG4 frmax);

This function uses the current filter and center frequency settings to return the complex
frequency response. The requested number of samples are equally spaced from the
requested minimum frequency to the requested maximum frequency.

id is the VXI instrument session pointer returned by the hpe1437_init function.

resp retums the response in the format:
regp(ret, imd, rel, iml,..., re{n-1), im{n-1}
n is the number of samples desired.

Jmin is the minimum frequency in Hertz.

Jmax is the maximum frequency in Hertz.

This command does not abort any measurement in progress.

hpeld37_init, hpeld37_flter_setup, hpel437_frequency_setup
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hpeld3d7_filter_setup

hpel437_filter setup sets the digital filter bandwidth and decimation filter
parameters. This description also includes information on the following functions
which set or query the decimation filter parameters individually

hpeldd7 filter decimate selects an extra factor of 2 decimation.
hpeld37 filter decimate_get gets current state of extra decimation
hpeldd37_filter bw selects a signal filter bandwidth.

hpeldd7 filter bw_get gets the signal filier bandwidth

VKiplug&play Syntax  #include “hpel437.h"
ViStatus hpel437_filter_setup(ViSession id, Vilntl6 sigBw, Vilntlé decimate);
ViStatus hpel437_filter decimate (ViSession id, Vilntlt decimate);
ViStatus hpel437_flter decimate get(ViSession id, ViPIntl6 decimate Pir);
ViStatus hpe1437_filter_bw (ViSession id, Vilnt16 sigBw);
ViStatus hpel437_filter_bw_get(ViSession id, ViPint16 sig BwPtr),

Parameters id is the VXI instrument session pointer refurned by the hpel437_init function.

sigBw selects an alias protected signal filter bandwidth that is roughly f5/(2.56 *

2/ (sigBw)) where fs is the ADC sample frequency. In zoom applications, where the
center frequency is generally not zero, the zoom filter bandwidth is centered on the
frequency programamed with the hpel437_frequency_setup function. For baseband
measurements the filter may equivalently be considered as a low pass filier of
approximately bandwidth f5/(2.56 * 2 (sigBw)) since the negative frequencies are
generally of no interest. The valid range of sigBw is 0 through 24. When sigBw = 0, no
digital filtering is applied to the signal and the module relies on the analeg anti-alias
filter to limit the signal bandwidth to f5/2.56.

To more accurately calculate the bandwidth use the calcudation f3 * k2" (sigBw) where:
k=36 for .25 db bandwidth

k=.44 for 3 dB bandwidth

k=5 for 15 4B bandwidth

k=.62 for 110 dB bandwidth

For even more accuracy use the hpel437_filter_resp_get function.

sigBwPir contains the current value of the sighw parameter.

decimate selects the data cutput sample rate. When this parameter is set to
HPE1437_OFF the output sample rate is: fs when sigBw=0 or fs/2"(sigBw-1) when
sigBw=0. When decimate is set to HPE1437_ON the output sample rate is reduced by
an additional factor of two by discarding alternate samples. You would normally want
to add the extra level of decimation in order o increase the displayed span.
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Turning decimation ON when sigBw=0 results in aliasing {garbage data) due to
upper Iimit of the sampling frequency.

To ensure full alias-free operation the analog anti-alias filter (set by the
hpeld37_input_alias_filter function) shouid be ON unless the application inherently
bandlimits the input signal to less than fs/2. The analog anti-alias filter has a fixed
bandwidth and thus is fully effective only when f5220 MHz. If a slower external ADC
clock is used, an additional analog filter of the appropriate bandwidth may be required
for full alias protection.

The decimation process used to reduce the output sample rate is driven from a
“decimation counter” which keeps track of which samples to save and which ones o
discard for each of the octave bandwidth reduction filter stages. In multi-module
systems where synchronous sampling is required, the decimation counters in all the
modules must be synchronous with each cther. This condition can be forced by using
the hpel437_filter_sync function.

The following table summarizes the relationship between data parameter combinations,
decimation, filter bandwidth, and whether the particular combination permits block
and/or continuous measurements:

Resclution Type Decimation Filter BW Block Continucus Sample

rate
(MBytes)
B T T T TSP P cmmm=m ======
16 Complex False 0 or 1 Yes No 40
32 Real False 0 or 1 Yeu No 80
32 Complex False 0 or 1 No No 40
32 Complex True 0 or 1 Yes Mo 40
32 Complex False 2 Yes No 40
All other combinations Yes Yes <40
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Here are some bandwidth and sampie rate resulis using the “k” calculation for
bandwidth:

Fs = 20.48 MHz default intermal ADC clock
(2ll data in MHz)

Signal Bandwidth Sample rate

! |
sighw | .25 dB | 15 dB | Decimate OFF | Decimate ON
| ! l !
0 bo7.37 | 10.24 | 20.48 I 10.24 (see Caution}
1 j 2.6% | 5.12 | 20,48 I 10.24
2 | 1l.84 | 2.88 | 10.24 I 5.12
3 | c.o92 | 1.28 | 5,12 I 2.56
4 | 0.46 | 0.64 | 2.56 I .28
. Continue to decrease by factors of twe ...
stgBw 0

decimate OFF

With the exception of the commands ending in _get, all commands in the group abort
any measurement in progress when any parameter vaiue is changed.

hpeldd7_init hpeld37_clock fs_get, hpeld37_filter resp get,
hpeld37_frequency_setup, hpeld37_filter synchpeldsV input alias_filter,
hpeld3T7_data_mode
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hpeld437 _filter_syne

Synchronizes the decimation counter,

#include “hpeid37.h”
ViStatus hpel437_filter sync(ViSession id);

This function causes the digital decimation counter to be reset by the next SYNC line
rising transition. Any measurement in progress is terminated and the module is placed
in the idle state. By calling hpel437_filter_symnc for every E1437 module using a
shared ADC clock, and then calling hpel437_meas_control to cause a SYNC
transition, the decimation counters will be started at the same time. Once this is done
the decimation counters will stay synchronized as long as the same ADC clock is used.
it is not necessary to resynchronize the decimation counters when the digital filter
bandwidths are changed.

id is the VXI instrument session pointer retirned by the hpel1437 init function.

If you also want to synchronize frequency or phase, see hpeld37 frequency_sync and
multi module information.

The program multichar.exe described in Example Programs provides an example of
how to correctly set up a multi-module system with synchronous filters.

Resetting the decimation counter causes a transient in the digital filters. The
transient takes about 30 output sample periods to decay 120 dB. See the
impulse response graphs in the specification section for more detail.

This command aboris any measuremernt in progress when any parameter value is
changed.

hpeld37_init, hpeld37 filier_setup, hpeld37_frequency_setup , hpeld37_meas_control
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hpeld37_frequency_center raw

Provides a fast way to set the center frequency.

#include “hpel437.h”
ViStatus hpei437_frequency_center_raw(ViSession id, Viilnt16 coarse, Viini32 fine);

hpeldd7_frequency_raw sets the center frequency without relying on the internal
E1437 microprocessor to do any floating point computations, since the internal
microprocessor does not have a floating point co-processor. The resulting center
frequency is approximately:

F5¥((coarse/2048)+(fine/1.024+10712)) where fs is the ADC clock frequency.
id is the VXI instrument session pointer reburned by the hpel437_init function.
coarse is used to set high frequencies or a low resolution frequency component.

Jine is used to set very low frequencies or a high resclution frequency component.

These commands do not abort any measurement in progress

hpel437_init, hpeld37_frequency_setup, hpeld37_clock fs_get, hpeld37_data_type,
hpel43d7_meas_control
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hpeldd7 _frequency_setup

hpel437_frequency_setup sets all the zoom center frequency parameters. This
description also includes information on the following functions which set or query
frequency parameters individually:

hpeidd37 _frequency_cmpixde selects a complex baseband measurement
hpel437_frequency_cmplxdce_get gets the state of the baseband measurement mode
hpe1437_frequency_syne prepares the module for a synchronous frequency change
hpeld37 _frequency_sync_get gets the state of the synchronous change mode
hpe1437_frequency_center sets the center frequency

hpel4d7_frequency_center get gets the current center frequency

#inciunde “hpeld437.h”

ViStatus hpel437_frequency_setup(ViSession id, Vilnt1d cmplxDe, Vilntlt sync,
ViRealb4 freq);

ViStatus hpe1437_frequency_cmplxde(ViSession id, Vilntl6 empixDe);

ViStatus hpel437_freguency_emplxde_get(ViSession id, ViPIntl6 emplxlicPer);
ViSiatus hpel437_frequency_syne(ViSession id, Vilnil6 sync);

ViStatus hpeldd7_frequency sync_get(ViSession id, ViPIntl6 syncPtr);

ViStatus hpe1437_frequency_center(ViSession id, ViReal64 freq);

ViStatus hpe 1437 _freqguency center _get(ViSession id, ViPReal64 freqPtr);

hpeld37 frequency_setup sets the center freguency of a zoomed measurement. The
center of a frequency band of interest is converted to DC with this function. The
frequency transition is phase continuous unless the center frequency is set to zero in
which case the fransition may be selected either to be phase continuous or phase reset.
This function may aiso be used to synchronously change frequency in multiple-module
systems.

id is the VX1 instrument session pointer returned by the hpe1437_init function.

cmplxDe selects either a phase continuous or phase reset transition when the freg = 0.
HPE1437_OFF, combined with a frequency change to zero, causes phase to be reset to
zero. HPE 1437 ON, combined with a frequency change to zero, does not reset the
phase, thereby generating a complex DC measurement at baseband. The state of this
parameter does not affect any transition where fregs= 0. Whether the real or complex
data is saved and ultimately sent to the output port is determined by the

hpeld37 data_ type function.

cmpixDcPtr contains the value of the emplaDe parameter.
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syne when set to HPE1437 _OFF allows an immediate frequency change. In
mliiple-module systems, setting this parameter to HPE1437_ON prepares the
modules for a frequency change, but does not actually bring about the change until the
next ADC clock corresponding to the next assertion of the shared SYNC signal. The
SYNC transition is generated by calling the hpe 1437 _meas_contrel function. Note
that returning sync to OFF before the SYNC signal transition has occurred forces an
immediate asynchronous frequency change.

syncPir retwrns the value of the sync parameter.

Sfreq is a number between -(1.5 and +0.5, which will be interpreted as a fraction of the
sample frequency. freq is the desired center frequency divided by the ADC sample
frequency. For example, selecting .25 with a sample clock frequency of 20 MHz will
yield a center frequency of 5.0 MHz. The ADC sample frequency is retirned by the
hpeld37 clock_fs_get function. Negative frequencies select the negative image of the
signal, which is spectrally inverted from the input signal.

SreqPtr contains the current actual value of the center frequency (as a fraction of the
sample clock frequency).

Although the freg parameter is a double floating point number, its effective resclution is
1/(1024*10°9) or 20 uHz when fs=20.48 MHz. The actual frequency will be set to the
nearest available value. This value is returned by the hpel437_frequency _center_get
function. In mulii-module systems this vaiue represents the pending value rather than
the current value when a freguency change is incompiete due to a pending SYNC signal
fransition,.

In multiple-module systems it is often desirable to force the frequency change to occur
synchronously in order to preserve the phase relationship of the LOs. This is
accomplished by setting the sync parameter to ON for all the modules which are to be
changed. See the first example below.

In configurations invelving synchronous operation of multipte £1437 modules, the
hpeld37 _frequency_setup function provides a mechanism to force all LOs to the
same phase. This can be done by first setting the frequency to zero. See the second
example below.

The program multichan.exe described in Example Programs provides an example of
how to correctly perform synchronous frequency changes in a muklti-module system.

cmpleDe  OFF
sync OFF
freg {

These commands do not abort any measurement in progress

hpel437_init, hpeld3T_clock_fs_get, hpeld37 data_type , hpeld37_clock multi sync,
hpeldd7_meas_control
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hpel437_init

Initializes the I/O driver for a module.

#include “hpel437.h"

ViStatus hpe1487_init(ViRsrc insirDese, ViBoolean idQuery, ViBoolean rst,
ViPSession id);

hpeldd37 init must be the first routine called when using the E1437 ibrary. It
establishes communication with the module and retirms a module identification which
is used with all subsequent functions involving this module. This function performs
whatever initialization the IO driver needs for the environment in which this library is

running.

instrDesc specifies the interface and logical address. This descriptor varies depending
on your IO library.

An example of the descriptor form for a VTL /O library is:
VXI[Board]::VXIlogical address [ INSTR]

An example of the descriptor form for a SICL /0 library is:
vxilogical address

idQuery set to HPE1437 ON verifies the identity of the instrument by checking the
manufacturer ID and model number in the module’s VXI register set. If set to
HPE1437_OFF the function does not verify the module’s identity. It is helpfud to
disable the ID query if you want to use the driver with a similar module but do not need
10 modify the driver source code.

rst places the module in the reset state when set to HPE1437 ON. If setto

HPE1437 OFF, the function disables the reset. Disabling the reset is useful for
debugging in cases where resetting would take the instrument out of the state you want
to test.

id is a pointer to the VXI instrament Session identifier returned by this function for the
module. This identifier is then used with all other functions which address this module,

If you receive a resource descriptor error, see yvour I/0 library documentation to
determine the correct descriptor form.

This command aborts any measurement in progress.

hpeldd7_close
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hpeldd7 input_autozero

Nulls out the input DC offset voltage

VXlplug&play Syntax  #include “hpel437.h"
ViStatus hpeid37_input_autozero(ViSession id);

Description hpeldd37 input autozero updates aiable of DC offset corrections to be used with
each input setup condition. The applicable correction from this table is automatically
added to the input offset parameter to achieve the correct DC offset value. Because of
the length of time needed to execute this function, it is not automatically called when
the module is reset. Thus, the user program is responsible for explicitly initiating the
autozero. This function should be called at least once after the temperature of the
module has stabilized. The interval between calls after that depends on the importance
of DC accuracy in the user application. It is not necessary to call the autozero function
for every change of input setup parameters since the correction table maintains values
for all setup conditions.

NOTE Calling hpel437 _input_autozero aborts any measurement already in progress
and eliminates LO phase coherence and filter synchronization in a synchronous
multi-module system. See the hpeld37_frequency_sync and
hpeld37_frequency_syne functions for details on how to re-establish LO phase
coherence and filter synchronization.

Parameters id is the VXI instrument session poinfer retwmed by the hpel437_init fimction.
Effect an Active This command aborts any measurement in progress.

Measurement

See Alse hpeld37_init, hpelddT_input_setup, hpeld37_filter_sync , hpel437_frequency_sync
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hpeld37_input_setup

hpel437_input_setup setfs all the analog input parameters. This description also
includes information on the following fumctions which set or query the input
parameters individually:

hpel437_input_alias_filter selects the built-in analog anti-alias filter

hpelddY inpat_alias filter get gets the anti-alias filter state
hpeld37_input_coupling selects AC or DC input coupling

hpeldd7 inpat coupling get get the input coupling type
hpe1437_input_float selects floating the input connector
hpeid37_input_float get gets the input connector state
hpeld37_input_range sets the full scale range

hpeid37 _input range get gets the input range

hpeld37_input_signal selects the input buffer amplifier
hpeld37 input signal get gets the input buffer amplifier state

#include “hpel437.h"

ViStatus hpel437_input_setup(ViSession id, Vilntl6 range, Vilntl6 coupiing,
Vilntl6 antiAlias, Vilnt16 signal, Viint16 floatin);

ViStatus hpel437 input_alias_filter(ViSession id, Vilnt16 antidlias);

ViStatus hpe 1437 _input_alias_filter_get(ViSession id, ViPInt16 antiAliasPtr);
ViStatus hpel437_input_coupling(ViSession id, Vilntlé coupling);

ViStatus hpel437_input_coupling get(ViSession id, ViPIntl6 couplingPtr);
ViStatus hpeldd7_input_float(ViSession id, Vilnt16 floatin);

ViStatus hpei437_input_float_get(ViSession id, ViPIntl6 floatinPtr);

ViStatus hpe1437_input_range(ViSession id, Vilnil6 range);

ViStatus hpe1487_input_range get{ViSession id, ViPInt16 rangePtr);

ViStatus hpe1437_input_signal(ViSession id, Viintl6 signal);

ViStatus hpel437_input_signal get(ViSession id, ViPInt16 signalPtr);
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id is the VXI instrument session pointer returned by the hpel1437_init function.

range is a range index number between 0 and 9 which is transformed to a full scale
voltage value. The corresponding discrete legal values of full scale vary from 0.02 volt
to 10.24 volis with factor-of-two steps (02 x 2%range). If range is greater than 9 the full
scale value used is 10.24 volts. Signal inputs with an absoluie value larger than full scale
generate an ADC overflow error.

Range Full scale voliage Full Scale dBm
8} .02 ~-24
1 04 ~18
2 .08 -12
3 .16 -6
4 .32
5 .64
& 1.28 1z
7 2.56 18
8 5.12 24
9 10.24 30

rangePtr contains the current value of the range parameter,

If a hpeld37_input_range_ auto command is pending or in progress it is aborted
when an hpel437_input_range or hpel437_input_range_get command is
received, hpeld37_inpul_range_get also refurns an error if an autorange is
pending or in progress.

coupiing specifies the AC or DC coupling mode of the input. Using HPE1437 _DC will
connect the input directly to the 50 Chm buffer amplifier. HPE1437_AC inserts a 0.2
uF capacitor between the input connector and the 50 Ohyn buffer amplifier.

couplingPir contains the current value of the coupling parameter for an E1437 or
group of £1437s.

antidlias determines whether or not to use the builtin analog anti-alias filter.
HPE1437_ON inserts a sharp-cutoff (11-pole) 8 MHz lowpass filter ahead of the
analog-to-digital converter. Using HPE1437_OFF disables this filter. It is
recommended that you leave the filter on at all tivnes to insure bandlimited, anti-aliased
data.

antidlias Pir contains the current value of the state parameter.

signal determines whether or not the input signal is sent to the buffer amplifier.
HPE1437_ON atiaches the input signal to the 50 Ghun buffer amplifier.
HPE1437_OFF redirects the input signal to a dummy 50 Ohm load, and feeds the
buffer amplifier from an internally grounded 50 Ohm source resistance. The signal OFF
setting is useful for making reference measurements without the signal applied. When
using AC coupling the 0.2 uF capacitor remains between the input connector and its 50
Ohm termination.

signalPir contains the current value of the signal parameter.

Jloatin determines whether or not to allow the outer shield of the input connector to
float relative to chassis ground. Using HPE 1437 _ON allows the connector to float in
order to reduce potential ground loop induced pick-up at low frequencies. Using
HPEI437_OFY disables floating by attaching the outer shield of the input connector
directly to chassis ground. See the specifications section for more details.
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JloatinPtr contains the current vaiue of the floatin parameter.

To ensure full alias-free operation the analog anti-alias filter should be ON unless the
application inherently bandlimits the input signal to less than fs/2. The analog anti-alias
filter has a fixed bandwidth and thus is fully effective only when f5220 MHz. If a slower
external ADC clock is used, an additional analog filter of the appropriate bandwidth
may be required for full alias protection.

When using the analog anti-alias filter, the range parameter may need to be set higher
than the actual range of the input signal. The reason for this is that step changes of
input voltage cause an overshoot and ringing response at the output of the anfi-alias
filter. The peak overshoot will actually exceed the input voltage step by about 20%. The
range setting must accommodate this overshoot to avoid an ADC overflow.

range 10.24
coupling DC
antielias ON
stgnal ON
Joatin QFF

Commands in the group do not abort any measurement in progress when parameter
values are changed.

hpeldd7_init, hpeld3T7_input_range_auio
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hpeld37_input_range_auto

Performs auto-ranging.

#include “hpeldd7.h”
ViStatus hpei437 input_range auto(ViSession id, ViReal64 sec);

hpeld37_input_range auto sets the range of a E1437 to the lowest value that will not
cause an ADC overload to occur. The algorithm will start at the lowest range and move
up until there is no ADC overload.

id is the VXI instrument session pointer retiirned by the hpe1437_init function.

sec is the time in seconds to take data at each range (0 insure that an overload is
detected. Setiing this parameter to 0.0 will result in this time being set automatically
according to an algorithm that depends on block size and filter bandwidth.

An autorange that is pending or in progress will be aborted if a input_range or
another input_range_auto command is received.

sec 0

This command does not aborts any measurement in progress.

hpeld37_init, hpeld37_input_setup
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hpelid3d7_interrupt_restore

Restores the interrupt masks to the setting last programimed with
hpeld3d7_interrupt_setup.

