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Important Information

Warranty

Copyright

Trademarks

The PCI-DIO-32HS, PXI-6533, AT-DIO-32HS, and DAQCard-6533 devices are warranted against defects in materials
and workmanship for a period of one year from the date of shipment, as evidenced by receipts or other documentation.
National Instruments will, at its option, repair or replace equipment that proves to be defective during the warranty
period. This warranty includes parts and labor.

The media on which you receive National Instruments software are warranted not to fail to execute programming
instructions, due to defects in materials and workmanship, for a period of 90 days from date of shipment, as evidenced
by receipts or other documentation. National Instruments will, at its option, repair or replace software media that do
not execute programming instructions if National Instruments receives notice of such defects during the warranty
period. National Instruments does not warrant that the operation of the software shall be uninterrupted or error free.

A Return Material Authorization (RMA) number must be obtained from the factory and clearly marked on the outside
of the package before any equipment will be accepted for warranty work. National Instruments will pay the shipping
costs of returning to the owner parts which are covered by warranty.

National Instruments believes that the information in this manual is accurate. The document has been carefully
reviewed for technical accuracy. In the event that technical or typographical errors exist, National Instruments reserves
the right to make changes to subsequent editions of this document without prior notice to holders of this edition. The
reader should consult National Instruments if errors are suspected. In no event shall National Instruments be liable for
any damages arising out of or related to this document or the information contained in it.

EXCEPT AS SPECIFIEDHEREIN, NATIONAL INSTRUMENTSMAKES NO WARRANTIES, EXPRESSOR IMPLIED, AND

SPECIFICALLY DISCLAIMS ANY WARRANTY OF MERCHANTABILITY OR FITNESSFORA PARTICULAR PURPOSE

CUSTOMER S RIGHT TO RECOVERDAMAGES CAUSED BY FAULT OR NEGLIGENCEON THE PART OF NATIONAL
INSTRUMENTSSHALL BE LIMITED TO THE AMOUNT THERETOFOREPAID BY THE CUSTOMER NATIONAL INSTRUMENTS

WILL NOT BE LIABLE FOR DAMAGES RESULTING FROM LOSS OF DATA, PROFITS USE OF PRODUCTS OR INCIDENTAL OR
CONSEQUENTIALDAMAGES, EVEN IF ADVISED OF THE POSSIBILITY THEREOF This limitation of the liability of National
Instruments will apply regardless of the form of action, whether in contract or tort, including negligence. Any action
against National Instruments must be brought within one year after the cause of action accrues. National Instruments
shall not be liable for any delay in performance due to causes beyond its reasonable control. The warranty provided
herein does not cover damages, defects, malfunctions, or service failures caused by owner’s failure to follow the
National Instruments installation, operation, or maintenance instructions; owner’'s modification of the product;
owner’s abuse, misuse, or negligent acts; and power failure or surges, fire, flood, accident, actions of third parties, or
other events outside reasonable control.

Under the copyright laws, this publication may not be reproduced or transmitted in any form, electronic or mechanical,
including photocopying, recordmg storing in an information retrieval system, or translatlng in whole or in part,
without the prior written consent of National Instruments Corporation.

LabVIEW®, NI-DAQ®, RTSP, ComponentWorks™, CVI™, DAQCard™, MITE™, SCXI™, and VirtualBench™
are trademarks of National Instruments Corporation.

Product and company names listed are trademarks or trade names of their respective companies.

WARNING REGARDING MEDICAL AND CLINICAL USE OF NATIONAL INSTRUMENTS PRODUCTS

National Instruments products are not designed with components and testing intended to ensure a level of reliability
suitable for use in treatment and diagnosis of humans. Applications of National Instruments products involving
medical or clinical treatment can create a potential for accidental injury caused by product failure, or by errors on the
part of the user or application designer. Any use or application of National Instruments products for or involving
medical or clinical treatment must be performed by properly trained and qualified medical personnel, and all traditional
medical safeguards, equipment, and procedures that are appropriate in the particular situation to prevent serious injury
or death should always continue to be used when National Instruments products are being used. National Instruments
products are NOT intended to be a substitute for any form of established process, procedure, or equipment used to
monitor or safeguard human health and safety in medical or clinical treatment.
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About
This
Manual

This manual desaibes the electrical and mechanica aspects of the
DIO 6533 (formerly calledDIO-32HS family of devices, ad contains
information concerning theai operaton and progranming. Unless
otherwig noted, text applies tall devices in the DD 6533family. The
devices name®10-32HSand6533 are tle same in funtondity; their
primary differenceis the kusinterface.

The DIO 6533 family includs the followingdevices:
« PCI-DIO-32HS

+ PXI-6533

« AT-DIO-32HS

« DAQCard-6533

Organization of This Manual

The DIO 6533 User Manual is organized aBoll ows:

e Chapte 1, Introduction describeshe DIO 6533 (DIO-32HS)
devices, lists whagou need b get startd, describes ptional
equipment, and explais how to pack your device.

e Chapte 2, Ingallation and Configuration, explains low to install
and canfigure your DIO 6533 device.

e Chapte 3, Hardware Overviewprovides anovewiew of the
hardware functiosof your DIO 6533 device.

» Chapte 4, Signal Connectionslescribes bw to make irput and
output signal connectimsto your DIO 6533 device vigdhe device
I/O conrector and RTSlconnector.

e Chapte 5, Signal Timing, provides detaild timing specifications
for DIO 6533 pattern generadh andfor the varias full, two-way
handshaking modes.

« Appendk A, Speciications lists the specificabns fa the DIO
6533 devices.

© National Instruments Corporation Xi DI0 6533 User Manual
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About This Manual

* Appendk B, Optional Adapter Dscription, describes the optional
68-to-50-pin DIO 6533 device adapter.

e Appendk C, Customer Communicatip contains forms you can
use to regesthelp from National Instumentsor to comment on our
products.

¢ TheGlossarycontainsan alfabetical list aml descrptionsof terms
usedin this manual, inkuding acronymsabbreviations,
definitions,metric prefixesmnemonicsandsymbols.

e TheIndexalphabeticdy lists topicscoveral in this manual,
including thepage vhere youcanfind the topic.

Conventions Used in This Manual

Thefollowing convettions areused in th$ manual:

<> Angle brackets caaining numbers sepaed by an ellipsis repsent a
range of valueassociatedavith a bt or signal name (@r exanple,
DIOB<3..0>).

. The ¢ symbol indicate that the text followig it applies oty to a
specific DIO 6533 device.

bold italic Bold italic textdendes a note, caution, or warning.

6533 device 6533 device refers to the PCI-DIO-32HS, PXI-85, AT-DIO-32HS,
and DAQCard-65338levices, utess otherwise nted.

italic Italic text denotes emphiasa cross reference, onantroducionto a

key concept.

SCXI SCXIl stands forSignal Conditioing eXtensios for Instrumentéion
and s aNationd Instrumens product line designed to perform
front-end signatonditioning forNational Instrumergtplug-in DAQ
boauds.

The Glossalrylists abbreviatiog, acronyms, defiitions, méric prefixes,
mnemonicssymbols, ad terms.

National Instruments Documentation

The DIO 6533 User Manual is one pieceof the docunentation sé for
your DAQ system.You could have any ofseveral ypes of documents,
depending on thbardware ad softwarein your system. Usehe
documentation you have as 6llows:

DIO 6533 User Manual Xif © National Instruments Corporation

Download from Www.Somanuals.com. All Manuals Search And Download.



About This Manual

* Getting Started with SCXHf you are using SCXI, this is the first
manual you should read. It gives an overview of the SCXI system
and contains the most commonly needed information for the
modules, chassis, and software.

e Your SCXI hardware user manuals—If you are using SCXI, read
these manuals next for detailed information about signal
connections and module configuration. They also explain in greater
detail how the module works and contain application hints.

e Your DAQ hardware documentation—This documentation has
detailed information about the DAQ hardware that plugs into or is
connected to your computer. Use this documentation for hardware
installation and configuration instructions, specification
information about your DAQ hardware, and application hints.

» Software documentation—You may have both application software
and NI-DAQ software documentation. National Instruments
application software includes LabVIEW, LabWindd%G V]I,
ComponentWorks, and VirtualBench. After you set up your
hardware system, use either your application software
documentation or the NI-DAQ documentation to help you write
your application. If you have a large, complicated system, it is
worthwhile to look through the software documentation before you
configure your hardware.

» Accessory installation guides or manuals—If you are using
accessory products, read the terminal block and cable assembly
installation guides. They explain how to physically connect the
relevant pieces of the system. Consult these guides when you are
making your connections.

e SCXI Chassis Manuatlf you are using SCXI, read this manual for
maintenance information on the chassis and installation
instructions.

Related Documentation

The following documents contain information that you may find helpful
as you read this manual:

e Your computer’s technical reference manual
* National Instrument®XI Specificationrev. 1.0
 PICMG CompactPCIl 2.0 R2.1

© National Instruments Corporation Xii DI0 6533 User Manual
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Customer Communication

National Instruments wads to receie your commenton our products
and manuals. Ware nterested irthe aplications youdevelop withour
products, and wevant to help if yothave problems with thenT.o make
it easy foryou to contact usthis manubdcontans comment and
configuration forms foryou to complete.These forms arin

Appendk C, Customer Communicatip at the end of thé manual.

DIO 6533 User Manual Xiv © National Instruments Corporation
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Chapter

Introduction

This chaper describes the DIO 6533 DIO-32HS) devices lists what
youneed to get starte describes optionabeipment, and explains how
to unpackyour device.

About the DIO 6533 Devices

Thank you for buying a Natbnal Instruments DIO 6533 device. The
6533 devices are 32-bit, pandel digital I/O interfaces for
PC-canpatible computers, or PX or CompactPClchassis. e 6533
devices offer digital data acquisitiondigital waveformgeneratbn, and
high-speedflexible hardshaking.

The PCI-DIO-32HS ard PXI-6533 are completsf switchless,
jumperless DAQ devices fd&t*Cl busesand PXI or CompactPCI
chassis, respéwely. Both contain the N@nd Instruments MITE PCI
interface. The MITEoffers bus-master operatioR{l burst transfers,
and high-speedDMA controllers for continuous, scatteigather DMA
without requiring DMA resources from yoaomputer.See the Using
PXI with CompactPChection in this chapter for more informationon
your PXI-6533 device.

The AT-DIO-32HS is a completely switchlegsmpetess DAQ device
for AT (16-bit ISA)buses The AT-DIO-32HS implemensthe Plg and
Play ISA Specificatin so hat yaur operating system catonfigure all
DMA chamels,interrupts,and basé/O addresses. You can easily
changedevice confgurations wihout remwaing the device from gur
computer. The AT-DIO-32HS offers dial DMA with channéswitching
for uninterruptedhigh-speed data transfer.

The DAQCard-6533 isgeneral-purpose digital I/CGrard forcomputers
equipped with lypell PCMCIA slots. Thesmall sizeand weidnt of the
DAQCard-6533, caipledwith low powerconsumption, mie this card

ideal for ug in portablecomputersmaking remote digital data

acqusition practcal. The card requires venttle operatilg power and

has a standby mode that uses even less power, thus extending the life of
your computer batteries.

© National Instruments Corporation 1-1 DIO0 6533 User Manual
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Chapter 1

Introduction

Each 6533 deviecontains tle National Instruments DAQ-ID chip,
providing two independentt@nnels ofdigital input andoutput,pattern
generatn, and handsking. Each dannel dfers he following
functions:

e Selectablaedata pah width (8, 16, or 32 bits)
e 16-sanple-deep FIFbuffer

e 16-bit ard 32-bit counters for timebasand intervalgeneration,
with a maximum timing resdution of 50 ns

* A handshakig contrdler implementing st flexible timing
protocols

e Stat and stoprigger detection ashdigital pattern detection

e 24 mA outputs

e Hysteresis and diodeased line termination on all inputs
With 6533 devicesyou can 8e your computer or chassis as digital

I/0O teser, logic andyzer, orsystem controller for labatory testing,
production testing, and irdustrial proces monitorng and control.

For detailed6533 device specifications, see pggndix A,
Specifications

Using PXI with CompactPClI

DIO 6533 User Manual

Using PXI-compatibleproducts with standard @npactPQ products is
animportant feature provided by tH&XI Specificatio, rev. 1.0. If you
usea PXlcompetible plug-in deviceina seandard CompactPCI chassis,
you will be unableao use PXI-specific functions, but y@an still use
the basic plug-in device functions. For exanple, the RTSI bs onyour
PXI1-6533 devieis awilable in a PXI chasgs, but not in a CongetPCl
chassis.

The CompactPCI specification permits vendto develop sub-buses
that coexid with the basic PCI iterface on th&€ompactPClI bus.
Compatible operation isot guaranteed betweeompactPCl devices
with different sub-buses nor betweerCompactPCl devices with
sub-buses and PXThe stadard inplementation for CompactFCI does
not includethese shb-buses.Y our PXI-6533device will workin any
standardCompatPCl chassis adiing to thePICMG

CompactPC 2.0 R2.1document.

1-2 © National Instruments Corporation
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Chapter 1 Introduction

PXI specific features are implemented on the J2 connector of the
CompactPCI bus. Table 1-1 lists the J2 pins used by your PXI-6533
device. Your PXI device is compatible with any CompactPCI chassis
with a sub-bus that does not drive these lines. Even if the sub-bus is
capable of driving these lines, the PXI device is still compatible as long
as those pins on the sub-bus are disabled by default and not ever
enabled. Damage may result if these lines are driven by the sub-bus.

Table 1-1. Pins Used by the PXI-6533 Device

PXI1-6533 PXI Pin Name PXI J2 Pin Number
Signal
RTSI PXI Trigger (0..6) B16, A16, A17, A18, B18,
Trigger C18, E18
(0..6)
Reserved PXI Star D17
RTSI Clock | PXI Trigger (7) E16
Reserved LBR (7, 8,10,11, | A3,C3,E3,A2,B2
12)

What You Need to Get Started

To set up and use your DIO 6533 device, you will need the following:

[1 One of the following devices:
PCI-DIO-32HS

PXI1-6533

AT-DIO-32HS
DAQCard-6533

0 DIO 6533 User Manual
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[l One of the following software packages and documentation:
NI-DAQ for PC compatibles
LabVIEW for Windows
LabWindows/CVI
ComponentWorks
VirtualBench

[l Appropriate cable:
PSHR68-68M (DAQCard-6533 only)
Shielded or ribbon cable (for all devices)

[0 Your computer, PXI, or CompactPClI chassis and controller

Software Programming Choices

There are several options to choose from when programming your
National Instruments DAQ hardware. You can use LabVIEW,
LabWindows/CVI, ComponentWorks, VirtualBench, or NI-DAQ.

National Instruments Application Software

DIO 6533 User Manual

LabVIEW features interactive graphics, a state-of-the art user interface,
and a powerful graphical programming language. The LabVIEW Data
Acquisition VI Library, a series of Vls for using LabVIEW with

National Instruments DAQ hardware, is included with LabVIEW. The
LabVIEW Data Acquisition VI Library is functionally equivalent to the
NI-DAQ software.

LabWindows/CVI features interactive graphics and a state-of-the-art
user interface, and uses the ANSI standard C programming language.
The LabWindows/CVI Data Acquisition Library, a series of functions
for using National Instruments DAQ hardware, is included with
LabWindows/CVI. The LabWindows/CVI Data Acquisition Library is
functionally equivalent to the NI-DAQ software.

ComponentWorks contains tools for data acquisition and instrument
control built on NI-DAQ driver software. ComponentWorks provides a
higher-level programming interface for building virtual instruments
through standard OLE controls and DLLs. With ComponentWorks, you
can use all of the configuration tools, resource management utilities,
and interactive control utilities included with NI-DAQ.

1-4 © National Instruments Corporation
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Chapter 1 Introduction

VirtualBench features virtud instruments that combine DAQroducts,
software, and your computer to ctea sénd-alone instrument with the
added benefiof the processing,idplay, and storageapalilities of
your computer. VirtuaBench instruments load and save wavefortata
to disk in the samdormsthat can be usedin popular prealsheet
programs ard word processors.

Using LabVIEW, LabWindows/CV1, ComponentWorks, or
VirtuaBench software wilgreatly redue the developmentime for
your dataacquisition ad control gpplication.

NI-DAQ Driver Software

The NI-DAQ driver softwareisincluded @ no charg with all National
Instruments BQ hardware. NI-DA is not packagedith SCXI or
accessory prodats, except for the SCXI-1200 NI-DAQ has an
extersive library of functions that yowancall from yaur application
programming environment Theseunctions induderoutines for analog
input (A/D corversion), buffered datacquisition high-speed A/D
conversbn), analg output (D/A conversian), waveform generation
(timed D/A conversion), digal /0, counteftimer operationsSCXI,
RTSI, calibrationmessaing, and acairing data b extended meiwry.

NI-DAQ has bah high-level DAQ I/O fundions for maximum ease of
use andlow-level DAQ 1I/0 functions for maximum flexibity and
performance. Examplesfor high-level functions are steamng data to
disk or aquiring a certain mmber ofdata wmints. Anexanple of a
low-level function iswriting directly to registers on the DAQ @vice.
NI-DAQ does not scrifice performane of Nationd Instrumens DAQ
devices becawst lets multiple devices operatat their peak
performance, evensimultaneously.

NI-DAQ alsointerndly addresses mangf the compéx issues bisveen
the computer and the DAQahdware suchas progeamming interrupts
and DMA cortrollers. NI-DAQ maintains a consistent softare
interface s that youcanchange platformwith minimal modfications
to your code. Wiethe you areusing conventicmal programming
languages or NI-D® software, yourapplicationuses te NI-DAQ
driver software, as illustrated Figure 1-1.

© National Instruments Corporation 1-5 DI0 6533 User Manual
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Chapter 1 Introduction

Conventional ComponentWorks,
Programming LabVIEW,
Environment LabWindows/CVI,

or VirtualBench

NI-DAQ
Driver Software

Personal
DAQ or < » Computer or
SCXI Hardware Workstation

Figure 1-1. The Relationship Between the Programming Environment, NI-DAQ,
and Your Hardware

You can use your 6533 device, together with other AT (16-bit ISA),
PCI, PC, EISA, DAQCard, and DAQPad Series DAQ hardware, with
NI-DAQ software for PC compatibles. The PCI-DIO-32HS or
AT-DIO-32HS requires version 5.0 or later. The PXI-6533 or
DAQCard-6533 requires version 5.1 or later.

Register-Level Programming

The final option for programming any National Instruments DAQ
hardware is to write register-level software. Writing register-level
programming software can be very time-consuming and inefficient and
is not recommended for most users.

