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Universal Library User's Guide Introduction

1 Introduction

Congratulations and thank you for selecting Universal Library (UL). We believeit isthe
most comprehensive and easiest to use data acquisition software interface available
anywhere. As easy as Universal Library isto use, significant documentation and explanation
isstill required to help new users get going, and to allow previous users to take advantage of
all the package's powerful features.

The fast changing nature of the software industry makes it very difficult to provide a totally
up to date user guide in written form. Adding to this complexity are the new features and
functions that are constantly being added to the library. To provide the most complete
information possible, and at the same time keep the information current, the Universal
Library documentation is offered in four parts. They are:

1. Universal Library User's Guide: The user's guide provides a general description of

1.1

the UL and offers an overview of the various features and functions and how they
can be used in different operating systems and languages.

Universal Library Function Reference: The Function Reference has complete
details on all the Universal Library functions, usage, and options.

Example Programs: These are perhaps the most valuable and easiest of all the tools
to use. We provide example programsin all the popular languages that include many
of the popular functions. All of the example programs are fully functional and
provided an ideal starting place for your own programming efforts. It is easier to
learn by cutting-and-pasting pieces from a known, working program than it isto start
writing from scratch.

Read MeFiles: The best way to get the latest, most up to date information is
through Read Me files. We incorporate new information into our mainstream
documentation as quickly as possible, but for the very latest information, please take
time to read the various read me files.

Universal Library Description

The Universal Library is the software that you need to write your own programs for use
with OMEGA's data acquisition and control boards. Thelibrary is
universal in three ways:

Universal across boards: The library contains high level functions for al of the common
operations for all boards. Each of the boards has different hardware but the Universal
Library hides these differences from your program. So, for example, a program written for
use with one A/D board will work "asis' with adifferent A/D board.
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Universal across languages: The Universal Library provides theidentical set of functions
and arguments for each supported language. If you switch languages, you will not have to
learn anew library, with new syntax, and different features.

If you are a Softwi RE® user, and are using data acquisition control blocks, specific support
components of applicable UL functions are required and used by SoftWIRE. Refer to
Section 2.4 for more information.

Languages supported by the Universal Library, at the time this manual was published, are
listed in the following table. Both 16- and 32-bit versions are supported where applicable.

Microsoft Windows L anguages Borland Windows Languages Watcom

Visua Basic Borland C++ C++
Visua C/C++ Borland C++ Builder
Quick C for Windows Delphi
Microsoft C

Hewlett Packard
Microsoft DOS L anguages Borland DOS L anguages (Now Adgilent)
QuickBasic 4.5 Turbo C HP VEE
Professional Basic 7.0 Turbo C++
Visual Basic for DOS Borland C++
Quick C

Universal across platforms: The Universal Library provides the same sets of functions for
DOS, Windows 3.x and 32-bit Windows(95/98/M E/NT/2000).

1.2 Installation Overview

InstaCala isapowerful installation, test, and calibration software package that is shipped
free with every board. It isaso provided as part of the Universal Library package.

In addition to the information provided here, please refer to the Software Installation
Manual provided with your disks or CD. In addition, be sure to check the read me files on
the disk/CD you receive for the latest, most up-to-date information.

Please use the Software Installation Manual as a guide for installing the Universal Library
and InstaCal. Where possible, use the default for al options presented. It will be easier to
assist you if you have a problem when the default options are selected.

Windows 95, 98 and ME users are given the option to install the 32-bit library, the 16-bit
library, or both. Unless you have a specific reason to choose otherwise, we recommend you
install the 32-bit library (the default setting).

NOTE: If you aregoing to be using SoftWIRE for data acquisition, you may need to
load the latest version of Universal Library. See Section 1.4 for installation
instructions.
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1.3 The CB.CFG File and InstaCal

All board specific information, including current installed options, are stored in the file
CB.CFG which isread by Universal Library. InstaCal creates and/or modifies this file when
board configuration information is added or updated. The Universal Library will not
function without the CB.CFG file.

For thisreason, you must use I nstaCal to modify all board setups and configurations as
well asto install or remove boards from your system.

1.4 Installation — SoftWIRE Support

There are three magjor software packagesto load in your computer if you are going to use
SoftWIRE. and will be using the data acquisition controls of SoftWIRE* They are:

SoftWIRE
Universal Library

Additional UL SoftWIRE components on the UL CD, entitled Install SoftWIRE UL
Support on the opening menu.

*UL is not required by SoftWIRE if you are not going to be using SoftWIRE's data
acquisition controls. (Obviously, UL would still be necessary if you are doing data
acquisition and control outside of SoftWIRE.)

NOTE: If you have upgraded to SoftWIRE 3.1 from a previous version, and installed the
Data Acquisition controls when you installed the previous version, these controls are still
available to you. If so, you need not upgrade your UL to Ver. 5.2 or higher.

The required loading sequenceis as follows:

1. Load either SoftWIRE or Universal Library main package into the computer first, from
their respective CD, followed by the other (do not load the SoftWIRE UL Support files yet).

2. Load Install SoftWIRE UL Support files from the UL disk (Ver. 5.2 or later) LAST.

1.5 Installation - HP VEE Support

Please use the Software Installation Manual as a guide for installing the Universal Library
and InstaCal. Where possible, use the default for all options presented asit will be easier to
assist you in the event of a problem if the default options are selected.

The modifications made to your system when installing HP VEE Support isidentical to the
modifications made when installing the Universal Library with the following exceptions.

In the directory where VEE resides, the menu bar program VEE.MNU is written (or
CBI.MNN, depending on version).
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NOTE: If you are using a custom VEE.MNU, such as the one shipped with DT-VEE, it
may be overwritten by the install program. Please call technical support
for information on handling multiple custom menu bars.

In the directory where the VEE programs (examples and your programs) reside,
examples are added. The Universal Library examplesfor VEE use OMEGA’s
standard names for examples (see the chart in the section on examples) with the VEE

extension.