#include “hpeid37.h”
ViStatus hpeldd7_interrupt_restore(ViSession id);

The interrupt masks set by the hpe 1437 _interrupt_setup function are cleared during
the interrupt acknowledge cycle. This function restores the cleared interrupt masks.

id is the VX1 instrument session pointer returned by the hpe1437_init function.

This command does not abort any measurement in progress.

hpeld37_init, hpeld37_interrupt_setup
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hpel437 interrupt_setup

hpel437_interrupt_setup sets both interrupt parameters. This description also
includes information on the following functions which query the interrupt
parameters individually:

hpeld37_interrupt_mask_get gets the interrupt event mask
hpel437_interrupt_priority_get gets the VME interrupt line

#include “hpeld37.h"

ViStatus hpe 1437 _interrupt_setup(ViSession id, Vilntl6 intrNum, Vilnt16 priority,
Vilntlé mask);

ViStatus hpel437_interrupt_mask get(ViSession id, Vilnt16 intrNum, ViPInt16
maskPtry;

ViStatus hpel1437_interrupt_priority_get{ViSession id, Vilnt16 intrNum, ViPInti6
priorityPtr);

An E1437 has two independent interrupt generators, each capable of interrupting on
one of the seven VME interrupt lines when a status condition specified by a mask
occurs.

hpeld37_interrupt setup sets the interrupt mask, priority and which of the two
interrupt generators on the 1437 is to be used. The remaining hpeld37 _interrupt_
functions query the mask and priority individually:

id is the VAI instrument session pointer returned by the hpel1437_init function.

intrNum is the number of the interrupt generator. The only values accepted are 0 and 1.

mask specifies the mask of events on which to interrupt. This mask is created by
ORing together the bits defined in bits 8 through 15 of the status register. The mask
parameter format is 0xMMO00 where MM represents the maskable upper 8 bits. The
lower 8 bits cannot be used for generating interrupts, and therefore must be set to zero
in this function call.

prierity specifies which of the seven VME interrupt lines to use. The only legal values
are 0 through 7. Specifying 0 turns the intervupt off, while 7 is the highest priority.

maskPir and priority Ptr contain the current value of the either the interrupt mask or
priority parameter.

The mask is cleared during the interrupt acknowledge cycle. Therefore, the command
must be sent again or restored with hpe1437_interrupi_restore in order {o generate
further interrupts.

The program interupt.exe described in Example Programs provides an example of
how to use interrupts correctly.

priovity 0O
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mask th
Effect en Active The commands in this group do not abort any measurement in progress.
ieasurement
See Also hpel437_init, hpel437_status_getPASE 56 hpeld37 _attrib_get
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hpeld37_lbus_mode

Sets the local bus mode. This description also includes the query:
hpel43” lbus mode_get gets the current local bus mode.

#incinde “hpel437.h"
ViStatus hkpe 1437 _Ibus_mode(ViSession id, Vilntl6 ibusiode));
ViStatus kpe 1437 _lbus_mode_get(ViSession id, ViPInt16 IbusModePtr);

hpeld37 lbus_mode sets the local bus to either generate, append, insert or pipeline
data. The data port must be set to the local bus with the hpel1437_data_peort function
hefore these modes take effect.

id is the VX1 instrument session pointer returned by the hpel4387_init function.

{busilede selects the {ransmission mode of the local bus when it is enabled by the
hpel437_data_port function. HPEi437_GENERATE forces the module at id to
generate data only, not passing through data from other modules on the local bus.
HPE1437 APPEND causes the E1437 to pass data through from modules on its left
and append its data o the end. HPE1437_INSERT causes the E1437 to place its data
on the local bus and then pass data through from modules on its left.
HPEI43T_PIPELINE causes the E1437 to pipe data through from modudes on iis left
without appending or inserting its own data. The state of this parameter is unaffected
by switching back and forth between the local bus and the VME backplane with the
hpel437_data_port function.

Module(s) to Left HP E1437 Module to Right

| cenerate A
INSERT 4 APPEND

PIPELINE

{busModePtr contains the current value of the lhusMode parameter.

{busifode PIPELINE

This command aborts any measurement in progress when any parameter value is
changed.

hpeldd7_init, hpeld37 data port
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hpeld37_lbus_reset

Resets the local bus. This description also includes the query:
hpeld437_ibus_reset_get - gets the current local bus reset state

#include “hpeld37.h”

ViStatus hpe1437_lbus_reset(ViSession id, Vilnt16 ibusReset);
ViStatus hpel437_lbus_reset_get(ViSession id, ViPIntl16 lbusResetPtr);

In order to avoid glitches in the local bus data, the local bus interface has strict
requiremerits as to the order in which modules in a VXI mainframe have their local bus
interface reset. Upon powerup or whenever any single module in the mainframe is pug
into a reset state, all modules should be placed into the reset state from left to right.
Then all modules can be take out of reset from left to right.

ibusReset puts the E1437's local bus into reset or takes it out of reset. HPE1437 _ON
puis the E1437’s local bus into reset while HPE1437_OFF takes the E1437 ocut of reset.

id is the VXI instrument session pointer refumed by the hpel437 init function.
ibusResetPir contains the current value of the lbusResef parameter,

When E1437s are used with the E1485 measurement controller, the E1485 must be reset
while all of the E1437s are being held in reset to avoid initial glitches in the local bus
data. The E1437s should be taken out of reset only affer the first
hpeld37_meas_control release is issued. The correct way to reset the local bus is as

follows:
lbus_centrol (LBUS_CTL_RESET, 0); /* reset the E1483 lbus */
for all id{
hpeld437_lbus_reset (id, HPE1437_ON}; /* hold HP E1437s in reset */

}

/*Set LBUS mode for all moedules....|

et
for all ig{

hpeld37_meas_contrxol{id, HPE1437_RELEASE, HPE1437_ASSERT);
/* first arming */
hpel437_lbus_reset{id, HPE1437_OFF);
/* remove reset from HP El1437s, has no effect after first time */

}

lbus_control (LBUS_CTL RESET, 1); /* unreset the E1485 lbug */
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Beset Values
busReset ON

Effect on Active This command does not gbort any measurement in progress .
Measurement
See Also hpel437_init
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hpeld437_meas_control

Initiates and controls measurements in multi-module systems.

#include “hpel437.0"
ViStatus hpel437_meas_control(ViSession id, Vilntl6 idle, Viint16 sync);

hpeldd7_meas_control explicitly controls the measurement state.

id is the VX1 instrument session pointer returned by the hpel437_init function.

idle selects the condition of the IDLE state. HPE1437_ASSERT holds the module in
the IDLE state. HPE1437_RELEASE reverses a previous HPE1437 ASSERT or
ensures that no forced IDLE is active.

hpel437_meas_control aiso changes the state of the SYNC signal, which is used to
arm or trigger an £1437 module. In systems containing multiple £1437 modules the
SYNC signal is used to arm or trigger all modules simuitaneously, and also to
synchronize decimation counters and local oscillators among the E1437 modules.

sync selects the state of the sync signal. HPE1437_ASSERT causes the module to
assert the SYNC signal. HPE1437 RELEASE causes the module to release the SYNC
signal. When the syne parameter of the hpe 1437 clock_setup function is set to
HPE1437_FRONT or HPE1437 _REAR, the SYNC signal is shared with other E1437
modules. If any one of these modules asserts this shared SYNC signal then it becomes
asserted for all of them, All modules must release it before the shared SYNC signal is
released. Asserting then releasing the SYNC line is used to start a measurement, load
local oscillator values, or take a digital filter out of reset. These situations require a
SYNC line transition but do not require that the SYNC line be held in a asserted state,

When the SYNC line is asserted, it will remain asserted for an adequate number
of ADC clock cycles to ensure that the signal effect will have propagated to all
the modules in the system. You can determine when the command is corpleted
by looking as the Sync/ldle Compilete bit in the Status Register.

See The Measurement Loop section for details on how a measurement progresses
through the four states.

Special conditions prevail during the Measure state. If programmed for block mode
operation in the Measure state, the module will assert the SYNC signal (regardless of
the hpel1437_meas_contrel sync parameter setting) until a complete block of data has
been collected and is available to the /O port. When the shared SYNC signal is released,
indicating that all block mode daia collection is finished, all biock mode modules move
synchronously to the idle state. In continuous mode the module releases the SYNC
signal immediately after moving into the measure state. This allows the

hpel437 _meas_control function to manipulate the SYNC signal to cause synchronous
changes to LO frequency while a continuous measurement is in progress. In conginuous
mode a module moves to the idle state only if explicitly programmed to do so or
whenever the FIFO data buffer overflows.
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In addition to controlling the progression through the four module states, the SYNC
signal is used to allow for synchronizing the decimation counters and iocal osciliators
of multiple E1437 modudes. This is done by calling hpe1437_filter_syne and/or
hpel437 _frequency sync prior to asserting SYNC with hpe1437_meas_control. This
is normally done with the modade in the Idle state; however, the center frequency can
also be changed in the Measure state with hpel437_frequency_syne if the modules
are all programmed for continucus (non-block mode) data collection.

It all modules in a multi-module system are in the Idie state when the
hpel437_meas_control sync parameter is asserted, the LO frequency will be updated
and the next measurement will be armed. If all modules are in the measurement state in
continuous mode, the LO frequency will be synchronously updated, and the
measurement will continue. In continuous mode you should ensure that all modules are
in the same state, either the Idle state or the Measure state, before using
hpel437_meas_control to assert SYNC. Otherwise some modules wili re-arm while
others will continue the current measurement. In block mode the sync assertion will be
ignored unless all modules are in the Idle state.

The hpel1437 meas_contrel function assures that a single module is in a valid state by
checking that the hardware complete and sync valid bits in the status register are both
true. In synchronous muiti-module systems you should use the hpel437_wait function
for each module to assure a valid state in non-master modules within a synchronous
group.

In the case of systems made up of multiple mainframes you must be aware that only
modules in mainframe A may assert sync. Any sync asserted in other mainframes is
ignored.

The program multichan.exe described in Example Programs provides an example of
how to correctly set up a multi-module measurement using hpefl437 _meas_contrel to
initiate state transitions.

idle RELEASE
syne RELEASE

This command may or may not abort any measurement in progress when any
parameter value is changed, depending on the write value,

hpeld37_init, hpel437 _status_getPAGE 56 hpeld37 data , hpelds7 filter sync,
hpeld37_frequency_sync, hpeldd7_clock _setup, hpel437_waltPAGE 64
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hpeld37 _meas_start

Initiates a measurement in single-module systems.

#include “hpeld3d7.h”
ViStatus hpel1437_meas_start(ViSession id);

id is the VXI instrument session pointer retirned by the hpel437 init function.

hpel437 meas_start provides an easy way to initiate a measurement in a single
module systen. This command moves the module through the IDLE siate and the SYNC
state while checking the status to assure a valid state.

See The Measurement Loop section for details on how a measurement progresses
through the four states.

The hpeld37T meas_start function assures that the modulde is in a valid state by
checking that the hardware set and idie/sync complete bits in the status register are
both true.

The program acvolis.exe described in Example Programs provides an example of how
to initiate a very simpie measurement using hpel437_meas_start.

This command aborts any measurement in progress when any parameter value is
changed.

hpeld37_init, hpeld37_status_getPAGE 36 hpel437 clock setup, hpeld37_waitPAGE 64
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hpeid37 _read

Reads scaled 32-bit float data from FIFO . This description also includes the
following function:

hpeldd7 readb4 reads scaled 64-bit float data, implemented specifically for VEE
applications.

#include “hpeid37.h"

ViStatus hpel437_read(ViSession id, ViReal32 ree( |, Viint32 sampleCount, ViPInt1§
overioadPir);

ViStatus hpel437 read64(ViSession id, ViReal64d rec| |, Vilni32 sampleCount,
ViPIntl6 overicadPir),

hpel437_read returns a block of floating point data from the E1437 that has been
scaled to be in volts. The function waits for a biock of data to be ready before
attempting to read the block.

These function can only read data from the VME backplane register. The data port of
the E1437 must be set to HPE1437_VME by the hpel437_data_port function for
these functions to be effective,

id is the VXI instrument session pointer retuimed by the hpel437_init function.

rec is a pointer to the array into which the floating point data is to be placed. Be sure to
allocate sufficient storage space at this loecation to hold the full data record as
determined by the samplecount parameter. Note that when the module is set to
complex data type, the output data record contains 2 xsamplecount floating point
values. For real data the record contains samplecount floating point values.

sampleCount determines the number of sarple points to read into the data array. This
should never be set larger than the blocksize parameter set in the
hpeld37_data_blocksize function. In continuous data coilection mode or when
append status is turmed on, samplecount should be set equal to Blocksize to ensure that
the entire data block is read out and that the Jast word corresponds to appendStatus.

4-50



Return Value

Effect on Active
Measurement

See Also

E1437A User's Guide
VXi plugbplay Programming Reference

overioadPtr is a pointer to a short integer which is set to 1 if an ADC overload was
encountered during the collection of the data record and if appendSiatus is humned on.
The value is sef to 0 with no overload.

Returns the following:

0

= Q0 B e

the read is complete

a read is still in progress and data is not yet available
measurement is aborted

the module is waiting for a trigger

the module is still acquiring pre-trigger data.

These commands do not abort any measurement in progress when any parameter value

is changed.

hpel1437_init, hpe1437_data_port, hpel437_data_blocksize ,
hpel437 data_scale getPAGE 1S
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hpeld37_read_raw

Reads raw, unscaled data from FIFO

#include “hpeld37.0”
ViStatus hpel437_read_raw(ViSession id, Vilntl6 rec| |, Vilnt32 wordCount);

hpeldd? read _raw returns a block of raw, unscaled data from the FIFO.

This fanction can only read data from the VME backplane register. The data port of the
E1437 must be set to HPE 1437 _VME by the hpel1437_data_port function for this
function to be effective.

id is the VX1 instrument session pointer returned by the hpe1437_init fimction.

rec is a pointer to the array into which the raw data record is to be place. Be sure to
aliocate sufficient storage space to hold the full data record as determined by the
wordcount parameter.

wordCount is the number of short data values to read into the data array from the
E1437 output FIFO. The maximum wordcount depends on the blocksize, data type, data
resolution, and appendStatus parameter settings according to the following formula:

maxwordcount= W x blocksize + A

where W-=1 for 16-bit real data, W=2 for 32-bit real data, W=2 for 16-bit complex daia,
W=4 for 32-bit complex data. A=1 if append ADC status is turned on, or A=0 if append
ADC status is off. In continuous data coliection mode or when append ADC status is
twrned on, wordcount should be set equal to maxwordecount to ensure that the entire
data block is read out and that the last word corresponds to appendStatus.

The primary purpose of the hpel437_read_raw function is to provide the fastest
possible way to read blocks of data from the module. It reads data regardless of
the instrument state, whether a block of data is available or not, The resulting
data ordering is dependent on the data type and resolution. The array may be
cast as a long before reading the data to provide whole words.

This command does not abort any measurement in progress when any parameter value
is changed.

hpeld37_ -, hpeld37_data_scale_getPAGE 18
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hpeld37_reset

Places the module in a known state.

#inciude “hpeld437.0"

ViStatus hpei437_ reset(ViSession id),

hpel437 reset retuams the module and its internal data structures to the power-up
state. This function can be called separately by this function, or may be selected in
conjunction with the hpel437 init function.

id is the VXI instrument session pointer returned by the hpel1437_init function.

The reset values are listed with each command description.

The following are not affected by this command:

& (glibration constants

This command aborts any measurement in progress.

hpeldd7_init
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hpeld4d7_revision_query

Returns strings that identify the date of the fitiware revision.

#include “hpeld37.h”

ViStatus hpel437_revision_guery(ViSession id, ViString driverEev, ViString
instRev);

id is the VXI instrument session pointer returned by the hpel437_init function.
driverRev retums the date and time of the module’s driver revision in the form:
mm-~-dd-yyyy h.mm

instRev returns the date, time, and board number of the module’s firmware revision in
the form:

mm-dd-yyyy htvmm board#

This command does not abort any measurement in progress.

hpeldd? init
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hpeld37_self test

Performs a seif-test and retwons the result of that self test,

Viiplug&play Syatax  #include “hpeld37.h"
ViStatus hpel437_self test(ViSession id, ViPInt16 testResultPir, ViSizing
testMessage),;

Deseription The E1437 self test includes the following tests:

® Digital: rails the front end to a full scale value then turns on zooming, filiering,
and the final decimation to quickly verify those operations.

® Noise: does a quick baseband measurement with the input signal disconnected,
and verifies that the front-end noise is within specification.

& Bump: Verifies some front-end levels associated with the analog-to-digital
converter.

& Memory: fills the entire DRAM then verifies that all the data is correct.
& Analog: verifies that autozero adjust is working and that the input is triggering.

Parameters id is the VXI instrument session pointer retumed by the hpel437_init function.

testResult contains the instrument numeric error code.

testMessage contains the self test status message string up to 80 characters long.

NOTE The self-test takes about the following amount of time to complete:
Memory size Time
(MBytes) {min.)
8 1.
18 1
32 2
64
Effect on Active This command does not abort any measurement in progress.
Measurament
See Also hpeldd? init
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hpeid37_status_get

Reads Status Register information for the module.

#include “hpeld3'7.h"”
ViStatus hpe1437_status_get(ViSession id, ViPInt16 statusPir),

id is the VX1 instrument session pointer returned by the hpel437_init function.

statusPtr contains the status word. The bits are defined below:

1-0 State: These two bits indicate the current state of the measurement loop as shown
in the table below. See the Measurement Loop section for mere information abous the
states.

Bitg State
11 Trigger
10 Measure
[eh8 Arm
a0 Idle

2 Passed: This bit is always set to 1.

3 Ready: This bit is set whenever the module is operating as a message-based device
and is set for Normal operation. See the VXIbus Specifications for more information on
the Normal configuration sub-state.

4 ADC Error: This bit is set whenever a hardware error is detected in the ADC. The bit
is cleared when the Status register is read.

8§ Ext Clk Speed: This bit is set when a measurement has been aborted because the
external clock is too fast (over 20.48 MHz) with respect to the DSP clock. This situation
only occurs when a fast external ADC clock is used with an internal osciflator DSP clock
This bit is cleared with the first subsequent read.

6  Setup error: An invalid parameter value was requested. If an invalid block size was
requested, the closest valid block size is used until a change to an interrelated parameter
makes the requested block size valid. If & data resolution, data type, filter bandwidth, or
filter decimation parameter was requested which would result in an inability to make a
measurement, the previous valid parameter is used uniil a change o an interrelated
parameter makes the requested parameter valid.

7 Sync/ldie Complete: This bit is set when the most recent user-initiated SYNC or
IDLE change has propagated through {o all modules in a system. The change is a resuit
of asserting SYNC or forcing IDLE via the Control Register or issuing a meas_conirol
command or function.

8 Read Valid: This flag is set whenever there is at least one valid 16-bit data word
available to be read via the Data register.
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9 Measure Done: This bit is set in continuous mode whenever the size of the data in
the FIFO is equal to or greater than the block size register. Check this bit hefore reading
data to insure that a block of data may be transferred without fear of running out of data,
thereby holding up the Local bus or VME bus. This bit is set in block mode whenever the
module has successfully taken a block size number of samples since the most recent
trigger

0 Armed: This bit is set whenever the module is in the Trigger state, or is in the Arm
state and has safisfied its pre-trigger requirements. When this bit is set, the module
releases the VXI SYNC line. Oncee all modules release the SYNC line, then all modules go
to the Trigger state,

11 FIFO Overflow: This bit set when the FIFQ buffer overflows in continuous mode.

12 Overload: This bit is set whenever the ADC converts a sample that exceeds the
range of the ADC. The bit is cleared when the Status register is read. Repeated ADC
errors may indicate that the module should be recalibrated.

13 Error: This bit is set whenever there is an error in the error gueue. it is cleared
when the error queue is empty.

14 ModID*: A (1) in this field indicates that the module is not selected via the P2
MODID line. A () indicates that the module is selected by a high state on the P2
MODII3 line,

15 Hardware Set: This bit is set when all commands are complete and the hardware has
been set.

This command does not abort any measurement in progress.

hpel437_init
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hpeld37_trigger delay_actual_get

Returns the actual trigger delay from the most recent trigger event.