Even if you are an experienced register-level programmer, consider
using NI-DAQ or National Instruments application software to program
your National Instruments DAQ hardware. Using National Instruments
application software is as easy and as flexible as register-level
programming and can save weeks of development time.
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Chapter 1 Introduction

Optional Equipment

National Instument offers avariety of products to use with your
6533 device, including cable, comector blocks, andther accessories,
as bllows:

 Cables and cablassemblies, shidéd and ritbon

e Connectorblocks, shieded aml unshielded 50 and 68-pin screw
terminals

* Real Time Sysem Integraton (RTSI) bus calds

* SCXlmodules ad accesories forisolating digital signals,
controlling relays, and creating isolatedadog outputs

e Low chainel-cownt signd conditioning modules, devicesand
acceseries, ncluding relagys and gtical isolation

Some cables ahacceseries regire useof the 68 to D-pin DIO 6533
deviceadaptor, detaileth Appendk B, Optional AdapterDescriptim.

Formore specific information about these products, refgour
National Instument catal@ue or wé site, or cal the office nearest
you.
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Chapter 1 Introduction

Unpacking

DIO 6533 User Manual

Your 6533 device is shipped in an antistatic package to prevent
electrostatic damage to the device. Electrostatic discharge can damage
several components on the device. To avoid such damage in handling
the device, take the following precautions:

Ground yourself via a grounding strap or by holding a grounded
object.

Touch the antistatic package to a metal part of your computer
chassis before removing the device from the package.

Remove the device from the package and inspect the device for
loose components or any sign of damage. Notify National
Instruments if the device appears damaged in any ayot

install a damaged device into your computer.

Nevertouch the exposed pins of connectors.
Store your 6533 device in the antistatic envelope when not in use.
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Chapter

Installation and
Configuration

This chapter explains how to install and configure your DIO 6533
device.

Software Installation

Install your software before you install your 6533 device. Refer to the
appropriate release notes indicated below for specific instructions on
the software installation sequence.

If you are using NI-DAQ, refer to your NI-DAQ release notes. Find
the installation section for your operating system and follow the
instructions given there.

If you are using LabVIEW, LabWindows/CVI, or other National
Instruments application software packages, refer to the appropriate
release notes. After you have installed your application software, refer
to your NI-DAQ release notes and follow the instructions given there
for your operating system and application software package.

Hardware Installation

Following are general installation instructions for each device. Consult
your computer or chassis user manual or technical reference manual for
specific instructions about installing new devices in your computer or
chassis.

Installing the PCI-DI0-32HS

You can install a PCI-DIO-32HS in any available 5V PCI expansion
slot in your computer.

1. Turn off and unplug your computer.
2. Remove the top cover or access port to the expansion slots.

3. Remove the expansion slot cover on the back panel of the
computer.
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Chapter 2 Installation and Configuration

4. Touch themetd part insde your computer to discharge ay static
electricity that might be on your clothesor body.

5. Insert the PCIDIO-32HSinto a5V PCI slot. Itmay ke a tight fit, but
do not forcethe device ird place.

6. Screwthemounting bracket of the I-DIO-32HSto thebackpanel
rail of the computer.

7. Visually verify the ingallation.
Replace thedp cover ofyour computer.
9. Plugin and turnon your canputer.

Installing the PXI-6533

You can nstall a PXI-&33 in any availble 5V peripheral slot in yor
PXI or CompatPClI chassis.

Note: The PXI-6533 has connecticsto seveaal reservel lines on the
CompactRCI J2 connector. Before installing a RI-6533 in a CompactPCl
system that uses J2 connector linfes purposes othethan PXI, seeUsing
PXI with CompactPClin Chapter 1, Introduction of this manud.

Turn off and wplug your PXI or CompactPCI chassis.

Choose anunused PXI or CompactPCB V peripheral slot. Br
maximum performance, install the PXB83 in a slot thatigports
bus arbitration,or bus-master cards. The PXI-8% cantains
onboardbus-master DMA logic that caoperate aly in such a slot.
If you choose a slot that does not suppogtbasters, you will have
to disablethe orboard DMA ntroller using wur software. PXI-
compliant chassis musave bus arbitration fall slots.

3. Removethe filler pan¢for the peripheral slbyou havechosen.

4. Touch a metapart on your chassisd discharge any static
electricity that might be on your clothesor body.

5. Insert thePXI-6533inthe lected5 V slot. Ustheinjedor/gector
handk to fully injectthe device in place.

6. Screw he front panel of the PXI-6533 td¢ front panel nounting
rails of the PXI or CompactPGlhasss.

DIO 6533 User Manual 2-2 © National Instruments Corporation
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Visually verify the ingallation.
Plugin and turn on t&PXI or CompatPCI chassis.

Installing the AT-DI0-32HS

You can install an AT-DIO-328Hin ary availale AT (16-bit ISA) or
EISA expansiorslot in your computer.

1.
2.
3.

9.

Turn off and wnplug your computer.
Remore the topcove or accesport to the expansion slots.

Remore theexpanson slot cover on thebackpanel of the
computer.

Touch themetd part insde your computer to discharge ay static
electricity that might be on your clothesor body.

Insert the AT-DIO-32HS into an AT (16-bit ISA) or HSA slot.It
may beatight fit, but do not forcethe device irt place.

Screw themouwnting bradket ofthe AT-DIO-32HS tolte backpanel
rail of the computer.

Visually verify the ingallation.
Replce the top cosr of the compuer.
Plug in and turnon your canputer.

Installing the DAQCard-6533

You can instalyour DAQCard-6533in ary available Type || PCMCIA
slot in your computer.SeeFigure 2-1 for thecompleted installation.

1.

© National Instruments Corporation

Turn off your canputer. Ifyour canputersupports hot insertion,
you may inserbr remove the DAQCard-6533 at any the, wheher
the computeris powered on ooff.

Remore thePCMCIA sla cover on your computer,f any.

Insert the PCMCA bus conector of the DAQCard-653&to the
PCMCIA slot. The cards keyel so that ypu can insert ibnly one
way.

Attach tke I/O calde. Be vey carefu not to put grain on the 1/0
cabke when insertingtiinto ard removng it from the
DAQCad-6533. When plugging am unplugging the cable, always
grasp tke cable by the conrector. Never pull directy on thel/O
cable to unplug t from the DAQCard-6533.
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Chapter 2 Installation and Configuration

Portable
Computer

PCMCIA Socket

1/0 Cable

/ CB-68
)VO/SignaIs

Figure 2-1. DAQCard-6533 Completed Installation

Your 6533 device is installed. The device is now ready for software
configuration.

PCI, PXI, and DAQCard Device Configuration

The PCI-DIO-32HS, PXI-6533, and DAQCard-6533 are completely
software configurable. The system software automatically allocates all
device resources, including base memory address and interrupt level.
These devices do not require DMA controller resources from your
computer.
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Chapter 2 Installation and Configuration

AT Device Configuration

Bus Interface

The plug and play feature of the AT-DIO-32HS makes it completely
software configurable. You can use software to configure the base 1/O
address, DMA channels, and interrupt levels.

The AT-DIO-32HS works in either a Plug and Play mode or a
switchless mode. These modes dictate how system resources are
determined and assigned to the device.

Plug and Play Mode

The AT-DIO-32HS is fully compatible with the industry-standard
Intel/Microsoft Plug and Play Specification version 1.0a. A Plug and
Play system arbitrates and assigns system resources through software,
freeing you from manually setting switches and jumpers. These
resources include the device base I/0 address, DMA channels, and
interrupt channels. The AT-DIO-32HS is configured at the factory to
request these resources from the Plug and Play Configuration Manager.

The Configuration Manager receives all of the resource requests at
startup, compares the available resources to those requested, and
assigns the available resources as efficiently as possible to the Plug and
Play devices. Application software can query the Configuration
Manager to determine the resources assigned to each device without
your involvement. The Plug and Play software is installed as a device
driver or as an integral component of the computer BIOS.

Switchless Data Acquisition

You can use your AT-DIO-32HS device in a non-Plug and Play system
as a switchless DAQ device. A non-Plug and Play system is a system in
which the Configuration Manager has not been installed and which does
not contain any non-National Instruments Plug and Play products. Use
a configuration utility, such as the NI-PnP or Intel configuration
utilities, to enter the base address, DMA, and interrupt selections, and
the application software assigns them to the device.

Note: Avoid resource conflicts with non-National Instruments devices. For
example, do not configure two devices to have the same base address.
© National Instruments Corporation 2-5 DI0 6533 User Manual
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DIO 6533 User Manual

Installation and Configuration

Base 1/0 Address Selection

The AT-DIO-32HS device can be configured to use a base address in
the range of 100 to 3E0 hex. The AT-DIO-32HS occupies 16 bytes of
address space and must be located on a 16-byte boundary. Therefore,
valid addresses include 100, 110, 120, ..., 3D0, 3EO hex. This selection
is software configured and does not require you to manually change any
settings on the device.

DMA Channel Selection

The AT-DIO-32HS can achieve high transfer rates by using up to two
16-bit DMA channels. The AT-DIO-32HS can use only 16-bit DMA
channels, which correspond to channels 5, 6, and 7 in an AT (16-bit
ISA) computer and channels 0, 1, 2, 3, 5, 6, and 7 in an EISA computer.
These selections are all software configured and do not require you to
manually change any settings on the device.

Interrupt Channel Selection

The AT-DIO-32HS increases bus efficiency by using an interrupt
channel for event notification. The AT-DIO-32HS can use interrupt
channel 3, 4,5, 6, 7,9, 10, 11, 12, 14, or 15. This selection is software-
configured and does not require you to manually change any settings on
the device.

Tables 2-1, 2-2, and 2-3 provide information concerning possible
conflicts in base address, DMA channel, and interrupt channel
assignment when configuring your AT-DIO-32HS device.

Table 2-1. PC AT I/0 Address Map

1/0O Address Range (Hex) Device

100 to 1EF —

1FO0 to 1F8 IBM PC AT Fixed Disk

200 to 20F PC and PC AT Game Controller, reserved

210to 213 PC-DIO-24 — default

218to 21F —

220 to 23F Previous generation of AT-MIO boards — defaul
2-6 © National Instruments Corporation
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Table 2-1. PC AT I/0 Address Map (Continued)

I/O Address Range (Hex)

Device

240 to 25F

AT-DIO-32F — default

260 to 27F

Lab-PC/PC+ — default

278 to 28F

AT Parallel Printer Port 2 (LPT2)

279

Reserved for Plug and Play operation

280 to 29F

WD EtherCard+ — default

2A0 to 2BF

2E2 to 2F7

2F8 to 2FF

PC, AT Serial Port 2 (COM2)

300 to 30F

3Com EtherLink — default

310to 31F

320 to 32F

IBM PC/XT Fixed Disk Controller

330 to 35F

360 to 363

PC Network (low address)

364 to 367

Reserved

368 to 36B

PC Network (high address)

36C to 36F

Reserved

370 to 366

PC, AT Parallel Printer Port 1 (LPT1)

380 to 38C

SDLC Communications

380 to 389

Bisynchronous (BSC) Communications (alternat

390 to 393

Cluster Adapter 0

394 to 39F

3A0 to 3A9

BSC Communications (primary)

3AA to 3AF

3B0 to 3BF

Monochrome Display/Parallel Printer Adapter 0

© National Instruments Corporation 2-7

DI0 6533 User Manual

Download from Www.Somanuals.com. All Manuals Search And Download.



Chapter 2 Installation and Configuration

Table 2-1. PC AT I/0 Address Map (Continued)

1/0O Address Range (Hex) Device
3CO0 to 3CF Enhanced Graphics Adapter, VGA
3DO0 to 3DF Color/Graphics Monitor Adapter, VGA
3EO0 to 3EF —
3FO0 to 3F7 Diskette Controller
3F8 to 3FF Serial Port 1 (COM1)
A79 Reserved for Plug and Play operation

Table 2-2 shows the PC AT interrupt assignments.

Table 2-2. PC AT Interrupt Assignment Map

IRQ Device
15 Available
14 Fixed Disk Controller
13 Coprocessor
12 AT-DIO-32F — default
11 AT-DIO-32F — default
10 AT-MIO-16 — default
9 PC Network — default

PC Network Alternate — default

8 Real-Time Clock
7 Parallel Port 1 (LPT1)
6 Diskette Drive Controller

Fixed Disk and Diskette Drive Controller

5 Parallel Port 2 (LPT2)
PC-DIO-24 — default
Lab-PC/PC+ — default

4 Serial Port 1 (COM1)
BSC, BSC Alternate
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Table 2-2. PC AT Interrupt Assignment Map (Continued)

IRQ

Device

3

Serial Port 2 (COM2)

BSC, BSC Alternate

Cluster (primary)

PC Network, PC Network Alternate
WD EtherCard+ — default

3Com EtherLink — default

IRQ 8-15 Chain (from interrupt controller 2)

Keyboard Controller Output Buffer Full

Timer Channel 0 Output

Table 2-3 shows the PC AT 16-bit DMA channel assignments.

Table 2-3. PC AT 16-Bit DMA Channel Assignment Map

Channel

Device

AT-MIO-16 Series — default

AT-MIO-16 Series — default
AT-DIO-32F — default

AT-DIO-32F — default

Cascade for DMA Controller #1 (channels<0..3>)

Note:
channels.

© National Instruments Corporation
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Chapter

Hardware Overview

This chapterprovides anoverview of thehardware functiosof your
DIO 6533 device.

Each ®33 device caotains the National hstruments DAQ-DIO chip, a
32-hit geneal-purpose dgital I/O interface. The DAQ-DIO chip
enables he 633 device tgerform shgle-lineand single-pint input
and output, digital data acquisition, djital waveformgeneratbn, and
high-speedlatatransfer using a wide rage of hamishaking protocols.

Figures 3-1, 3-2, ard 3-3 show the block diagrams fortte 6533 devices.
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Figure 3-1. PCI-DIO-32HS/PXI-6533 Block Diagram
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Figure 3-2. AT-DI0-32HS Block Diagram
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Figure 3-3. DAQCard-6533 Block Diagram

Unstrobed 1/0

The 6533 devices can perform unstrobed 1/O, which is basic digital 1/0
that employs no handshaking or hardware-controlled timing. You can
write or read data directly to or from the four digital 1/0 ports of the
6533 devices. The I/O ports contain eight lines each and are labeled
B, C,andD. You can configure each line individually for either input
or output.

When you perform only unstrobed 1/O, the 6533 device does not require
its handshaking control and status signals to carry timing information.
Therefore, you can use the REQ and STOPTRIG lines as extra data
inputs, and the ACK and PCLK lines as extra data outputs.
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Strobed I/0—Pattern Generation and Handshaking

The 6533 devices can also perform strobed I/O. Strobed I/O is data
transfer in which the 6533 hardware regulates timing or performs
handshaking functions. The 6533 devices have two handshaking
controllers and can perform up to two strobed operations
simultaneously. The operations can be input transfers, output transfers,
or one of each.

You select the width of each transfer by allocating the digital I/O ports
into two groups for the two controllers. For example, by allocating
ports A and B to group 1, you can perform a 16-bit strobed transfer
using the group 1 controller. Any port that you do not allocate to a
group, you can use for unstrobed 1/O.

LabVIEW users should note that the LabVIEW documentation uses the
termgroupin another context. LabVIEWroupsdo not correspond
directly to hardware groups.

Each hardware group has its own, independent set of timing control
lines—ACK (STARTTRIG), REQ, PCLK, and STOPTRIG—to carry
control, status, clocking, and trigger information.

Any external device that the 6533 devices control, monitor, test, or
communicate with is referred to aperipheral device

Strobed operations fall into two categoriegatterngenerationand
full, ortwo-way, handshakinggansfer.

In pattern generation, data acquisition applications typically require
sampling input data at a predetermined frequency. Similarly,
waveform-generation applications require driving output data to
specific output patterns at a predetermined frequency. You can regulate
the frequency by supplying a timing signal to the REQ line; this signal
is an external request. The 6533 devices can also generate their own
REQ pulses, or internal requests. Each group has a 32-bit counter to
regulate the period between transfers.

In pattern generation, you can also supply start and stop triggers to
begin and end an operation. You can select either a rising edge or a

falling edge as a trigger signal. You can also trigger when the
6533 device detects a specified digital pattern on its data lines.
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A variant ofpattern generation tshange detectin. In changedetection,
the 6533 device generates an internal request omhen he input data
changesThis feature allows yol to monitor activiy on the input lines
efficiently, without capuring multiple copies of the same irtpattern.
See thePattern and Change Detectionsection formore information.

In full, or two-way handshaking transfer, contrd information passes
both to and from te peripheraldevice. The 6533 device and the
peripherd device each prowes the oher with strobe gjnals as data
bemmes available or is aoged. By withholding strobe sigals, eiher
the 8633 device orhe perigheral device can sw down thetransfer, if
necessary. Because ofgltiapability,and because fixed tas arenot
critical, youcan run full-tandshakimg operatonsat the highest possié
speeds.

Pattern and Change Detection

You can onfigurethe 6533 device to do severatypes of patterand
change detection. These modes add additionaltordmg capabilities
to strobed input operation.

Pattern-Detection Triggers

You can onfigure the 633 device to search for a particular pattern in
the input data.When he patternoccurs, he 6533 devicecan:

* Generateastarttrigger to begin a djtal datacquisition operation
« Generate a stop trigger toccadigital dataacquistion operdion

To usea startor stop trgger,you must canfigure the6533 devicefor
patten-generation made. SeeChapter 5, Signal Timirg, for more
information on starand stop trigers.

You canspecify the followng thregparametersatthe patern-detection
circuit:

* A mask, declarig which data bit you wish to examine

e The pattern valugyou wish to search for

« Polarity (whetherd seard for data that matches or that mismatches
the speified patern)
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Figure 3-4 shows apatterndetecton example.

Value to Detect X X X X X X 1 0

Patem | O O O O O O 1 O

Mask o 0 o o o o0 1 1

Polarity Postive: Search for Match

Figure 3-4. Pattern Detection Example

The 6533 device provides the following two types of pattern detection
timing:
» Compare Hdata to the input pattern immediatelyitlnout wating

for arequest plse (typically used br stat triggers).

 Compareacquireddatato the pattem, aftera request pulsstrobes
the data in (typically used fostoptriggers).

In immediateunstobed pattem-detection, th&533 device detectag
ocaurrenceof the patten, with orwithout a regest strobeHowever,
the 6533 devicefilters out very dort pattern matchedo ensire that a
transient dataalue that occurs during line switicly does not falsely
cause a match. A glitamug be presenfor nomorethan D ns to
guarantee rejectiom valid pattern musbe present for at leasD®s to
guarantee detection.