Although you are finished installing HP VEE and the driversto link VEE to

OMEGA 1/0 boards, there is one more step to complete before you can use VEE

with an 1/0 board. Y ou must run the program InstaCal.Exe and configure the driver. The
program InstaCal is an installation, calibration and test program which creates a required
configuration file describing the specifics of the hardware installed.
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2 Universal Library Description & Use

The Universal Library consists of a set of functions that are callable from your program.
These functions are grouped according to their purpose. All of the groups except for
Miscellaneous are based on which type of devices they are used with.

VERY IMPORTANT NOTE

In order to understand the functions, please read the board-specific information section
found elsewhere in this manual and in the readme files supplied on the Universal Library
Disk. We a'so urge you to examine and run one or more of the example programs supplied
prior to attempting any programming of your own. Following this advice can save you hours
of frustration and wasted time.

2.1 How to Use the Library

The Universal Library is callable from many languages and environments including Visual
Basic, Visual C++, Borland C++ Builder, and Delphi. This chapter describes how to use the
library from each of the languages, as well as several 16-bit environments. The first section
of the chapter describes details of the library that apply to all languages. The following
sections describe the differences for each language.

Before you start, be sure to:

1. Set up and test your boards with InstaCal. The library will not function until InstaCal has
created a configuration file.

2. Use the example programs for the language you program in. This manual explains
functions and has other necessary information, but it is incomplete without reference to
and review of the examples.

2.2 General UL Language Interface Description

Theinterface to all languagesis a set of function calls and a set of constants. The list of
function calls and constants are identical for each language. All of the functions and
constants are defined in a "header” file for each language. Refer to the sections below and
especially to the example programs for each language. This manual is brief with respect to
details of language use and syntax. Y ou must examine the examples for thisinformation.

Each library function takes alist of arguments and most return an error code. Some
functions also return data via their arguments. For example one of the arguments to chbAl n()
is the name of avariable in which the analog input value will be stored. All function
arguments that return data are listed in the “Returns’.



Universal Library User's Guide Universal Library Description & Use

Constants

Many functions take arguments that must be set to one of a small number of choices. These
choices are al given symbolic constant names. So for example, cbTl n() takes an argument
called Scale that must be set to CH.S US, FAHRENHE T, or KELM N These constant names are
defined and assigned a value in the "header" file for each language. Although it is possible
to use the numbers rather than the symbolic constant names, we strongly recommend that
you use the names. This will make your programs more readable and more compatible with
future versions of the library. The numbers may change in future versions but the symbolic
names will always remain the same.

Options Arguments

Some library functions have an argument called (ot i ons and all options have a default.
Some options have an alternative, such as, DTAGONNECT and NODTGONNECT, one of which is
the default value. Other options do not have a stated alternative. The aternative is the
absence of that option. The opt i ons argument is used to turn on and off various optional
features associated with the function. If you set Gt i ons = 0, the function will set al of
these optionsto the default value, or GFF.

Individual options can be turned on by adding them to the Options argument. So, for
example, Options = BAAKA@RAUNDwill turn on the "background execution” feature.

ot i ons = BACKGERAOUNDHAONTT NUJAUS will select both the "background execution™ and the
"continuous execution” feature.

Error Handling

Almost al library functions return an error code. If no error occurred during that library call
then the error code will be set to O, otherwise it will be set to one of the codes listed in the
Function Reference chapter titled Error Codes.

The cbGet Brr Msg() function can be used to convert the error code to a specific error
message. As an aternative to checking the error code after each function call you can
choose to turn on the library's internal error handling with cbE& r Handl i ng() .

16-bit Values Using Signed Integer Data Type (Basic, Visual Basic, etc.)

When using functions that require 16-bit values, the datais normally in the range 0 to
65535. Using signed integers (as you are forced to do when using Basic and Visual Basic),
reading values above (32767) can be confusing.

(32767) isequivalent to (0111 1111 1111 1111) binary. The next increment, (1000 0000
0000 0000) binary has a decimal value of (- 32768). The maximum value (0111 1111 1111
1111) binary trandatesto (- 1) decimal. Keep thisin mind if you are using Basic, Visual
Basic (up to version 6) or other languages that don’t support unsigned integers.

Thereis additional information on this topic in the Universal Library Function Reference.
Also, refer to the documentation supplied with your language compiler.
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2.3 Using Universal Library in Windows

All 32-hit applications (including console applications) access the 32-bit Windows Dynamic
Link Library(DLL) version of the Universal Library(CBW32.DLL). Example programs are
provided for MS Visual C++, MS Visua Basic, Borland C++, and Borland Delphi in the
Sample32 subdirectories of the installation to illustrate the use of CBW32.DLL.

For 16-bit Windows applications, or Windows applications running in Windows 3.x, the 16-
bit Windows DLL version of the Universal Library (CBW.DLL) should be used. Example
programsin the Samplel6 subdirectories for Visual Basic and both Borland and MS C
illustrate the use of CBW.DLL.

Due to the differences in memory management among various operating systems, the scan
commands have slightly different argument lists. In DOS libraries, al scan commands take
apointer to adata array as one of their arguments. In the Windows 3.x library, these
functions take a handle to a Windows Global Memory buffer instead of a pointer to an
array. In the 32-bit Windows version, these functions take a pointer (a 32-bit virtual
address) or a handle returned from cbWWnBuf Al | oc() . The affected functions are:

cbAl nScan()
cbAQut Scan()
cbAPretrig()
cbO nScan()
cbDQut Scan()
cbS orel nt ()

The Windows library also contains four functions for managing these Windows global
memory buffers. The functions are:

cbWnBuf Al 1 oc()
cbWnBuf Free()
cbWnArrayToBuUf ()
cbWnBuf ToArray()

Real Time Operation Under Windows

Real time operation is available from Windows. To operate at full speed under Windows,
the A/D board must have a FIFO buffer. All of our advanced designs have FIFO buffers.
These include the CIO-DAS80x, CIO-DAS160x, ClO-DAS140x, CIO-DAS16/330x and
PCM-DAS16x. All these data acquisition boards will operate at full speed in real time under
Windows. See the note on real time software calibration and the function

cbACal i bratelat a() .
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Processor Speed

Processor speed remains afactor for DMA transfers and for real time software calibration.
Processors of less than 150MHz Pentium class may impose speed limits below the
capability of the board. See the board specific information and the notes on real time
software calibration.