#include “hpeid37.h"

ViStatus hpel437_trigger_delay actual get(ViSession id, ViPReal64
actualDelayPtr);

id is the VXI instrument session pointer returned by the hpel1437 _init function.

actuaiDelayPtr contains the retwned actual delay from the most recent frigger event
and the resulting first output sample time. This delay value provides more accuracy
than the delay parameter alone since it includes a measurement of the fractional part of
the output sample period between the actual trigger event and the next available output
sample. The frigger delay accuracy improves 1o one ADC sample clock period rather
than one output sample period. This can result in a substantial improvement in
accuracy when narrow bandwidth decimation filtering is used. The
hpeld37 trigger delay actual get function must be called for each new trigger
event that requires precise delay measurement. The actual delay is still expressed in
output sample periods, however, it can take on non-integer values,

This command does not abort any measurement in progress.

hpeid37_init, hpeld37_trigger setup
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hpeid4d37_trigger phase actual_get

Returns a representation of the phase value of the LO at the trigger point.

#include “hpeld37.h”
ViStatus hpeld37_trigger_phase_actual_get{ViSession id, ViPRealf4
actualPhasePtr);

id is the VXI instrument session pointer returned by the hpe1437_init function.

actualPhasePtr contains the returned value interpreted as follows:

0 <=value < 1.0

where ¢ => § degrees
.25 =»> 80 degrees
.5 =» 180 degrees

This command does not abort any measurement in progress.

hpeld37_init, hpeld37_trigger setup, hpeldB7_trigger phase_capturePAGE 60
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hpeld37_trigger phase_capture

Prepares for LO phase capture in frequency-synchronized, muitiple-module zoom
measurenents.

#include “hpeld37.0”
ViStatus hpel437 _trigger phase_capture(ViSession id);

Use this function if you intend to subsequently use

hpeldd7_trigger phase_sctual_get tc capture the LO phase on the next SYNC
assertion. You should send hpel437_trigger phase_capture to only one module in
the system {typically the master) after you have completed all frequency and filter setup
functions since those functions take the module out of the phase_capture mode,
Therefore, you should call this function just prior to starting the measurement,

When the hpe1437_frequency_sync mode is turned off, the
hpeld37_trigger phase_capture function is not needed because the module will
revert to the phase_capture mode by default.

id is the VXI instrument session pointer returned by the hpel437 _init function.

This command does not abort any measurement in progress.

hpeldd7_init, hpeld37_trigger_setup, hpeld37 trigger phase_actual_getPAGE 59,
hpeld37 frequency_syne, hpeld37_trigger delay. actual get
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hpel437_trigger_setup

hpel437 trigger setup sets all triggering parameters. This description also
includes information on the following functions which set or query the trigger
parameters individualiy:

hpeld3d7_trigger adclevel specifies the trigger threshold for an ADC trigger
hpeld37 trigger adclevel _get gets the ADC trigger threshold
hpeldd7_trigger delay specifies a pre- or postrigger delay time

hpeld3d7 trigger delay get gets the frigger delay time

hpeld37_tirigger_gen determines whether a module can generate a trigger
hpel437_trigger_gen_get gets the trigger generation status

hpeld3d7 trigger maglevel specifies the trigger threshold for a magnitude trigger
hpeld37_trigger maglevel get gets magnitude trigger threshold

hpel437 trigger slope selects a positive or negative trigger

hpeld437_trigger slope_get gets trigger slope

hpeld37 trigger type determines the trigger type

hpeld37 trigger type_get gets trigger type

#inciude “hpel437.h”

ViStatus hpe 1437 _trigger_setup(ViSession id, Vilntl6 tType, Vilut32 delay, Vilnt16
adcLevel, Vilntlt magLevel, Vilntlo slope, Vilntl6 gen);

ViStatus hpe 1437 trigger adclevel(ViSession id, Vilnti6 adcLevel);

ViStatus hpe 1437 trigger adclevel get(ViSession id, ViPInt16 adeLevelPtr);
ViStatus hpel437_trigger_ delay(ViSession id, Vilnt32 delay);

ViStatus hpel437_trigger delay get(ViSession id, ViPint32 delayPtr);
ViStatus hpe1437_trigger gen(ViSession id, Vilnt16 gen);

ViStatus hpel437_trigger gen_get(ViSession id, ViPInt16 genPtr);

ViStatus hpeld37_trigger maglevel(ViSession id, Viint16 magLevel);

ViStatus hpel437_trigger maglevel_get(ViSession id, ViPIntl6 magLevelPtr),
ViStatus hpel437_trigger slope(ViSession id, Vilnt16 slope);

ViStatus hpel437_trigger slope_get(ViSession id, ViPInt16 slopePtr);

ViStatus hpel1427 _trigger type(ViSession id, Vilnt16 tType);

ViStatus hpeld37_trigger type_get(ViSession id, ViPIntl6 tTypePir);
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An E1437 can be triggered to coilect data in a variety of ways. The trigger can be
iniernally generated or can corae from an external source. Multiple modules can be
triggered synchronously. A variable pre- and post-frigger delay can be programmed for
data coliection. The slope and level of the trigger point on a signal can be selecied. The
source of the internal trigger can be either the output of the ADC or the magnitude of
the complex output of the decimation filter.

hpel4d7 _trigger setup isthe function that sets all trigger parameters at once. An
£1437 will generate a trigger only when it is in the TRIGGER state and the SYNC line on
the VXI backplane is released. When a trigger is generated, the E1437 will release the
SYNC line.

id is the VX1 instrument session pointer retirned by the hpel437_init function.

tType determines the trigger source. HPE1437_ADC generates a trigger based on the
raw data samples from the ADC. HPE1437_ MA®G generates a trigger based on the log
magnitude of the signal after it has been filtered 10 a selectable bandwidth around the
center frequency established by the hpe1437_frequency_setup function.

HPE1437 EXTERNAL uses transitions on the signal applied to the BNC external
trigger connector on the front panel. HPE1437 _USER disables the module from any
event-driven trigger generation though it is still possible to force the module to frigger a
measurement by pulling the SYNC line once the module is in the trigger state. You may
do this by caliing the hpel437_meas_start function, waiting for the module to reach
the trigger state, then triggering the measurement by using kpe1437_meas_control to
pull the SYNC line. HPE1437 IMMEDIATE triggers a measurement immediately upon
entering the trigger state.

In multi-module systems all modules should be of the same type in order {o have
the same actual delay.

tTypePtr contains the current value of tType.

delay is the time delay, in units of output sarnples, between when a trigger is received
and the first data point in the output data. Negative values indicate a pre-trigger
condition, where samples prior to the trigger event are included in the ocutput data. The
amount of pre-trigger delay is limited to the number of samples which can be saved in
the 8 Mbyte buffer memory. See the hpel437 _data_setup function description for the
number of bytes used per sample. The delay limits depend on the dafa type as follows;

Trigger Delay
{DRAM size in bytes)

| | 32 bit real |

| .32 bit complex | 16 bit complex | 16 bit real
Post-trigger | 16,777,116 | 33,554,332 | 87,108,764
Pre-trigger | 132-DRAMsize/8 | 164-DRAMeize/4 | 228-DRAMsize/2

If delay is <132-DRaMsize/8 or »16,777,116 a bad parameter

error will be set. However, the delay is still programmed in order to
accommodate the wvalid setups generated by other data types.

delayPtr contains the current value of the of delay.
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adcLevel is used to set the triggering signal threshold when using the ADC trigger
source. This threshold is (full scale xadeclevel/256), where ~256 < adclevel < 255. There is
hysteresis around the threshold in order to prevent multiple triggers from a single
threshold crossing.

adcLevelPtr contains the current value of the of the adclevel parameter.,

maglLevel is used to set the triggering threshold when using the mag trigger source.
The threshold is (+0.3762874 xmaglevel)dB relative to full scale signal, where -349 <
maglevel < 19,

maglLevelPtr contains the cirrent value of the maglevel parameter.

slope selects the edge of the frigger source on which a frigger occurs.
HPE1437_POSITIVE sets friggering on the positive slope and HPE1437 NEGATIVE
on the negative slope.

slopePtr contains the current value of the of the trigger slope.

gen determines whether a module may generate a trigger. HPE1437_ON enables
triggering. HPE1437 OFF disables triggering. This is useful in muiti-module systems
with the same trigger type where you want only certain module(s} to generate a trigger.

genFir contains the current value of the of the gen parameter.

tType IMMEDIATE
delay 0

adcLevel O

magLevel ~128

slope POSITIVE
gen ON

The commands in this group do not abort any measurement in progress.

hpelds7_init, hpeld37 frequency_setup, hpeld37_data_, hpeld37_filter_decimate,
hpeldd? meas_start hpeld37 meas_control, hpeld37 trigger delay actual_get
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hpeldd7_wait

Facilitates the synchronization and control of multi-module systems.

#inchude “hpeld37.0”
ViStatus hpe 1437 _wait(ViSession id);

This function assures that all slave modules are completely set up before issuing
measurement conirol commands to the master module. Prior {o calling
hpeld37_meas_contrel for the master module in multi-module systems, you should
call hpel437_wait for each other module within the related synchronous group to
which you have previously sent commands. The function performs a continuous loop
which polls the status register of the indicated module until the hardware complete and
sync/idie complete bits are both true.

This an endless loop which assumes that the firmware will eventually set both
bits.

You do not need to call hpei437 _wait for single modules or non-synchronous groups
since the hpeld37 meas control and hpeld37 _meas_start functions perform an
implicit wait.

id is the VXI instrument session pointer returned by the hpe1437_init fimction.

This command does not abort any measurement in progress.

hpeld37_init, hpel437 meas_start hpeld37 meas_ controlPAGE 47
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VXIplug&play Quick Reference
ViStatus hpel437_attrib_get(ViSession id, Vilnt16 attrib, ViPint32 value)

ViStatus hpel437 clock_setup(ViSession id, Viint16 syne, Vilntl6 source, Vilntlé
dsp, Vini16 master, ViRealf4 fs);

ViStatus hpe1437_clock dsp(ViSession id, Vilnti6dsp);

ViStatus hpe 1437 _clock _dsp_get(ViSession id, ViPInil6 dspPtr);

ViStatus hpe1437_clock_fs(ViSession id, ViReal64 fs);

ViStatus hpel437_cleck_fs_get{ViSession id, ViPReal64 fsPtr);

ViStatus hpel487_clock _master(ViSession id, Vilntl6 master);

ViStatus hipe1437_clock_master_get(ViSession id, ViPInt 16 masterPir);
ViStatus hpel437_clock _multi_sync(ViSession id, Vilntl6 sync);

ViStatus hpel437_clock _mudti_sync_get(ViSession id, ViPInt16 syncPir);
ViStatus hpeld37_clock_source(ViSession id, Vilntl6 source);

ViStatus hpel437_clock_source_get(ViSession id, ViPInt16 sourcePir);
ViStatus hpeld37 close(ViSession id);

ViStatus hpel437_data_memsize_get(ViSession id, ViPInt16 memSizePtr);
ViStatus hpel437 data_scale_get(ViSession id, ViPReal64 scalePtr);

ViStatus hpel437 data_setup{ViSession id, Vilntl6 dType, Vilntl6 resolution,
Vilntlé mode, Vilnt32 dlocksize, Vilnt16 appendStatus, Vilntlé port);

ViStatus hpe1437_data_append status(ViSession id, Viint16 appendStatus);

ViStatus hpeld37_data_sppend_status_get(ViSession id, ViPIntl6
appendStatusPtr);

ViStatus hpe1437_data blocksize(ViSession id, Vilnt32 blocksize);

ViStatus hpe1437_data_blocksize_get(ViSession id, ViPint32 blocksizePir);
ViStatus hpel1437_data_mede(ViSession id, Vilntl6 mode);

ViStatus hpel437_data_meode_get(ViSession id, ViPInt16 modePtr);

ViStatus hpel1437_data_port(ViSession id, Vilntl6 pert);

ViStatus hpel437 _data_port get(ViSession id, ViPIntl6 portPtr);

ViStatus hpe$437_data_ resolution(ViSession id, Vilnt16 resolution);

ViStatus hpe1437_data_resolution_get(ViSession id, ViPIntl8 resolutionPtr);
ViStatus hpel437_data type(ViSession id, Vilni16 dType);

ViStatus hpel437_data_type_get(ViSession id, ViPInt18 dTypePitr),

ViStatus hpe1437_error_message(ViSession id, ViStatus errNum, ViPString
errMessage);

ViStatus kpel437_error gquery(ViSession id, ViPini32 errNumPtr, ViPString
erriessage);

ViStatus hpel437_filter resp_get{ViSession id, ViReal6d resp| |, Vilnt32 n, ViReal64
Jmin, ViReal6d fmax);

ViStatus hpe 1437 _filter_setup(ViSession id, Vilnti6 sigBw, Vilnt16 decimate);
ViStatus hpel437_filter decimate (ViSession id, Vilni16 decimate);

ViStatus hpe1437_filter decimate_get(ViSession id, ViPInt16 decimatePir);
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ViStaius hpel1487_filter bw (ViSession id, Vilnt16 sigBuw);

ViStatus hpel437 _filter_bw_get(ViSession id, ViPInil6 sigBwPir);

ViStatus hpe 1437 filter_symne(ViSession id);

ViStatus hpe1437_frequency_center raw(ViSession id, Vilntl6 coarse, Vilnt32 fine),

ViStatus hpel437 frequency_setup(ViSession id, Viint16 cmpixDe, Vilntl6 sync,
ViReal64 freq);

ViStatus hpel437_frequency_cmplxdce(ViSession id, Vilnt16 emplxDc);

ViStatus hpel437 frequency_cmplxde_get(ViSession id, ViPIntl6 cmplxDePir);
ViStatus hpe1437_frequency_syne(ViSession id, Vilnt16 sync);

ViStatus hpeld37_frequency_synec_get(ViSession id, ViPInt16 syncPir);
ViStatus hpel437_frequency_center(ViSession id, ViReal64d fregq),

ViStatus hpeld37 frequency_center get(ViSession id, ViPReal64 freqPtr);

ViStatus hpel437_init(ViRsre instrDese, ViBoolean idQuery, ViBoolean rst,
ViPSession id);

ViStatus hpel437_input_awtozero(ViSession id);

ViStatus hpel1437_input_setup(ViSession id, Vilnt16 range, Vilnti6 coupling,
Vilnt16 antiAlias, Vilnt16 signal, Vilnil6 floatin),

ViStatus hpel437 _input_alias_filter(ViSession id, Vilnt16 antidlias);
ViStatus hpe 1437 _input_alias_filter _get(ViSession id, ViPInt16 antiAliasPtr),
ViStatus hpel437_input_coupling(ViSession id, Vilntl6 coupling);

ViStatus hpel437_input_coupling get(ViSession id, ViPIntl6 couplingPtr),
ViStatus hpel1437_input_float(ViSession id, Vilntl6 floaiin);

ViStatus hpel437_input_float_get(ViSession id, ViPInt16 floatInPtr);
ViStatus hpel437_input_range(ViSession id, Vilnti6 range);

ViStatus hpel437 input_range_get(ViSession id, ViPInt16 rangePir);
ViStatus hpe1437_input_signal(ViSession id, Vilntl6 signal);

ViStatus hpel437 input_signal get(ViSession id, ViPIntl6 signalPir);
ViStatus hpel437_input_range auto(ViSession id, ViReal64 sec);

ViStatus hpel437 interrupt_restore(ViSession id);

ViStatus hpe1437_interrupt_setup(ViSession id, Vilntlé inirNum, Vilnt16 priority,
Vilnt16 mask); ]

ViStatus hpe1437_interrupt_mask_get(ViSession id, Vilnt16 intrNum, ViPInt16
maskPtr);

ViStatus hpel437_interrupt_priority_get(ViSession id, Vilntl6 intrNum, ViPIntl6
priorityPir);

ViStatus hpe 1437 _1bus_mode(ViSession id, Viint16 ibusMode),;

Vistatus hpeldd7_Ibus _mode_get(ViSession id, ViPInt16 IbusModePtr);

ViStatus hpel437 lbus_reset(ViSession id, Vilnt16 lbusReset);

ViStatus hpeldd?_ibus_reset_get(ViSession id, ViPInt16 IbusResetPir);

ViStatus hpeld37 meas_comtrol(ViSession id, Vilntl6 idie, Vilnt16 sync);

ViStatus hpeldd?_meas_start(ViSession id);
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ViStatus hpel437 read(ViSession id, ViReal32 rec| |, Vilnt32 sampieCount, ViPInt16
overloadPir);

ViStatus hpel437_read64(ViSession id, ViRealt4 rec[ ], Vilni32 sampleCount,
ViPInt16 overlecadPtry;

ViStatus hpel437_read raw(ViSession id, Vilnt16 rec| |, Vilni3Z wordCouni);
ViStatus hpeid37_reset(ViSession id);

ViStatus hpe1437_revision_ guery(ViSession id, ViString driverEev, ViString
instRev);

ViStatus hpel437_self test(ViSession id, ViPInt16 testResultPtr, ViString
testMessage);

ViStatus hpel437_status_get(ViSession id, ViPintl6 statusPtr);

ViStatus hpeld37 trigger delay_actual get(ViSession id, ViPResl64
actualDelayPtr);

ViStatus hpeld37_trigger phase actual get{ViSession id, ViPRealb4
actualPhasePtr);

ViStatus hpel437_trigger phase_capture(ViSession id);

ViStatus hpel437_trigger setup{ViSession id, Vilntl6 tType, Vilnt32 defay, Vilnt1s
adcLevel, Vilit16 magLevel, Vilnt16 slope, Viint16 gen);

ViStatus hpel437_trigger_adeclevel(ViSession id, Vilnt16 adeLevel);

ViStatus hpeldd7_trigger adclevel get(ViSession id, ViPIntls adcLevelPtr);
ViStatus hpel437_trigger delay(ViSession id, Vilni32 delay);

ViStatus hpel437_trigger_delay_get(ViSession id, ViPint32 delay Pir);
ViStatus hpeidd7_trigger gen(ViSession id, Viint16 gen);

ViStatus hpeld37_trigger gen get(ViSession id, ViPInt16 genPtr);

ViStatus hpel437_trigger maglevel(ViSession id, Vilnt16 magLevel);
ViStatus hpeld37 trigger maglevel get(ViSession id, ViPIntl6 magLevel Ptr);
ViStatus hpel437_trigger_ slope(ViSession id, Vilntl8 slope);

ViStatus hpel437 trigger siope_ get(ViSession id, ViPInt16 slopePtr);
ViStatus hpel437 _trigger type(ViSession id, Viint16 ¢ Type);

ViStatus hpeld37_trigger type_get(ViSession id, ViPinti6 t TypePir);
ViStatus hpel437_wait{ViSession id);
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Visual Basic Quick Reference

Return& = hpel437 attrib_get(id&, aitrib%, value&)
Return& = hpel437 clock_setup(id&, sync%, source%, dsp%, master?, fei)
Return& = hpeld37_clock _dsp(id&, dsp%)

Return& = hpel437 clock _dsp_get(id&, dspPtri)

Return& = hpeld37 _clock fs(id&, fs#)

Eeturn& = hpeldd7_clock_fs_get(id&, fsPtr¥)

Return& = hpel437_clock master(id&, masteri)

Return& = hpel437_clock_master get(id&, masierFir%)
Return& = hpel437 clock multi_sync(id&, sync)
Return& = hpeld37 clock multi sync_get(id&, syncPir%)
Return& = hpeld3d7_clock_source(id&, source¥)

Return& = hpel437_clock _source get(id&, sourcePir%)
Return& = hpel437_close(id&)

Return& = hpel437_data_memsize_get(id&, memSizePtrit)
Return& = hpel437_data_scale_get(id&, scalePtr#)

Return& = hpel437_data_setup(id&, dType%, resoiution¥%, mode%, blocksize&,
appendStatus, peridt)

Return& = hpeld37 _data append_status(id&, appendSiatus®%)
Return& = hpeld3d7_data_append_status_get(id&, appendStatusPir%)
Return& = hpeldd7 _data_blocksize(id&, blocksize&)

Return& = hpel437_data_blocksize_get(id&, blocksizePtr&)
Return& = hpeld3d7_data mode(id&, mode%)

Return& = hpeld3d7 _data mode_get(id&, modePtr%)

Return& = hpel437 data_port(id&, port%)

Return& = hpel437_data_port_get(id&, portPtrit)

Return& = hpel437_data_resclution(id&, resolution's)

Return& = hpeldd7 data resolution_get(id&, resolutionPtri)
Return& = hpeld37 data_type(id&, dTyped)