In strobed, requestased patterdetection, data is checked asis
strabed inby requed pulses Strobel patten detecton is typically used
to generate trggers. Yal can usestrobel patterndetection 6 generate
start triggers too, but only wherusingan externareques soure. See
theRequed Timingsedion in Chapte 5, Signal Timing, for the timing
of the requed pulsesthat strole in data.

Change Detection

You can onfigurethe 6533 device to searcHor transitbons on oneor
moreinput lines. Whenever ahange occursthe6533device generates
an internal requestapturirg the new input pattern.
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Chapter 3 Hardware Overview

The patern mask, whichdects the bisthat are signifcart for pattern
detecton, ako applies to changeletectin. The 6533 device monitors
only the significanbitsfor changesAfter detectinga change, however,
the 8633 device captures thaluesof all bits.

Chang detection canincrease CPU and busefficiency forcontrol
applications. You can monitor actiyibn input lines withot
continuously polling,andwithout transferring anecessary data during
periads of inactvity.

After a change occurs, tl6®33 device takes from®to 150 ns toclock

in the new data. Therefore, the resolution of change detasticd ns.
Repeatedly changgdata s also subjectto the usual pattern generation
rate Imits; see theTransfer Ratesection n this chaptefor more
information.

You can use changéetecton in conjunction with pattein detection.
Within a singlegroup, thechangeandpattern detectin masks are the
same input lines that are significart for pattern detection ardso
significant fa change detection.

Message Generation

Somesoftware enviroments, such ad.abVIEW and
LabWindows/CVI, sipport messagegeneratian. Messages abw you to
run a usr-specified routine wien a paticular data acquisitiorevent
occurs. For examig:

« Generate a nessage upon acquisitiorof a specifed input @ttern

¢ Gereratea messageevery time the 6633 device transfers a dta
point. You canapply this optionto change-detection rmdeto
generate a messageery timetheinput datacharges.

Thesemessge-generatin options can extend your patten and
change-detectincapabilifes. Some message-generatiotians
require that you select interrupt-driven rather thanftvansfers. See
your softwaredocumentaton for further information @out messages.

Handshaking Protocols

When youperform full, two-way hadshaking operatbns,you can
selectamong several timmg protocols offeredby the 6533 devices The
protocd you select determindgbe timing of theACK signals thatthe
6533 device serds to theperipheral device iad of theREQ signals
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Chapter 3 Hardware Overview

expected fom the perigheral device Oneprotocol, burst male, also
uses PCLK signals.

The following sectims descrbe the handshaking protocolsoffered by
the @33 devicesRefer toTable 3-1 for further informationon these
protocols. For timing detailssee Chapte5, Signal Timing.

8255 Emulation

The 8255enulation potocol emulates he strobed mtocols obeyedby
the 855 and 8Z55 PPI ¢iips—chips hat areused, forexanple, on the
National Instuments PC-DIO-24 and PC-DIO-96/PnP. Becase of
faster reponse tines, a wide data path and FIFO buffering, 855
emulation mode offersmuch higher data transfer ratésn anactual
8255 chip. The 8255 anulation potocol offers the hidpest peak transfer
rate of any potocol except burst mode.

Level ACK

After eachtransfer, the 6533 device asserts ACK signd to the
peripheral device. Holdinthe ACK line at the assertddvel, the
6533 device doesot begin anew transfer untia false-to-true tramgon
onthe REQ line from ta peripheral @vice accurs

Leading-Edge Pulse

After each transfethe 6533 devicesendsa pulse on tke ACK line to
the perifheral deviceThe 6533 device themvaitsfor a false-to-tue
transifon onthe REQ linethe stat of a REQ pulse, before starig a
new transfer. ¥u can specif an ACK pulse delay.

Long Pulse

Long-pulsemode 5the same akadirg-edgepulse mode, excep that
you can specify aninimum pulse widh, insteadf an ACK pulse dely.

Trailing-Edge Pulse

After each transfethe 6533 devicesendsa pulse on tke ACK line to
the perifheral deviceThe 6533 device wak for atrue-to-false
transition on he REQ line, he end of a REQpulse, before startinga
new transer.
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Hardware Overview

Burst Mode

The 6533 device semls or receives a clockignalto or from the
peripteral device overthe PCLK line. Every cycé, the 6533 dvice
assets anACK signal if ready for atransfer, and the peripherd device,
likewise, asserts a REQ signal if ready for a tran&achcycle during
which both he 6533 device and the pgtieraldevice indicate thathttey
are ready fomtransfer,one data pait islatched.Burst node can
transfer data at higrates, partialarly over short cables.

Comparing Protocols

DIO 6533 User Manual

Table 3-1 shows similarities anddifferences amng the 6533 device
hand$aking modes. Agnchronous protocolsise aly the ACK and
REQsignals. Burst mode asynchromus protocol, uses the ACREQ,
and PCLKsignds. The PCLK line shares a clockignal betveenthe
6533 device and theperipheral device.

Table 3-1 shows pealkhandshakig rates for tpical cable legths. The
peak rates gie an pper limit, deriving from the pulsewidths ard other
timing specificatbns of thehardshaking protocol. Youactual
maximum rate dependsn many factors; see tHgansfer Ratesedion
in this chapter.

Table 3-1 also slows whethe the ACK and REQ signals areactive
high, actve low, or progranmable plarity. Thetable $iows whether
theleading or traihg edge of a REQ pse initiates a da transfer. The
table al® describes the efféon eachprotocal of setting a
programmal® delay. See Chaper 5, Signal Timing for timing details.

Thetable alsshows complementarprotocols with which theprotocol
can @mmunicate, assumg that you chose complementary settigs
for any options the twoprotocols offer. Forxample, a 633 device in
8255 emulationmode can conmunicate with a6533 devican long
pulse mode,fiyou select ACKand REQ to beactive low.
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Table 3-1. 6533 Handshaking Protocols

Hardware Overview

Protocol | Peak Rates (MS/s)| REQ and ACK | REQ Edge | Programmable | Complementary
at Various Cable Polarity That Requests| Delay Location Protocols
Lengths Transfer
1m 2or5m
Asynchronous Protocols
8255 5 2.67 Active-low Trailing Between Leading-Edge
Emulation transfers Pulse
Level 3.33 2.5 Programmable | Leading Before ACK Level ACK
ACK and between
transfers
Leading- | 3.33 25 Programmable | Leading Before ACK Leading-Edge
Edge Pulse and between Pulse
transfers
Long Pulse| 3.33 25 Programmable | Leading For pulse width | Long Pulse,
and between 8255
transfers Emula-tion,
PC-DIO-24,
PC-DIO-96/PnP,
8255, 82C55
Trailing- 1.8 15 Programmable | Trailing For pulse width | Trailing-Edge
Edge Pulse and between Pulse
transfers
Synchronous Protocol
Burst 20 10* Programmable | Neither For clock speed| Burst
(level REQ)
* Although asynchronous modes can adjust automatically to cable length, for synchronous modes, you must
select an appropriate speed for your cable at configuration time. Select a delay of at least the following: 0 for
a typical cable up to 1 m, 1 (100 ns) for a typical cable up to 5 m, and 2 (200 ns) for a typical cable up|to 15 m
long.
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Chapter 3 Hardware Overview

Starting a Handshaking Transfer

DIO 6533 User Manual

Starting a handshaking transfer correctly protects against incorrect or
missed data when the ACK and REQ lines are changing polarity to
active-high or active-low. This is particularly important in burst mode
because of the potential to miss a lot of data. You can use either of the
following two startup methods:

e Control the configuration and startup sequence.
e Select compatible line polarities and default line levels.

Controlling the Startup Sequence

One startup method is to follow a prescribed initialization order in
which you can make sure the 6533 device is configured and is driving
a valid ACK value before you enable the transfer on the peripheral
device. Similarly, you can make sure the peripheral device is configured
and is driving a valid REQ value before you enable the transfer on the
6533 device.

To use a prescribed initialization order, perform the following steps:

1. Configure the 6533 device for a protocol compatible with your
peripheral device.

2. Configure and reset the peripheral device, if appropriate.

Enable the input device (6533 device or peripheral device) and
begin a transfer.

4. Enable the output device (6533 device or peripheral device) and
begin a transfer.

To control the startup order, you must be able to enable and disable the
peripheral device, and you must control the order in which the 6533
device and the peripheral device are enabled. The 6533 device extra
input and output lines can be helpful for these purposes.

Controlling the startup sequence does not apply to buffered (block)
operations. In a buffered operation, the NI-DAQ software configures
and enables the 6533 device at the same time, when you start the actual
data transfer. For buffered operations, therefore, use the second startup
method, controlling the line polarities.
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Controlling Line Polarities

If you canna control the initidization orderof the 6533 devicand
peripheral device, you can still staa transfereliably if you select the
polarities d the ACK and REQ lines sothatthe power-upundiiven
states of tke contrd lines are the iactive stdes.

By default the power-up,undriven sta¢ of theREQ and ACK lineds
low, due to theonboard 2.2 kQ pull-down resistrs. Thereforeyou
shauld either select a protocol with agg-high REQ and ACK signals
or use he CPULL bias-selection liner your own pull-up resistors to
change thepower-up, undriven cantrol-line state to high. See Chapte 4,
Signal Connectiondor information @ using the CPULL line to contto
the 6533 devicepull-up and pll-down resistors.

Transfer Rates

The maximum average transfeate that the 6533 deviaan achévefor
two-way handshaking applicationsthe lower of thefollowing two
rates:

* The peakhardshaking raterbm Table 3-1, which canbelowered
by the hamlshakirg speedof your peripheraldevice

e Theaverge availablebus bandwidth, basd on your computer
systam, the number of othe devices gnerating bus cyoés, and
your application software

The maxinum sustanable transfer rate th&533 device can achievier
pattern generatn application ishe minimumavailable bus bandwidth,
based olyourcomputer s/stam, the numberof otherdevices generatig
bus cycles, angour gplication oftware (this rate is alwes lower than
the peakpattern generatn rate).

To adiievethe highed possble rates, consler the following
information:

e Full, two-way handshaking is feexr than pattermgeneration,
becausdwo-way harndshaking useshe average rather hanthe
minimum bus badwidth.

e Burg modeis the fastat hand$aking protocol, especially for short
cables.

* Your systenmbus stould be as freas pssibk from unrelated
activity. Minimizethe number bothe I/O cards active in the
system.
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Chapter 3 Hardware Overview

« Direct-memory access (DMA) transfers are faster than
interrupt-driven transfers, especially for pattern generation. By
default, the software uses DMA if available.

¢ The PCI-DIO-32HS always supports DMA transfers.

¢ The PXI-6533 supports DMA if inserted into a peripheral slot that
allows bus arbitration (bus mastering). When using a slot that does
not allow bus arbitration, use software to select interrupt-driven
transfers.

¢ The AT-DIO-32HS supports DMA, if system DMA resources are
available. If a second DMA channel is available, you can
minimize channel reprogramming time by allocating two DMA
channels to a single transfer. By allocating two channels, you
allow the AT-DIO-32HS software to reprogram one channel
while continuing transfers on the other channel. This is
particularly important for pattern generation.

¢ The DAQCard-6533 cannot be programmed for DMA.

e The average bus bandwidth is higher for the PCI-DIO-32HS or
PXI-6533 than for the AT-DIO-32HS, and higher for the
AT-DIO-32HS than for the DAQCard-6533.
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Signal Connections

This chaptedescrbes how to mak@put andoutput sgnalcomections
to your DIO 6533 device via the devicel/O comector aml RTSI
connedor.

Thel/O connecbr for the 6533 devicéhas 68 pins. You can conect the
6533 device to 68-pin accesories through anSH68-68-D1 shielded
cableor an R@68 ribbon cable. Using anptional 68-to-50 pin

6533 device adapteryou can also camed your 6533 device to50-pin
acceseries throgh anNB1 ribbon cable.

1/0 Connector

Figure 4-1 shows thepin assiggments for the68-pin 6533 devicd/O
connedor. Refer to Appendix B, Optional Adapter Descriptiagrfor the
pin assgnments forthe 68-b-50 pin adapter.

A Caution: Connections thaexceedany of the maximum inptior output ratings
on the 6533may damage youdevice and you compuer. See AppendiA,
Specificationsfor maximumratings. This warning includes connecting
any power signés to ground and vice versa. Nationdnstruments iSNOT
liable for any damages resulting fromny such signaconnections.
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DIOD?
GND

DIOD4
DIOD3

GND

DIODO
DIOC?

GND

DIOC4
DIOC3

GND

DIOCO
DIOB7
DIOB6

GND

RGND
GND

DIOB1
DIOBO
DIOA7

GND

DIOA4
DIOA3

GND

DIOAO
REQ2*
ACK2 (STARTTRIG2)*
STOPTRIG2
PCLK2
PCLK1
STOPTRIG1
ACK1 (STARTTRIG1)*
REQ1*

+5V

68

67

66

65

64

63

62

61

60

59

58

57

56

55

54

53

52

51

50

49

48

47

46

45

44

43

42

41

40

39

38

37

36

RPN WhfO|[O|N|[00|©O

35

GND

DIOD6
DIOD5
GND

DIOD2
DIOD1
GND

DIOC6
DIOC5
GND

DIOC2
DIOC1
RGND
GND

DIOB5
DIOB4
DIOB3
DIOB2

GND
GND

DIOAG
DIOA5S
GND
DIOA2
DIOA1
RGND
GND
GND
CPULL
GND
DPULL
GND
GND
RGND

Figure 4-1. 6533 Device 1/0 Connector Pin Assignments

Note: In Figure 4-1, the * indicates that you can reverse the pin assignments of
the ACK1 (STARTTIG1) and REQ1 pins, or the ACK2 (STARTTIG2) and
REQ?2 pins, with software. This can be useful when performing two-way
ACK/REQ handshaking between two 6533 devices over an SH68-68-D1 or
similar cable, because it allows you to connect one device’'s ACK pin to the

DIO 6533 User Manual 4-2
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Chapter 4 Signal Connections

other device’s REQ pin. When you exchange two signals on the 1/0
connector, you also exchange them for RTSI purposes.

Signal Descriptions

Table 4-1 provides signal descriptions. Each signal on the 6533 device
is referenced to the GND lines.

Table 4-1. Signal Descriptions

Pins Signal Name | Signal Type Description

2,9 REQ<1..2> Control Group 1 and group 2 request lines—In
handshaking mode, a group’s REQ line carries
handshaking status information from the
peripheral.

In pattern generation mode, REQ carries timing
pulses either to or from the peripheral to strope
data into or out of the 6533 device. These strpbe
signals are comparable to the CONVERT* or
UPDATE?* signals of an analog DAQ device.

When not configuring the 6533 device for group
operations, you can use the REQ<1..2> lineg as
extra, general-purpose input lines (IN<3..4>)

3,8 ACK<1..2> Control Group 1 and group 2 acknowledge lines—In
handshaking mode, a group’s ACK line carries
handshaking control information to the peripheral.

In pattern generation mode, the ACK lines can
function as STARTTRIG<1..2> lines. You can use

rising or falling edges on these lines to start pattern
generation operations.

When not configuring the 6533 device for grou
operations, you can use the ACK<1..2> lines a|
extra, general-purpose output lines (OUT<3..4

vV 0O

).
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Table 4-1. Signal Descriptions (Continued)

5
fern

=

»B.

Pins Signal Name | Signal Type Description
4,7 STOPTRIG Control Group 1 and group 2 stop triggers—You can u
<1..2> rising or falling edges on these lines to end pat

generation operations.
When not configuring the 6533 device for group
operations, you can use the STOPTRIG<1..2>
lines as extra, general-purpose input lines
(IN<1..2>).

5-6 PCLK<1..2> | Control Group 1 and group 2 peripheral clock lines—In
handshaking mode, if you select the burst protgcol,
these lines carry clock signals to the periphera
(during output operations) or from the peripher
device (during input operations).

When not configuring the 6533 device for grou
operations, you can use the PCLK<1..2> lines
extra, general-purpose output lines (OUT<1..2%»).

10, 12-13,| DIOA<O0..7> | Data Port A bidirectional data lines—Port A is port

15, 44-45, number 0. DIOA7Y is the MSB; DIOAO is the

47-48 LSB. When combined in a group with other por
port A is the least significant port.

16-17, 214 DIOB<0..7> | Data Port B bidirectional data lines—Port B is port

22,51-54 number 1. DIOB?7 is the MSB; DIOBO is the LSB.

23, 25-26,| DIOC<0..7> | Data Port C bidirectional data lines—Port C is port

28, 57-58, number 2. DIOCY7 is the MSB; DIOCO is the L9

60-61

29, 31-32,| DIOD<0..7> | Data Port D bidirectional data lines—Port D is port

34, 63-64, number 3. DIOD7 is the MSB; DIODO is the

66-67 LSB. When combined in a group with other por
port D is the most significant port.
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Table 4-1. Signal Descriptions (Continued)

Pins

Signal Name

Signal Type

Description

40

CPULL

Bias
Selection

Control pull-up/pull-down selection—This inp
signal selects whether the 6533 device pulls
timing and handshaking control lines (REQ,
ACK, PCLK, and STOPTRIG) up or down whg¢
undriven. If you connect CPULL to +5V, the
6533 device pulls the control lines up. If you
connect CPULL to GND or leave CPULL
unconnected, the 6533 device pulls the contr
lines down.

38

DPULL

Bias
Selection

Data pull-up/pull-down selection—This input
signal selects whether the 6533 device pulls

data lines (DIOA, DIOB, DIOC, and DIOD) uj
or down when undriven. If you connect DPUL
to +5V, the 6533 device pulls the data lines

If you connect DPULL to GND or leave DPUL|
unconnected, the 6533 device pulls the data |
down.

LIt
the

the

L
Ip.

nes

+5V

Power

5 Volts, output—This line provides a maximu
of 1 A of power, regulated by an onboard fus
that can automatically reset itself after currern
returns to normal.

11, 14, 18,
20, 24, 27,
30, 33, 36+
37,41-42,
46, 49-50,
55, 59, 62,

65

, 68

GND

Power

Ground—These lines are the ground referen
for all other signals.

e

19, 35, 43,

56

RGND

Power

Reserved ground—These lines offer addition
ground pins that vary in connection from cablg
cable. With an R6868 ribbon cable, you can
these lines as additional ground references. \
an SH68-68-D1, however, these signals are
connected.

al

2 tO

Ise
\Vith
hot
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Signal Characteristics

Following is a list of signhcharacteristics. Characteristiarefor all
signals, unlesotherwise notedFor signal characteristics not given in
this sectbn, see Appendk A, Specifications

DIO 6533 User Manual

Drive current—After being enabled,ldines tha can beconfigured
for output sinkat leas 24 mA at 04 V, and soure at leag 24 mA
at 24 V.