2.4 Using Universal Library with SoftWIRE

The Universal Library program CD contains various components that load separately to
support SoftWIRE' s Data Acquisition controls. These SoftWIRE controls do not operate
without the UL added components.

To understand how SoftWIRE interacts with DAQ /O boards, study both this manual and
the example programs supplied with SoftWIRE. It is very important that you read the entire
manual for information that relates to usability and performance. Remember, SoftWIRE
uses the Universal Library asthe interface to the I/O boards. Library performance factors
are reflected in SoftWIRE controls that use the library.

Each SoftWIRE control isimplemented as a graphic block. Y ou can access al arguments and
properties on the screen. Y ou connect constants, variables, or objects by dragging a“wire”
from “pin-to-pin.” In large projects, the ability to easily supply an argument with a control
variable that acquires its value elsewhere is especially powerful. See the SoftWIRE Help topic
for each control for detailed information on how to do this.

SoftWIRE Data Acquisition Controls

SoftWIRE is asimple and efficient way to build application programs. Read the Help file,
start with simple examples, and then begin working up your own projects. Please call us
with any suggestions or questions you may have. The following table lists the data
acquisition controls in SoftWIRE that require the UL software support components:

SoftWIRE Control Description

Analog In The Analog In control reads the data from an analog input channel.

Analog In Scan The Anaog In Scan control scans arange of analog input channels and
transfers the samplesin the form of an array

Analog In Trigger The Analog In Trigger control outputs an analog input value when it

goes above or below a specified trigger value.

Analog In PreTrigger | The Analog In PreTrigger control causes an analog input board to wait
for atrigger to occur and then returns a set number of analog samples
before and after the trigger occurred.

Set Trigger The Set Trigger control allows you to specify and set up atrigger source
that starts a scan function using certain Data Acquisition controls.

Analog Out The Analog Out control writes data to an analog output channel.

Analog Out Scan The Analog Out Scan control sends a specified number of analog
output data samples to a specific board over arange of analog output
channels.
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Digital In The Digital In control reads a value from a specified board and digital
input port.

Digital Bit In The Digital Bit In control reads the value, or state, of asingle digital
input bit.

Digital Out The Digital Out control sets the digital output value for a specified
board and port.

2.5 Using the Library with DOS Basic

Each of the supported versions of BASIC consists of two distinct systems. Programs can be
loaded into the BASIC editor and run from within the integrated BASIC environment.
Programs can aso be compiled by acommand line compiler into stand-alone executable
programs that can be run on their own without the help of the integrated BASIC
environment. The Universal Library provides the tools for both methods.

BASIC Header File

Every BASIC program that uses the Universal Library must have aline which includes the
BASIC Universal Library header file - CB.BI. The following line should appear near the
start of every program, before the first library call is made.

"$INOLLEE "B BT

Using Universal Library Within The Integrated BASIC Environment

When you start up BASIC, specify that you want to load the "quick library" version of
Universal Library. For Quick BASIC type:

gb /1 cbgb

For Professional BASIC type:

gbx /1 cbpb
For Visual Basic for DOS, type:

vbdos /1 cbvb
Using The Library With The BASIC Command Line Compiler

To build stand-alone executabl e files with the command line compiler, you must link your
compiled BASIC program with the stand-alone version of the Universal Library. To do this,
you must supply the linker with the library name.

The names of the .lib files are:
QuickBasic CBQB.LIB
Professional Basic CBPB.LIB
Visua Basic for DOS CBVB.LIB
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Sample Basic Programs

The sample BASIC programs included demonstrate how to call each function in the
Universal Library. These programs can be run from within the integrated BASIC
environment. They can also be compiled using the command line compiler with the batch
file supplied. The names of the batch files are:

QuickBasic MAKEQB.BAT
Professional BASIC MAKEPB.BAT
Visud Basic for DOS MAKEVB.BAT

Passing Argumentsto Universal Library

All of the functions in the library require that arguments be passed to them. The file CB.BI
contains the definition of al the argument types that are passed. In general, there are two
classes of arguments, inputs and outputs.

Input Arguments

All arguments that are only used as inputsto alibrary function are listed in the CB.BI file
definition as BYVAL. For these arguments, you can pass either a variable or a constant. So for
example, both of these versions are acceptable:

Boar d\un% = 0
cbS opBackgr ound ( Boar dNUn%)
or
cbS opBackgr ound (0)
Output Arguments
Some arguments are used by the library to pass information back to the caller. For example,
the value from an A/D is returned by cbAl n() to the Dat aVal ue%argument. Others are used

as both inputs and outputs. For example, the Rat e& argument specifies the requested
sampling rate for cbAl nScan() (Input).

The actual sampling rate can vary from the requested sampling rate so the actual rateis
returned by cbAl nScan() to the Rat e&argument (Output).

Output and I nput/Output arguments are defined in the CB.BI function definitions as SEG All
SEGarguments can only be passed via a variable. For example:

Gount & = 1000

Rat e& = 15000

cbAlnScan (0, 0, 1, Gount& Rate& BIPSVATS DataArray(0), 0)
is correct, but,

cbAlnScan (0, O, 1, 1000, 15000, B PSVALTS DataArray(0), 0)
isNOT correct.

10
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Dat aArray Argument with Multiple Channels

Various functions have a Dat aAr r ay argument. The DataArray either receives the data from
an input function such as cbA nScan() , or contains the data to be sent to an output function
such as cbAQut Scan() .