Retuwrn& = hpeld437_data_type_get(id&, dTypelPird%)

Return& = hpeld37 error message(id&, errNum&, errMessage’)
Return& = hpeld37 error _guery(id&, errNumPir&, errMessage$)
Return& = hpeld3d7 filter resp_get(id&, resp#] |, n&, fmint, fmax#)
Returné& = hpei437 filter setup(id&, sigBiw%, decimatedt)
Return& = hpel437_filter decimate (id&, decimateds)

Return& = hpel437_filter decimate get(id&, decimateiri)
Return& = hpel437 _filter_bw (id&, sigBuw%)

Return& = hpe1437_filter_bw_get(id&, sigBwPir')
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Returné& = hpel437 _filter_sync(id&)

Returnéd = hpeld437 frequency_center_raw(id&, coarse%, fine&)
Return& = hpe1437_frequency_setup(id&, cmplxDc%, sync%, freq#)
Return& = hpel437 frequency_cmplxde(id&, cmplixDe%)

Return& = hpel437 frequency_cmplxde_get(id&, cmplxDePtrit)
Return& = hpel1437_frequency_sync(id&, syncd)

Return& = hpel437_frequency_sync_get(id&, syncPtri)

Return& = hpeld37_frequency_center(id&, freg#)

Return& = hpel437_frequency_center_get(id&, freqPir#)

Return& = hpe1437_init(instrDesc$, idQuery%, rst%, ViPSession id)
Return& = hpel1437_input_autozero(id&)

Return& = hpel437 input_setup(id&, range, coupling’%, antiAlias%, signal%,
Jloatin%)

Return& = hpe1437_input_alias_filter(id&, antidlias%)

Retuwrn& = hpeld37_input_alias_filter get(id&, antidliasPtris)
Return& = hpeld37_inpui coupling(id&, coupling¥%)

Return& = hpel487_input_coupling_get(id&, couplingPtr')

Return& = hpel437_input_float(Gd&, floatin%)

Return& = hpel1437_input_float_get(id&, floatinPtri)

Return& = hpel437_input_range(id&, range’)

Return& = hpel437 _input range get(id&, rangePitr%)

Return& = hpe1437_input_signal(id&, signal¥)

Return& = hpel437 input_signal get(id&, signalPtrio)

Return& = hpel437_input_range_auto(id&, sec#)

Return& = hpeld37 interrupt_restore(id&)

Return& = hpe1437_interrupt_setup(id&, intrNum?%, priority%, mask%)
Return& = hpel437 interrupt_mask get(id&, intrNum%, maskPtr%)
Return& = hpel437_interrupt_ priority_get(id&, intrNum%, priorityPtr%)
Returné = hpeld37_ibus_mode(id&, IbusMode%)

Return& = hpe1437_Ibus_mode_get(id&, IbusModePtr%)

Return& = hpel1437_lbus_reset(id&, IbusResety)

Return& = hpeld37_ibus reset_get(id&, IbusResetPir%)

Returné = hpel437_meas_conivol(id&, idie%, sync%)

Return& = hpeldd7_meas start(id&)

Eeturn& = hpeld37 read(id&, rec&| ], sampleCount&, cverloadPir%)
Return& = hpeld37_read64(id&, rect] |, sampleCount&, overloadPtris)
Return& = hpel437 read raw(id&, rec%| ], wordCount&)

Return& = hpe1437 _reset(id&)

Return& = hpel1437_revision_query(id&, driverRev$, instRev$)
Return& = hpel437_self_test(id&, tesiResultPtri, testMessage$)
Return& = hpeld37 status_get(id&, statusPir)
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Return& = hpeld37 _trigger delay actual get(id&, actualDelayPir#)
Return& = hpel437 trigger phsase_actual_get({dé&, actualPhasePir#)
Return& = hpeld3d7 trigger phase capture(id&)

Return& = hpe 1437 _trigger setup(id&, tType%, delay&, adcLevel’s, magLevel%,
slope%, gen%)

Beturn& = hpel437_trigger_adclevel(id&, adcLevel%)
Return& = hpel437_trigger _adclevel_get(id&, adclevelPtri)
Eeturn& = hpel4d7 trigger delay(idé&, delays:)

Return& = hpel437 trigger_delay_get(id&, delayPir&)
Eeturn& = hpel437 trigger gen(id&, gendo)

Return& = hpeld37_trigger_gen get(id&, genfiri)

Return& = hpeld3Y_trigger maglevel(id&, magLevel’)
Return& = hpel437 trigger maglevel _get(id&, magLevelPtr)
Return& = hpel437_trigger slope(id&, siope’)

Beturn& = hpeldd7 trigger_slope_get(ld&, slopeFir%)
Beturn&: = hpeld87_trigger {ype(id&, iTypel)

Return& = hpeld37 trigger type get(id&, iTypePitri)
Returné& = hpeld37_wait(id&)
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Parameter numeric equivalents

Numeric equivalents may be used in place of alphanumeric variables in function
calls. These numeric equivalents are also available as popups within online function
parameter descriptions.

HPEL437_16BIT
BPE1437_32BIT
HPE437_20000KHZ
HPE1437_20480KHZ
HPE1437_AC
HPE1437_ADC
HPE1437_APPEND
HPE1437_ASSERT
HPE1457 BLOCK
HPE1437 BUFFER
HPE1437_COMPLEX
HPE1437_CONTINUQUS
HPEI437 DATA _REGISTER
HPE1437_DC
HPE1437_EXT PLL_REF
HPE1437_EXTEND
HPE1437 EXTERNAL
HPE1437 _FRONT
HPE1437_GENERATE
HPE1437_IMMEDIATE
HPE1I437 _INSERT
HPE1437_INTEL

HPE1437 IO _ADDRESS
HPE1437_IG_HANDLE
HPE1437_LBUS
HPE1437_MAG

HPE1437 MOTOROLA
HPE1437_NEGATIVE

bt LD Q0 ke D e b GO b e DO G2 O O LD e ket DNt DD ke e O ke D e
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HPE1437_OFF
HPEI437 ON
HPE1437_OSCILLATOR
HPE1I437 PIPELINE
HPEI437_POSITIVE
HPEI437_REAL
HPE$437_REAR
EPE1437 RELEASE
HPE1437_RM _HANDLE
HPE1437_USER
HPE1437_VME

OO DN DO O DD D
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The following errors are generated by library calls:
0000 HPE1437_SUCCESS “No error.”

0001 HPE1437_NO_DATA _MEASUREMENT_IN_PROGRESS “No data available, a
measurement is in progress.”

0002 HPE1437 NO_DATA_MEASUREMENT PAUSED “No data available, the
measurement is paused.”

0003 HPE1437_NO_DATA _WAITING_FOR_TRIGGER “No data available, trigger has
not occurred.”

0004 HPE1437_NO_DATA_WAITING_FOR_ARM “No data available, acquiring
pre-trigger data.”

0005 HPE1437_BAD_RESOURCE_DESCRIPTOR “The resource descriptor string is
not valid.”

0006 HPE1437 _NO_E1437 FOUND “No E1437 found at specified logical address.”

0007 HPE1437_PROC_READY_TIMEQUT “Timeout is waiting for E1487 command
processor.”

0008 HPEI14537 MEMORY ALLOCATION_ERROR “Memory aflocation error.”
0009 HPE1437_CAPABILITY NOT SUPPORTED “Capability not supported.”
0010 HPE1437_BAD_ERE_NO *“The returned error number does not exist.”

0011 HPEI437 _UNSUPPORTED_HARDWARE_CONFIG “Unsupported hardware
configuration.”

0012 HPE1437_CAN'T_START “Unable to sfart measurement.”
0013 HPE1437_NULL_ID *“Hardware addressed does not exist,”

0614 HPE1437_RESOURCE_MANAGER_ERROR “Resource Manager could not be
executed successfully; possible instaliation error.”
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The following errors are generated by firraware:
0097 HPE1437 _BAD COMMAND ‘“Invalid command code.”

0098 HPE1427 PARM_ERROR “Invalid cormmand parameter,”
0160 HPE1437_CAL_SAVE_ERROR “Error in saving calibration constants.”
0101 HPE1437 DOWNLOAD_ERRQOR “Error while downloading new firmware.”

0102 HPE1437_DSPCLOCK_TOO_SLOW_ERROR “DSP clock slower than minirmum
specification.”

0103 HPE1437 AUTOZERO_ERROR “Autozero error, hardware problem.”
0104 HPE1437_MODE_ERROR ‘“Invalid mode requested.”

0105 HPE1437_START_ERROR “Unable to start measurement.”

0106 HPL1437_SELFTEST_ERROR “Error occwred during self test.”
0107 HPEI437_INTERNAL_ERROR ‘“Internal software error occurred.”

0108 HPE1437_AUTORANGE_ERROR “Error occurred during autoranging, hardware
probiem.”

0127 HPE1437_BYTE_SWAP_ERROR “Invalid command code, possible byte order
error.”
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Functions Which Abort Measurements

The following functions abort any measurement in progress:

hpeld37_clock_dsp
hpeldd7_clock_master.
hpeld37_clock_mulfi_sync
hpeld37 clock _source
hpeld37_data_append_status
hpeld37_data blocksize
hpeld3d7 data mode
hpel437_data_port
hpel437_data_resolution
hpeld37_data_type
hpel437_fikker decimate
hpeld37_filter bw
hpeld37_filter_sync
hpeld37_init
hpeld3d7_input_autozero
hpeld37_lbus_mode
hpeldd7_meas_control (depending on write value)
hpelddT_meas_start
hpeldd7_reset
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Introduction

ASCH commands allow you to communicate with the E1437A without using
the libraries, although most users will find it easier and faster to use
libraries than these ASCII commands. The ASCI commands in this chapter
are provided mainly to accommodate users who have previously used SCPI
(Standard Commands for Programming Instruments) with the HP/Agilent
E1406 Command Mochie, You will note the similarities in command
structure between these ASCII commands and SCPIL
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Command Syntax

This section describes the syntax elements used in the ASCII command
reference,

Special Syntactic Elements
Some syntactic elements have special meanings:

e colon () — The colon is a part of the program header (command or query) and
does not imply a heirarchy such as that which exists with SCPI commands for
other instruments.

+ comuma (,) — A comma separates the data sent with a command or returned with
a response. For example the FILTER:SETUP command requires two values: one to
select the filter signal bandwidth and one to select extra decimation. A message to
select 460 kHz bandwidth and a decreased sample rate of 1.28 Mz would be;

FILTER:SETUP 4,1

& <WSP>— One white space is required to separate a program headers (the
command or query) from its parameters. For example the command
“FILTER:SETUP 4.1" contains a white space between the program header
(FILTER:SETUP) and the parameters (4,1). White space characters are not
allowed within the program header.

Conventions
Syntax and return format description use the following conventions:

e < > Angle brackets enclose the names of items that need further definition. The
definition will be included in accompanying text.

e ;.= “is defined as” When two items are separated by this synbol, the second item
replaces the first in any statement that contains the first item. For example, A::=B
indicates that B replaces A in any statment that contains A.

® | “or” When items in a list are separated by this symbol one and only one of the
items can be chosen from the list For example, A [ B indicates that A or B can be
chosen, but not both.

= ... an ellipsis {trailing dots) is used to indicate that the preceding element may be
repeated one or more fime,

The command interpreter is not case sensitive. No short forms for keywords

are allowed
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Using ASCII Commands in Your Environment

ASCII commands require no drivers or other special downloadable files,
They may be sent from the host computer through an GPIB/HPIB interface
to a HP/Agilent E1406 Command Module in a2 VXI mainframe containing the
E1437A.

Using ASCII commands with HP BASIC

In order te address the module you must know the addressing information
abouf your GPIB/HPIB interface, your command module, and the E1437A,
The addressing format is as follows:

HCCMM

where H=the HP-IB interface sslact code
CC=the command module’s HP-IB address
MM=t-he E1437A module’s logical address divided by 8.

For example if your HPIB/GPIB interface is at select code 7, the HP/Agilent
E1406 cormmand module is at HPIB/GPIB address 9, and the E1437A’s
logical address is 192, the address you use for ASCI commands is 70924.

Example statements in the ASCII Command Reference represent this
environment.

Using ASCII commands with VISA

It is possible to send ASCIH commands through the VISA interface, although
using the C function Hbrary provides more capability and greater ease of use.

Before using ASCIH in this envirorment be sure that all standard VISA files
are installed and that the interface is properly configured.

The following is an example of sending ASCII commands to the E1437A
through the VISA interface:

Declare Funcetion viReadbin Lib “VISA32.DLL” Alias “#256" (ByVal vi
As Long, Buffer As Any, ByVal count As Long, retCount As Long)

As Long

Dim rec{l024) As Long

er = viOpenDefaultRM (rm)

er = viOpen (rm, “VXI::1%2v, 0, 0, id) output id, *MEAS:STARTY
cutput id, "“READ 327

er = viReadbin(id, reci{0), 4096, retCounté&)

REM <The data in rec() is available for use here.> er = viClose(id)
er = viClose {rm}

Sub cutput {id, asi
er = viWrite(id, a3, Len(as), retCount&)
End Sub




E1437A
ASCH Dverview and Commands

ASCI Programming Reference
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Juery syntax:

Example Statement;

Return Format:

Bescription:

E1437A “IDN?

ASCIl Overview and Commands query
*IDN7 query

Returns a string that identifies the E1437A.
+IDN?

QUTPUT 70924;"*Idn?
ENTER 70924;identity$

HEWLETT-PACKARD, E1437A, <serial number:>, <swrev(:swrevl:hwrevi>

The response to this query uniquely identifies your module and the version of the
module’s firmware and hardware.
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Command syntax:

Example Statement:

Bescription:

E1437A *BST
ASCH Overview and Commands command

*RST command

Executes a device reset..
*RST
QUTPUT 70924;"*rst"

This command returns the module to a reset state.
The following are not affected by this command:
e Calibration constants
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Query syntax:

Example Statement:

Description:

£1437A *T8T?
ASCH Overview and Commands query

*TeL7 query

Tests the module’s hardware and returns the resuit..
FTIT?
QUTPUT 70024;"*TST

The module’s selt-test performs the E1437A diagnostic tests. If the results are
within specified limits, the module returns 0. If the results exceed the secified limits,
the module returns 1 and an error message is placed in the error gueue. The length
of the gelf-test is approximately as follows:

Memory Slze | Time
{MBytes) {min)

8 i

16 1.5
32 2.5
48 45

The query accesses the error queue.

The following tests are performed:

¢ Digital: rails the front end to a full scale value then turns on zooming, filtering, and
the final decimation to quickly verify those operations.

= Noise: does a quick baseband measurement with the input signal disconnected,
an verifies that the front-end noise is within specification.

+ Bump: Verifies some front-end levels associated with the analog-to-digital
converter,

e Memory: fills the entire DRAM then verifies that ali the data is correct.
s Analog: verifies that autozero adjust is working and that the input is triggering.




Command syntax:

Query syntax:

Example Statement:

E1437A CLOCK.SETUP
ASCH Overview and Commands command/guery

CLOCK:SETUP command/query

Sets all timing parameters. This description also includes information on the
following commands which set or query the timing parameters individually:

CLOCK:DSP selects the clock used to drive the decimation/zoom section.
CLOCK:FS provides the frequency of an external sample clock.

CLOCK:MASTER determines whether a moduie shares its ADC clock.
CLOCK:MULTESYNC specifies whether the module uses a shared clock and syne.
CLOCK:SOURCE selects the source of the ADC clock.

CLOCK:SETUP <multisvne>,<source>,<dsp>,<master>,<fs>
multisynes= 0112
source:= | 1 Iz | 3
dspi=0 [ 1
master:= 0 | 1 12
fs <numeric>

numeric::=>0-20600000

CLOCK:MULTLSYNC 012

CLOCK:SOURCE0[112]3

CLOCK:DSP 01

CLOCK:MASTER 0112

CLOCK:FS <numeric>

numeric::=100000-20600000

CLOCK:DSP?
CLOCK:FS?
CLOCK:MASTER?
CLOCK:MULTL:SYNC?
CLOCK:SOURCE?

OUTPUT 70924;"Clock:setup 1,2,0,2,10000000"
OUTPUT 70924;"Clock:Multi:Sync 2"
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E1437A

ASCH Overview and Commands

Description:

CLOCK:SETUP
command/guary

CLOCK:SETUP is used to configure all timing parameters used for sampling (ADC

clock) and decimation/zoom (DSP clock). This command, as well as the other
CLOCK commands covered in this description, is used to select the source and
distribution of clocking and synchronization signals used by the E1437 module. The
primary clock signal used by the module is the ADC cloek, for which the rising edges
indicate the time for each sample of the analog-to-digital converter. Another clock
signal is the DSP clock, which drives the digital signal processing and memory
sections of the module. Normally the DSP clock is the same as the ADC clock, and
data is transferred synchronously from the ADC to the DSP portion of the module.
However, in certain sitnations the two clocks may be independent, requiring
asynchronous data transfers from the ADC to the DSP. The remaining CLOCK
commands and queries listed above set or query the parameters individually.

Parameter definitions:

is used to specify whether the module uses a shared ADC clock and

SYNC signal. Modules in mudti-module systems must all have the same sync
parameter setting,

parameter
value

multisyne parameter definition

0

CFF. The ADC clock and SYNE are generated locally

1

FRONT. The module uses the shared clock and SYNC provided on the front pane
distribuzion connectors

REAR. The moduls uses the shared ADC clock and SYNE signals which are distributed an
the VX backplane using the ECL trigger lines

gelects the clock source that is used to drive the analog to digital converter
{ADC) for single module operation or when a module is used as the master ADC
clock source for a muiti-module system. In multi-module systems the source
parameter is ignored for all but the master module.

parameter
valfue

source parameter definition

g

20.48 MHz internal oscillator

1

20 MHz internal oscillator

2

EXT. TTL, ECL, or sine signal on the external, BNC, front panel clock input connector

EXT:PLL. Takes & 18 MHz reference from another instrurnent on the external, BNC, front
panel clack input cennectar and uses a PLL to convert it to a 20 MHz reference
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E1437A CLOCK.SETUP
ASCIF Dverview and Commands command/query

selects the clock used to drive the decimation/zoom section within the E1437,
Normally, the DSP clock should be coupled to the ADC clock whenever possible
since the spurious performance specification is degraded when the clocks are
independent. However, when a slow or intermittent ADC clock results in greater
than 1 us between clock edges, the DSP clock rmust be generated from the internal
oscillator to avoid data loss in the dynamic RAM.

parameter dsp parameter definition
value
0 0SC. Causes the DSP clock to he the internally ganerated 20,48 MHz oscillator.
1 ADC. Forces the BSP clock to be driven by the ADC clock

determines whether an £1437 makes its local ADC clock available to other
modules as a shared clock, Multi-module synchronization requires that one and only
one of the modules to be identified as the master, the source of the shared ADC
clock.,

aramet o
P valu: * master parameter definition
0 OFF. The module is driving neither the front panel nor the back plane. This is the correst

variafle to use for all non-master madules in a system.

ON. When maftisync =1 {front panel} the E1437 drives the front panel ADC clogk.
1 it muftisync = 2 (back plane) the module uses its ADC clock to drive the VXi backplane in
1he mainframe @ which it resides.

BUFFER. Aliows the ADC clock and SYNC lings from the module’s front panai connectors
16 drive the backplane of a mainframe not containing the master.

* Only one module per mainframe may be set to 1 or 1o 2. In mukti-mainframe systems using backplane
clock and sync distribution only sne module per any mainframe not containing the master may be set to 2.

2*

provides the module with the frequency of an external sample clock connected to
the Ext Clk TTL connector. When using an external clock or when a module is a
non-master in a multi-module group, the frequency of the ADC clock is unknown by
the module. It is the responsibility of the programmer to provide the correct
frequency so that comumands dependent on fs will operate properly. This value has
no effect if the module is set up to use the internal ADC clock.




E1437A CLOCK:SETUP
ASCI Overview and Commands command/guery

Comments: For more details on the interaction among source, master and sync with multiple
modules and muliiple mainframes see Managing multipie modules.