¢ DAQCad-6533—Your PCMCIA sockanhay not povide
sufficient paver to drive all outputs at42mA.

Groundreferene—All signals are refeencedto the GND lines.

Initial state—A powerup, all corirol and data lines begin at high
impedanceWith no loadattached, the vdtage levels of talines
are contolled by thepull-up or pull-down resistors.

Pull-up/pull-down

e Control lines—All timing cortrol lines hae 2.2 kQ pull-up or
pull-down resigors, controlled by the CPULL line.

« Datalines—All timing data Ihes havel00 kQ pull-up or
pull-down resigors, controlled by the DPULLine.

e Bias-sdection lines—The CPULLland DPULL lines, which
select the bias of the contrd and daa lines, arethemsdves
biasedow with 20 kQ pull-down resistorsThedefault bias of
all lines therefore, $ pulled down.

Polarity

« Datasignds—Active high. A 1 correspnds to ahigh voltage,
and a0 correspndsto a bw voltage.

e Control signals—Dependig on the operatirg mode and
hand$aking protocolyou select, ontrol signals ca be active
high or activelow.
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Control Signal Summary

The direction and finction of eachgroup’s signal timing and
hand$aking lines vary, depending on the node ofoperatbn you select
for thegroup. Tale 4-2 sows thedirection am function of each
control signd in each mde.

Table 4-2. Control Signal Summary

Chapter 4

Signal Connections

Signal Name Direction in | Function in ||Directionin | Functionin || Function in
Handshaking | Handshaking|| Pattern Pattern Unstrobed
Mode Mode Generation | Generation Mode
REQ<1.2> input request input or request extra inputs
output (IN<3..4>)
ACK<1..2> output acknowledgs input start trigger || extra outputs
(START- || (OUT<3.4>)
TRIG<1..2>)
STOPTREG<1..2> — — input stop trigger || extra inputs
(IN<1..2>)
PCLK<1.2> input or ouput| peripheral — — extra outputs
clock (OUT<1.2>)

RTSI Bus Interface

The PCI-DIO-32HS, PXI-6533, and ATDIO-32HS eacltcontans a
RTSI businterface.

The PCI-DIO-3HS ard AT-DIO-32HS eachcontains a RTSI
connecbr and an interface tdhe NationalInstrumens RTSI bus. The
RTS bus provids seven trigger lineand a system clodine. All
National hstruments AT and PCI boards thatve RTSI bus conectors
canbe cabéd togetherinside a compter to share these sigis.

The PXI-6533 usegins on the PX J2 connecor to comect theRTSI

© National Instruments Corporation

bus tothe PXI trigger bus as defirkin the PXI Specificaion, rev. 1.0.
All Nationa Instrumens PXI boards that provide connectionto these
pins can be conected ogether by oftware. Thi feature is availdle
only whenthe PXI-6533is usal in a PXI-compatible chass. It is not
supported n CompactPCI tassis.
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Board and RTSI Clocks

The 6533 deviceequiresa frequency timebase tarun the handshaking
logic and b generateintervals forpattern generabn. The frequency
timebase mustd20 MHz.

Either the 6533 devican use itsnterna 20 MHz clock soure as the
timebase, otyou can provide atimebase fom another20 MHz device
over tre RTSI bus When usingts internd 20 MHz timebasethe
6533 device can alsdrive itsinternal timebase onto ¢tbus and to
another devicehat usesa 20 MHz clock.

The 20 MHz timebase, wheter local or imported from theRTSI bus,
savesas he gimary frequency sourcefor the 8633 device. You can
select aclocking configuration through software. By default, the
6533 device usedts own internal timebaseayithout driving the RTSI
bus dock line.

PXI1-6533—The PXI6533 uses PXI trigger line 7 as its RTSI ack line.

RTSI Triggers

The seveririggerlines onthe RTSI bus provielavery flexible
interconnecton scheme br any device shamg the RTSI ortrigger tus.
Any 6533 device control signal can connedb a RTS3 or trigger us
line. You cardrive autput control signalsonto the bus and reoes input
control signak from the bus.Figure 4-2 shows thesignal connection
scheme.
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A DAQ-DIO
< REQ<1..2>

2

_ <

9] I

5 s |e ACK<1..2>

Q . ] 2 (STARTTRIG<1..2>)

5 Trigger b

O | > 2

X 7 g

= O STOPTRIG<1..2>

° 2

(2]}

>

M

N

'_

x < PCLK<1..2>
2

20 MHz Timebase -
< P Switch

Figure 4-2. RTSI Bus Signal Connection

¢ PXI-6533—RTSI trigger lines 0 through 6 correspond to PXI trigger bus
lines 0 through 6.

Data Signal Connections

The digital data signals are DIOA<0..7>, DIOB<0..7>, DIOC<0..7>,
and DIOD<0..7>. These data signals are referenced to the GND pins.
Ports DIOA, DIOB, DIOC, and DIOD are port numbers 0, 1, 2, and 3,
respectively.
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Unstrobed 1/0

For low-speel, unstrobed geration, yu canconfigure each idividual
pin for input, standard ouput, or wired-OR ouyut. Figure 4-3 shows
DIOA<0..3> configured forinput, DIOA<4..7> configuredfor standard
output, and DIOB<0..3> corfigured br wired-OR output. Unstrobed
input applicatiors include sensingxternaldevice states,&ch as the
stateof the switchshown in the figure, and receivirg low-speed TTL
signals. Uhstrobel output applicationsinclude driving external contls
and indicators suclas the LEDshown in Figure 4-3, and sending
low-speed TL signals.
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+5V
/\/v
LED 1Y
o1¢
DIOA<4..7>
(o |
O
TTL Signal o >
DIOA<O0..3>
O L
+5V —MA z >
Switch\b
GND
+5V
~ |DPULLN_
I/
Open-Collector
TTL —[>
% DIOB<0..3>
+5V —/\N\/—g— é
Switch %
/’ T P
1/0 Connector 6533 Device

Figure 4-3. Example of Data Signal Connections
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Chapter 4 Signal Connections

For unstrobed operations, you have a choice of two types of output
drivers: standard and wired-OR. A standard driver drives its output pin
to approximately O V for logic low, or +5 V for logic high. A standard
driver has several advantages:

e It does not rely on pull-up resistors.
e ltis independent of the state of the DPULL line.
e It has high current drive for both its logic high and logic low states.

e It can drive high-speed transitions in both the high-to-low and
low-to-high directions.

A wired-OR output driver drives its output pin to 0 V for logic low, but
floats (tri-states) the pin for logic high. Therefore, a wired-OR output
driver requires a pull-up resistor to pull the pin to +5 V for logic high.
To provide a pull-up resistor, you can connect the DPULL pin on the
I/0O connector to the +5 V pin, making the 6533 device 1Q0 k
pull-down resistors into 100¢k pull-up resistors. A wired-OR driver
has the following advantages over a standard driver:

¢ You can connect two or more wired-OR outputs together without
damaging the drivers.

* You can connect wired-OR outputs to open-collector drivers, to
GND signals, or to switches connecting to GND signals, without
damaging the drivers.

¢ You can use wired-OR outputs bidirectionally. For example, after
connecting wired-OR outputs together, you can read back the value
of one of the pins to determine whether any of the connected
outputs is logic low.

Note: As of NI-DAQ 5.1, LabVIEW does not support wired-OR outputs.

Strobed 1/0

Strobed operations, such as pattern generation and handshaking, use the
same data signal connections as unstrobed operations, with the
following exceptions:

* You can configure data signals only on a port-by-port basis, rather
than on a pin-by-pin basis. To configure data ports, you must assign
them to handshaking groups.

e Strobed output operations use only standard, rather than wired-OR,
output drivers.
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Strobed applicationsiclude digitd data acquision, digitd waveform
generatdn, and data tr@smissionto or from an extenal device.

Timing Connections

Timing connetions includethe REQ, ACK (STARTTRIG), and
STOPTRIG pins fopatterngeneratin, and the REQ, ACK, andd.K
pins fortwo-way hanghaking operation.

The 6533 cvice provides two handshaking goups each with its own

timing connectbns. To perform pattern generatioor hardshakingyou

must first associate aet of data pins with group.Do this byassigning
data portdo handbkaking groups.

Chapte 5, Signal Timing, details thecomection ad timing of each
pattern generativand hand$aking cantrol signal.

Pull-Up and Pull-Down Connections

The CPULL and DPULL lines enable ydo select thédiadng of the
control and data gjnals.

If you drive theCPULL pin low,comect theCPULL pinto aGND pin,
or leave tle CPULL line disconnected, th8533 device pudiall its
control lines down tad) V with 2.2 kQ resistors. Ifjou drivethe CPULL
pin high or comect theCPULL pin o the +5 V pin, the6533 device
pulls al its controllines b +5 V with the same 2 kQ resistors.

Similardy, if you drive the DPULL pin low, connect tle DPULL pin to
a GND pin, or leavethe DPUL line disconneded, the 6533 dvice
pulls al its daalines down © 0 V with 100 kQ resistors. If ya drive
the DPULLpin high or connect theDPULL pin to the+5V pin, the
6533 device pulls &lts control lines to % V with the samel00 kQ
resistors.

Do not conect CRULL, DPULL, or any otler line drectly to an
externalpowersuply while the 6533device is poweredoff.

The 6533 device drivers powerup and resé to high-impedancestates.
Therefore, tie CPULL and DPULL lines contd whether you get high
or low control anddata lines, respectively, when you powgr the 6533
device or resetdtdrivers.
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Chapter 4 Signal Connections

You should connect DPULL to 6V when using any wired-OR ot
drivers. In other casespy canuse theCPULL and DPULL lines to
select apower-up datethatis inadivein yourapplication.Forexample,
if you are usng active-low hardshakirg signals you can caned the
CPULL line to 65 V to place the handshaig lines in the high, inactive
state at pover up.

Power Connections

The +5 V pin on the I/O connector sipplies pwer from the canputer
power suply through a self-resettig fuse. The fuse resets
automatically within afew secondsfterremoval of an overcurrent
condition. The powepin is referacedto the GNDpins ard cansupply
powerto externaldigital circuitry.

¢ Pd-DIO-32HS PXI-6533, and A-DIO-32HS:
e Power rating: +4.65t0 +5.5VDC a1 A

¢ DAQCad-6533:
e Powerrating: +4.651t0 5.5 VDC at250 mA

You can onnect thet5 V pin tothe CPULLand DPULLpinsto control
the biasof the 6533 device cantrol anddata pis, as describel in the
Pull-Up and Pull-D own Connectionssectionin this chapter.

A Caution: Do nat connect the bV power ph directlyto the GND,RGND, or any
output pin of the 6533 devicer anyvoltage source or output pion
anothe device.Doing so @n damage the device anthe conputer.
National Instrumensis NOT liable for damagegesulting from such a
connection.

Field Wiring and Termination

Transmissionline effects anénvironmetal noise,particularly on
clock and control lines, cdead to incorrect data trsfiers if you donot
take poper carewhen unningsignal wires b andfrom the device.

Note: Make sure you 6533 deviceand your peripheral device sharea comnon
ground refererce. Conned one or more 6533levice GND linesto the
ground referenceof your peripheraldevice.
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Take thefollowing precautios to ensure a uniforrtransnission line

and minimize roise pikup:

» Usetwisted-pair wires to connectgital 1/0 signals to the device.
Twist each digital 1/0O signal with a GND line.

» Placeashield around thwires connectingligital 1/0 signals t the
device.

* Route spnalsto the device carefully. Keep cabliregvay from
noise surces The most common noise source in a PC-based
systam is the video monitor. As much aspossible separate the
monitor from any unshielded ginal wiring.

For 6533 deviceoutput signals it is importart to terminateyour cable
properly to educe or eiminate sigral reflectons in the able. You an
use may different methals for terminathg transmissionlines.

A good methodor the 633 device is to @annect one fast Schottky
diode from 6 V to each signldine, and andterfrom the sigral line to
ground. The +5 V and ground connectians should be low-impedance
connectbns. For example, if youmakeyour +5 V connectionthrougha
long wire, backo the +5V pin of the6533 deviceadd acapacitor to
your termindion circuit to stalize the 6 V connectim near the
Schottky diodes.

One suitabk Shottky diode isthe 1N5711, available from several
manufacturers. Fanore specializedse, younay be dle tofind diodes
packagedn higher densities approjate to your appicaion. For
example, he Centrd Semicomuctor CMPSH-35 ontains two diodes,
suitablefor terminating ondine. The California Mico Devices
PDNOQL contains 32 mbdes,suitalle for terminating 16 lines.

You do not needo terminate th&533 device mput signals. fie 6533
device cotains onboard Sclottky diode terminaton. Figure 4-4 shows
therecommende transmission line teriations.

© National Instruments Corporation 4-15 DI0 6533 User Manual

Download from Www.Somanuals.com. All Manuals Search And Download.



Chapter 4

Signal Connections

DIO 6533 User Manual

6533 Device Peripheral Device

Figure 4-4. Transmission Line Terminations

The following additional recommendations apply for all signal
connections to your 6533 device:

Separate 6533 device signal lines from high-current or high-voltage
lines. These lines are capable of inducing currents in or voltages on
the 6533 device signal lines if they run in parallel paths at a close
distance. To reduce the magnetic coupling between lines, separate
them by a reasonable distance if they run in parallel, or run the lines
at right angles to each other.

Do not run signal lines through conduits that also contain power
lines.

Protect signal lines from magnetic fields caused by electric motors,
welding equipment, breakers, or transformers by running them
through special metal conduits.
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Chapter

Signal Timing

This chapter provides detailed timing specifications for DIO 6533
pattern generation and for the various full, two-way handshaking
modes.

Pattern-Generation Timing

Pattern-generation timing is similar for digital data acquisition (input)
and digital waveform generation (output). Data transfers are timed by
request pulses, carried on the REQ pin. The 6533 devices can generate
request pulses internally, or you can provide external pulses. Each
request pulse strobes a data point into or out of the 6533 device.

You can use up to two additional timing signals, if you select triggered
pattern generation: a start trigger and a stop trigger. A start trigger, if
used, begins the pattern-generation operation. A stop trigger ends the
operation. However, you can specify a number of data points to transfer
after the stop trigger.

You can substitute a digital pattern for either the start or stop trigger. In
this case, the operation begins or ends when the 6533 device detects a
particular digital pattern on the data lines belonging to the group.

Figure 5-1 shows a pattern-generation operation using request pulses, a
start trigger, and a stop trigger.

ACK (STARTTRIG) L]

STOPTRIG / i_l
REQ !

Pretrigger Data Posttrigger Data

Figure 5-1. Pattern-Generation Timing
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Signal Timing

Request Timing

Internal Requests

Figure 5-2 shows internakequed timing. You @n sekct a timebase and
an interval.The request pilses lav once pedata transferThe duration
of the low pulse s equa to one timebaselhe periad of the request
pulseis equalo the intervadmultiplied bythe imebae (in LabVIEW,
you speciy an oserall period, am the softwareselecs the interval and
timebase).

tc
Programmable = Interval x Timebase

A

' tiw
v
' Programmable = One Timebase

REQ

!

Data (Output Mode) |

o twoue e [T TR

L ootsu b th o

ISR
Parameter Description
te Cycle time
G Width of low puse
tp Prgpagation timea valid ouput data
tsy Setup time
ty Hold time

DIO 6533 User Manual 5-2

Figure 5-2. Internal Request Timing

External Requests

Figure 5-3shows external request timing. The request signhal must pulse

low and retirn high. Therequest pulséow andhigh durations must be
at leas 20 ns each. The minimum geriod is 50 ns.
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REQ | |

Data (Output Mode) | E X |

oata (nputMode) /////JI/I/IIIN ¢+ N

'

[ tc

<t "
50 ns Min

A A

'
'

' ' tiw
' v

' 20 ns Min

thw '
20 ns Min

e tsu e th
VIR
Parameter Description
te Cycle time
tw Width of low pulse
thw Width of high pulse
tp Propagation time to valid output data
tsu Setup time
t, Hold time
Figure 5-3. External Request Timing
Trigger Timing

Using pattern-generation mode, you can configure the 6533 device to
accept both start and stop triggers.

The stop trigger is the primary trigger. The 6533 device can transfer
specified numbers of data both before and after a stop trigger. If you do
not enable a stop trigger, the 6533 device stops automatically after
transferring a number of data points equal to the size of your buffer.

The start trigger is a second trigger that begins a pattern-generation
operation. If you do not enable a start trigger, the operation starts
immediately when you issue a software command to perform a transfer.

Triggers are available for both waveform generation (output mode) and
data acquisition (input mode). Acquiring data that occurs before or after
a trigger is known as pretrigger or posttrigger data acquisition,
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Chapter 5 Signal Timing

respectively. Usig only a stat trigger,you can do posttrigger data
acqukition. A stop trigger enables you to do pretriggkata acquisition,
orcombineal pretrigger and posttrigger data acquisition. After detecting
the stop triger, the 633 device begins emting thepost-stq-trigger
portion of the data acquison. Figue 5-4 shows trigger pulse timing,
where t, is pulse wdth.

Rising-Edge
Polarity

Falling-Edge
Polarity

tyw =10 ns minimum

Figure 5-4. Trigger Input Signal Timing

Instead of a pulse on the I&£nnector, Yu can also use digital pattern
detecton as a trigger to staor stop aninput operation. Se€hapte 3,
Hardware Overviewfor more informéion about patterdetecton.

Handshake Timing

This section describe$¢ 6533 device two-way hardshakirg modes
and the timing specificatins of each mde.

In handshaking, theACK signal alwgs corveys information alout
whenthe 6533device is realy for atransfer. he REQ signhconveys
information about when theperipheraldevice is ready for a transfer.

Note: Dependirg on the protocoland the direction of the transfer, either an ACK
or a REQ signé can occur first in the handshaikhg sequence.

8255 Emulation
The 8255 emulation modehandshakedn a manne compatible with an
8255 or82C55 Prggrammable Peripheraliterface (PPI). The 825%5d
82C55 PPIs are digital@ chips used on margigital DAQ devices,
such as th&lational Instruments PC-DI10-24 and PC-DIO-96/PnP.
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6533 device emulation mode is a superset of the 8255 and 82C55
protocols. The PCI-DIO-32HS can handshake with peripheral devices
that use 8255 or 82C55 handshaking specifications.