The Dat aAr r ay must be dimensioned to be large enough to contain al of the data. The array
can either be dimensioned with a single dimension or two dimensions. When sampling more
than one channel, it is often more straightforward to use a multiple dimensioned array. The
code below shows both methods:

D MDataBuffer (1999) 'Qne-dinensional array. 0 to 1,999
(2,000) elenents.
or

DMDataBuffer (1, 999) ' Two-di nensional array. 0 & 1 with O-
999 (1,000) el enents each.
LowChan% = 2
H ghChan%= 3
Gount & = 2000
Rat e& = 1000
cbAlnScan (0, LowChan% H ghChan% Gount& Rate& Bl PSVATS
Dat aBuf fer(0), 0)
or

cbAl nScan (0, Lowthan% H ghChan% Count& Rate& Bl PSVALTS,
Dat aBuffer(0, 0), 0)

The advantage of using the multi-dimensioned array is that you can directly address the data
in the array by channel. Therefore, in the example above, Dat aBuf fer (0, 99) addresses
the 100th sample for channel 2 (channel 2 wasthe first element in the array; LowChan?).

Using String Arguments

cbGet B r Msg() requiresthat a string variable be passed as an argument. This string
variable must have been previoudly allocated to be large enough to hold the longest error
message. To do this use Quick BASIC's space$ function asit is done in the example
program.

Er3r$ = space$ (ERRSTRLEN

Integer Arguments

BASIC does not support unsigned integers (0 to 65,535). Values for the integer data type

range from - 32,768 to 32,767. When using functions that require unsigned integers, the data
must be converted. See section 2.2.

11
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BACKGROUND operation

If you use the BAOKGRAUND option with any function, you must declare the associated data
array as' $STATI C

Unless you declare an array as' $STATI C BASIC may move the array around in memory as
the program is executing. Whenever you use the BACKG@ROUND option, the 1/O function
reads/writes from the data array in the background while the BASIC program continues
executing in the "foreground.” If BASIC moves the array while the I/O function is
reading/writing to it, it will cause intermittent and unpredictable problems.

cbS opBackgr ound() should be executed after normal termination of all background
functions to clear variables and flags.

2.6 Using the Library with Visual Basic for DOS
Compiling Stand Alone EXE files

Dueto aquirk in Visual Basic for DOS, if you compile a stand-alone EXE file from within
the IDE and you set the EXE type to "Stand alone EXE file", you will get the following

message:
"fixup overflowat 334 in the segnent -TEXT target external
' BSCEND .

The compiled program will run without error. It appears that the error message is an error.

2.7 Using the Library with C for DOS

The C libraries included with the system can be used with either the Microsoft or Borland C
compilers.

C Header File

Every C program that uses the Universal Library must have aline which includes the
Universal Library C header file, CB.H. The following line should appear near the start of
every program, before the first library call is made.

#i ncl ude "cb. h"

Memory Models

Both Borland and Microsoft C compilers support different memory models. The Universal
Library comes with the following four versions of the library.

CBCC.LIB - For use with compact model
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CBCS.LIB - For use with small model
CBCM.LIB - For use with medium model

CBCL.LIB - For use with large and huge model
Large Data Arrays

The Universal Library supports input and output from very large (>64K) amounts of data. If
your program requires storage and transfer of large single data sets, you must compile it for
the "huge" model and use the CBCL.LIB library. If you declare an array to hold the data, it

should be declared __huge.

If you allocate memory (as is done in the example programs using nal | oc) it should be
allocated using _hal | oc (Microsoft) or hal | oc (Borland), the pointer declared as __huge
and memory freed using _hf r ee (Microsoft) or hf r ee (Borland). Note that you must also
include the nal | oc. h header.

Compiling The Sample C Programs

The example programs demonstrate how to call each of the Universal Library functions
from a C program. Two batch files are provided that show how to compile and link the
sample programs using the Microsoft and Borland compilers.

MAKEMC16.BAT - compile and link with Microsoft C
MAKETC16.BAT - compile and link with Borland C

2.8 Using the Library with HP VEE

The Universal Library For HP VEE includes a complete interface to HP VEE providing a
DataAcq specific menu bar addition and functions as well as complete example of all the
library functions.

To understand how the interface to HP VEE interacts with 1/O boards, you need to study
both this manual and the example programs. This manual is written for symbolic
programming languages such as BASIC and C. VEE isagraphical programming language.

It isvery important that you scan the entire manual for information that relates to general
performance. Remember, VEE isusing the Universal Library asthe interface to the I/0
boards; the entire library. Limitations and performance factorsin the library are reflected in
VEE programs that use the library. The manual contains much related information, like
most manuals, scattered throughout. We encourage you to review the entire manual.

The Universal Library interface to VEE follows the structure of the library asit is used with
all other languages. The arguments presented here in symbolic format are the same
arguments you will need to specify when using V EE to control an 1/O board. The manual
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explains the functions and each of the arguments. The VEE examples show how the
function isinterfaced to VEE and show how to use the function to control the I/O boards.

There is one exception to thisrule. The programming argument Mentandl e isreplaced in
VEE with the argument Dat aAr r ay. VEE allocates data arrays directly. Windows
programming languages use another method of pointing to data arrays. In addition to a name
change, there is some V EE programming logic done to dimension atwo-dimensional data
array for al multichannel operations. Thislogic can be seen by examining the design view
of the function.

Each function isimplemented as a panel. All the arguments are accessible on the panel and
require avaue. In the example programs and in simple projects this method of presenting
the functions is easiest to use. Each value is hard-coded into the panel.

If more complex projects are undertaken, open the design view of the function and drag
certain arguments outside the panel. Dragging an object outside the panel will create a'pin’
to which you can connect constants, variables, or objects such as slider bars. In large
projects the ability to supply an argument with a variable that acquiresits value elsewhere is
especially useful. See the VEE manual for information on how to do this.

See the example ULAI06.VEE for an example of multiple use of several arguments where it
is better to specify the argument values globally. In this example, we have brought several
arguments out of the panel

Remember, if you drag an argument outside a panel you must reconnect the program flow
(top and bottom pins) of the remaining arguments; the one above to the one below the
argument you removed.

New HP VEE Functions

Several new functions have been added strictly for use with HP VEE. These functions are
listed separately in a section devoted to the VEE specific functions. All VEE specific
functions begin with the name cbv, rather than cb . The new functions add VEE style data
and array handling to the library.