The master, multisyne, source, and dsp parameters are interdependent with
legitimate combinations being as follows (along with the resuitant DSP clock rates):

DSP CLOCK
MASTER SYNC SOURCE asp RATE
NA OFF 20.x (internal) NIA Internal source
N/A CFF EXT ABC External source
/A OFF EXT 0sC 20.48
/A OFF EXT:PLL NIA 20
OFF | BUFFER FRONT /A ADL Master ADC
OFF l BUFFER FRONT N/A 0sC 20.48
QFF REAR NiA ADC Master ADC
OFF REAR N/A gsc 20.48
ON FRONT 28.x NIA Sourze
ON FRGNT EXT ADEC External
ON FRONT EXT 0sc 20.48
ON FRONT EXT:-PLL NiA 20
oN REAR 20.x NiA Source
ON REAR EXT ADC External
ON REAR EXT asc 20.48
ON REAR EXT:PLL NiA 20
BUFFER REAR N/A ADL Master ADC
BUFFER REAR N/A gst 20.48

If 520,480,000 then dsp must = ADC

The maximum rate at which data may be transferred to memory is determined by
the DSP clock rate: Max bytes/s. = 4 * DSP clock rate. In continuous mode the
maximum rate is imited to (4 * DSP clock rate)/2. However, you may successfully
perform this type of measurement by adding a level of decimation to reduce the
sample rate.

Example: The correct method $o set up a synchronous multi-module group that insures that
all modules share the same ADC clock is:

I First, insure thatr one module ig putting its clock on the backplane

QUTPUT <addrMaster>;" CLOCK:Master 1"

I Put each module into multi-sync mode with intermal clock! ({(unless external
clock is connected to

! master HP ELl437 through Ext Clk TTL connector).

! For each module address {except master):

OUTPUT <addralls;"Clock:Setup 2,0,1,0,20480000"

Reset State: multisync=0FF, source=20480000, dsp=ADC, masier=0FF, f5=20480000

See Alsn: FILTER:SETUP, DATA:SETUP




Command syntax:

Buery syntax;

E1437A DATA:SETUP
ASCl Overview and Commands command/quary

DATA:SETUP command/query

Sets all format and data output flow parameters. This description also

includes information on the following commands which set or query the

format and flow parameters individually:
DATA:APPEND:STATUS appends status information to a data biock.
DATA:APPEND:STATUS? gets the append status state
DATA:BLOCKSIZE deiermines the size of the output data block.
PDATABLOCKSIZE? gets the output data block size
DATA:MODE selects block mode or continuous mode.
DATA:MODE? gets the data mode

DATA:PORT selects VME bus or local bus output port.
DATA:PORT? gets the output port designation
DATA:RESOLUTION selects 16 or 32 bits data resclution.
DATA:RESOLUTION? gets the data resclution

DATATYPE selects real or complex output data.

DATATYPE? gets ouiput data type

DATA:SETUP <type>,<resolution>,<mode>,<blocksize>,<append>, <port:
typeu=0 i
resoiution::={ | 1
mode::=0 } i
blocksize <numeric>
pumeric::= 1 to memorysize/2
append:;=0 i 1
portr=0 l 1
DATA:APPEND:STATUS 0
DATABLGCKSIZE <numeric>
numeric:= 1 {0 memorysize/2
DATA:MODE 0|1
DATA:PORT0}1
DATA:RESOLUTION 01
DATA:TYPE 01

DATA:APPEND:STATUS?
DATA:BLOCKSIZE?
DATA:MODE?
DATA:PORT?
DATA:RESOLUTION?




Example Statement:

Parameter definitions:

E1437A DATA:SETUP
ASCH Overview and Commands command/query

DATATYPE?

OUTPUT 70924:"DATA:setup 1,1000000,0,2,0,1"
OUTPUT 70924;"Datazmode 2"

determines whether the E1437 collects and returns real or complex data.
Normally, if the frequency set with the FREQUENCY:SETUP command is zero, the
type should be set to real since the imaginary component of each sample is zero
anyway. When non-zero center frequencies are used the type should normally be set
to complex. Gtherwise the imaginary component of the signal will be lost.

parameter _—
value type parameter definition
0 REAL. {auses only the real part of the data to be returned for each sample.
1 COMPLEX. Causes the real data followed by the imaginary data to be returned in each
sample. .

selects the data resolution. Choosing 16-bit precision allows for more
sarples in the FIFO memory. Choosing 32 bits allows more dynamic range. Because
of the broadband white noise present on the input of the analog-to-digital converter,
it is normally sufficient to use 16 bit resolution whenever the FILTER:SETUP
commard specifies a signal bandwidth greater than 250 kHz. For narrower
bandwidths much of the broadband white noise is filtered out, resulting in lower
noise in the output data. To take advantage of this lower noise, the 32-bit data
resolution should be used.

paramater resoultion paramster definition
value
0 32 BIT. Selects data resoiution of 32 hits.
] 18 BIT. Selects data resoiution of 16 bits.

selects whether the E1437's data collection operates in block mode or
continuous mode. Block mode is used whenever each block of data is to be
associated with an individual trigger “event”. The continuous mode is useful for
continuous signal processing applications where data gaps are unacceptable.As long
as the data is read out fast enough to prevent overflow in the output FIFQ, the
measurement will continue.

parameter mede parameter definition
value
BLOCK. Selects bloek transfer mode in which the measurement is halted after each block
0 of data. To start collection of the next data block the module must b2 armed and triggered

again

CONTINUGOUS. Means that 2 single arm and trigger event starts a measurement which
runs gontindausly with no gaps between output data biocks.




Note

E1437A DATA:SETUP
ASCIl Dverview and Commands commandiquery

determines the number of sample points in each output data block. The
range of available block sizes depends on the number of bytes required for each
sample. The command accepts any number between 1 and memory size (in bytes)/2.
The actual number used is the first integer power of 2 equal to or larger than the
requested blocksize. I the requested block size falls outside the range shown in the
table the closest valid value will be used and a status register flag {bit ) will be set
indicating a setup error. If a subsequent change in another parameter permits a
block size closer to the originally requested value, the module will adjust the block
size to that value.

The following table surumarizes the available block sizes for each setting of the
dType and resolution parameters.

Block size
Bata port Data type Resojution Bytes per twith standard E Bytes
sample memaory)
Min fifax
VME REAL 16 2 3 4,194,304
VME REAL 32 4 2 2,097,152
VME COMPLEX ) 4 2 2,097,152
VME COMPLEX 32 8 i 1,048,578
iBUS REAL 16 2 5 4,194,304
1BUS REAL 32 4 3 2,097 152
{BUS COMPLEX 1B 4 3 2,087 152
LBUS COMPLEX 32 g 2 1,048,076

*Far optional additional memary, multiply hy the appropriate memory size multiplier. For example, for 32 MByte memory
option muitiply max block size by 4.

Block size does not need to be a power of two, Considerably more samples may
need to be taken in order to set the block available status bit,

selects whether or not status information is appended to a data block. In
this status byte, Bit O will be set if an ADC overload occurred and bis 1 will be set for
an ADC error. The other bits are undefined. When the appended byte is fransferred
via the VME backplane, the byte is located in the lower 8 bits of the 16 bit word after
the end of the sampled data block. The upper 8 bits are undefined. When the
appended byte is output via the local bus (as a 32-bit word), it is marked as the last
byte of a transfer block. This status byte should be read separately from any block
read operations in order to not affect the alignment of subsequent elements,

parameter -
value append parameter definition
0 (OFF. Disables the status append feature,
(IN. Means that an extra byte of status infermation is appended {0 the end of sach data
1 block to indicate whether an ADZ averload or error accurred during the collection of that
black of data.
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ASCH Overview and Commands

DATA:SETUP
command/guery

determines which output port is used to take data from the E1437 module.

parameter
value

port parameter definition

0

VME. Means the data is 1o De output using standard VME register reads

1

LBUS. Means the data is to be output a8 a byte-serial data stream via the VX local bus.
When using the locai bus port the module immediately to the right of the E1437 must be
capable of receiving the local bus hyte sequence.

The following table summarizes the output word or byte sequence for each
combination of type, resolution, and port parameters:

Type  Resolution  Pert Sequence
REAL 16BIT VME ROM6:01,R1018:0....
COMPLEX 16BiT VME RO0[15:0],00015:0],81[16:0,,01[15:0].,...
REAL 328iT VME RO31:16),R0015:01,R1{31: 163, R1[15:01....
COMPLEX 328iT VME R0[31:16),R0(15:0],00(31:16],00[15:0] R1i31:18]...
REAL 16BIT LBUS RG[15:8], RO[7:CL A1 5:8] R1[7:04,...
COMPLEX 16BIT LBUS RC[15:81,R0(7:C1,0(15:81,00{7:8], R1{15:8])...
REAL J2817 LBUS RO[31:24],R0(23:16],RO[15:8, RO[7:01,R1(31:24],...
COMPLEX 39817 LBUS %%[[312}[%4&] HE}%%E?A,]RU“ 5:81,R0[7:03,00{31:241,00(23:181,00(15
Comments The maximum rate at which data may be transferred to memory is determined by

the DSP clock rate: Max bytes/s. = 4 ¥ DSP clock rate. In continuous mode the
maximum rate is limited to (4 * DSP ¢lock rate) / 2. However, you may successfully
perform this type of measurement by adding a level of decimation to reduce the

sample rate,

‘A limitation also applies to 32-bit, complex data transfers. Because this type of
transfer cannot be made at the full sample rate, a level of decimation must be added

in order to reduce the sample rate
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ASCI] Qverview and Commands

The following table summarizes under what data parameter combinations
decirnation must be used:

Resolution

16
32
32
32
32

Type

Compiex
Beal
Complex
Somplex
Complex

All other combinations

False
False
True
False
False

Decimation Filter BW

Jor
Jorl
Oor
2
0ort

Block

Yes
Yes
Yes
Yes
No
Yes

Continuous

No
No
No
No
No
Yes

DATA:SETUP

command/query

Sample Rate
(MBytes/sec)

80
40
40
40
40
<40

Reset Values type=REAL, resolution=32BIT, mode=BLOCK, blocksize=1024, append=0FF,
port=VME
See Aiso FREQUENCY:SETUP, FILTER.DECIMATE, MEAS:CONTROL, CLCCK.DSP
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E1437A DATAVMEORDER
ASCHl Overviewr and Commands command/guery

DATA:VME:GRDER command/query

Selects the 16-bit word ordering out of the VME port when the data
resolution is 32 bits.

Command syntax; DATA:VME:ORDER <order>
order::=0 ] 1
Query syntax; DATAVME:ORDER?

Example Statement: QUTPUT 70924,"DATA:VME:Order 1"

Parameters;
parameter order parameter definition
vaiue
I MOTOROLA, High word is owtput first
1 INTEL. Low word is output first
Reset Values WordOrder=MOTOROLA




fiuery syntax:

Example Statement:

E1437A ERROR
ASCH Overview and Commands quary
ERROR query

Returns the error number for the oldest error in the gueue.
ERROR?

OUTPUT 70924;"ERROR?"




Command Syatax:

uery Syntax:

Exampie Statements:

Parameter Definitions:

E1437A FILTER:SETUP
ASCH Overview and Commangs command/gquery

FILTER:SETUP command/query

Sets the digital filter bandwidth and decimation filter parameters. This
description also includes information on the following commands which set
or query the decimation filter parameters individually:

FILTER:DECIMATE selects an extra factor of 2 decimation.
FILTER:DECIMATE? gets current state of extra decimation
FILTER:BW selects a signal filter bandwidth.
FILTER:BW? gets the signal filter bandwidth

FILTER:SETUP <sigBw> <decimate>
sigBbwi=<numeric>
numeric:=0 {0 24
decimate::=0 l i
FILTER:BW <numeric>
<nuamericsn=0 16 24
FILTER:DECIMATE::=0] 1

FILTER.BW?
FILTER:DECIMATE?

OUTPUT T0924;"FILTER:SETUP 12,0"
QUTPUT 70924,"FILTER:BW?"
ENTER 70924:Response$

selects an alias protected signal filter bandwidth that is roughly +£s/(2.56 *
2" (sigBw)) where fs is the ADC sample frequency. In zoom applications, where the
center frequency is generally not zero, the zoom filter bandwidth is centered on the
frequency programmed with the frequency:setup command. For baseband
measurements the filter may equivalently be considered as a low pass filter of
approximately bandwidth fs/(2.56 * 2 (sigBw}) since the negative frequencies are
generally of no interest. The valid range of sigBw is 0 through 24. When sigBw = 0,
no digital filtering is applied to the signal and the module relies on the analog
anti-alias filter to limit the signal bandwidth to f3/2.56.

To more accurately calculate the bandwidth use the calculation xfs * k/2” (sigBw)
where:

k=.36 for .25 dB bandwidth
k=.44 for 3 dB bandwidth
k=.%5 for 15 4B bandwidth
k=.62 for 110 4B bandwidth
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Comments

E1437A FILTER:SETUP
ASEH Overview and Commands command/query

selects the data output sample rate. You would normally want to add the
extra level of decimation in order to mcrease the displayed span.

pasz;::tar Hecimate parameter definition
0 QFF. The outpus sample rate is: 7o when dw =0 ar 18/ 27 (bw-1} when siv > .
1 ON. The output sampis rate is reduced by an additional factor of twa by discarding
aitarnate samples

To ensure full alias-free operation the analog anti-alias filter (set by the
INPUT:ALIAS:FILTER command) should be ON unless the application inherently
bandiimits the input signal to less than fs/2. The analog anti-alias filter has a fixed
bandwidth and thus is fully effective only when fs>=20 MHz. If a slower external
ADG clock is used, an additional analog fiiter of the appropriate bandwidth may be
required for full alias protection.

The dechmation process used to reduce the output sample rate is driven from a
“decimation counter” which keeps track of which samples to save and which ones to
discard for each of the octave bandwidth reduction filter stages. In multi-module
systems where synchronous sampling is required, the decimation counters in all the
moedules must be synchronous with each other. This condition can be forced by
using the FILTER:SYNC command.

The following table suramarizes the relationship between data parameter
combinations, decimation, filter bandwidth, and whether the particular corabination
permits biock or continuous measurements:

Resolution  Type Decimation FifterBW  Block  Continuous ;;;‘;’t':sif;
16 Complex Falss Dot Yes No 89
32 Real Faiss Do Yes No 49
32 Complex True Dorl Yes No 40
32 Complex False ? Yes No 40
32 Complex Faise Gorl No No 40
Al other cambinaticns Yes Yes <40
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Exampls:

CAUTION

Reset Values

See Alss

E1437A
ASEH Overview and Commands

FLTER:SETUP
command/guery

Here are some bandwidth and sample rate results using the “k” calculation for

bandwidth:
Fs = 20,48 MUz defanit internal ADC clock
Sigral Bandwidth Sampie Rate

sigBw 25 Db 15 Db Decimation OFF Decimation 0N

10,24
0 +7 37 +10.24 20.48 lsss CAUTION)

1 +3.69 +h 12 20.48 10.24

2 +1.84 +2.56 10.24 5.12

3 +(1.92 +1.28 512 2.56

4 +0.46 #+0.64 2.56 1.28

... Continye to decrease by factors of twe ...

Turning decimation ON when bw=0 resulis in aliasing (garbage data) due to
upper imit of the sampling frequency.

sigBbw=0, decimate=0FT

CLOCK.FS?, FREQUENCY:SETUP, FILTER:SYNC, INPUT:ALIAS-FILTER,

DATAMODE




Command Syntax:

Description:

Comments:

Exampie:

E14374 FILTER:SYNC
ASCH Overview and Commands command

FILTER:SYNC command

Synchronizes the decimation counter,

FILTER:SYNC

This command causes the digital decimation counter to be reset by the next SYNC
line rising transition. Any measurement in progress is terminated and the module is
placed in the idle state. By calling FILTER:SYNC for every E 1437 module using a
shared ADC ciock, and then calling MEAS:CONTROL to cause a SYNC transition,
the decimation counters will be started at the same time. Once this is done the
decimation counters will stay synchronized as long as the same ADC clock is used, It
is not necessary to resynchronize the decimation counters when the digital filter
bandwidths are changed.

If you also want to synchronize frequency or phase, see FREQUENCY:SETUP and
multi-module information .

The following example shows how to use this command while avoiding potential
conflicts and undefined conditions.

i Force all modules to Idle state
OUTPUT <addrAll>; “MEAS:CONTROL 1,67
! Hold in IDLE to avoid undesired SYNC release */
! Release forced idle on all wmodules
OUTPUT <addrAlls; "MEAS:CONTROL ¢,0°
]
! Wait for last module S8Sync/Idle Complete bit 7
REPEAT
QUTPUT <addrAll=; "STATUS?"
ENTER <addrAlls>;Oper_ status
UNTIL BIT (Oper_status,7)

I Put all medules into filter Sync mode

OUTPUT <addrhlls;"FILTER:SYNC"

1

Agsert & release sync to syncronize all modules
OUTPUT <addrMasters; "MEAS: CONTROL Q,1"

QUTPUT <addrMasters>; "MEAS: CONTROL 0, 0"

(Verify Syne Valid on Master
REPEAT

OUTPUT <addrMasters;"STATUS?"

ENTER <addrMastex>;Oper_status
UNTIL BIT (Opexr_status,7)
i
! Toggle SYNC line to arm all medules
CUTPFUT «addrMasters; "MEAS:CONTRQGL 0,17
QUTPUT <addrMaster>; "MBAS: CONTROL 0,0"

1

1Allow triggex
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ROTE

See Alss:

F1437A FILTER:SYNC
ASCIl Overview and Commands command

Resetting the decimation counter causes a transient in the digital filters. The
transient takes about 30 output sample periods to decay 120 dB. See the
impuise response graphs in the specification section for more detail.

FILTER:SETUP, MEAS:CONTROL, FREQUENCY:CMPLXDC
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Command Syntax:

Buery Syntax;

Example Statements:

Description:

Parameter Definitions:

See Also:

14374 ~ FREQUENCY:CENTER:RAW
ASCH Overview and Commands ‘ command/query

FREQUENCY:CENTER:RAW command/query

Provides a fast way to set the center frequency.

FREQUENCY:CENTER.RAW <coarse>, <fine>

coarse:=0 to 2047
finen=0 to 499989999

FREQUENCY:CENTER:RAW?
OUTPUT 70924,"FREQUENCY.CENTER:RAW 1024,1000000

This comrand sets the center frequency without relying on the internal £1437
microprocessor to do any floating point computations, since the internal
microprocessor does not have a floating peint co-processor. The resulting center
frequency is:

fs*((coarse/2048)+(fine/1.024*10712))

sets high frequencies or a low resolution frequency component.

sets very low frequencies or a high resolution frequency component.

FREQUENCY:SETUP, CLOCK:FS:GET, DATA:TYPE, MEAS:CONTROL
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Command Syntax:

Query Syntax:

Example statements:

Reserintion:

F1437A FREQUENCY:SETUP
ASTl Dverview and Commands command/ouery

FREQUENCY:SETUP command/query

Sets all the zoom center frequency parameters. This description also
inchudes information on the following commands which set or get frequency
parameters individually:

FREQUENCY.CMPLXDC selects a complex baseband measurement
FEEQUENCY.CMPLXDC? gets the state of the baseband measurement mode
FREQUENCY:SYNC prepares the module for a synchronous frequency change
FREQUENCY:SYNC? gets the state of the synchronous change mode
FREQUENCY:CENTER sets the center frequency

FREQUENCY:CENTER? gets the curreni center frequency

FREQUENCY . SETUP <cmpixde>,<synce,<frequency=
cmplxden=0]1 '
syne:=0 | i
frequency <numeric>
numeric::= ~(.5 - (.5
FREQUENCY:CMPLXDC 61
FREQUENCY:SYNC 0/ 1
FREQUENCY.CENTER <numeric>
<pumeric>i= ~0.5 - +0.5

FREQUENCY.CMPLXDC?

FREQUENCY:SYNC?
FREQUENCY:CENTER?

QUTPUT 70924, FREQUENCY.SETUP 1,0, 0.25"
OUTPUT 70824;"FREQUENCYCENTER?"
ENTER 70924;Response$

FREQUENCY:SETUP sets the center frequency of a zoomed measurement. The
center of a frequency band of interest is converted to DC with this command. The
frequency transition is phase continuous unless the center frequency is set to zero
in which case the transition may be selected either to be phase continuous or phase
reset. This command may also be used to synechronously change frequency in
multiple-module systems.
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Parameter Definitions:

Comments:

E1437A FREQUENCY:SETUP
ASCH Overview and Commands command/guery

selects either a phase continuous or phase reset transition when the freq =
0. . The state of this parameter does not affect any transition where freg #0.
Whether the real or complex data is saved and ultimately sent to the ouiput port is
determined by the DATA:TYPE cormrmand.

arameter
P empixde parameter definition
value
q OFF causes phass 1o be reses to zero when combined with a frequency change to zero

0ON combined with a freguency change to zero does not reset the phase, thereby

1 genarating a comnplex DC measurement &t baseband.

controls when a frequency transition is implemented.

parameter _—
syne parameter definition
vaiue
0 GFF allows an immediate frequency change.