The 6533 device can perform back-to-back transfers much faster than a
true 8255-based device. If your peripheral device requires more time
between transfers, you can configure the 6533 device to add a
data-settling delay between transfers.

You can use a 6533 device in emulation mode with 8, 16, or 32-bit data

paths.
Input
Note: 6533 device terminology differs from 8255 terminology. In input mode,

the 6533 device REQ line carries the 8255 STB input signal, and the
6533 device ACK line carries the 8255 IBF output signal. Both lines are
active low.
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In input mode, the 6533 device asserts the ACK signal low when ready
to accept data. The peripheral device can then strobe data into the 6533
device by pulsing the REQ line low. The falling REQ signal edge causes
the ACK signal to deassert, and the rising REQ signal edge causes the
6533 device to latch input data. Afterward, the 6533 device reasserts the
ACK signal low when ready for another input. Figure 5-5 shows an
input transfer in 8255 emulation mode.

When REQ Unasserted,
Latch Input Data

Programmable
Delay

When 6533 Device
Has Space For Data

When REQ
Asserted

Initial State
ACK Set
Figure 5-5. 8255 Emulation Mode Input
Output
Note: 6533 device terminology differs from 8255 terminology. In output mode,

the 6533 device REQ line carries the 8255 ACK input signal, and the
6533 device ACK line carries the 8255 OBF output signal. Both lines are
active low.
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In output mode, the 6533 device asserts the ACK signal low when
output data is available. The peripheral device can receive the data on
the falling or rising edge of the ACK signal, or any time in between. The
peripheral device must respond with an active-low REQ pulse to
request additional data. The falling REQ signal edge causes the ACK
signal to return to the inactive state, and the rising REQ signal edge
enables a new transfer to occur. Therefore, the peripheral device should
wait until it has received data before raising the REQ signal. The
peripheral device can also wait for the ACK signal to deassert before
raising the REQ signal. Figure 5-6 shows an output transfer in 8255
emulation mode.

Initial State
ACK Cleared

When REQ
Unasserted

—P>

Programmable
Delay

When 6533 Device
Has Data to Output

Output Data,
Then Send ACK

When REQ
Asserted

Figure 5-6. 8255 Emulation Mode Output
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8255 Emulation Mode Timing Specifications
Figure 5-7 shows the timing diagram for 8255 emulation mode.
§<— tr*r —>E<— tn’* —>i
REQ I I _
< : tarr >
— tra —> i taa =
ACK

Data n MOIOIOIOI0101010101010OMOXOXOOXOXOIOIOXOIOIOXOXOIOEX

. .
€ ti— P —trdi —P>

CSSRRRAASSOSRRRRNSSAA

—> 4— tdoar <—‘rdo—>i
Data Out | X >< |
Parameter ‘ Description ‘ Minimum ‘ Maximum
Input Parameters
| REQ low duration 75 —
L REQ high duration 75 —
. ACK falling edge to REQ rising edge 0 —
tair Input data valid to REQ rising edge 0 —
tai REQ rising edge to input data invalid 10 —
Output Parameters
toar ACK high duration 100 —
toa REQ falling edge to ACK rising edge — 150
tgoa* Output data valid to ACK falling edge 25 —
trdo REQ rising edge to output data invalid 100 —

All timing values are in nanoseconds.

Figure 5-7. 8255 Emulation Timing
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Other Asynchronous Modes

Besides 8255-compatible mode, the 6533 device supports several other
asynchronous handshaking protocols: level-ACK mode, leading-edge
mode, long-pulse mode, and trailing-edge mode. These handshaking
modes are compatible with the handshaking modes of the National
Instruments AT-DIO-32F device.

Each of these modes offers the following options:

« Polarity of the ACK and REQ signals. The diagrams show
active-high signals.

* A programmable delay, from 0 to 700 ns, programmable in
increments of 100 ns. You can use the programmable delay to
reduce handshaking speed for slow peripheral devices. A delay
increases the duration of each transfer. The location of the delay in
the handshaking sequence differs from protocol to protocol. In
addition, a delay increases the minimum spacing between
consecutive transfers.

« Request-edge latching. With request-edge latching enabled, in
input mode, the 6533 device latches data in from the 1/O connector
on the REQ edge before reading the data. In output mode, after
writing the data, the 6533 device latches data out of the I/O
connector on the REQ edge. Which edge of REQ is used (rising or
falling) depends on the handshaking mode and the REQ polarity.

Level-ACK Mode

In level-ACK mode, the 6533 device asserts the ACK signal when ready
for a transfer and holds the ACK signal level until an active-going edge
occurs on the REQ line. After the REQ edge occurs, the 6533 device
deasserts the ACK signal until ready for another transfer.

Input

In input mode, the 6533 device asserts the ACK signal when ready to
accept data. The peripheral device can then strobe data into the 6533
device by asserting the REQ signal. The active-going REQ signal edge
deasserts the ACK signal and causes the 6533 device to latch input data.
Afterward, the 6533 device reasserts the ACK signal when ready for
another input.

To slow down the handshake, you can specify a data-settling delay to
occur before the ACK signal.
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Output

In output mode, the 6533 device raises the ACK signal after driving
output data to indicate new, valid output data. The peripheral device can
latch the data on the falling or rising edge of the ACK signal, or at any
time before returning a REQ pulse. The peripheral device must respond
with an active-going REQ signal edge to deassert the ACK signal and
request additional data.

To slow down the handshake, you can specify a data-settling delay to
occur before the ACK signal. This delay increases the setup time from
valid output data to the ACK signal.

Figure 5-8 shows an input transfer in level-ACK mode.

Initial State
ACK Cleared

When REQ
Unasserted

When REQ

Asserted
Programmable
—— P
Delay
Clear ACK

When 6533 Device
Has Space For Data,
Input Data*

Programmable
Delay

* With REQ-edge latching enabled, the data read
is from the last active-going REQ edge.

DIO 6533 User Manual

Figure 5-8. Level-ACK Mode Input
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Figure 5-9 shows anoutput transfer n level-ACK mode.

Initial State
ACK Cleared

When REQ
Asserted
Programmable
—P>
Delay
Clear ACK

When 6533 Device
Has Data to Output,
Output Data*

Programmable
Delay

When REQ
Unasserted

* With REQ-edge latching enabled, the data written is
delayed until the next inactive-going REQ edge.

Figure 5-9. Level-ACK Mode Output

Level-ACK Mode Timing Specifications
Figures 5-10 and 5-11 show the tming diagrams for level-ACK mode.
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<+ tar
— ‘—>< trr+ :
REQ i | i
— taa* "—>: E
ACK ! | [

< tra* >
' '

E<—tdir(1)—>i<— trli —]
(REQ-edge taching) LAAURARCARRARAR 5 (RN

| tdin@) :
<+ P

Input Data ladi®

ec-ecoe [TTTTIIAATRTRRIIL g

latching disabled)

Parameter ‘ Description Minimum Maximum

Input Parameters

b REQ pulse width 75 —
| REQ inactive duration 75 —
tar ACK to next REQ 0 —
tair(1) Input data setup to REQ active 0 —
(with REQ-edge latching)
trgi Input data hold from REQ active 10 —
(with REQ-edge latching)
Lair2) Input data setup to REQ 0 —
(with REQ-edge latching disabled)
tadi Input data hold from ACK 0 _
(with REQ-edge latching disabled)
Output Parameters
taar ACK pulse width 225 —
tax REQ to ACK inactive 100 200

All timing values are in nanoseconds.

Figure 5-10. Level-ACK Mode Input Timing
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54' tar
- 1 A—><— —
REQ 5 | !
T — |
ACK | : . : [
4— tra* —> 4— trodo >
Output Data T T y
(REQ-edge latching) | X ! X :
| tdoa E : |
Output Data > < trdo >
(REQ-edge >< ><
latching disabled)
Parameter ‘ Description Minimum ‘ Maximum
Input Parameters
Lo REQ pulse width 75 —
ey REQ inactive duration 75 —
tar ACK to next REQ 0 _
Output Parameters
taar ACK pulse width 225 —
trax REQ to ACK inactive 100 200
trdo REQ inactive to new output data 0 50
(with REQ-edge latching)
trdo REQ to new output data 0 —
(with REQ-edge latching disabled)
tyoa Output data valid to ACK 25t —
(with REQ-edge latching disabled)
1 tgoa(Min) = 25 + programmable delay All timing values are in nanoseconds.
Figure 5-11. Level-ACK Mode Output Timing
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Leading-Edge Mode

In leading-edge mode, the 6533 device and the peripheral device send
each other pulses on the ACK and REQ lines. The leading edge of the
ACK or REQ pulse indicates that the 6533 device or peripheral device

is ready for a transfer.

Input

In input mode, the 6533 device sends an ACK pulse when ready to
receive data. The ACK pulse width is fixed, assuming the peripheral
device has deasserted the REQ signal. Otherwise, the ACK signal
remains asserted until the REQ signal deasserts. After receiving at least
the leading edge of the ACK pulse, the peripheral device can strobe data
into the 6533 device by asserting the REQ signal. The 6533 device
sends another ACK pulse when ready for another input.

To slow down the handshake, you can specify a data-settling delay to
occur before the ACK signal.

Output

In output mode, the 6533 device sends an ACK pulse after driving
output data to indicate new, valid output data. The ACK pulse width is
fixed, assuming the peripheral device has deasserted the REQ signal.
Otherwise, the ACK signal remains until the peripheral device deasserts
the REQ signal. The peripheral device can latch the data on the falling
or rising edge of the ACK signal, or at any time before returning a REQ
pulse. The peripheral device must respond with an active-going REQ
signal edge to deassert the ACK signal and request additional data.

To slow down the handshake, you can specify a data-settling delay to
occur before the ACK signal. This delay increases the setup time from
valid output data to the ACK signal.
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Figure 5-12 shows an input transfer in leading-edge mode.

Initial State
ACK Cleared

When REQ
Asserted

——>

Programmable
Delay

When 6533 Device
Has Space For Data,
Input Data*

Programmable
Delay

When REQ
Unasserted

* With REQ-edge latching enabled, the data read
is from the last active-going REQ edge.

Figure 5-12. Leading-Edge Mode Input
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Figure 5-13 shows an aitput transferin leading-edge mode.

Initial State
ACK Cleared

When REQ

Asserted
Programmable
—P>
Delay
When 6533 Device
Has Data to Output,
Output Data*
Clear Programmable
ACK Delay

When REQ
Unasserted

* With REQ-edge latching enabled, the data written is
delayed until the next inactive-going REQ edge.

Figure 5-13. Leading-Edge Mode Output
Leading-Edge Mode Timing Specifications

Figures 5-14 and 5-15 show the timihg diagrams for leading-edye
mode.
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:4— trra* —>:
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REQ i il I -
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ACK : [
< tdir(1) —>€— trdi —» :
Input Data  [AAAARAAAAARAAARNA ; ATATATATAATAYA AT TAT AT ATV ATATAATAATATA AT
(REQ-edge latching) ’A‘A‘A’A‘A‘A‘A‘A‘A‘A‘A‘A‘A‘A‘A‘A‘A‘A‘A‘ : ‘A‘A’A‘A‘A‘A‘A‘A‘A‘A‘A‘A‘A‘A‘A‘A‘A’A‘A’A‘A’A‘A’A‘A’A‘ -
Input Data E‘t'dir(Z)’i tadi’i -
§ TV VVVVVVVVY
B3 RRSSSRRAASRRRASY 0
Parameter ‘ Description Minimum Maximum
Input Parameters
o REQ pulse width 75 —
| A REQ inactive duration 75 —
tar ACK to next REQ 0 —
tdir(1) Input data setup to REQ active 0 —
(with REQ-edge latching)
trgi Input data hold from REQ active 10 —
(with REQ-edge latching)
tdir(Z) Input data setup to REQ 0 —
(with REQ-edge latching disabled)
tadi Input data hold from ACK 0 —
(with REQ-edge latching disabled)
Output Parameters
taa* ACK pulse width 125 —
- REQ inactive to ACK inactive 150 —
All timing values are in nanoseconds.
Figure 5-14. Leading-Edge Mode Input Timing
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: < tar
e trre >
REQ | — |
:<taa*§i E E
ACK , : : .
E ' :<—tr*d0 —»E
Output Data : -
(REQ-edge latching) | X : ' X i
E tdoa_ : E
h | < trdo >

Output Data

REQ-ed
Iatchin(g disaﬁle%? | >< X

Parameter ‘ Description Minimum ‘ Maximum
Input Parameters
Lyps REQ pulse width 75 —
| REQ inactive duration 75 —
tar ACK to next REQ 0 —
Output Parameters
taar ACK pulse width 125 —
| - REQ inactive to ACK inactive 150 —
tredo REQ inactive to new output data 0 50
(with REQ-edge latching)
trdo REQ to new output data 0 —
(with REQ-edge latching disabled)
tgoa Output data valid to ACK 251 —
(with REQ-edge latching disabled)

L tyoa(min) = 25 + programmable delay All timing values are in nanoseconds.

Figure 5-15. Leading-Edge Mode Output Timing
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Chapter 5 Signal Timing

Long-Pulse Mode

Long-pulse modesia variantof leadirg-edge mode. Thenty
difference s the effect of a data-séitig delay, ifused. In long-pulse
mode a programmable delay,tferthan delayjngthe ACK pulse,
increase the minimum widh of the pulse.

Long-pulsemode enablegou to handshakewith aperipherd device
that requires gargeminimum pulsewidth.

Long-pulsemode al® enables you to handsiake with 8255 emulation

mode, if you s& the ACKandREQ signalsto active low. Ifyou want to
uselong-pulsemodeto handhake withan actuaB255 or C55 PPI,
make sire you seled an adequag minimum pulse widh for your 855
or 82C55 A data-settling déay o 500 nsis sufficiert for any current
8255 or C55PPI.Figures 5-16and 5-17 show long-pulse mode ing
and outpu diagramsyespetively.

Initial State
ACK Cleared

When REQ
Unasserted

* With REQ-edge latching enabled, the data read
is from the last active-going REQ edge.

When REQ

Asserted
Programmable
—>
Delay
Send When 6533 Device
ACK Pulse Has Space For Data,
Clear Input Data*

Programmable
Delay

Figure 5-16. Long-Pulse Mode Input
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Initial State
ACK Cleared
When REQ
Asserted
Programmable
—P>
Delay
Send When 6533 Device
ACK Pulse Has Data to Output,
Output Data*
Clear Programmable
ACK Delay

When REQ
Unasserted

* With REQ-edge latching enabled, the data written is
delayed until the next inactive-going REQ edge.

Figure 5-17. Long-Pulse Mode Output

Long-Pulse Mode Timing Specifications

Figures 5-18 and 5-19 show the timing diagrams for long-pulse node.
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:: trra* ::
1 54' tar P> 1
< iy A—><—v— e
ReQ S -
;4— taa* ‘E—>E E
ACK : [
| (1) —— i —>
Input Data [V E ATV A A AT ATATAATAATATATAA AT Y
(REQ-edge latching) ’A‘A‘A’A‘A‘A‘A‘A‘A‘A‘A‘A‘A‘A‘A‘A‘A‘A‘A’ - ‘A‘A‘A‘A’A’A’A’A’A’A’A’A’A’A’A’A’A’A’A’A’A‘A’A‘A’A‘A‘ -
| tdin2) e
Input Data <+ tadip
; TN ANV
Iatchin(; Egagfg“; k'A‘A‘A’A’A’A’A’A’A’A’A’A’A’A‘A‘A‘A‘A‘A‘A‘A’A’ XE
Parameter ‘ Description Minimum Maximum
Input Parameters
G REQ pulse width 75 —
oy REQ inactive duration 75 —
tar ACK to next REQ _
tair(1) Input data setup to REQ active 0 —
(with REQ-edge latching)
trgi Input data hold from REQ active 10 —
(with REQ-edge latching)
tair2) Input data setup to REQ 0 —
(with REQ-edge latching disabled)
tadi Input data hold from ACK 0 —
(with REQ-edge latching disabled)
Output Parameters
Laar ACK pulse width 125 —
- REQ inactive to ACK inactive 150 —

1 taa(min) = 125 + programmable delay

All timing values are in nanoseconds.

© National Instruments Corporation

Figure 5-18. Long-Pulse Mode Input Timing
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54' tar
i ‘—>= oy >
REQ 5 |
< tgar ‘E—V: :
ACK | : . [
< trrdo >
Output Data X . ) /
(REQ-edge latching) | >< : : ; >< .
E tdoa_: E E
Output Data ! | < trdo >
(REQ-edge | X X
latching disabled)
Parameter ‘ Description Minimum ‘ Maximum
Input Parameters
- REQ pulse width 75 —
tr REQ inactive duration 75 —
tar ACK to next REQ 0 —
Output Parameters
taar ACK pulse width 125! —
trdo REQ inactive to new output data 0 50
(with REQ-edge latching)
trdo REQ to new output data 0 —
(with REQ-edge latching disabled)
tdoa Output data valid to ACK 25 —
(with REQ-edge latching disabled)
1 g+ (min) = 125 + programmable delay All timing values are in nanoseconds.
Figure 5-19. Long-Pulse Mode Output Timing
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Trailing-Edge Mode

In trailing-edge mode, the 6533 device and the peripheral device send
each other pulses on the ACK and REQ lines. The trailing edge of the
ACK or REQ pulse indicates that the 6533 device or peripheral device
is ready for a transfer.

Input

In input mode, the 6533 device sends an ACK pulse of programmable
width when ready to receive data. After receiving the trailing edge of
the ACK pulse, the peripheral device can strobe data into the 6533
device by deasserting the REQ signal. The 6533 device sends another
ACK pulse when ready for another input.

To slow down the handshake, you can specify a data-settling delay to
increase the ACK pulse width.

Output

In output mode, the 6533 device sends an ACK pulse of programmable
width after driving output data to indicate new, valid output data. The
peripheral device can latch the data on the falling or rising edge of the
ACK signal, or at any time before ending the REQ pulse. The peripheral
device must respond with a REQ pulse, the trailing edge of which
deasserts the ACK signal and requests additional data.

To slow down the handshake, you can specify a data-settling delay to
increase the ACK pulse width and, therefore, the setup time from valid
output data to the trailing edge of the ACK signal.
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Figure 5-20 shows an input transfer in trailing-edge mode.

When REQ
Unasserted

—>

Programmable
Delay

Send When 6533 Device
ACK Has Space For Data,
Input Data*

Programmable
Delay

When REQ

Asserted For

-

Initial State
ACK Cleared

* With REQ-edge latching enabled, the data read
is from the last inactive-going REQ edge.