Using the HP VEE interface is simple and a great way to connect your VEE programs to the
real world. Read the manual, start with the examples, then begin working up your own
projects. Remember to call us with suggestions!

Must Install Universal Library in Default Directory

The HP VEE library import block CBI_UL contains an exact path specification for the
library CBV.DLL and its header file CBV.H. If you do not install these files into the default
directory suggested by the install program you will have to edit the library import block
CBI_UL to point to the directory where the files are installed.

To edit the library import block, click on the DataAcq menu item then click on its cbLibrary
sub-menu item. Place the mouse cursor at the desired location for the library import block
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and press the left mouse button once. Double click the library import block object. A
detailed CBI_UL library block will be displayed. Within the CBI_UL library block, click on
the button to the right of File Name. Enter the new path with the file name and click OK.
Next click on the button to the right of Definition File. Enter the new path with the file name
and click OK.

Using VEE 3.2 or Later

If you are using VEE 3.2 or later, please edit the library import block and change the library
name from CBV.DLL to CBV32.DLL. Be sure to include the proper path.

2.9 File Functions Overview

One of the features of the Universal Library isthe ability to collect very large amounts of
datato a"streamer” file. The amount of datathat can be collected is limited only by the size
of your hard disk.

After al of the data has been streamed to afile, your program can read it back into arrays
and process it in chunks. This featureis particularly useful with Universal Library from
DOS, where memory is limited.

Thelibrary contains four functions that are used with "streamer" files. cbF | eAl nScan()
and cbFi | ePretrig() read the A/D and store the datain a"streamer” file.

cbF | eGet I nf o() returns information about the streamer file. cbH | eRead() reads data
from a"streamer” fileto an array.

In addition to these library functions, the library comes with three utility programs for use
with the 16-hit version of the library; MAKESTRM.EXE, FRAGTEST.EXE and
RDSTREAM.EXE. These utilities are not compatible with the 32-bit version of the library.

MAKESTRM creates a"streamer" file. This program should be run to alocate afile large
enough to hold all of the data that will be later collected with cbH | eAl nScan() or
cbF lePretrig(). Thesyntaxis:

C\MKESTRMfi | enane # <enter>
FRAGTEST checks an existing disk fileto see if it is fragmented. In order to run at the

faster sampling rates, the "streamer" file must not be fragmented. Refer to " Speeding up
Disk Files' below for moreinformation. The syntax is:

C \ FRAGIEST fil enane <enter>

RDSTREAM reads a"streamer” file and prints its contents on the screen. The syntax is:
C\ROSTREAM i | enane <ent er >
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2.10 Hard Disk VS RAM Disk Files

The simplest type of fileto use is a standard DOS file on a hard disk. The advantage of hard
disk filesisthat they can be very large. Thefile sizeis only limited by the amount of free
space on the disk. Hard disk files have the disadvantage of being slower than RAM disks.
RAM disk (or virtual disk) files are faster but they are limited in size by the amount of
available memory in your computer.

2.11 Maximum Sampling Speed

The maximum sustainable sampling rate that can be specified with the cbF | e functionsis
very hard to predict. It depends on the speed of the CPU and the speed of the disk.

In addition to the variation in sampling speed from machine to machine, there can also be
variations on the same machine between consecutive operations of the same program. When
reading an A/D to memory (non-streaming modes) there is a hard and fast maximum
sampling speed that cannot be exceeded. When using the streaming modes the maximum
rate is much fuzzier and must be arrived at by trial and error.

A rough guideline of attainable speeds are that on a 33 MHz 80386 machine with afast hard
disk it should be possible to collect a megabyte of data at 200 kHz sampling rate to a disk
file. It should also be possible to collect a megabyte of datato a RAM disk at 330 kHz.

In general the maximum sustainable speed for cbF | ePretri g() will be somewhat less
than for cbF | eAl nScan() .

Another characteristic of these "streaming” modes is that the more data you collect the
lower the maximum speed will be. On any machine with any speed disk, you can collect
32000 samplesto a disk file at the maximum A/D speed of 330 kHz. If you are pushing the
upper limits of speed you will find that you can collect 100K samples at a faster rate than
you can collect 500K samples, etc.

2.12 How To Determine Maximum Sampling Speed

The only way to determine the maximum safe speed isto try it repeatedly. Remember, if it
works the first time it will not necessarily work the next time. Therefore, the only way to be
sure that you can reliably run at a particular speed isto try it numerous times. Another
method is to increase the speed to the point where it beginsto fail every time so that you get
some sense of whether or not you are pushing the speed limit on your computer.

Totest it, write a program that calls cbH | eAl nScan() or cbF I ePretri g() (depending on
whether you need pre-trigger data). Check the returned error code. If you get an O/ERRLN
error (error code of 29), it means that the sampling rate is too high. Whenever you get
OvERRWNerror, some data was collected but not all of it. It is often useful to check how
much data was collected to find out whether it was almost fast enough or not even close.
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2.13 Speeding Up Disk Files (De-fragmenting)

Because of the way that disks work, the time that it takes to write to them can vary
tremendously. A large disk file is made up of many small pieces that are written
individually to the disk. If the fileis contiguous (each pieceis side by side) the speed is very
fast. If thefileis fragmented (pieces are in different places on the disk) the speed is much
dower. If you create alarge disk file, the odds are overwhelming that it will be fragmented
to some degree and the maximum sampling speed will be much lower than it would be for
an unfragmented file.

To get around this problem you should use a Disk Optimizer or De-Fragmenter program
immediately before creating the streamer file with MAKESTRM. After you create the
streamer file, it will remain unfragmented so long as you do not erase and recreate it.

Probably the most widely known Disk Optimizer program comes as part of the Norton
Utilities, it is called Speed Disk or SD. To run it type:

D/Q

Thiswill execute the "Quick" optimize, which for these purposes works as well as the Full
Optimization.