GN. In multiple-module systems, setting this paramezer ON prepares the modules for a
fraquency change, hut does not actually bring about the change until the next ADC ciock
corresponding to the next assertion of the sharad SYNC signal. The SYNC transition is
generated by calling the MEAS:CONTROL command. Note that returning sync to OFF
before the SYNC signal transition has oscurred forces an immediate asynchronous
frequency change.

is a number between -0.5 and +0.5, which will be interpreted as a fraction of the
sample frequency. freg is the desired center frequency divided by the ADC sample
frequency. For example, selecting .25 with a sample clock frequency of 20 MHz will
vield a center frequency of 5.0 MHz. The ADC sample frequency is returned by the
CLOCK:FS? command. Negative frequencies select the negative image of the signal,
which is spectrally inverted from the input signal.

Although the freqg parameter is a double floating point number, its effective
resolution is 1/(1024*1079) or 20 pHz when f5=20.48 MHz. The actual frequency will
be set to the nearest available value. This value is returned by the
FREQUENCY:CENTER? command. In multi-module sysiems this value represents
the pending value rather than the current value when a frequency change is
incomplete due to a pending SYNC signal transition.

In multiple-module systems it is often desirable to force the frequency change to
gccur synchronously in order to preserve the phase relationship of the LOs. This is
accomplished by setting the sync parameter to ON for all the modules which are to
be changed. See the first example below.

In configurations involving synchronous operation of raultiple £1437 modules, the
FREQUENCY:SETUP command provides a mechanism to force all LOs to the same
phase. This can be done by first setting the frequency to zero. See the second
exaraple below.
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Exampie:

Reset Vaiues:

See Also

E1437A _FREQUENCY:SETUP
ASCH Overview and Commands commangd/quary

The following example shows how to synchronously change the center frequency
and maintain the phase relationship between modules in a multi-module system
without stopping a measurement in progress.

! For all ids, check status bits 0 and 1 to assure that all modules are in
MEASURE or IDLE

!t state. Changing frequency on modules in TRIGGER or ARM states may risk
unintended

! frequency changes.

i

SUTPUT <addralis;"status?®

ENTER <addrAll>;Responses

I
lfor all ids, prepare all moduless for a freguency changs.

QUTPUT <addrAlls; "FREQUENCY:8ETUP (,1,0.25"

{ Master module asserts and releases SYNC line to move all modules to the new
I center frequency

OUTPUT <addrMasters; "MEAS: CONTROL o, 1"

QUTPUT «addrMasters; "MEAS:CONTROL 0,07

The following example shows how to symchronously change the center frequency
and reset the phase for all modules in a muiti-module system without stopping a
measurement in progress.

I For all ids, check status bits ¢ and 1t assure that all modulss are in
MEASURE or IDLE

| state. Changing frequency on modules in TRIGGER or ARM states is invalid.
i
OUrPPUT zaddrAlls>;"status??
ENTER <addralls;Responses

i
! Prepare all modules to change to zero fregquency and phase.
QUTPUT <addrAlls; "FREQUENCY:SETUP 0,1,0.0"

I Master module asserts SYNC line to move all modules to the zero center
frequency and phase */
CUTPUT <addrMasters;"MEAS: CONTROL 0,17
OUTPUT <addrMasters>; "MEAS: CONTRCL 0, 0"

1
Master medule asserts SYNC line to move all modules to the zero center
frequency and phase */

! Prepare all medules for a fregquency change
OUTPUT <addrAlls; "FREQUENCY:SETUP G,1,0.25"
! Magter module asserts and releases SYNC line Lo move all modules to the new
center frequency
{ while maintaining the phase
i
Verify Sync Valid on Master
REPEAT
OUTPUT <addrMasters; *STATUS?Y
ENTER <addrMasters>;Oper status
UNTIL BIT (Qper_status,7)
i

OUTPUT <addrMasters; "MEAS: CONTROL 0,1
CUTPUT <addrMasters;"MEAS:CONTROL 0, 0"

cemplrde=0FF, sync=0FF, freg=0

CLOCK:FS?, DATATYPE, CLOCK:MULTLSYNC, MEAS:CONTROL




fommand Syntax;

Deseription:

NOTE

See Also

E1437A (NPUT:AUTOZERO
ASClE Qverview and Commands command

INPUT:AUTOZERO command

Nulls out the input DC offset voltage.
INPUTAUTCGZERO

INPUTAUTOZERQO updates a table of DC offset corrections to be used with each
input setup condition. The applicable correction from this tabie is automatically
added to the input offset parameter to achieve the correct DC offset value. Because
of the length of time needed to execute this command, it is not automatically called
when the module is reset. Thus, the user program is responsible for explicitly
initiating the autozero. This command should be called at least once after the
temperature of the module has stabilized. The interval between calls after that
depends on the importance of DC accuracy in the user application. It is not
necessary to call the autozero command for every change of input setup parameters
since the correction table maintains values for all setup conditions.

Calling INPUT:AUTOZERO aborts any measurement already in progress and
eliminates LO phase coherence and filter synchronization in a synchronous
multi-module system. See the FREQUENCY:SYNC and FILTER:SYNC
commands for details on how to re-establish LO phase and filter synchronization.

INPUT.SETUP, FREQUENCY:SYNC, FILTER:SYNC

5-29



£1437A INPUT:RANGE:AUTO
ASCH Overview and Commands command

INPUT:RANGE:AUTO command

Performs auto-ranging.

Command Syntax: INPUT:RANGE:AUTO <sec>
secu=<1merics>

numeric::==0 seconds

Beseription: This cornmand sets the range of a E1437 to the lowest value that will not cause an
ADC overload to occur, The algorithm will start at the lowest range and move up
until there is no ADC overload.

Parameter definitions: is the time in seconds to take data at each range to insure that an overload is
detected. Setting this parameter to 0.0 will result in this time being set automatically
according o an algorithmn that depends on block size and filter bandwidth.

NOTE An autorange that is pending or in progress will be aborted if an INPUT:RANGE
or another INPUT:RANGE:AUTO command is received.

See Aiso INPUT.SETUP
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Command Syntax:

Guery Synmiax:

Example Statements:

E1437A INPUT:SETUP
ASCIl Overview and Commands command/iquery

INPUT:SETUP command/query

Sets all the analog input parameters. This description also includes
information on the following commands which set or query the input
parameters individually:

INPUT:ALIAS:FILTER selects the built-in analog anti-alias filter.
INPUT:ALIAS:FILTER? gets the anti-alias filter state
INPUT:COUPLING selects AC or DC input coupling.
INPUT:COUPLING? get the input coupling type

INPUT:FLOAT selects floating the input connecior.
INPUT:FLOAT? gets the input connector state

INPUT:RANGE sets the full scale range.

INPUT:RANGE? gets the input range

INPUT:SIGNAL selects the mput buffer amplifier.
INPUT:SIGNAL? gets the input buffer amplifier state

INPUT.SETUP <range>,<coupling>,<alias»,<signal><float>

ranges=<pumeric>

numericu= INTEGERS 0 t0

coupling:=0 l 1

alias:=0 l 1

signal::=0 | 1

float:: =0 | i
INPUT:ALIAS 01
INPUT:COUPLING 0|1
INPUT:FLOAT 0|1
INPUT:RANGE <numeric>

<numeric>:=0to 9 (integer)
INPUT:SIGNAL 0|1

INPUT:ALIAS?

INPUT:COUPLING?
INPUT'FLOAT?
INPUT:RANGE?
INPUT:SIGNAL?

QUTPUT 70924;"Input:setup 5,1,1,1,0°
OUTPUT 70924; "input:signal?”




Parameter Definitions:

E1437A INPUT:SETUP
ASCH Cyverview and Commands command/guery

determines whether or not to use the built-in analog anti-alias filter. It is
recommended that the filter is always on to insure bandlimited, anti-aliased data.

parameter afias parameter definition
value
0 OFF disables the anti-alias filter
1 ON inserts 2 sharp-cuteff {11-pole) 8 MHz lowpass Tilter ahead of the analog-to-digital
converter.

specifies the AC or DC coupling mode of the input. Using DC will connect
the input directly to the 50 Chm buffer amplifier. AC inserts a 0.2 mF capacitor
between the input connector and the 50 Ohm buffer amplifier.

ga::;:iter coupling parameter definition
0 BC conneets the input directly to the 53 Ohm buffer amplifier,
1 AC inserts a (1.2 F capacitor between the input connector and the 50 Ohm butfer
amplifier.

determines whether or not to allow the outer shield of the input connector to
float relative to chassis ground. Using ON allows the connector to float in order to
reduce potential ground loop induced pick-up at low frequencies. Using OFF
disables floating by attaching the outer shield of the input connector directly to
chassis ground. See the specifications section for more details.

arameter
B value float parameter definition
0 OFF disables fioating by attaching the outer shield of the input connectar directly to
chassis ground. See the specifications section for more details.
1 ON allows the coanector to float in order to reduce petential ground toep induced pick-ugp
at iow frequencies.

is a range index number between (¢ and 9 which is transformed to a full scale
voltage value. The corresponding discrete legal values of full scale vary from 0.02
volt to 10.24 volts with factor-of-two steps (02 * 2/range). If range is greater than 9
the fuil scale value uged is 10.24 volts. Non-integer values result in the next higher
range. Signal inputs with an absolute value larger than full scale generate an ADC
overflow error,
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NOTE

Comments:

Reset Values:

See Also

14374 INPUT-SETUP

ASCH Overview and Commands command/guery
Bange Full scalg Full Scale dBm
valtage
0 02 —24
1 04 —-18
2 .08 ~12
3 .18 ~B
4 .32 g
5 B4 B
i 1.28 12
7 258 18
8 5.12 24
9 10.24 30

If an INPUT:RANGE:AUTO command is pending or in progress it is aborted
when an INPUT:RANGE or INPUT_RANGE? command is received.
INPUT_RANGE? also returns an error if an autorange is pending or in progress.

determines whether or not the input signal is sent to the buffer amplifier.

parameter signal parameter definition
value
OFF redirects the input signal to a dummy 50 Ghm ioad, and feeds the buifer amplifier
0 from an internally grounded 50 Ohm source resistance. The signal OFF setting is useful for
making reference measurements without the signal applied. When using AC coupling the
{1.2 uF capaciter remaing between the input connecter and its 50 Ghm termination.
i (N attaches the input signal to the 59 Ohm buffer amplifier.

To ensure full alias-free operation the analog anti-alias filter should be ON unless
the application inherently bandlimits the input signal to less than fs/2. The analog
anti-alias filter has a fixed bandwidth and thus is fully effective only when 5220
MHez. If a slower external ADC clock is used, an additional analog filter of the
appropriate bandwidth may be required for full alias protection.

When using the analog anti-alias filter, the range parameter may need to be set
higher than the actual range of the input signal. The reason for this is that step
changes of input voltage cause an overshoot and ringing response at the outpus of
the anti-alias filter. The peak overshoot will actually exceed the input voliage step
by about 20%. The range setting must accommodate this overshoot to avoid an ADC
overflow.

range=10.24, coupling=DC, alias=0N, signal=0N, float=0FF

INPUT:RANGE:AUTO
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Command Syntax:

Example Statements:

Bescription:

See Also:

E1437A INTERBUPT.RESTORE
ASCIl Dverview and Commands command

INTERRUPT:RESTORE  command

Restores the interrupt masks to the setiing last programmed with
INTERRUPT.SETUP.

INTERRUPT.RESTORE
OUTPUYT 70924;"Interrupt:restore"

The interrupt masks set by the INTERRUPT:SETUP function are cleared during the
interrupt acknowledge cycle. This function restores the cleared interrupt masks.

INTERRUPT.SETUP

H-34



Command Syntax:

Guery Syntax:

Example Statements:

Deseription:

Parameter Definitions:

Comments:

Resst Values

See Alse:

E1437A INTERRUPT.SETUP
ASCHl Overview and Commands command/quary

INTERRUPT:SETUP command/qguery

Sets all inferrupt parameters. This description also includes information on
the following commands which query the interrupt parameters individually:

INTERRUPT:MASKY? gets the interrupt event mask.
INTERRUPT:PRIORITY? gets the VME interrupt line.

INTERRUPT:SETUP «<infrNum>,<priority>,<mask>
IntrNumz=0| 1
priority:=0t0 7
mask:=0to 256

INTERRUPT:MASK?
INTERRUPT:PRIORITY?

OUTPUT 70924;"Interrupt:setup 0,5,24"
QUTPUT 70924;"INTERRUPT:MASK?"

An E1437 has two independent interrupt generators, each capable of inferrupting
ont one of the seven VME interrupt lines when a status condition specified by a mask
OCCurs.

INTERRUPT:SETUP sets the interrupt mask, priority and which of the two interrupt
generators on the E1437 is to be used. The remaining INTERRUPT commands set or
guery the mask and priority individually.

is the number of the interrupt generator. The only values accepted are O
and 1.

specifies the mask of events on which to interrupt. This mask is created by
ORing together the bits defined in bits 8 through 15 of the status regisier. The mask
parameter format is 0xMMOO where MM represents the maskable upper 8 bits, The
lower 8 bits cannot be used for generating interrupts, and therefore must be set to
zero iti the function call.

specifies which of the seven VME interrupt lines to use. The only legal
values are 0 through 7. Specifying 0 turns the interrupt off, while 7 is the highest

priority.

The mask is cleared during the interrupt acknowlecge cycle. Therefore, the
eorrmand must be sent again in order to generate further interrupts.

priovity=0, mask=0

STATUS?




Command Syntax:

Buery Syntax:

Example Statements:

Descrigtion:

Parameter Definitions:

Resst Values:

See Also;

E1437A LBUS:MODE
ASCI Overview and Commands command/guery
LBUS:MODE conumand/query

Set and guery local bus mode.

LBUS:MODE <modes
mode:=011]21 3

LBUSMODE?

OUTPUT 70924;"Lbus:Mode 2"

LBUSMODE sets the local bus to either generate, append, insert or pipeline data.
The data port must be set to the local bus with the DATAPORT command before

these modes take effect.

selects the transmission mode of the local bus when it is enabled by the
DATAPORT command. The state of this parameter is unaffected by switching back
and forth between the local bus and the VME backplane with the DATA:PORT

command.
parameter mode parameter definition
value _

0 PIPELINE causes the E1437 to pipe data through from modutes on its left without
appending or insertng s ewn data.

1 GENERATE forces the madule addressed te generate data only, not passing through data
from other modules on the local hus

7 APPEND causes the £1437 to pass through data from medules on its left and append its
data to the end

3 INSERT causes the E1437 to place its datz on the local bus and then pass through data
from maodules on it left.

Module(s) to Left HP E1437 Module to Right

INSERT APPENED

GENERATE 4 4

PIPELINE

IbusMode=PIPELINE

DATA'PORT
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Command Syntax:

Query Syntax:

Example Statements:

Description:

Parameter Definitions;

Example;

Reset Values

E1437A | BUS:RESET
ASCH Qverview and Commands command/guery

LBUS:RESET command/query

Resets local bus. Gets the current local bus reset state.

LBUS:RESET <reset>

reset: =0 l 1
LBUS:RESET ?
QUTPUT 70924;"Lbus:reset 1"

In order to avoid glitches in the local hus data, the local bus interface has strict
requirements as to the order in which modules in a VXI mainframe have their local
bus interface reset. Upon powerup or whenever any single module in the mainframe
is put into a reset state, all modules should be placed into the reset state from left to
right. Then all modules can be take out of reset from left to right.

puts the E1437's local bus into reset or takes it out of reset,

parameter "
reset parameter definition
value
0 OFF takes the E1437 out of raset
[ ON puts _the E1437's lotal bus into resat,

When E1437s are used with the E1485 measurement confroller, the E1485 must be
reset while all of the E1437s are being held in reset to avoid initial glitches in the
local bus data. The E1437s should be taken out of reset only after the first
MEAS:CONTROL release is issued. The correct way to reset the local bus is as
follows:
I For all modules hold EP El437s in reset

QUTPUT <addrdllis;"Lbus:Reset 17
! Reset the E1483 lbus

CQUTPUT <idl485>; "LBUS:CONTROL 1,0"
Set desgired LBUS mode for all mcdules

Por all id first arming

CUTPUT <addrills;"Meas:gonkbrol §,1"
1 Remove reset from HP El437s, has no effect after first time
QUTPUT <addrAll»; "Lbus:Reset 0OV

reset=0N




Command Syntax:

Exampla Statements:

Description:

Parameter Definitions:

E1437A MEAS:CONTROL

ASCIH Overview and Commands command

MEAS:CONTROL command

Initiates and controls measurements in a multi-module system.

MEAS:CONTROL <idle>,<sync>
idlex=0|1
synci=0 i 1

OUTPUT 70924;"Meas:Control 1,07

MEAS:CONTROL explicitly controls the measurement state.

selects the condition of the IDLE state.

pa;:;r:;ter idle parameter definition
0 RELEASE reverses a previous HPE1437 ASSERT or ensures that ne forced IDLE i active.
1 ASSERT holds the module in the {DLE state.

MEAS:CONTROL also changes the state of the SYNC signal, which is used to arm or
trigger an E1437 module. In systems containing multiple E1437 modules the SYNC
signal is used to arm or trigger all modules simultaneously, and also to synchronize
decimation counters and local oscillators among the £1437 modules.

selects the state of the sync signal. ASSERT causes the module to assert the
SYNC signal, RELEASE causes the module to release the SYNC signal. When the
sync parameter of the CLOCK:SETUP command is set to FRONT or REAR, the
SYNC signal is shared with other E1437 modules. If any one of these modules
asserts this shared SYNC signal then it becomes asserted for all of them, All modules
must release it before the shared SYNC signal is released. Asserting then releasing
the SYNC line is used fo start a measurement, load local oscillator values, or take a
digital filter out of reset. These situations require a SYNC line transition but do not
require that the SYNC line be held in a asserted state.

parameater .
sync parametsy definition
value
0 RELEASE causes the module to release the SYNC signal.
1 ASSERT causes the module to assert the SYNC signal.




NOTE

Comments;

EH43TA MEAS:CONTROL
ASCII Overview and Commands command

When the SYNC line is asserted, it will remain asserted for an adequate number
of ADC clock cycles to ensure that the signal effect will have propagated to all
the modules in the system. You can determine when the command is completed
by looking as the Sync/Idle Complete bit in the Status Register.

See The Measureraent Loop section for details on how a measurement progresses
through the four states.

Special conditions prevail during the Measure state. If programmed for block mode
operation in the Measure state, the module will assert the SYNC signal (regardless of
the MEAS:CONTROL sync parameter setting) until a complete block of data has
been collected and is available to the /0 port. When the shared SYNC signal is
released, indicating that all block mode data collection is finished, all block mode
modules move synchronously to the idle state. In continuous mode the module
releases the SYNC signal immediately after moving into the measure state. This
allows the MEAS:CONTROL command to manipulate the SYNC signal to cause
synchronous changes to LO frequency while a continuous measurement is in
progress. In continuous mode a module moves to the idle state only if explicitly
programimed to do so or whenever the FIFO data buffer overflows.

In addition to controliing the progression through the four module states, the SYNC
signal is used to allow for synchronizing the decimation counters and local
oscillators of multiple E1437 modudes. This is done by calling FILTER:SYNC and/or
FREQUENCY:SYNC prior to asserting SYNC with MEAS:CONTROL. This is normally
done with the module in the IDLE state; however, the center frequency can also be
changed in the Measure state with FREQUENCY:SYNC if the modules are all
prograrmmed for continuous (non-block mode)} data collection.

It all modules in a muiti-module system are in the idle state when the
MEAS:CONTROL sync parameter is asserted, the LO frequency will be updated and
the next measurement will be armed. If all modules are in the measurerment state in
continuous mode, the LO frequency will be synchronously updated, and the
measurement will continue. In continuous mode care must be taken to ensure that
all modules are in the same state, either the idle state or the measure state, before
using MEAS:CONTROL to assert SYNC. Ctherwise some modules will re-arm while
others will continue the current measurement. In block mode the sync assertion will
be ignored unless all modules are currently in the idle state.