Figure 5-20. Trailing-Edge Mode Input
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Figure 5-21 shows a write transfen trailing edgemode.

Initial State
ACK Cleared

When REQ
Unasserted

——>

Programmable
Delay

When 6533 Device
Has Data to Output,
Output Data*

ACK

Programmable
Delay

When REQ
Asserted

* With REQ-edge latching enabled, the data written is
delayed until the next inactive-going REQ edge.

Figure 5-21. Trailing-Edge Mode Output
Trailing-Edge Mode Timing Specifications

Figures 5-22 and 5-23 show the tming diagrams for trailing-edge
mode.
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REQ . | |
E +— taa* —754— tarre —VE E
ACK : ] : [
' trd ——— |
» < tgir
(REQ-edge atching) LAWAK RN XXX i.
Input Data i tadi*i <—

e-edse [TTTTTTTTINANRAEY i

latching disabled)

Parameter ‘ Description Minimum Maximum
Input Parameters
- REQ pulse width 75 —
Cper REQ inactive duration 75 —
tair Input data setup to REQ inactive 0 —
(with REQ-edge latching)
i Input data hold from REQ inactive 10 —
(with REQ-edge latching)
tir Input data setup to REQ 0 —
(with REQ-edge latching disabled)
tadi Input data hold from ACK 0 —
(with REQ-edge latching disabled)
Output Parameters
taa ACK pulse width 225 275
. ACK inactive to next REQ inactive 0 —
1 taa+ (Min) = 225 + programmable delay All timing values are in nanoseconds.

2 tyar(max) = 275 + programmable delay

Figure 5-22. Trailing-Edge Mode Input Timing
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547 tr*r 4’?47 trr* 4’;
REQ : | ,
i taar — e e —
ACK ,| ' [
I | trido(1) !
Output Data y
(REQ-edge latching) X X i
! tdoa | H H
Output Data < Z <—trdo(2) P>
(REQ-edge X X |
latching disabled)
Parameter ‘ Description Minimum ‘ Maximum
Input Parameters
b REQ pulse width 75 —
| A REQ inactive duration 75 —
e ACK inactive to next REQ inactive 0 —
Output Parameters
laar ACK pulse width 225 275
tr*do(l) REQ inactive to new output data 0 50
(with REQ-edge latching)
tredo(2) REQ inactive to new output data 0 —
(with REQ-edge latching disabled)
tioa Output data valid to ACK 25 —
(with REQ-edge latching disabled)
Lt (min) = 225 + programmable delay All timing values are in nanoseconds.
2 taar (Max) = 275 + programmable delay

Figure 5-23. Trailing-Edge Mode Output Timing

Burst Mode

Burst mode is a synchronous, or clocked, protocol. The data transmitter

and receiver share a clock signal over the PCLK line.

In every clock cycle, the 6533 device asserts the ACK signal if it is

ready to perform a transfer. If the peripheral device also asserts the REQ
signal, a transfer occurs on the rising clock edge. Either the 6533 device

or the peripheral device can insert wait states into the protocol by

© National Instruments Corporation 5-27
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deassertinghe ACK or REQ sigal, repectively. Every clok cycle in
which both the ACK amd REQsignalsare high transfersonedata mint.

The 6533 device can eithedrive an aitput clok signalonto the PCLK

line or receive an input clock signal from the PCLK line. By default, the
PCLK line isan nput during outpt transfers, ad anoutput during

input transfers. Inte default confguration,because the cloatirection
istheopposite of he datadirection,any delay associated withhe cable
between tle 6533 device and the @ipheral devie increases the data

hold time availablealthoughdecreaing the data seup time. If

necessary, for long bkes,you can compensatedr the decreasen data
seup time by slowing down th®CLK clock.

Burst Mode Timing Specifications

Figure 5-24 shows aburstmode trasfer data nput exanple, and
Figure 5-25 shows a burst mde trarsfer data atput example, where D1
is data pint number one, Pis data point numbe2, and so on.
Figures 5-26 through 5-29 show he hurst mode timing diagrams.

pok | [ L L L L
A ) S S

11 S S0 G N1 21111

Figure 5-24. Input Burst Mode Transfer Example
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Chapter 5

ACK
REQ

Data Out |

Figure 5-25. Output Burst Mode Transfer Example
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< tpe =:
< tow =§= tpl >
PCLK | '
- | i+
e ) e — |
:<—tr5 —>i 54_ trh—»i
YTy ! '
rReQ JOOR0CCO00000CCK | XXXXK
54— tpdo—q i" tdoh ¥
Data Out | X X |
Parameter ‘ Description Minimum ‘ Maximum
Input Parameters
toc PCLK cycle time 50 —
tow PCLK high pulse duration 20 —
tol PCLK low pulse duration 20 —
ts Setup time from REQ valid to PCLK falling 1 —
edge
i Hold time from PCLK to REQ invalid 0 —
Output Parameters
tha PCLK to ACK valid — 22
tan Hold time from PCLK to ACK invalid 3 —
todo PCLK to output data valid — 28
taon Hold time from PCLK to output data invalidl 5 —
All timing values are in nanoseconds.

Figure 5-26. Burst Mode Output Timing (Default)
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< tpc >
E: tow =i i
PCLK |
> <- tah >
ACK | X X |
E< trs =E<—trh—>i
VAR AR l '
REQ XXX 5 XXXXX
1 tdis > tdin——>!
VA AR
Data i [XXXXXOROOO0O000N XXXM
Parameter ‘ Description Minimum ‘ Maximum
Input Parameters
ts Setup time from REQ valid to PCLK 12 —
tin Hold time from PCLK to REQ invalid 0 —
tais Setup time from input data valid to PCLK —
tain Hold time from PCLK to input data invalid 6 —
Output Parameters
toc PCLK cycle time 50 700
tow PCLK high pulse duration tod2 -5 bd2 +5
toa PCLK to ACK valid — 18
tan Hold time from PCLK to ACK invalid 3 —

1 toc = programmable delay from 100 to 700 ns, or 50 ns if programmable delay is 0. Timel

stability for the onboard 20 MHz clock source is 50 ppm.
All timing values are in nanoseconds.

Figure 5-27. Burst Mode Input Timing (Default)
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- toc >
E: tow :i E
PCLK | ' .
< tpa—> < tah >
Ack | X X |

< trs

reo [T

< tpdo < tgon >
Data Out | >< >< |

Parameter ‘ Description Minimum ‘ Maximum
Input Parameters

tis Setup time from REQ valid to PCLK 12 —

tn Hold time from PCLK to REQ invalid 0 —
Output Parameters

toc PCLK cycle time 50 700

tow PCLK high pulse duration tod2 - 5 hd2 +5

tha PCLK to ACK valid — 18

tan Hold time from PCLK to ACK invalid 3 —

todo PCLK to output data valid — 28

taon Hold time from PCLK to output data invalig 4 —

1’[pC = programmable delay from 100 to 700 ns, or 50 ns if programmable delay is 0. Timeb

stability for the board 20 MHz clock source is 50 ppm.
All timing values are in nanoseconds.

ase

Figure 5-28. Burst Mode Qutput Timing (PCLK Reversed)
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E< tpc >
;< tow :i: tol :
PCLK |
*— tpa > <— tah B>
ACK | X . X |
- e
reQ  [(XXOOOCRRUCORND | YT
E< tdis =E< tdih—VE
ata In- [(ANXXKCOOOUCOONAN YT
Parameter ‘ Description Minimum ‘ Maximum
Input Parameters
toc PCLK cycle time 50 _
tow PCLK high pulse duration 20 —
to PCLK low pulse duration 20 —
trs Setup time from REQ valid to PCLK falling 1 —
edge
th Hold time from PCLK to REQ invalid 0 —
Output Parameters
tha PCLK to ACK valid — 22
tan Hold time from PCLK to ACK invalid 3 —

All timing values are in nanoseconds.

Figure 5-29. Burst Mode Input Timing (PCLK Reversed)
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Appendix

Specifications A

This appendix lists the specifications for the DIO 6533 devices. These
specifications are typical at 2& unless otherwise noted.

PCI-DI0-32HS, PXI-6533, AT-DI0-32HS, and
DAQCard-6533 Devices

Digital 1/0

Number of channels............................ 32 input/output;
4 dedicated output and control;
4 dedicated input and status

Compatibility .......coveviiieien, TTL/CMOS (standard or
wired-ORY)
HySteresis ......oooveiiiiiiiiiieeee 500 mV

1. As of NI-DAQ 5.1, LabVIEW does not support wired-OR outputs.
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DIO 6533 User Manual

Digital logic levels

Level

Min

Max

Input low voltage

ov

08V

Input high voltage

2V

5V

Input low current for
data lines
Vi, =04V)
DPULL high
DPULL low

—70pA
—10pA

Input high current for

data lines
Vihn=24V)
DPULL high
DPULL low

10pA
40 pA

Input low current for
control lines
Vi, =04V)
CPULL high
CPULL low

—2.5mA
—200pA

Input high current for

control lines
(Vin=24V)
CPULL high
CPULL low

200pA
1.4 mA

Input low current for
CPULL/DPULL
Vi, =04V)

4 pA

Input high current for
CPULL/DPULL
Vihn=24V)

140pA

A2

© National Instruments Corporation
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Level Min Max

Output low voltage
(IoL = 24 mA) — 0.4V

Output high voltage*
(Ion = 24 mA) 2.4V —

*When configured as standard outputs. Drivers configured as wired-OR
outputs are tri-stated when logically high.

Absolute max input voltage range....... -0.3to5V

Power-on state for outputs .................. Tri-stated, pulled up or down
(selectable)

Data transfers.......cccooevveveeviiiiineeennnn. Programmed /O, DMA
Strobed 1/0

Pattern Generation

Direction......cooveeuiiiiiee e Input or output

1Y/ Yo L= Internally or externally timed
© National Instruments Corporation A-3 DI0 6533 User Manual
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Sample rate (max sustainable)............ System dependent
Mode Triton | Chip Set Triton Il Chip Set Natoma Chip Set
PCI-DIO-32HS Rates in MS/s (MB/s) on Sample Systems
32-bit input 2.8 (11.2) 4 (16) 4 (16)
16-bit input 4 (8) 5 (10) 6.67 (13.33)
8-bit input 6.67 (6.67) 10 (10) 10 (10)
32-bit output 1(4) 2(8) 3.33(13.33)
16-bit output 1(2) 2.5(5) 3.33 (6.67)
8-bit output 2(2) 5(5) 6.67 (6.67)
PXI1-6533 Rates in MS/s (MB/s) on Sample Systems
32-bit input 4 (16) — —
16-bit input 5 (10) — —
8-bit input 6.67 (6.67) — —
32-bit output 2.22 (8.88) — —
16-bit output 2.5(5) — —
8-bit output 5(5) — —
DIO 6533 User Manual A-4 © National Instruments Corporation
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Mode Triton | Chip Set Triton Il Chip Set Natoma Chip Set
AT-DIO-32HS Rates in kS/s (kbytes/s) on Sample Systems
32-bit 350 (1400) — —
16-bit 700 (1400) — —
8-bit 1400 (1400) — —
DAQCard-6533 Rates in kS/s (kbytes/s) on Sample Systems
32-bit 30 (120) 70 (280) 140 (560)
16-bit 35 (70) 75 (150) 165 (330)
8-bit 35 (35) 75 (75) 165 (165)

Sample rate (peak internally
timed, for small transfers).................. 10 MS/s
Sample rate (peak externally
timed, for small transfers).................. 20 MS/s

Sample rate (min internally timed)...... 1 S/10 min.

Sample rate (min externally timed).....No limit

© National Instruments Corporation A-5

1. Pattern generation rates depend on your computer, software, and other bus activity. The rates shown were
measured for 100 kS transfers on sample Intel Pentium-based computers, using NI-DAQ software, with no other
DAQ operations in progress. The PCI-DIO-32HS Triton | rates were measured on a 100 MHz Pentium computer with
the Triton | (430FX) chip set. The PCI-DIO-32HS Triton |l rates were measured on a 166 MHz Pentium computer
with the Triton 1l HX (430HX) chip set. The PCI-DIO-32HS Natoma rates were measured on a 180 MHz Pentium
Pro system with the Natoma (440FX) chip set. The PXI-6533 rates were measured using a 133MHz Pentium
CompactPCI controller with the Triton | chip set. The AT-DIO-32HS rates were measured using the dual-DMA
transfer method on a 100 MHz Pentium computer with the Triton | (430FX) chip set. The DAQCard-6533 Triton |
rates were measured using a 75 MHz Pentium computer with the Triton | (430FX) chip set. The DAQCard-6533
Triton Il rates were measured using a 133 MHz Pentium computer with the Natoma (430HX) chip set. The
DAQCard-6533 266 MHz Pentium Il rates were measured using a 266 MHz Pentium Il computer with the Natoma
(440FX) chip set.
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Handshaking
DireCtion ...ovvvv v Input or output
MOAES ..o 6 (burst, level-ACK,

leading-edge pulse,
trailing-edge pulse, long pulse,
and 8255 emulation)

Transfer raté (max)

PCI-DIO-32HS ..., up to 76 MB/s
(19 MS/s) at 32 bits;
up to 38 MB/s
(19 MS/s) at 16 bits;
up to 19 MB/s
(19 MS/s) at 8 bits

PXI-6533....cciiiiiiieeeeiiiiiii e up to 64 MB/s
(16 MS/s) at 32 bits;
up to 34 MB/s
(17 MS/s) at 16 bits;
up to 19 MB/s
(19 MS/s) at 8 bits

AT-DIO-32HS ....cooviiiiiiieieee, up to 1.8 MB/s
(450 kS/s) at 32 bits;
up to 1.8 MB/s
(900 kS/s) at 16 bits;
up to 1.8 MB/s
(1.8 MS/s) at 8 bits

1. Handshaking rates depend on your computer, software, other bus activity, and handshaking protocol. The rates
shown were measured using NI-DAQ software and the burst-mode handshaking protocol, performing continuous
waveform generation using 100,000-point or larger buffers, with no other DAQ operations in progress. The PCI-
DIO-32HS, PXI-6533, and AT-DIO-32HS handshaking rates are DMA-based and do not necessarily increase as the
speed of the computer increases. The PCI-DIO-32HS and AT-DIO-32HS rates shown were measured on a sample
100 MHz Intel Pentium-based computer with an Intel 430FX (Triton I) chip set. The PXI-6533 rates were measured
using a 133 MHz Pentium CompactPCI controller with a Triton | chip set. The DAQCard-6533 rates do tend to
increase as the speed of the computer increases. The DAQCard-6533 75 MHz Pentium rates were measured using a
75 MHz Pentium computer with the Triton | (430FX) chip set. The DAQCard-6533 133 MHz Pentium rates were
measured using a 133 MHz Pentium computer with the Natoma (430HX) chip set. The DAQCard-6533 266 MHz
Pentium Il rates were measured using a 266 MHz Pentium Il computer with the Natoma (440FX) chip set.
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DAQCard-6533

75 MHz 133 MHz 266 MHz
Pentium Pentium Pentium Il
Rates in KB/s (kS/s) on Sample Systems
32-bit 80 (20) 420 (105) 740 (185)
16-bit 44 (22) 250 (125) 470 (235)
8-hit 22 (22) 125 (125) 235 (235)
Pattern and Change Detection
Pattern-detection triggers.................... Start or stop on pattern
Pattern-detection resolution ................ 60 ns or one REQ period,

depending on mode

Change-detection function .................. Sample on change
Change-detection resolution................ 150 ns
Triggers
Start and Stop Triggers
Compatibility ......ccooveviiiiiii e, TTL/CMOS
Trigger tyPesS. ..o Rising or falling edge, or digital
pattern
Pulse width for edge triggers (min).....10 ns
Pattern triggers detection
capabilities........cccooeviiiiiii Detect pattern match or
mismatch on user-selected bits
RTSI Triggers (PCI, PXI, AT)
Trigger INes ..o, 7
© National Instruments Corporation A-7 DI0 6533 User Manual
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Bus Interfaces

PCI-DIO-32HS/PXI-6533 type........... PCI master and target with
onboard linking (scatter-gather)
DMA

AT-DIO-32HS type ....oceevneeiiieeeinn AT slave with dual DMA

DAQCard-6533 type .....oeevuveviiiieeannnes PCMCIA slave

Power Requirement
+5 VDC (+5%)
(with light output load) .............ccennees 500 mA

Power available at I/O connector
PCI-DIO-32HS, PXI-6533,

and AT-DIO-32HS ........ccccoeveeee +4.65t0 +5.25VDC at 1 A
DAQCard-6533 .......cccvvvevreerernnnnn. +4.65 to +5.25 VDC at 250 mA
Physical
Dimensions, not including
(oT0] 1 T=Toa (0] £ 17.5 by 10.7 cm (6.9 by 4.2 in.)
I/0 connector
PCI-DIO-32HS, PXI-6533,
and AT-DIO-32HS ..o, 68-pin male SCSI-II type
DAQCard-6533 ......cccvieiiiieeiines 68-pin female PCMCIA
connector
DIO 6533 User Manual A-8 © National Instruments Corporation
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Environment
Operating temperature ............cc.cceeeeee. 0665
Storage temperature ...........ccceeeveennnenn. —20 foZ0
Relative humidity ............cccooevveiiennnnn. 5% to 90% noncondensing
Functional shock...........c..cccovviviinnnnnnn, MIL-T-28800 E Class 3 (per
Section 4.5.5.4.1) Half-sine
shock pulse, 11 ms duration,
30 g peak, 30 shocks per face
Operational random vibration ............. 51to 500 Hz, 0.31 grms, 3 axes
Nonoperational random vibration........ 5to 500 Hz, 2.5 grms, 3 axes
Note: Random vibration profiles were developed in accordance with
MIL-T-28800E and MIL-STD-810E Method 514. Test levels exceed those
recommended in MIL-STD-810E for Category 1 (Basic Transportation,
Figures 514.4-1 through 514.4-3).
© National Instruments Corporation A-9 DI0 6533 User Manual
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Appendix

Optional Adapter
Description

This appenix describes anpiional 68-to50-pin DIO 6533 device
adapter. The adapter changeshe pinout of the 6533 device tomatch the
pinout of anAT-DIO-32F device. The adaptenables you to use the
6533 device with cables signal colitioning modules and other
accessories thatequire anAT-DIO-32F pinout.

The adapter comectsdirectly to a PCI-DIO-32HS, PXI-633, or
AT-DIO-32HS deviceUsing aPSHR®-68M shieldedcable,you can
alsocomed the adapteraa DAQCad 6533 device.