After de-fragmenting the disk create a streamer file that is large enough to hold as much
data as you plan to collect with cbF | eAl nScan() or cbF | ePretrig(). To create the disk
file run the standalone MAKESTRM.EXE program. Thiswill create a streamer file of the
required size.

After thefileis created, run FRAGTEST.EXE to see whether or not the file is fragmented. It
is possible that the file may be fragmented even though you just de-fragmented the disk.
The reason for thisisthat the disk may contain some bad sectors which could not be moved
when the disk was optimized. When you create the new fileif it hits one of these bad sectors
it has to skip over it, hence fragmentized.

If FRAGTEST reportsthat the file is fragmented, create a second file and test that with
FRAGTEST. Repeat this until FRAGTEST reports that the file is OK. After you have an
unfragmented disk file you can try using it with cbH | eAl nScan() or cbF I ePretrig() to
collect data. If the maximum sampling speed is till too slow, you should probably switch to
aRAM disk.

2.14 What is a RAM Disk?

A RAM disk isnot really adisk. It isadevice driver that sets aside some of the computer's

memory and makes it appear to DOS as adisk drive. When you install aRAM disk on your
computer it appears exactly asif you have another VERY fast hard disk drive. For example,
if you have one hard disk (drive C:) then when you install the RAM disk it will appear asif

you have ancther hard disk, drive D.
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After the RAM disk isinstalled, all DOS commands work exactly the same on the RAM
disk as on the hard disk. For example you can COPY, DEL, MKDIR, CD just as you would
on ahard disk.

2.15 Installing a RAM Disk

The RAM disk driver comes with DOS. Refer to your DOS manual for more information. In
older versions of DOS it is called either RAMDRIVE.SYS or VDISK.SYS. To install it you
must add one line to your \CONFIG.SY Sfile. Find which directory the DOSfiles are
installed in on your machine. CD to that directory and look for afile called
RAMDRIVE.SYS or VDISK.SYS. If it is not there look at the other .SY Sfilesin the
directory and refer to your DOS manual to find out if any of them are a RAM Disk driver.
After you have located the file add an entry to the \CONFIG.SY Sfile.

If the RAMDRIVE.SY Sfilewasin adirectory called DOS then you would add the
following line to the \CONFIG.SY Sfile.

devi ce=c: \ dos\ ramri ve. sys
The default size for the RAM disk is usually 64K. Y ou will ailmost certainly want to make it

larger than that. The larger you make it the more data you can collect but the less memory
will be available for other programs.

To set up a4 megabyte RAM disk you would add the following line to your CONFIG.SY S
file:

devi ce=c: \ dos\randri ve. sys 4000
If your computer is an 80x86 then you should install the RAM disk in extended memory
(above 1M) by specifying the /e option:

devi ce=c: \ dos\ ramri ve. sys 4000 /e
After you add the new line to the \CONFIG.SY Sfile, reboot the computer (Press CTRL-

ALT-DEL) to install the RAM disk. When the machine reboots it should print a message on
the screen describing the RAM disk.

2.16 Using the RAM Disk

To use the RAM disk you just specify the drive letter in the FileName argument of

cbH | eAl nScan() or cbFH | ePretri g() . For exampleif the RAM disk isdrive D: on your
system then you could set the name of the "streamer" file in your program to
"D:TEST.DAT"

Thisfile can be created with the MAKESTRM.EXE program supplied with the Universal
Library.
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To set up afile large enough to hold 1 million samples, include thislinein your
AUTOEXEC.BAT file:

C \ B\ M\KESTRM D\ TEST. DAT 1000000

The name TEST.DAT is an example. Use the name of your preference.

When you execute cbF | eAl nScan() or cbH | ePreTri g() it will fill up the file on your
RAM drive. Thisfile will be lost as soon as the power is switched off so if you wish to keep
the data you must copy it to the hard disk before turning the computer off.
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3 Analog Input Boards

3.1 Introduction

All boards that have analog input support the cbA n() and cbA nScan() functions (except
expansion boards which support cbA n() only). Boards released after the printing of this
manual are described in readme files on the Universal Library disk.

In cases where hardware-paced A/D conversion is not supported, cbAl nScan() loops
through software paced conversions. The scan will execute at the maximum speed possible.
This speed will vary with CPU speed. The only valid option in this case is CONVERTDATA

If trigger support is 'Polled gate' (as opposed to 'Hardware'), thisindicates that the 'trigger' is
implemented by disabling the on-board pacer by gating it. The trigger input is then polled
continuously until the trigger occurs. When that happens, the software disables the gate
input so that when the trigger returnsto its original state, it does not affect the pacer and
acquisition continues until the requested number of samples has been acquired. There are
two 'side effects' to this type of trigger:

1) The polling portion of the function does not occur in the background even if the
BACKGROUND option was specified (although the actual data acquisition does).

2) Thetrigger does not necessarily occur on the rising edge. Acquisition can start at any
time after the function is called if the trigger input is at ‘active' level. For thisreason, itis
best to use atrigger that goes active for a much shorter time than inactive.

Similar to ‘Polled gate' triggering is ‘Polled digital input’ triggering. For thistrigger type,
the pacer is disabled while the state of adigital input is polled. When the state changesto
active, the pacer is enabled by the software. The polled digital input trigger type limitations
are very similar to the polled gate type described above.