In the case of systems made up of multiple mainframes you must be aware that only
modules in mainframe A may assert sync, Any sync asserted in other mainframes is
ignored.
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£1437A MEAS:CONTROL
ASCH Gverview and Commands cormmand

Example: The following example shows how to initiate a measurement in a typical
mulii-module system

! Place all HP El437s in TDLE
CUTPUT <addrAlls>; "MBEAS:CONTRQL 1,0"

! Take all HP El4378 out of IDLE
CUTPUT <addralls; "MEAS:CONTROL 0,0"

Check for Sync/Idle complete on last module (if decimation is synchronous);
Check all modules if decimation is not synchronous.

OUTPUT <addrAll>;"Status?

ENTER <addrAll> Results
! Assert SYNC on master module to arm all modules

QUTPUT <addrMasters>; "MEAS:CONTROL ¢,1"

i
IRelease SYNC to allow triggering by any module
QUTPUT <addrMaster>; "MEAS:CONTRCL 0,0"

Reset Valuss: 1dle=RELEASE, syrc=RELEASE

See Alse: STATUS?, DATA:SETUP, FILTER:SYNC, FREQUENCY:SYNC, CLOCK:SETUP




Command Syntax:

Example Statements:

Bescription:

Comments:

Example:

See Alse:

E1437A MEAS:START
ASCH Dverview and Commands command

MEAS:START cormmand

Initiates a measurement in single-module systems.

MEAS:START
OUTPUT 70924;"meas:start"

MEAS:START provides an easy way to initiate a measurement in a single module
system, This command moves the module through the IDLE state and the SYNC
state while checking the status to assure a valid state.

See The Measurement Loop section for details on how a measurement progresses
through the four states.

The meas:start comrmand also checks status to assure that the module is in a valid
sfate

This example Hllustrates a simple measurement in a single module system

i Start a measurement
QUTPUYT <addr>; “MEAS: START!
! Read data
QUTFUT <addrs>; "READ"
ENTER <addr:>;Results

STATUS?, CLOCK:SETUP
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Buery Synmiax;

Example Statements:

Bescription:

See Alse:

E1437A READ?
ASCH Gverview and Commands query

READ? query

Reads scaled data from FIFO

READ?<samples>

samples:=1to 8
OUTPUT T0924;,"READ? 4"

This command returns a block of floating point data from the E1437 that has been
scaled to be in volts. The number of samples designated to be read must account for
variations in biocksize, data type and resolution.

Data is returned as an ASCII string with points separated by commas. You can read
up fo 4 complex points or 8 real points per read command.

This cormmand can only read data from the VME backplane register. The data port
of the E1437 must be set to VME by the DATA:PORT command for this command fo
be effective. To read data using the local bus in an E1485 environment, see the
documentation for local bus data transfers in the E1485 documentation package.,

DATAPORT, DATA:BLOCKSIZE
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Command Syntax:

Example Statements:

Description:

E14374 RESET
ASCI Gverview and Commands command

RESET command

Places the module in a known state.
RESET
QUTPUT 70024;"Reset”

This command returns the module and its internal data structures to the power-up
state.

The reset values are listed with each command description.

The following are not affected by this command:
» Calibration constants
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Luery Syntax:

Examplie Statements:

Parameter Definitions:

Return Format:

See Also

E1437A REVISION?
ASCH Dverview and Commands query

REVISION? query

Returns strings that identify the date of the firmware revision

REVISION?

OUTPUT 70924; " revision?"
ENTER 70924 ;rev$

This command returns the date, time, and board number of the module’s firmware
revision

<swrevl:swrevl:board#>

FIDN?

544



Query Syntax:

Exampie Statements:

Parameter Definitions:

E1437A STATUS?

ASCI Overview and Commands query
STATUS? - query

Reads Status Register information for the module.
STATUS?

OUTPUT 70924;"Status?
ENTER 70924;Result$

Reswult$ contains the status word. The bits are defined helow:

1.0 State: These two bits indicate the current state of the measurement loop as shown
in the table below. See the Measurement Loop section for more information about the
states

Bits State

M Trigger
10 Measure
0t Arm

GO idie

2 Passed: This bit is always set to 1.

3 Ready: This bit is set whenever the module is operating as a message-based device
and is set for Normal operation, See the VXIbus Specifications for more information on
the Normal configuration sub-state.

4 ADC Error: This bit is set whenever a hardware error is detected in the ADC. The bit
is cleared when the Status register is read.,

5 Ext Clk Speed: This bit is set when a measurement has been aborted because the
external clock is too fast (over 20,48 MHz) with respect to the DSP clock, This situation
only oceurs when a fast external ADC clock is used with an internal oscillator DSP clock.
This bit is cleared with the first subsequent read.

6 Setup error: An invalid parameter value was requested. If an invalid block size was
requested, the closest valid block size is used until a change to an interrelated parameter
makes the requested block size valid. If a data resolution, data type, filter bandwidth, or
filter decimation parameter was requested which would result in an inability to make a
measurement, the previcus valid parameter is used until a change to an interrelated
parameter makes the requested parameter valid,

7 Sync/ldle Complete: This bit is set when the most recent user-initiated SYNC or IDLE
change has propagated through to all modules in a systemn. The change is a resuli of
asserting SYNC or forcing IDLE via the Control Register or issuing a MEAS:CONTROL
corrmand.
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ASCH Overview and Commands quary

8 Read Valid: This flag is set whenever there is at least one valid 16-bit data word
available to be read via the Data register.

9 Measure Done: This bit is set In continuous mode whenever the size of the data in the
FIFO is equal to or greater than the block size register. Check this bit before reading
data to insure that a block of data may be transferred without fear of running out of data,
thereby holding up the Local bus or VME bus. This bit is set in block mode whenever the
module has successfully taken a block size number of samples since ihe most recent
trigger

10 Armed: This bit is set whenever the module is in the Trigger state, or is in the Arm
state and has satisfied its pre-trigger requirernents. When this bit is set, the module
releases the VXI SYNC line. Once all modules release the SYNC line, then all modules go
to the Trigger state.

11 FIFO Overflow: This bit set when the FIFO buffer overflows in continuous mode.

12 Overload: This bit is set whenever the ADC converts a sample that exceeds the
range of the ADC. The bit is cleared when the Status register is read. Repeated ADC
errors may indicate that the module should be recalibrated.

13 Error: This bit is set whenever there is an error in the error queue. It is cleared when
the error queue is empty.

14 ModID*: A (1) in this field indicates that the module is not selected via the P2
MODID line. A (Q) indicates that the module is selected by a high state on the P2
MODID line.

18 Hardware Set: This bit is set when all commands are complete and the hardware has
been set,
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Ouery Syniax:

Example Statements:

Parameter Definitions:

See Alsuo;

Et437A TRIGGER:DELAY:ACTUAL?
ASCH Qverview and Commands query

TRIGGER:DELAY:ACTUAL? query

Returns the actual trigger delay from the most recent trigger event,
TRIGGERDELAY:ACTUAL?

QUTPUT 70924, trigger:delay:actual?
ENTER 70924;Result$

Eesultf contains the returned actual delay from the most recent trigger event and
the resulting first output sample time. This delay value provides more accuracy than
the delay parameter alone since it includes a measurement of the fractional part of
the output sampie period between the actual trigger event and the next available
output sample. The trigger delay accuracy improves to one ADC sample clock period
rather than one output sample period. This can result in a substantial improvement
in accuracy when narrow bandwidth decimation filtering is used. The this command
must be sent for each new trigger event that requires precise delay measurement.
The actual delay is still expressed in output sample periods, however, it can take on
non-integer values,

TRIGGER:SETUP




Buery Syntax:

Example Statements:

Parametsr Definitions:

See Alse:

E1437A TRIGGER:PHASE:ACTUAL?
ASCl Overview and Cemmands query

TRIGGER:PHASE:ACTUAL? query

Returns a representation of the phase value of the LO at the trigger point.
TRIGGER:PHASE:ACTUAL?

OUTPUT 70924, "trigger:phase:actual?
ENTER 70924;Result$

Resultd contains the returned value interpreted as follows:
0 <= value < 1.0

where (¢ => 0 degrees
.25 =>» 90 degrees
.5 =» 180 degrees

TRIGGER:SETUP, TRIGGER:PHASE:CAPTURE
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Command Syntax:

Exampie Statements:

Description:

Ses Also:

E14374 TRIGGER:PHASE:CAPTURE
ASCH Overview and Commands command

TRIGGER:PHASE:CAPTURE command

Prepares for LO phase capture in frequency-synchronized, multiple-module
Z0OIn measurements.

TRIGGER:PHASE:CAPTURE
OUTPUT 70924;"trigger:phase:Capture

Use this function if you intend to subsequently use TRIGGER:DELAY:ACTUAL? to
capture the LO phase on the next SYNC assertion. You should send
TRIGGER:DELAY:CAPTURE to only one module in the system (typically the
master) after you have completed all frequency and filter setup functions, since
those functions take the module out of the phase_capture mode. Therefore, you
should call TRIGGER:DELAY:CAPTURE just prior to starting the measurement,

When the FREQUENCY:SYNC mode is turned off, the TRIGGER:DELAY:CAPTURE
function is not needed because the module will revert to the phase:capture mode by
defauls.

TRIGGER:PHASE:ACTUAL?, TRIGGER_SETUP
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Command syntax:

E1437A TRIGGER:SETUP
ASCH Qverview and Commands command/guery

TRIGGER:SETUP command/query

Sets all trigger parameters, This description also includes information on the
following commands which set or query the trigger parameters individually:

TRIGGER:ADCLEVEL specifies the trigger threshold for an ADC trigger.
TRIGGER:ADCLEVEL? gets the ADC trigger threshold
TRIGGER:DELAY specifies a pre- or post-frigger delay time.
TRIGGER:DELAY? gets the trigger delay time

TRIGGER:GEN determines whether 2 module can generate a trigger.
TRIGGER:GEN? gets the trigger generation status
TRIGGER:MAGLEVEL specifies the trigger threshold for a magnitude trigger.
TRIGGER:MAGLEVEL? gets magnitude trigger threshold
TRIGGER:SLOPE selects a positive or negative frigger.
TRIGGER:SLOPE? gets trigger slope

TRIGGER:TYPE determines the trigger type.

TRIGGER:TYPE? gets trigger type

TRIGGER:SETUP <type:,<delay>,<adclevel> <maglevel>, <slope>,<gen>
typen=0]1]2|3/4
delay <numeric>
numeric::=0 to 6,777,216 sample periods
adclevel <numeric>
numeric:= —256 to +2565
maglevel <numeric>
numeric:= ~349 to 19
slopen=0 l 1
gen::=0 l 1
TRIGGERADCLEVEL <numeric>
numerici= —256 to +25b
TRIGGER:DELAY <mumeric>
numeric:=0 to 6,777,216 sample periods
TRIGGER:GEN 01
TRIGGER:MAGLEVEL <numeric>
numericu= —-349 to 19
TRIGGER:SLOPE 0|1
TRIGGER:TYPE 0|1]2(3]4
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Query syntax:

Exampie Statement:

Description:

Parameter Definitions:

E1437A TRIGGER:SETUP
ASCll Overview and Commands command/query

TRIGGER:ADCLEVEL?

TRIGGER:DELAY?
TRIGGER:GEN?
TRIGGER:MAGLEVEL?
TRIGGER:SLOPE?
TRIGGERTYPE?

OUTPUT 70924;"Trigger:setup 1,256,25.6,0,0,1"
OUTPUT 70924;"triggertype?"

An E1437 can be triggered to collect data in a variety of ways. The trigger can be
internally generated or can come from an external source. Muitiple modules can be
triggered synchronously. A variable pre- and post-trigger delay can be programmed
for data collection. The slope and level of the trigger peint on a signal can be
selected. The source of the internal trigger can be either the output of the ADC or
the magnitude of the complex outpus of the decimation filter.

TRIGGER:SETUP is the command that sets all trigger parameters at once. An E1437
will generate a trigger ondy when it is in the TRIGGER state and the SYNC line on
the VXI backplane is released, When a trigger is generated, the E1437 will release
the SYNC line.

determines the trigger source.

parameter

type parameter definition
value /o @

USER disabies the moduie from any event-dsiven trigger generation though it is still
possible to force the module to trigger a measurement by pulling the SYNC line once the
0 maodule 15 in the trigger stata. You may do this by calling the MEAS:START function,
waiting for the modufe to reach the trigger state, then triggering the measurement by
using MEAS:CONTROL to pull the SYNC line.

1 AL generates a trigger based on the raw data samples from the ADC

9 EXTERNAL uses transitions on the signal apptied 1o the BNC external trigger connector on
the front panal.
MAG generates a trigger based o0 the log magniude of the signal after i has been

3 fiteered 1o a selectable bandwidth around the center frequency established by the
FREQUENCY:-SETUF function.

4 ~ | IMMEDIATE triggers a measuremert immediately upan entering the rigger state.
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E1437A TRIGGER:SETUP
ASCIT Qverview and Commands sommand/query

In multi-module systems all modules should be of the same type in order to have
the same actual delay.

is the time delay, in units of output samples, between when a trigger is
received and the first data point in the output data. Negative values indicate a
pre-trigger condition, where samples prior to the trigger event are included in the
output data. The amount of pre-trigger delay is limited to the number of samples
which can be saved in the 8 Mbyte buffer memory. See the DATA:SETUP command

description for the number of bytes used per sample. Valid values depend on
data type as follows:
Trigger Delay
{DRAM size in bytes}
] 32 hit real .
32 bit complex 16 bit complex 16 bit real

Pest-trigger 16,777,116 33,554,332 67,108,764

Pre-trigger 132 ~ DRAMsize/8 164 — DRAMsize/4 228 — DRAMsize/2

If defay is <132 — BRAMsize/8 or > 16777116 the software will set a bad parameter error. However,
the delay i still programmed in order to accommadate valid setups for other data types for which iarger

values are valid..

adclevel is used to set the triggering signal threshold when using the ADC trigger
source. This threshold is (full scale * adclevel/256), where -256 < adclevel £ 255,
There is hysteresis around the threshold in order to prevent multiple triggers from a
single threshold crossing.

is used to set the triggering threshokl when using the mag trigger source,
The threshold is (+0.3762874 * maglevel)dB relative to full scale signal, where -349

<maglevel < 19.

selects the edge of the trigger source on which a trigger occurs.

parameter slope parameter definition
value
0 POSITIVE sets triggering on the positive slope
] NEGATIVE sets triggering on the negative siope




E1437A

ASCIl Overview and Commands

TRIGGER:SETUP
command/query

determines whether a module may generate a trigger.

parametar .
gen parameter definition
value
0 OFF disables triggering. This is useful in multi-module systems with the same trigger type
where you want only certain modulels) to genarate a trigger.

1 ON enables triggering

Beset Values: type=IMMEDIATE, delay=0, adclevel=0, maglevel=—128, slope=POSITIVE,
gen=0N '

See Alse: FREQUENCY:SETUP, DATA:SETUP, FILTER:DECIMATE, MEAS:START,

MEAS:CONTROL, TRIGGER:DELAY:ACTUAL?
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Module Description

Front Panel Description
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E1437A User's Guide
Moduie Description

VXI Backplane Connections

Power Supplies and Ground

The E1437A conforms to the VME and VXI specifications for pin assignment, The
current drawn from each supply is given in Technical Specifications.

Data Transfer Bus

The E1437A conforms to the VME and VXI specifications for pin assignment and
protocol. Only A16/D16 data transfers are supported. Thus the upper address and
data bits are ignored.

DTE Arbitration Bus

The E1437A module is not capable of requesting bus control. Thus it does not use
the Arbitration bus. To conform to the VME and VX specifications, it passes the bus
lines through.

Priority Interrupt Bus

The £1437A generates interrupts by applying a programmable mask to its status
bits. The priority of the interrupt is determined by the interrupt priority setting in
the control register.

Utility Bus

The VME specification provides a set of lines collectively called the utility bus. Of
these lines, the E1437A only uses the SYSRESET* line.

Pulling the SYSRESET* line low (a hardware reset) has the same effect as setting
the reset bit in the Control Register (a software reset), with two exceptions. The
exceptions are:

@ The Control Register is also reset,

#® All logic arrays are reloaded,

Reloading the logic arrays enables the hardware reset to recover from power
dropouts which may invalidate the logic setup.

Local Bus

The VXI specification includes a 12-wire local bus between adjacent module siots.
Using the local bus, Hewlett-Packard has defined a standard byte-wide ECL protocol
that transfers data from left to right at up to 100 Mbyte/s. The E1437A can be
programuned to output its data using this high speed port instead of the VME data
output register. The Data Port Control register determines which output port is
used.
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Trigger Lines

The VXI specification provides 8 TTL and 2 ECL trigger lines which can be used for
module-specific signaling. When programmed in a multi-input configuration, the
E1437A uses the ECL trigger lines, designating ECLTRGO as the SYNC line and
ECLTRG1 as the ADC sampie clock (CLOCK). These lines can be extended fo other
mainframes using the SMB connectors on the front panel. The SMB connectors can
also be used for intermodule synchondzation within a mainframe, leaving the ECL
trigger lines free for other purposes.

The CLOCK line is the master ADC clock for a synchronous system of multiple
E1437A modules, Only one E1437A module in each mainframe is allowed to drive
this line.

The SYNC line is used to send timing signals among E1437A modules in a
multi-input system. Any module which drives this line must do so synchronously
with CLOCK so that transitions on SYNC do not occur near the rising edge of
CLOCK. This ensures that all modules with a synchronous state machine clocked on
CLOCK will interpret SYNC in a consistent manner for each cycle of the state
machine. SYNC is used for synchronizing, arming, and triggering signals between
E1437A modules. The interpretation of the SYNC line is dependent on the states of
the module described in the Measurement Loop section. The E1437A module is also
capable of controlling the SYNC line synchronously via the control register.
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Madufe Description

Block Diagram and Description

Descriptions of sections in the diagram below appear on the following pages.
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Clock Generation

The usual source for a clock signal is the 20 MHz or the 20.48 MHz crystal oscillator
inside the E1437A. However, the E1437A can also accept an external clock signal
through a front-panel BNC ("Ext Clock™). This signal can be TTL, ECL, or sine wave.

In a system using more than one E1437A, the ADCs can be synchronized by
programming them to use a common ECL line on the backplane. One of the modules
can be the clock master that drives this line. This master clock can be extended fo
other mainframes by connecting a “Clock” SMB connector to a “Clock” SMB
connector on an E1437A in the second mainframe.

HP F1437A Clock Generation

Zatrm,
i Ca.mverter—i/ FIFG
s 5MEB -
N Extenders % "\‘.: - Mt & a
Module
Syme
e Dap
p—0 | Clack
£ ] Soures
ADC Clock wh—a Q
Souree Y
o
J’*"W
200 MHz
or Internal Cleck
20.48 Mhz
2
Input Amplifier

The input amplifier provides an input termination which maintains good flatness to
8 MHz. The gain/attenuation of the input amplifier is programmable,

Under program control, the input signal can be ac coupled. This allows the system to
measure low level ac signals in the presence of a large dc offset. .

Anti-alias Filter

Since the normal ADC sample rate is 20 MHz, a complete representation of the input
signal can be achieved only for bandwidths up to 10 MHz. Frequency componernts
above 10 MHz can cause ambiguous results (aliasing).

The anti-alias filter attenuates these high frequency components to reduce aliasing.
The anti-alias filter in the £1437A is fiat to 8 MHz and rejects signals above 12 MHz
by at least 100 dB. Thus the 0-8 MHz frequency range of the sampled signal will be

alias free. The filter’s transition band from 8 MHz to 12 MHz will affect flatness and

allow some aliasing in the sampled signal frequency range of 8§ MHz-10 MHz.
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In cases where alias filtering is not necessary the E1437A can be programmed to
bypass the anti-alias filter. This allows the system to take advantage of the full 40
MHz sampler bandwidth. To avoid incorrect results, the alias filter bypass mode
should be used with caution; it is not recommended for normal operation.

Sampiing ADC

The heart of the E1437A is a precision Analog-to-Digital Converter (ADC). The ADC
generates 23 bit outputs at a sample rate up to 20.48 MHz. It has very low noise
density and very low distortion levels,

Zoom and Decimation Filtering

This section uses digital circuitry to allow programmable changes in the center
frequency and signal bandwidth of the E1437A {zoom). This is done at high speed
for real-time operation.