Thefemale side of tle adapterconneds directly tothe PCI-DIO-32HS,
PX1-6533 or AT-DIO-32HS aevice, or to the PSHR6&8M cable. The
male sideof the alapter provideste pin asignments showin

Figure B-1. See Chapted4, Signal Connections, for a desaiption of
each sigml. The 50-pin adapteras no 5V, CPULL, or DPULL pins,
and has fewemround pins than te 68-pin 6533 device canector.
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Appendix B Optional Adapter Description

DIOD1 | 1 | 2 | DIOD4
DIOD3 | 3 | 4 | DIODO
DIOD6 | 5| 6 | DIOD7
DIOD2 | 7 | 8 | DIOD5
plIocs | 9 | 10| DIOC7

DIOC3 |11|12| DIOC1
DIOC2 | 13|14 | DIOCO
DIOC6 |15|16| DIOC4
GND |17|18| ACK2
GND [19]20| STOPTRIG2 (IN2)
GND |21|22| PCLK2 (OUT2)
GND |23|24| REQ2
GND |25|26| GND
ACK1 |27|28| GND
STOPTRIG1 (IN1) [29[30| GND
PCLK1 (OUT1) [31[32| GND
REQ1 |33|34| GND
DIOA4 |35|36| DIOA6
DIOAO |37 38| DIOA2
DIOAL |39 40| DIOA3
DIOA7 |41|42| DIOA5
DIOB5 |43 |44 | DIOB2
DIOB7 |45 |46| DIOB6
DIOBO |47 |48| DIOB3
DIOB4 |49 (50| DIOB1

Figure B-1. 68-t0-50-Pin Adapter Pin Assignments

DIO 6533 User Manual B-2 © National Instruments Corporation
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Appendix

Customer Communication

For your convenience, this appendix contains forms to help you gather the information necessary to
help us solve your technical problems and a form you can use to comment on the product
documentation. When you contact us, we need the information on the Technical Support Form and the
configuration form, if your manual contains one, about your system configuration to answer your
guestions as quickly as possible.

National Instruments has technical assistance through electronic, fax, and telephone systems to
quickly provide the information you need. Our electronic services include a bulletin board service,
an FTP site, a fax-on-demand system, and e-mail support. If you have a hardware or software
problem, first try the electronic support systems. If the information available on these systems
does not answer your questions, we offer fax and telephone support through our technical support
centers, which are staffed by applications engineers.

Electronic Services

Bulletin Board Support

National Instruments has BBS and FTP sites dedicated for 24-hour support with a collection of files
and documents to answer most common customer questions. From these sites, you can also downloac
the latest instrument drivers, updates, and example programs. For recorded instructions on how to use
the bulletin board and FTP services and for BBS automated information, call (512) 795-6990. You can
access these services at:

United States: (512) 794-5422
Up to 14,400 baud, 8 data bits, 1 stop bit, no parity

United Kingdom: 01635 551422
Up to 9,600 baud, 8 data bits, 1 stop bit, no parity

France: 01 48 65 15 59
Up to 9,600 baud, 8 data bits, 1 stop bit, no parity

FTP Support

To access our FTP site, log on to our Internet Higshatinst.com , asanonymous and use
your Internet address, suchi@ssmith@anywhere.com , as your password. The support files and
documents are located in theipport  directories.

© National Instruments Corporation C-1 DI0 6533 User Manual
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El Fax-on-Demand Support

Fax-on-Demand is a 24-hour information retrieval system containing a library of documents on a wide
range of technical information. You can access Fax-on-Demand from a touch-tone telephone at
(512) 418-1111.

E-Mail Support (currently U.S. only)

You can submit technical support questions to the applications engineering team through e-mail at the
Internet address listed below. Remember to include your name, address, and phone number so we can
contact you with solutions and suggestions.

support@natinst.com

Telephone and Fax Support

National Instruments has branch offices all over the world. Use the list below to find the technical
support number for your country. If there is no National Instruments office in your country, contact the

source from which you purchased your software to obtain support.

&

°£3°<> Telephone

Fax

Australia 03 9879 5166 039879 6277
Austria 06624579900 0662 45 79 90 19
Belgium 02 757 00 20 02 757 03 11
Canada (Ontario) 905 785 0085 905 785 0086
Canada (Quebec) 514 694 8521 514 694 4399
Denmark 4576 26 00 45 76 26 02
Finland 09 72572511 09 725 725 55
France 0148142424 0148142414
Germany 089 741 31 30 089 714 60 35
Hong Kong 2645 3186 2686 8505
Israel 03 5734815 03 5734816
Italy 02 413091 02 41309215
Japan 035472 2970 035472 2977
Korea 02 596 7456 02 596 7455
Mexico 5520 2635 5520 3282
Netherlands 0348 433466 0348 430673
Norway 328484 00 328486 00
Singapore 2265886 2265887

Spain 91 640 0085 91 640 0533
Sweden 08 73049 70 08 7304370
Switzerland 056 200 51 51 056 200 51 55
Taiwan 02 377 1200 02 737 4644

United States
United Kingdom

512 795 8248
01635 523545

512 794 5678
01635 523154
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Technical Support Form

Photocopy this form and update it each time you make changes to your software or hardware, and use
the completed copy of this form as a reference for your current configuration. Completing this form
accurately before contacting National Instruments for technical support helps our applications
engineers answer your questions more efficiently.

If you are using any National Instruments hardware or software products related to this problem,
include the configuration forms from their user manuals. Include additional pages if necessary.

Name

Company

Address

Fax ( ) Phone ( )

Computer brand Model Processor

Operating system (include version number)

Clock speed MHz RAM MB Display adapter
Mouse __yes __ no Other adapters installed
Hard disk capacity MB Brand

Instruments used

National Instruments hardware product model Revision

Configuration

National Instruments software product Version

Configuration

The problem is:

List any error messages:

The following steps reproduce the problem:
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DI0 6533 Hardware and Software
Configuration Form

Record the settings and revisions of your hardware and software on the line to the right of each item.
Complete a new copy of this form each time you revise your software or hardware configuration, and
use this form as a reference for your current configuration. Completing this form accurately before
contacting National Instruments for technical support helps our applications engineers answer your
guestions more efficiently.

National Instruments Products
DAQ hardware

Serial number of hardware

Interrupt level of hardware

DMA channels of hardware

Base I/O address of hardware

Programming choice

National Instruments software name and version

Other boards in system

Base I/O address of other boards

DMA channels of other boards

Interrupt level of other boards

Other Products

Computer make and model

Microprocessor

Clock frequency or speed

Type of video board installed

Operating system version

Operating system mode

Programming language

Programming language version

Other boards in system

Base 1/0O address of other boards

DMA channels of other boards

Interrupt level of other boards
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Documentation Comment Form

National Instruments encourages you to comment on the documentation supplied with our products.
This information helps us provide quality products to meet your needs.

Title: DIO 6533 User Manual
Edition Date:  July 1997
Part Number: 321464B-01

Please comment on the completeness, clarity, and organization of the manual.

If you find errors in the manual, please record the page numbers and describe the errors.

Thank you for your help.

Name

Title

Company

Address

Phone (__ ) Fax (___)

Mail to: Technical Publications Faxto: Technical Publications
National Instruments Corporation National Instruments Corporation
6504 Bridge Point Parkway (512) 794-5678

Austin, TX 78730-5039
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Glossary

Prefix Meaning Value

m- milli- 1073
u- micro- 106
n- nano- 10°
k- kilo- 103
M- mega- 16

Symbols

° degree

- negative of, or minus

Q ohm

/ per

% percent

+ plus or minus

+ positive of, or plus

© National Instruments Corporation G-1
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Glossary

A

A
AC
ACK

address

ANSI

asynchronous

base address

bus

clock

CMOS
CPU

CPULL

DI0 6533 User Manual

amperes
alternating current
acknowledge signal

character code that identifies a specific location (or series of locations)
in memory

American National Standards Institute

hardware—a property of an event that occurs at an arbitrary time,
without synchronization to a reference clock

bit—one binary digit, either 0 or 1

byte—eight related bits of data, an eight-bit binary number. Also used
to denote the amount of memory required to store one byte of data.

a memory address that serves as the starting address for programmable
registers. All other addresses are located by adding to the base address.

the group of conductors that interconnect individual circuitry in a
computer. Typically, a bus is the expansion vehicle to which I/O or
other devices are connected. Examples of PC buses are the AT, EISA,
and PCI bus.

Celsius

hardware component that controls timing for reading from or writing to
groups

complementary metal-oxide semiconductor
central processing unit

control pullup/pulldown selection

G-2 © National Instruments Corporation
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crosstalk

Glossary

an unwanted signal on one channel due to an input on a different
channel

current drive capability the amount of current a digital or analog output channel is capable of

current sinking

current sourcing

DAQ

DC

device

digital input group

digital output group

digital trigger

DIO

sourcing or sinking while still operating within voltage range
specifications

the ability of a DAQ board to dissipate current for analog or digital
output signals

the ability of a DAQ board to supply current for analog or digital output
signals

data acquisition—(1) collecting and measuring electrical signals from
sensors, transducers, and test probes or fixtures and inputting them to a
computer for processing; (2) collecting and measuring the same kinds
of electrical signals with A/D and/or DIO boards plugged into a
computer, and possibly generating control signals with D/A and/or DIO
boards in the same computer

direct current

a plug-in data acquisition board, card, or pad that can contain multiple
channels and conversion devices. Plug-in boards, PCMCIA cards, and
devices such as the DAQPad-1200, which connects to your computer
parallel port, are all examples of DAQ devices. SCXI modules are
distinct from devices, with the exception of the SCXI-1200, which is a
hybrid.

a collection of digital input ports. You can associate each group with its
own clock rates, handshaking modes, buffer configurations, and so on.
A port cannot belong to more than one group.

a collection of digital output ports. You can associate each group with
its own clock rates, handshaking modes, buffer configurations, and so
forth. A port cannot belong to more than one group.

a TTL level signal having two discrete levels—a high and a low level—
that starts or stops an operation

digital input/output

© National Instruments Corporation G-3 DI0 6533 User Manual
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Glossary

DLL

DMA

DPULL

drivers

E

EEPROM

EISA
event

external trigger

FIFO

DI0 6533 User Manual

dynamic link library—a software module in Microsoft Windows
containing executable code and data that can be called or used by
Windows applications or other DLLs. Functions and data in a DLL are
loaded and linked at run time when they are referenced by a Windows
application or other DLLs.

direct memory access—a method by which data can be transferred
to/from computer memory from/to a device or memory on the bus while
the processor does something else. DMA is the fastest method of
transferring data to/from computer memory.

data pullup/pulldown selection

software that controls a specific hardware device such as a DAQ board

electrically erasable programmable read-only memory—ROM that can
be erased with an electrical signal and reprogrammed

extended industry standard architecture
the condition or state of an analog or digital signal

a voltage pulse from an external source that triggers an event such as
A/D conversion

first-in first-out memory buffer—the first data stored is the first data sent
to the acceptor. FIFOs are often used on DAQ devices to temporarily
store incoming or outgoing data until that data can be retrieved or
output. For example, an analog input FIFO stores the results of A/D
conversions until the data can be retrieved into system memory, a
process that requires the servicing of interrupts and often the
programming of the DMA controller. This process can take several
milliseconds in some cases. During this time, data accumulates in the
FIFO for future retrieval. With a larger FIFO, longer latencies can be
tolerated. In the case of analog output, a FIFO permits faster update
rates, because the waveform data can be stored on the FIFO ahead of
time. This again reduces the effect of latencies associated with getting
the data from system memory to the DAQ device.

G4 © National Instruments Corporation
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ft.

glitch

GND

H

h

handshaked digital 1/0

hardware

hardware triggering

hex

Hz

IBM

interrupt

interrupt level

© National Instruments Corporation G-5

Glossary

feet

a brief, unwanted change, or disturbance, in a signal level

ground

hour

a type of strobed digital I/O in which control signals pass both to and
from the digital device, timing and confirming each data transfer. Also
calledfull, ortwo-wayhandshaking, to distinguish this type of transfer
from pattern generation.

the physical components of a computer system, such as the circuit
boards, plug-in boards, chassis, enclosures, peripherals, cables, and so
on

a form of triggering where you set the start time of an acquisition and
gather data at a known position in time relative to a trigger signal

hexadecimal

hertz—the number of scans read or updates written per second

International Business Machines
integrated circuit

identification

inches

a computer signal indicating that the CPU should suspend its current
task to service a designated activity

the relative priority at which a device can interrupt

DI0 6533 User Manual
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Glossary

110

loL
IRQ
ISA

K

kbytes/s
kS

Kword

L

LabVIEW
latched digital 1/0
LED

LSB

m
max
MB
min
min.

MSB

DI0 6533 User Manual

input/output—the transfer of data to/from a computer system involving
communications channels, operator interface devices, and/or data
acquisition and control interfaces

current, output high
current, output low
interrupt request signal

industry standard architecture

a unit for data transfer that means 1,000, §riy@es/s
1,000 samples

1,024 words of memory

laboratory virtual instrument engineering workbench
Seestrobed digital 1/0O.
light-emitting diode

least significant bit

meters

maximum

megabytes of memory
minimum

minute

most significant bit
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mux

NI-DAQ

noise

nonlatched digital I/0

0

operating system

optical isolation

P

pattern generation

Glossary

multiplexer—a switching device with multiple inputs that sequentially
connects each of its inputs to its output, typically at high speeds, in
order to measure several signals with a single analog input channel

NI driver software for DAQ hardware

an undesirable electrical signal-Noise comes from external sources
such as the AC power line, motors, generators, transformers,
fluorescent lights, soldering irons, CRT displays, computers, electrical
storms, welders, radio transmitters, and internal sources such as
semiconductors, resistors, and capacitors. Noise corrupts signals you
are trying to send or receive.

Seeunstrobed digital I/0.

base-level software that controls a computer, runs programs, interacts
with users, and communicates with installed hardware or peripheral
devices

the technique of using an optoelectric transmitter and receiver to
transfer data without electrical continuity, to eliminate high-potential
differences and transients

a type of strobed digital I/O in which timing signals pass either to or
from the digital device, but not in both directions. Typically, the timing
signals occur at a constant rate, resulting in constant-rate digital data
acquisition or waveform generation.

PCI Peripheral Component Interconnect—a high-performance expansion bus
architecture originally developed by Intel to replace ISA and EISA. It
is achieving widespread acceptance as a standard for PCs and
work-stations; it offers a theoretical maximum transfer rate of 132
Mbytes/s.

PCLK peripheral clock signal

© National Instruments Corporation G-7 DI0 6533 User Manual

Download from Www.Somanuals.com. All Manuals Search And Download.



Glossary

PCMCIA

peripheral device

Plug and Play devices

Plug and Play ISA

port

posttrigger acquisition

PPI

ppm

pretrigger acquisition

programmed 1/O

protocol

R

RAM
REQ

ribbon cable

DI0 6533 User Manual

an expansion bus architecture that has found widespread acceptance as
a de facto standard in notebook-size computers. It originated as a
specification for add-on memory cards written by the Personal
Computer Memory Card International Association.

an external device that a board controls, monitors, tests, or
communicates with

devices that do not require dip switches or jumpers to configure
resources on the devices

a specification prepared by Microsoft, Intel, and other PC-related
companies that will result in PCs with plug-in boards that can be fully
configured in software, without jumpers or switches on the boards

(1) a communications connection on a computer or a remote controller
(2) a digital port, consisting of four or eight lines of digital input and/or
output

the technique used on a DAQ board to acquire a programmed number
of samples after trigger conditions are met

programmable peripheral interface
parts per million

the technique used on a DAQ board to keep a continuous buffer filled
with data, so that when the trigger conditions are met, the sample
includes the data leading up to the trigger condition

the standard method a CPU uses to access an I/O device each byte of
data is read or written by the CPU

the exact sequence of bits, characters, and control codes used to transfer
data between computers and peripherals through a communications
channel, such as the GPIB

random-access memory
request signal

a flat cable in which the conductors are side by side

G-8 © National Instruments Corporation

Download from Www.Somanuals.com. All Manuals Search And Download.