Sampling rateusing SINGLEIO

When using this mode of data transfer, the maximum analog sampling rate is dependent on
the speed of the computer in which the board isinstalled. In general, it is somewherein the
range of 5 to 50 kHz. If the speed you request cannot be sustained, an overrun error will
occur. Datawill be returned, but likely there will be gaps. Some boards, such as the CIO-
DAS08, support only this mode. Thus, the maximum rate attainable with these boardsis
system-dependent.
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3.2 PCI-DAS6000 Series

O Analog Input

Analog Input Functions Supported

cbA n(), cbAnScan(), cbATrig(), cbAPretrig(), cbF IeA nScan(),
cbF lePretrig(), cbALoadQueue()

Analog Input Argument Values
pti ons BACKGROND, QONM NUOUS, EXTALOK, CONVERTDATA
SNAIHQ BLOKQ BURSIMIE EXTTR GER
H ghthan 0to 15in single-ended mode, 0 to 7 in differential mode
Rat e Up to 200000

Range PCI-DAS6023, PCI-DAS6025, PCI-DAS6034, PCI-DAS6035
Bl PIOVALTS
B PSVALTS
B PPTSVALTS
Bl PPTOSMALTS

O Analog Output
PCI-DAS6025, PCI-DAS6035 only

Analog Output Functions Supported
cbAQut (), cbAQut Scan()

Analog Output Argument Ranges

Qpti ons BACKGROUND, GONTINUOS, EXTA.AXK, S MULTANEQS
H ghthan Otol

Rat e Up to 10000

Range B P1LOMOTS

Cat aVal ue 0 to 4095
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Q Digital I/O

Digital 1/0 Functions Supported
cbDQut (), cbOn(), cbbDBtin(), cbbDBtQIt(), cbDonfigBt(),
cbDonfi gPort ()

Digital 1/0 Argument Values

Port Num AXPCRT
Dat aVal ue 0to 255
B t Num Oto7
For PCI-DAS6025, the following additional argument values are also valid
Por t Num FI RSTPARTA, H RSTPCRTB, F RSTPARTAL, Fl RSTPARTCH
Cat aval ue 0to 15 for PORTAL or PCRTCH
0 to 255 for PORTA or PCRTB
B t Num 0to 23 for H RSTPCRTA

Q Counter I/O

Counter Functions Supported
cbCB254onfig(), cbAn(), cbQ.oad()

Counter Argument Values
Gount er Num 1to2

Qonfig H GHONLASTGONT, ONESHOT, RATECENERATAR  SQUARBWAVE,
SOFTWARESTRCBE, HARDWARESTROBE
LoadVal ue 0 to 65535 (see notes on unsigned integersin Section 2.2.)
Q Triggering

Trigger Functions Supported
cbSet Tri gger ()

Trigger Argument Values
Tri gType GATE HG{ GATE LOV TR G PGS ED&F, TR G NEG BDGE
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O Event Notification

Event Notification Functions Supported
cbEnabl eEvent (), cbb sabl eEvent ()

Event Notification Argument Values
BEvent Type ON SCAN FRROR - ON PRETR GEER¢,  ON DATA AVAI LABLE,
ON B\D Al _SCAN

For PCI-DAS6025, PCI-DAS6035, the following additional
argument valueis also valid
ON B\D OF_AQ SCAN

O Hardware Considerations

Pacing Analog I nput
Hardware pacing, external or internal clock supported. When using
EXTTR GER the clock edgeis selectable through InstaCal.

When using EXTALAK and BURSTMLE together, do not use the A/D
External Pacer to supply the clock. Use the A/D Start Trigger input
instead. Since BURSTMXIE is actually paced by the internal burst clock,
specifying EXTALOK when using BURSTMLE is equivalent to specifying
EXTTR G&R

The clock edge used to trigger acquisition for the external pacer may be
rising or falling and is selectable using InstaCal.

The packet sizeis 512 samples.

Analog Input Configuration

The analog input mode may be 8 channel differential, 16 channel single-
ended referenced to ground or 16 channel single-ended non-referenced
and may be selected using InstaCal.

Triggering & Gating
Digital (TTL) hardware triggering is supported for the entire series.
When using cbAPretrig() or cbF I ePretrig() , usethe A/D Stop
Trigger input to supply the trigger.

Gain queue
When using cbALoadQueue( ), up to 8k elements may be loaded into the
queue.
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Pacing Analog Output
Hardware pacing, external or internal clock supported.

Digital Input/Output Configuration

AUXPCRT is bitwise configurable for these boards, and must be configured
using cbDOonfi gBit () or cbD3onfi gPort () before use.

Counters

The source for counters 1 and 2 may be internal 10MHz, internal 100kHz
or external and is selectable using InstaCal.

Event Notification

Note that the BEvent Dat a for N PRETR GE&ERevents may not be accurate.
In general, this value will be below the actual number of pretrigger
samples available in the buffer.

24



Analog Input Boards PCI-DAS4020 Series

3.3 PCI-DAS4020 Series

O Analog Input

Analog Input Functions Supported

cbA n(), cbAnScan(), cbATrig(), cbAPretrig(), cbF IeA nScan(),
cbF lePretrig()

Analog Input Argument Values

ot i ons BACKGROUND, GONTI NUOS, EXTALOK, CONVERTDATA
SNAHQ DWQ BLOXKIQ EXTTR GER

H ghthan 3 max (when scanning multiple channels, the number of channels
scanned must be even)

Rat e Up to 20000000 (Contiguous memory may be required to achieve
maximum performance. See details below.)

Range B PSVALTS
B PIMOTS

O Analog Output

Analog Output Functions Supported
cbAQut (), cbAQut Scan()

Analog Output Argument Ranges

oti ons NONE

H ghthan 1 max

Gount 2

Rat e Ignored

Range Bl PIOMVALTS
B PSVALTS

Cat aval ue 0 to 4095
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Q Digital I/O

Digital 1/0 Functions Supported
cbDQut (), cbOn(), cbbDBtin(), cbbDBtQIt (), cbDlonfigPort ()

Digital 1/0 Argument Values

Port Num H RSTPCRTA, FH RSTPCRIB, FI RSTPARTAL, H RSTPCRTCH
Dat aval ue 0 to 15 for PCRTCL or PCRTCH

0to 255 for PORTA or PCRTB
B t Num 0to 23 for A RSTPCRTA

Q Counter I/O

Counter Functions Supported
None

Q Triggering

Trigger Functions Supported
cbSet Tri gger ()

Trigger Argument Values

Tri gType TR G PCS EDE, TR G NEG EDGE, TR GABOE, TR GBELON
GATEH GH GATELOW GATENEGHYST, GATEPCSHYST, GATEABOVE,
GATEBELON GATH NWNDOW GATECUTWNDON

Thr eshol d 0 to 4095

Q Event Notification

Event Notification Functions Supported
cbEnabl eEvent (), cbb sabl eEvent ()

Event Notification Argument Values

Event Type ON SCAN ERRCR ON PRETR GEER. ON DATA AVAI LABLE,
ONED GF A_SOAN
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O Hardware Considerations

Pacing Analog I nput
Hardware pacing, external or internal clock supported. The clock source
can be set via InstaCal to either the "Trig/Ext CIk" BNC input or the
"A/D Externa Clock" input on the 40 pin connector (P3). Configuring for
the BNC clock input will disable the clock input (pin 10) on the 40-pin
connector.