Bandwidth is controlied by a chain of digital low-pass filters (see the diagram
below}. Each of the filters reduces the bandwidth by a factor of two (decimation).
With the ADC sample rate (F's) set to the standard internal 20.48 MHz rate, the
bandwidth choices are 10 MHz, 5 MHz, 2.5 MHz,...0.289 Hz around the programmed
locai-oscillator (LO) frequency.

Real and imaginary components of the signal are each computed to 32-bit precision,
so the complex output of the decimation filtering block contains 64 bits. Whether or
not all of these bits are stored in memeory is programmable.

Zoom and Decimation Filtering
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Data Formatting and FIFO Memory

The E1437A can be programmed to save the real component of the signal or to save
the compiete complex signal. The data precision can be set to 16 bits or 32 bits.
Thus, each sample will occupy from two to eight bytes of memory in the FIFQ, The
data formatting block packs the selected data into 64-bit words which are stored in
the FIFO memory. Since the standard FIFO depth is 1-Mword (8 MByte), it is
possibie to hold up to 4-Msamples in memory at one time.

The memory may be configured either in block mode or in continuous mode. In
block mode, data collection initiated by a trigger will proceed until a specified block
length is captured. The measurement is then paused so that the data can be read
out. Before a new biock can be collected, the module must be re-armed and
triggered again. This mode is useful in capturing single transient events or whenever
the output data rate is too high to be read and processed in real time.

In continuous mode, data collection is iritiated by a trigger and will continue as long
as the FIFO does not overflow, Data may be read out of the memory while the
meastirement is in progress. If the reading of data is sufficiently fast, the FIFO will
never overflow and the measurernent will continue indefinitely. If the FIFC should
ever overflow then the measurement will stop and wait for data to be read out, the
measurement to be re-armed, and a new trigger. This mode of operation is useful for
real-time applications that employ a high speed signal processor to continuously
read and operate on each sample of data. Data can be read from the FIFO in bursts
to accommodate pauses for such things as disk access times or block mode
computations.

The effective trigger time may be offset from the actual trigger event by
programiming a trigger timing offset. See the Technical Speczﬁcatmns for the limits
of the pre-trigger and post-trigger offset.

Data Output

There are two ways to output data from the E1437A: by way of the VXI backplane or
by way of the local bus.

To use the VXI backplane, the £1437A can be programmed so that the oufput of the
FIFQ is sent to the Send Data register. Each 64-bit portion of the FIFQO memory is
sent to the 16-bit register as four separate words. The register can then be read by
any controller compatible with the VME standard. Maximum data flow is about 2
MB/s.

The local bus allows data transfers over a high speed 8-bit ECL bus to an adjacent
medule (to the right) in the VXI mainframe. Multiple adjacent £1437A modules can
send data to one signal processor mochule. The signal processor must be one which
supports the Hewlett-Packard ECL local bus protocol, such as the E1485A/B. In
addition to higher speed (up to 40 MB/s), the local bus has the advantage that data
can be output at the same time that control signals are being sent over the VXI
backplane.

In both of the data output modes, the samples must be read out sequentially, offset
by the trigger delay.




E1437A User's Guide
Madute Gescription

Trigger Detection

The trigger event used to start a measurement can be generated in five different
Ways:

8 Software trigger

¢ External

e ADC threshold

® Log-magnitude

e [mmediate

All triggering modes support slope selection. In ADC or log-magnitude mode the
trigger threshold can be specified with hysteresis to prevent noise-generated

triggers of the wrong slope. Log-magnitude triggering is based on the magnitude of
the complex signal after zooming and filtering.

For external mode, a trigger signal must be supplied at the “Ext Trigger” connector
on the front panel. Any signal with a sharp rising or faliing transition greater than
100 mV (i.e. TTL or ECL) can be used as an external trigger source,

Any E1437A module can trigger other E1437A modules using a shared sync line on
the VX1 backplane. This SYNC line can be extended to other mainframes by
connecting a “Sync” SMB connector to a “Syne” SMB connector ona E1437A in the
second mainframe. All modules in a synchronous system are triggered on the same
ADC sample.

The E1437A hardware samples the trigger source once every sample cloclk, so the
trigger condition must be present for at least one sampie clock in order to be
recognized.

Control Registers

The E1437A module is controlled by firmware using registers mapped into the 16-bit
VXI address space, There are 24 writable and 18 readable registers, each has 16 bits.
The control registers are not user accessible.
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Ta verify the E1437A

To verify the E1437A

You may perform a quick verification of the basic functions of the E1437A by
performing the built-in self-test function. The self-test verifies the following:

# Digital ﬁltering, zooming, and decimation at full scale voliage range
s Front-end noise specification

® [ront-end levels associated with the analog-to-digital converter

® Integrity of the installed memory including all memory options

# Autozero and input triggering
The test is available as:

# the hpeld37_self test function for Windows VXIplugdplay and HP-UX C
ianguage programiners

¢ ihe *TST? command for ASCII programmers

® a Soft Front Panel selection from the Control menu

See the online help, “E1437A VXIplug&play Programmer’s Reference” or
“ASCII Overview and Commands” for syntax and details.
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Caution

E1437A User's Guide
Aeplacing Assemblies

Replaceable Parts

For information on upgrading your moduie or replacing parts, contact

vour local Agilent Technologies sales and service office. See the

Technical Specifications or the Agilent Technologies web site

(http/fwww agilent.com/find/tmdir) for a list of office locations and addresses.

Ordering Information

To order Agilent Technologies, Inc. parts in the U.S., call Agilent
Technologies, Inc. Parts Direct Ordering at (800) 798-5487. Outside the
U.5., please contact your local Agfilent Technologies, Inc. parts center.

The module is static sensitive. Use the appropriate precautions when removing,
handiing, and installing to avoid unnecessary damage.
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E1437A User's Guide
Replacing Assemblies

The following table provides the name and location for the manufacturers’
code numbers (Mfr Code) listed in the replaceable parts tables.

iifr Mo, iifr Name Location

28480 Agilent Technologies, Inc. Palo Alto, CA U.S.A.
30817 Instrumant Specialties Lo inc. Placentia, CA U.S.4,
13940 Smart Medutar Technologies Fremont, CA U.S.A,
02788 M/A-Com inc. Burlington, MA U.S.A.
64637 Phetps Dodge Corp. New York, NY U.5.A,
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Assemblies

@

MPO24
SMEB Terminator
{accessory}
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Ref Part €O {Oty Description Mir AHr Part

Des Mumber Coie Bumbey
Al 1818-6722 11 {2 ICM DRAM, 4MB 13940 iSM53561000-6
A2 1818-6828 8 |2 1iCM DRAM, 8MB Opt. UFC  11394C  |SM536023101P4S6
A3 1818-6728 {7 |2 1ICM DRAM, 16MB Opt. ANG 13840  {SM536044002P356
Ad 1818-6649 {1 2 ICMDRAM, 32MB Opt. ANE {13840  |SMB360840020355
A1D E1437.69510 |3 {1 |PC ASSEM. EXCHANGE BRD. {28480 |E1437-66510
MPOO1 |E1437-00203 (7 i1 [SHTF CVR-BTTM 28480 |E1437-00203
MPOO2 |E1437-00202 |6 |1 |SHIF CVR-TOP 28480 1E1437-00202
MPOG3 |0515-1135 |7 |8 |SCR-MCH M3.0 25M 28480 105151135
MP0O0O4 |E1485-40602 |2 |2 |GSKT RFI.FRONT PANEL 28480  ;E1485-40602
MPOO5 |E1485-406G1 {1 |2 |GSKT-RF, BOTTGM COVER (28480  1E1485-40601
MPODS ;8160-0686 (8 |Z |STMP FINGERS-RFI 30817 1786-185
MP0O7 |E1450-01202 (5 |4 |STMP SHLD-RF GRND 28480 |E1450-012602
MPOO8 1E1437-00204 |8 |1 |PANEL-FRONT, “E1437A" 28480 :E1437-00204
MP009 {7121.7064 |6 |1 |LABEL-HP, LOGO 28480  {E1400-84308
MPO10 (7121.7883 |5 |1 [LABEL-VX}, LOGC 28480  1E1400-834307
MPO11 1E1400-45102 (6 |1 |MOLD, HANDLE RIGHT 28480  |E1400-45102
MP012 |£1400-45101 {5 |1 |MOLD, HANDLE LEFT 28480  E1400-45101
MPO13 |E1400-00610 {7 12 |SCR-ASM SHLDR 28486  {E1400-00610
MPO14 |E1400-45011 {5 |1 I1MOLD LBUT-ECL 28480 IE1400-45011
MPG15 |E1400-45008 |1 {1 (MOLD BOTTOM-LOGD 28480  |E1400-45008
MPO16 (05156664 |5 |2 :SCR-MCHMS3.0 12M 28480 |0H15-0664
MP017 |0515-2733 |3 |2 [SCR-MCHM2.517 28480 0515-2733
MP018 (E1400-40104 |8 [2 |CAST 28480  1E1400-40104
MPO19 2190-0068 |5 |3 |WSHR-LK 50NTT 28480 [2190-0068
MPO20 29500154 |2 |3 |NUT-HXP.50.28 .0 28480 |2950-0154
MP021 12196-0124 |4 |4 |WSHR-LK #10NTT (2788 |5006222
MP022 12950-0078 |9 |4 (NUT-HXP1G-32.0 04637 |500220
MPO23 |0515-1948 18 |4 |SCR-MCH M3.0 6MM 23480 |0515-1845
MPO24 |1258-0876 18 28480 12500678

TERMN-COAX CONN; 50 Q




E1437A User's Guide
Replacing Assemblies

To remove the top and bottom covers

1 Remove the four short and eight long screws using a T-10 torx driver and remove the covers.
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Replacing Assemblias

To remove the Al, A2 A3 or the A4 assembly

1 Remove top cover, see “To remove the top and bottom covers.” Gently push the silver tabs
outward and tilt the assembly forward releasing it from the connector.




E1437A User's Guide
Replacing Assemblies

To remove the front panel

1 Remove covers, see “To remove the top and bottom covers”, Using a T-8 torx driver, remove
the two screws that attach the handles to the assembly. NOTE: be sure to label the two handles,
which are different from each other. This will aid you in reassembling the module.
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Replacing Assemblies

3 Remove the 3 nuts and washers from the BNC connectors as shown, using a 9/16" nut driver,
Slide the front panel off the main assembly.

4 Note: steps 4, 5, and 6 are only niecessary if you need o veplace the front panel or any of
it’s components. Using an X-acto knife, gently pry the labels from the two keys.
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Replacing Assemnbliss

5 Using your hand, remove the two captive screws.

5 Using a T-10 torx driver, remove the two screws that attach the two logoe bases and the
two L-blocks o the front panel. Note: there is a left and a right logo base. Also notice the
orentation of the two L-blocks. This will be important when you reassemble the fromt panel.

i-block

Right lage base m
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Replacing Assemblies

To remove the A10 main assembly

1 Remove covers, see “To remove the top and bottom covers”. Remove the SIMMS, see “To
remove the A1, A2, A3, or the A4 assembly”. Remove the front panel, see steps 1, 2 and 3 of the
“To remove the front panel” section.

8-11






Backdating

9-1



HP E1437A User's Guide
Backdating

Backdating

This chapter documents modules that differ from those currently being
produced. With the information provided in this chapter, this guide can be
modified so that it applies to any earlier version or configuration of the
module,
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Glossary

ADC
Analog to Digital Converter

ASCII

American Standard Code for Information Interchange, a standard format for
data or commands,

backplane
A set of lines that connects all the modules in a VXI system.

baseband

A band in the frequency spectrum that begins at zero. In contrast a zoomed
band is centered on a specific center frequency.

biock mode

A mode in which the HP E1437A stops taking data as soon as a block of
data has been collected.

block size
The number of sample points in a block of data.

continuous moede

A mode in which the HP 1437A collects data continuously. It does not stop
taking data unless the FIFOFIFQ overflows,

decimation filter

A digital filter that simultaneously decreases the bandwidth of the signal
and decreases the sample rate. The digital filter provides alias protection
and Increases frequency resolution. For more information, see Spectrum and
Network Measurements available through your Hewlett-Packard Sales Office.

DSp
Digitai Signal Processing

FIFQ
A Tirst In, First Out buffer and controller used to transmit data.

Fs
Sample Frequency or sample rate



HP.VEE
A Hewlett-Packard program for graphical programming

Local Bus

A high-speed port that Hewlett-Packard has defined as a standard byte-wide
ECL protocol which can transfer measurement data from left to right at up
to 2.62 Msamples per second on the VXI backplane.

logical address

The VXI logical address identifies where each module is located in the
memory map of the VXI system.

VXI

VME Extensions for Instrumentation, a standard specification for instrument
systems

VXiplug&play

A set of standards which provides VX1 users with a level of standardization
across different vendors beyond what the VXI standard specifications spell
out.

ZOo0om

Selects a frequency span around a specified center frequency. Also known
as band seiectable operation, this allows you to focus on a specific
frequency band.



Need Assistance?

If you need assistance, contact your nearest Agilent Technologies
Service Office listed in the Agilent Catalog, or visit our web site:

http:// www.agilent.com/find/tmdir for a current sale office listing. If you
are contacting Agilent Technologies about a problem with your E1437A 20
MSample/second ADC, please provide the following information:

» Model number: £1437A

e Software version:

& Serial number:

s Options:

¢ Date the problem was first encountered:

¢ Circumstances in which the problem was encountered:

» Can you reproduce the problem?

+ What effect does this problem have on you?






About this edition

January 1997: First Edition
June 1997: Second Edition.

April 2000: Third Edition - Rebranding, Hewlett-Packard to Agilent
Technologies, Inc.
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ac coupling, selecting 4-37
ADC clock

SEE clock, source
ADC, circuit description 6-6
addressing, instrurment 4-35
alias fiiter

SEE anit-alias fiiter
analog filter

SEE alias filter
analog sefup functions 4-4
anti-aiias filter

analog 4-37

circuit description 6-6

SEE ALSO decimation filter

default 3-7

described 3-7
appending data on local bus 4-44
Arm state 3-5
arming measurerments 4-47
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backdating 10-2

backplane connections 6-3
bandwidth control, circuit description
6-7
bandwidth, flter selection 4-28
baseband measurements 3-7
SEE ALSQO zoom
BASIC programming 5-3
block diagram 6-5
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explained 3-5
selecting 4-21
block size, determining 4-20
buffer amplifier, selecting 4-37

C
C programming overview 3-2
center frequency

SEE frequency, center
circuit descriptions 6-5
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distribution 3-8

extenders 6-2

external 4-13

external input 6-2
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sharing 3-8, 4-13, 6-6

source 4-13
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closing an instrument session 4-17
complex data output, specifying 4-20
configuring VXI systern 2-5
conformity, declaration of (rear of
manual) 4-23
connectors, front panel 6-2
control registers, circuit description 6-9
corrections, dc offset 4-36
coupling, input 4-37

D

data format functions 4-4
data formatting 4-20
circuit description 6-8
data on local bus 444
data output, circuit description 6-8
data port, selecting 4-20
data transfer bus 6-3
data type, specifying 4-20
de coupling, selecting 4-37
de measurements, selecting complex
4-33
de offset correction 4-36
debugging functions 4-5



decimation filter
SEE ALSO anti-alias filter
bandwidth, setting 4-28
changes 3-12
cireuit description 6-7
described 3-7
selecting 4-28
diagnostics functions 4-5
digital filter
SEE decimation filter
digital processing functions 4-5
disassembly 8-6
drivers
installing HP-UX 2-5
installing Windows 2-4
DSP clock
SEE clock, source
DSP functions 2-10
DTB arbitration bus 6-3

E

ending an instrument session 4-17
erTors

in status register 4-56

messages listed 4-73

reading 4-25

reading firmware 4-26
example programs

HP-VEE 2-15

using 2-11

Visual Basic 2-14
extenders

clock and SYNC 6-2
external clock

SEE clock, source
external trigger

SEE trigger, type

F
FIFO

SEE memory
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SEE anti-alias filter

SEE decimation filters
firrnware revision, determining 4-54
floating input, selecting 4-37
formatting data

SEE data formatting
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center, changing 3-7, 3-12, 4-33

synchronizing changes 4-33
frequency response, determining 4-27
froni panel description 6-2
functions, by functional group 4-3
functions, listed alphabetically 4-8

G
generating data on local bus 4-44

generating interrupts 4-42
ground 6-3

H
help

HP-UX 2-5
Windows 2-10
HP-UX
example programs 2-12
instaliing libraries 2-5
online help 2-5
programming environment 3-3
programming overview 3-2
HP-VEE
example program 2-15
reading data in 4-50
HPE 1485 environment 1-v
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IDLE state

described 3-5

forcing 4-17, 4-47
initialization functions 4-5
initializing the /O driver 4-35
initiating an instrument session 4-35
initiating measurements 4-47, 4-49
input

circuit description 6-6

coupling 4-37

range 4-37

setup 4-37
inserting data on local bus 4-44
installing

hardware 1.3

raoduie 1-3

software 2-4
installing libraries

HP-UX 2-5

Windows 2-4

interrupi
functions 4-5
generation 4-42



mask, setting 4-42
priority, setiing 4-42
using 4-12

L

local bus
backplane connections 6-3
described 6-3
generating data 4-44
mode, setting 4-44
resetting 4-45
selecting 4-20
transfers 3-13, 6-8
logical address
default 1-3
selecting 1-3

M

measurement functions 4-6
measurement loop 3-5
measurement states, described 3-5
TREMOTY

data block size 4-20

circuit description 6-8

size, determining 4-18
mode, output 4-20
multiple modules, managing 3-6, 3-8,

3-10 - 3-12, 4-13, 4-31, 4-33, 4-47, 4-61,

4-84, 6-4
O

offset correction, de 4-36
online help

HP-UX 2-5

Windows 2-10
output formatting 4-20
output mode 4-20
overload status, reporting 4-20
overview, programming 3-2

P

parameters
numeric equivalents 4-2, 4-71
programming reference 4-2
parts, ordering 8-2

phase
and frequency 4-33
al trigger 4-69
capturing trigger 4-60
continuous 4-33
preserving 4-34
phone assistance (rear of manual) 14
pipelining data on local bus 4-44
port selection, data 4-20
power supplies 6-3
power-up state, forcing 4-53
priority interrupt bus 6-3
progranuning overview 3-2

quick reference
Visual Basic 4-68
VXIplug&play 4-65

R

range, input 4-37

raw data, scaling 4-19

read data functions 4-6

reading data 4-50, 4-52

real data output, specifying 4-20
register programming 3-2, 3-4
resetting the local bus 4-45
resetting the module 4-35, 4-53
resolution selection, data 4-20
revision, determining firmware 4-54

S
sample output rate, selecting 4-28
scale factor 4-19
scaled data, reading 4-50
scaling raw data 4-19
SCPI programming

SEE ASCI commands
self test, performing 4-55, 7-2
service assistance (rear of manual) 14
setting the range automatically 4-40
sharing clock and SYNC 3-8
shipping module 1-6
signal

input connector 6-2
span

SEE zoom measurements
states, measurement 3-5
status information 4-20
status register and interrupts 4-42
status register, bits defined 4-56
storing 1-6



SYNC

and measurement state 3-5

extenders 6-2

sharing 3-8, 6-9

signal, agserting and releasing 4-47
gynchronization functions 4-7
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SEE multiple modules, managing
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syntax

Visual Basic 4-68

VXiplug&play 4-65
system requirements 2-3, 3-2 - 3-3

T

telephone assistance (rear of manual) 14
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terminators, on connectors 6-2, 8-4
timing functions
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transmission mode, local bus 4-44
fransporting 1-6
trigger
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delay, setting 4-81

detection, circuit description 6-9

external connector 6-2

generation, selecting 4-61

jevel, setting 4-61

phase, actual 4-59

slope, selecting 4-61

state 3-5, 4-61

type, selecting 4-61
trigger functions 4-6

U
UNIX
SEE HP-UX
unscaled data, reading 4-52
utility bus 6-3

A\
verifying operation 2-7, 4-556, 7-2
Visual Basic
example program 2-14
syntax 4-68
VME port, selecting 4-20
VXI backplane connection 6-3

VXI bus transfers 3-13, 6-8
VX1 interface, configuring 2-5

W

Windows
example programs 2-7
installing libraries 2-4
online help 2-10
programming overview 3-2

Z

zoom measurenents
circuit description 6-7
selecting 4-33
using 3-7