RGND
rms

RTSI Bus

S

S
S

settling time

S/s
STARTTRIG
STOPTRIG

strobed digital 1/0

switchless device

synchronous

T

transfer rate

Glossary

reserved ground
root mean square

real-time system integration bus—the National Instruments timing bus
that connects DAQ boards directly, by means of connectors on top of
the boards, for precise synchronization of functions

seconds
samples

the amount of time required for a voltage to reach its final value within
specified limits

samples per second
start trigger signal
stop trigger signal

a type of digital input or output in which hardware uses timing signals
to regulate the rate of input or output. Types of strobed digital 1/0
includehandshakingandpattern generation

devices that do not require dip switches or jumpers to configure
resources on the devices—also calddg and Playdevices

hardware—a property of an event that is synchronized to a reference
clock

the rate, measured in bytes/s, at which data is moved from source to
destination after software initialization and set up operations; the
maximum rate at which the hardware can operate

trigger any event that causes, starts, or stops some form of data capture

tri-state a third output state, other than high or low, in which the output is
undriven

© National Instruments Corporation G-9 DI0 6533 User Manual
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Glossary

TTL

u

unstrobed digital I/0

update

wire

wired-OR

DI0 6533 User Manual

transistor-transistor logic

a type of digital input or output in which software reads or writes the
digital line or port states directly, without using any handshaking or
hardware-controlled timing functions. Also calledmediate
nonhandshakingor unlatcheddigital 1/O.

the output equivalent of a scan. One or more analog or digital output
samples. Typically, the number of output samples in an update is equal
to the number of channels in the output group. For example, one pulse
from the update clock produces one update which sends one new sample
to every analog output channel in the group.

volts

the voltage of the power supply from the computer, approximately 5 V
volts direct current

volts, input high

volts, input low

volts in

volts, output high

volts, output low

reference voltage

data path between nodes

a type of output driver that provides sink current but little or no source
current, and is typically used with a pull-up resistor to provide source
current. If you connect two or more wired-OR outputs together, any one

G-10 © National Instruments Corporation
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Glossary
of the output drivers can drive the resulting connection low. Also called
anopen-collectoror open-drain driver

word the standard number of bits that a processor or memory manipulates at
one time. Microprocessors typically use 8, 16, or 32-bit words.

working voltage the highest voltage that should be applied to a product in normal use,
normally well under the breakdown voltage for safety margin

© National Instruments Corporation G-11 DI0 6533 User Manual
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Index

Numbers AT-DIO-32HS
+5 V signal block diagram, 3-3
connecting to GND, RGND, or output pin mstall_atlon, 2-3
(caution), 4-14 overview, 1-1
description (table), 4-5
8255 emulation, 5-4 to 5-7 B

input, 5-5 to 5-6

output, 5-6 to 5-7

purpose and use, 3-9

timing specifications (figure), 5-8

base I/0O address selection, 2-6

bulletin board support, C-1

burst mode, 5-27 to 5-33
purpose and use, 3-10, 5-27 to 5-28
timing specifications, 5-28 to 5-33

A input mode transfer example (figure),

ACK<1..2> signalSee alsdevel ACK mode. ) 5'23 )
control signal summary (table), 4-7 Input timing i
description (table), 4-3 defauilt (figure), 5-31
reversing pin assignments (note), 4-2 PCLK reversed (figure), 5'3:_3
timing connections, 4-13 output mode transfer example (figure),
adapter, optional 529 -
description, B-1 output timing

. : i default (figure), 5-30
f B-2
addrp;lzsisSSIgnmentS (figure), PCLK reversed (figure), 5-32

base /O address selection, 2-6 bus interface specifications, A-8

PC AT 1/O address map (table), 2-6 to 2-8
AT device configuration, 2-5 to 2-9 C
base I/0 address selection, 2-6

i change detection
DMA channel selection, 2-6

. i definition, 3-6

interrupt channel selection, 2-6 to 2-9 purpose and use, 3-7 to 3-8
PIug and Play mode,_z_-%s clocks, board and RTSI, 4-8
switchless data acquisition, 2-5 configuration

AT devices, 2-5 to 2-9
base I/0 address selection, 2-6
DMA channel selection, 2-6
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interrupt channel selection, 2-6 to 2-9
Plug and Play mode, 2-5
switchless data acquisition, 2-5
PCI, PXI, and DAQCard devices, 2-4
control signal summary, 4-7
CPULL signal
description (table), 4-5
pull-up and pull-down connections, 4-13
to 4-14
customer communicationjv, C-1 to C-2

D

DAQ-DIO chip, 1-2
DAQCard-6533
block diagram, 3-4
configuration, 2-4
installation, 2-3 to 2-4
overview, 1-1
data signal connections, 4-9 to 4-13
example (figure), 4-11
strobed 1/0, 4-12 to 4-13
unstrobed 1/0, 4-10 to 4-12
digital /0 specifications, A-1 to A-3
DIO 6533 devices
optional equipment, 1-7
overview, 1-1 to 1-2
requirements for getting started, 1-3to 1-4
software programming choices, 1-4 to 1-6
National Instruments application
software, 1-4 to 1-5
NI-DAQ driver software, 1-5to 1-6
register-level programming, 1-6
unpacking, 1-8
using PXI with CompactPClI, 1-2 to 1-3
DIOA<O0..7> signal
description (table), 4-4
unstrobed 1/0, 4-10 to 4-11
DIOB<0..7> signal
description (table), 4-4
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unstrobed I/O, 4-10 to 4-11
DIOC<0..7> signal (table), 4-4
DIOD<0..7> signal (table), 4-4
DMA channel selection
PC AT 16-bit DMA channel assignment
map (table), 2-9
software configured, 2-6
documentation
conventions used in manual
National Instruments documentation,
Xii-xiii
organization of manuaki-xii
related documentatioRiii
DPULL signal
description (table), 4-5
pull-up and pull-down connections, 4-13
to 4-14
drive current characteristic, 4-6

E

e-mail support, C-2

electronic support services, C-1 to C-2
environment specifications, A-9
environmental noise, minimizing, 4-14 to 4-15
equipment, optional, 1-7

F

fax and telephone support, C-2

Fax-on-Demand support, C-2

field wiring and termination, 4-14 to 4-16

FTP support, C-1

full handshaking transfeGeehandshaking
transfer.

G

GND signal (table), 4-5
ground reference characteristic, 4-6
groups of ports, 3-5
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H

handshake timing, 5-4 to 5-33
8255 emulation, 5-4 to 5-7
burst mode, 5-27 to 5-33
leading-edge mode, 5-14 to 5-18
level-ACK mode, 5-9 to 5-14
long-pulse mode, 5-19 to 5-22
trailing-edge mode, 5-23 to 5-27
handshaking protocols, 3-8 to 3-10
8255 emulation, 3-9
burst mode, 3-10
comparison of protocols, 3-10 to 3-11
leading-edge pulse, 3-9
level ACK, 3-9
long pulse, 3-9
trailing-edge pulse, 3-9
handshaking transfer
controlling line polarities, 3-13
controlling startup sequence, 3-12
overview, 3-6
starting, 3-12 to 3-13
hardware configuratiorSeeconfiguration.
hardware groups, 3-5
hardware installatiorSeeinstallation.
hardware overview, 3-1 to 3-14
block diagrams
AT-DIO-32HS, 3-3
DAQCard-6533, 3-4
PCI-DIO-32HS/PXI-6533, 3-2
strobed I/0, 3-5 to 3-13
comparison of handshaking
protocols, 3-10 to 3-11
definition, 3-5
handshaking protocols, 3-8 to 3-10
pattern and change detection, 3-6 to
3-8
starting handshaking transfer, 3-12 to
3-13
transfer rates, 3-13 to 3-14

© National Instruments Corporation

achieving highest possible rates, 3-13
to 3-14

maximum, 3-13

I/O connector, 4-1 to 4-9
control signal summary, 4-7
exceeding maximum ratings (note), 4-1
pin assignments (table), 4-2
RTSI bus interface, 4-7 to 4-9
signal characteristics, 4-6
signal descriptions (table), 4-3 to 4-5
initial state of signals, 4-6
installation
AT-DIO-32HS, 2-3
DAQCard-6533, 2-3 to 2-4
PCI-DIO-32HS, 2-1 to 2-2
PXI-6533, 2-2 to 2-3
software, 2-1
unpacking the DIO 6533, 1-8
interrupt channel selection, 2-6 to 2-9
PC AT 16-bit DMA channel assignment
map (table), 2-9
PC AT I/O address map (table), 2-6 to 2-8
PC AT interrupt assignment map (table),
2-8t0 2-9

L

leading-edge mode, 5-14 to 5-18
input, 5-14, 5-15
output, 5-14, 5-16
purpose and use, 3-9
timing specifications
input timing (figure), 5-17
output timing (figure), 5-18
level ACK mode, 5-9 to 5-13
input, 5-9, 5-10
output, 5-10 to 5-11
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purpose and use, 3-9
timing specifications, 5-11 to 5-13
input timing (figure), 5-12
output timing (figure), 5-13
line polarities, controlling, 3-13
long-pulse mode, 5-19 to 5-22
input (figure), 5-19
output (figure), 5-20
purpose and use, 3-9
timing specifications
input timing (figure), 5-21
output timing (figure), 5-22
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message generation, 3-8

National Instruments application software, 1-4
to 1-5

NI-DAQ driver software, 1-5 to 1-6

noise, minimizing, 4-14 to 4-15

P

pattern generation
change detection, 3-7 to 3-8
definition, 3-6
message generation, 3-8
overview, 3-5 to 3-6
pattern-detection triggers, 3-6 to 3-7
example, 3-7
specifying parameters to
pattern-detection circuit, 3-6 to 3-7
pattern generation timing, 5-1 to 5-4
example (figure), 5-1
overview, 5-1
request timing, 5-2 to 5-3
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external requests, 5-2 to 5-3
internal requests, 5-2

trigger timing, 5-3 to 5-4
PC AT devicesSeeAT device configuration.
PCI-DIO-32HS

block diagram, 3-2

configuration, 2-4

installation, 2-1 to 2-2

overview, 1-1
PCLK<1..2> signal

control signal summary (table), 4-7

description (table), 4-4
peripheral device, 3-5
physical specifications, A-8
pin assignments

I/O connector (figure), 4-2

optional adapter (figure), B-2
pins used by PXI-6533 device (table), 1-3
Plug and Play mode, configuring, 2-5
polarity, of signals, 4-6
power connections, 4-14
power requirement specifications, A-8
pull-up and pull-down connections, 4-13 to

4-14

pull-up/pull-down characteristics, 4-6
pulses

leading-edge pulse, 3-9

long pulse, 3-9

trailing-edge pulse, 3-9
PXI-6533

block diagram, 3-2

configuration, 2-4

installation, 2-2 to 2-3

overview, 1-1

pins used by (table), 1-3

R
register-level programming, 1-6
REQ<1..2> signal
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control signal summary (table), 4-7

description (table), 4-3

reversing pin assignments (note), 4-2

timing connections, 4-13
requirements for getting started, 1-4
RGND signal (table), 4-5
RTSI bus interface, 4-7 to 4-9

board and RTSI clocks, 4-8

RTSI triggers, 4-8

signal connections (figure), 4-9

S

Shottky diode, 4-15
signal connections, 4-1 to 4-16
data signal connections, 4-9 to 4-13
strobed 1/O, 4-12 to 4-13
unstrobed 1/O, 4-10 to 4-12
field wiring and termination, 4-14 to 4-16
I/O connector, 4-1 to 4-9
control signal summary, 4-7
pin assignments (table), 4-2
RTSI bus interface, 4-7 to 4-9
signal characteristics, 4-6
signal descriptions (table), 4-3 to 4-5
power connections, 4-14
pull-up and pull-down connections, 4-13
to 4-14
timing connections, 4-13
signal timing, 5-1 to 5-33
handshake timing, 5-4 to 5-33
8255 emulation, 5-4 to 5-7
burst mode, 5-27 to 5-33
leading-edge mode, 5-14 to 5-18
level-ACK mode, 5-9 to 5-14
long-pulse mode, 5-19 to 5-22
trailing-edge mode, 5-23 to 5-27
pattern generation timing, 5-1 to 5-4
example (figure), 5-1
overview, 5-1

© National Instruments Corporation

request timing, 5-2 to 5-3
trigger timing, 5-3 to 5-4
software installation, 2-1
software programming choices, 1-4 to 1-6
National Instruments application
software, 1-4 to 1-5
NI-DAQ driver software, 1-5 to 1-6
register-level programming, 1-6
specifications
bus interfaces, A-8
digital /0, A-1 to A-3
environment, A-9
physical, A-8
power requirement, A-8
strobed 1/0, A-3 to A-7
handshaking, A-6 to A-7
pattern and change detection, A-7
pattern generation, A-3 to A-5
triggers
RTSI triggers, A-7
start and stop triggers, A-7
STOPTRIG<1..2> signal
control signal summary (table), 4-7
description (table), 4-4
timing connections, 4-13
strobed 1/O, 3-5 to 3-13
data signal connections, 4-12 to 4-13
definition, 3-5
handshaking protocols, 3-8 to 3-10
8255 emulation, 3-9
burst mode, 3-10
comparison of protocols, 3-10 to 3-11
leading-edge pulse, 3-9
level ACK, 3-9
long pulse, 3-9
trailing-edge pulse, 3-9
handshaking transfer
controlling line polarities, 3-13
controlling startup sequence, 3-12
overview, 3-6
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starting, 3-12 to 3-13
pattern generation, 3-6 to 3-8
change detection, 3-7 to 3-8
message generation, 3-8
overview, 3-5 to 3-6
pattern-detection triggers, 3-6 to 3-7
specifications, A-3 to A-7
handshaking, A-6 to A-7
pattern and change detection, A-7
pattern generation, A-3 to A-5
switchless data acquisition, 2-5

I

technical support, C-1 to C-2
telephone and fax support, C-2
termination and field wiring, 4-14 to 4-16
timing connections, 4-13
timing of signalsSeesignal timing.
trailing-edge mode, 5-23 to 5-27
input, 5-23, 5-24
output, 5-23, 5-25
purpose and use, 3-9
timing specifications
input timing (figure), 5-26
output timing (figure), 5-27

DIO0 6533 User Manual -6

transfer rates, 3-13 to 3-14
achieving highest possible rates, 3-13 to
3-14
maximum, 3-13
transmission line terminations (figure), 4-16
triggers
RTSI triggers, 4-8
specifications
RTSI triggers, A-7
start and stop triggers, A-7
two-way handshaking transf&ee
handshaking transfer.
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unpacking the DIO 6533, 1-8
unstrobed /O, 4-10 to 4-12

© National Instruments Corporation

Download from Www.Somanuals.com. All Manuals Search And Download.



Free Manuals Download Website
http://myh66.com
http://usermanuals.us

http://www.somanuals.com

http://www.4manuals.cc

http://www.manual-lib.com

http://www.404manual.com

http://www.luxmanual.com

http://aubethermostatmanual.com

Golf course search by state

http://golfingnear.com

Email search by domain

http://emailbydomain.com

Auto manuals search

http://auto.somanuals.com

TV manuals search

http://tv.somanuals.com



http://myh66.com/
http://usermanuals.us/
http://www.somanuals.com/
http://www.4manuals.cc/
http://www.manual-lib.com/
http://www.404manual.com/
http://www.luxmanual.com/
http://aubethermostatmanual.com/
http://www.golfingnear.com/
http://emailbydomain.com/
http://auto.somanuals.com/
http://tv.somanuals.com/

	DIO 6533 User Manual
	Warranty
	Copyright
	Trademarks
	MEDICAL WARNING

	Table of Contents
	About This Manual
	Organization of This Manual
	Conventions Used in This Manual
	National Instruments Documentation
	Related Documentation
	Customer Communication

	Chapter 1 Introduction
	About the DIO 6533 Devices
	Using PXI with CompactPCI
	What You Need to Get Started
	Software Programming Choices
	National Instruments Application Software
	NI-DAQ Driver Software
	Register-Level Programming

	Optional Equipment
	Unpacking

	Chapter 2 Installation and Configuration
	Software Installation
	Hardware Installation
	Installing the PCI-DIO-32HS
	Installing the PXI-6533
	Installing the AT-DIO-32HS
	Installing the DAQCard-6533

	PCI, PXI, and DAQCard Device Configuration
	AT Device Configuration
	Bus Interface
	Plug and Play Mode
	Switchless Data Acquisition



	Chapter 3 Hardware Overview
	Unstrobed I/O
	Strobed I/O—Pattern Generation and Handshaking
	Pattern and Change Detection
	Pattern-Detection Triggers
	Change Detection
	Message Generation

	Handshaking Protocols
	8255 Emulation
	Level ACK
	Leading�Edge Pulse
	Long Pulse
	Trailing�Edge Pulse
	Burst Mode

	Comparing Protocols
	Starting a Handshaking Transfer
	Controlling the Startup Sequence
	Controlling Line Polarities


	Transfer Rates

	Chapter 4 Signal Connections
	I/O Connector
	Signal Descriptions
	Signal Characteristics
	Control Signal Summary

	RTSI Bus Interface
	Board and RTSI Clocks
	RTSI Triggers


	Data Signal Connections
	Unstrobed I/O
	Strobed I/O

	Timing Connections
	Pull-Up and Pull-Down Connections
	Power Connections
	Field Wiring and Termination

	Chapter 5 Signal Timing
	Pattern-Generation Timing
	Request Timing
	Internal Requests
	External Requests

	Trigger Timing

	Handshake Timing
	8255 Emulation
	Input
	Output
	8255 Emulation Mode Timing Specifications

	Other Asynchronous Modes
	Level�ACK Mode
	Leading�Edge Mode
	Long�Pulse Mode
	Trailing�Edge Mode

	Burst Mode
	Burst Mode Timing Specifications



	Appebdix A Specifications
	PCI-DIO-32HS, PXI-6533, AT-DIO-32HS, and DAQCard-6533 Devices
	Digital I/O
	Strobed I/O
	Pattern Generation
	Handshaking

	Pattern and Change Detection
	Triggers
	Start and Stop Triggers
	RTSI Triggers (PCI, PXI, AT)

	Bus Interfaces
	Power Requirement
	Physical
	Environment


	Appendix B Optional Adapter Description
	Appendix C Customer Communication
	Glossary
	Index
	Figures
	Figure 1�1. The Relationship Between the Programmi...
	Figure 2�1. DAQCard-6533 Completed Installation
	Figure 3�1. PCI�DIO�32HS/PXI-6533 Block Diagram
	Figure 3�2. AT�DIO-32HS Block Diagram
	Figure 3�3. DAQCard-6533 Block Diagram
	Figure 3�4. Pattern Detection Example
	Figure 4�1. 6533 Device I/O Connector Pin Assignme...
	Figure 4�2. RTSI Bus Signal Connection
	Figure 4�3. Example of Data Signal Connections
	Figure 4�4. Transmission Line Terminations
	Figure 5�1. Pattern-Generation Timing
	Figure 5�2. Internal Request Timing
	Figure 5�3. External Request Timing
	Figure 5�4. Trigger Input Signal Timing
	Figure 5�5. 8255 Emulation Mode Input
	Figure 5�6. 8255 Emulation Mode Output
	Figure 5�7. 8255 Emulation Timing
	Figure 5�8. Level�ACK Mode Input
	Figure 5�9. Level�ACK Mode Output
	Figure 5�10. Level�ACK Mode Input Timing
	Figure 5�11. Level�ACK Mode Output Timing
	Figure 5�12. Leading�Edge Mode Input
	Figure 5�13. Leading�Edge Mode Output
	Figure 5�14. Leading�Edge Mode Input Timing
	Figure 5�15. Leading�Edge Mode Output Timing
	Figure 5�16. Long-Pulse Mode Input
	Figure 5�17. Long-Pulse Mode Output
	Figure 5�18. Long�Pulse Mode Input Timing
	Figure 5�19. Long�Pulse Mode Output Timing
	Figure 5�20. Trailing�Edge Mode Input
	Figure 5�21. Trailing�Edge Mode Output
	Figure 5�22. Trailing�Edge Mode Input Timing
	Figure 5�23. Trailing�Edge Mode Output Timing
	Figure 5�24. Input Burst Mode Transfer Example
	Figure 5�25. Output Burst Mode Transfer Example
	Figure 5�26. Burst Mode Output Timing (Default)
	Figure 5�27. Burst Mode Input Timing (Default)
	Figure 5�28. Burst Mode Output Timing (PCLK Revers...
	Figure 5�29. Burst Mode Input Timing (PCLK Reverse...
	Figure B�1. 68-to-50-Pin Adapter Pin Assignments

	Tables
	Table 1�1. Pins Used by the PXI�6533 Device
	Table 2�1. PC AT I/O Address Map (Continued)
	Table 2�2. PC AT Interrupt Assignment Map (Continu...
	Table 2�3. PC AT 16�Bit DMA Channel Assignment Map...
	Table 3�1. 6533 Handshaking Protocols�
	Table 4�1. Signal Descriptions (Continued)
	Table 4�2. Control Signal Summary