When EXTALAXK option is used, the clock signal presented to the
"Trig/Ext CIk" BNC input or the"A/D External Clock" input is divided
by 2 by the prescaler. Thisvalueis currently fixed at 2 in the Universal
Library. If both EXTALOK and EXTTR G3&Rare used, both the Trigger
BNC and pin 10 on the 40-pin connector require signals. Thisis further
explained in the Triggering section following. When using EXTALAXK the
Rate argument IS USED by the Universal Library to calculate the
appropriate chain size; please set the Rate argument to the approximate
rate that the external clock will be pacing acquisitions.

The packet size varies. See Memory Configuration below.

Triggering & Gating
Digital (TTL) hardware triggering supported. The trigger source can be
set via InstaCal to either the "Trig/Ext CIk" BNC input, the "A/D Start
Trigger" input on the 40-pin connector (P3) or the "A/D Stop Trigger"
input on the 40-pin connector (P3). Use the A/D Start Trigger input for
cbA nScan() and cbF | eAl nScan() functions. For cbAPretrig() or
cbH lePretrig() functions, usethe A/D Stop Trigger input.

When using both EXTALAXK and EXTTR G&Roptions, one of the signals
(either clock or trigger) must be assigned to the Trig/Ext Clk BNC input.
The function of the Trigger BNC is determined by the setting of "Trig/Ext
Clock Mode" in InstaCal. The Trig/lExt Clock BNC can be set to function
as either the trigger ("A/D Start Trigger") or the clock ("A/D External
Clock™). Pin 10 on the 40-pin connector then assumes the opposite
function.

Analog hardware triggering supported. The trigger source can be set via
InstaCal to any of the analog BNC inputs. cbSet Tri gger () is supported
for TR BE.ONand TR GABOVE trigger types. Analog thresholds are set
relative to the voltage range set in the scan. For example, using a range of
Bl PIMO_TS during a cbAl nScan() , (0) corresponds to - 1V and 4095
corresponds to +1V.
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When using the cbAPret ri g() function, use either the TRIGGER BNC
or Pin 8 of the 40 pin connector. To use the BNC, set InstaCal "Trig/Ext
Clock Mode" to A/D Stop Trigger; otherwise, if not set to this selection,
Pin 8 of the 40-pin connector is used.

When using cbAPr et ri g() with EXTALAK, the two inputs are required.
The TRIGGER BNC can be set to function as either the pacer clock or
the trigger. For the BNC to be setup as the pacer clock, set InstaCal
"Trig/Ext Clk Mode" to A/D External Clock. To usethe BNC as the
trigger, set this InstaCal option to A/D Stop Trigger. If neither of these
selections are used, the 40-pin connector will be used for both inputs; Pin
8 will beinput for A/D Stop Trigger, and Pin 10 will be input for the
pacer clock signal.

Digital (TTL) hardware gating supported. The gate source can be set via
InstaCal to either the "Trig/Ext CIk" BNC input or the "A/D Pacer Gate"
input on the 40-pin connector (P3).

Analog hardware gating supported. Analog thresholds are set relative to
the voltage range set in the scan. For example, using a range of

Bl PIMO_TS during a cbAl nScan(), (0) corresponds to (- 1V) and 4095
correspondsto +1V.

The gate must be in the active (enabled) state before starting an
acquisition.

For EXTALOK or EXTTR GER(digital triggering) using the BNC
connector, InstaCal provides a configuration setting for thresholds. The
selections available are either 0 Voltsor 2.5 Volts. Use 0 Voltsiif the
incoming signal is BIPOLAR. Usethe 2.5 Volts option if the signal is
UNIPOLAR, i.e., standard TTL.

Memory Configuration

In order to achieve the maximum sample rate under some conditions, a
contiguous area of memory must be set up. The following is a guide that
can be used to determine whether or not you need to set up this memory
and how to accomplish it using InstaCal.

If the number of samplesyou are acquiring is less than 2K (2,048)
samples then you do NOT need to set up contiguous memory (the
"Contiguous Mem" edit box in InstaCal can be |eft at zero).

If you are acquiring more than 2048 samples, contiguous memory may be
required depending on sample rate. Use the table below to determine if
contiguous memory is required.
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# of Channels Rate Requiring Contiguous Memory (when sample count >
2048)

1 >4 MHz

2 >2 MHz

4 >1 MHz

If Contiguous Memory is required, follow the InstaCal procedures below:

1.) Run InstaCal, select the PCI-DAS4020 board and click the
"Configure" tab.

2.) Inthe "Memory Size" edit box for the Contiguous Memory Settings,
type in the amount of memory in kilobytes that you need for the
acquisition. To calculate the number of kilobytes required use the
following formula:

(# of KB) = {(# of samples) x (2 bytes/sample) x (1 KB/1024 bytes)},
or
(# of KB) = {(# of samples)/512} .

Note that memory is allocated in blocks of 4 KB. As a consequence,
InstaCal will adjust the amount entered upward to the nearest integer
multiple of 4 KB.

For example, the contiguous memory requirements for a 10,000 sample
acquisition would be:

(10,000/512) = 19.5 rounded up to multiple of 4 kBytes = 20 KB.

Note that the maximum number of samples allowed for the given
contiguous memory sizeis displayed as the "Sample Count" below the
"Memory Size" edit box.

3) Reboot the machine. The Universal Library will attempt to reserve the
contiguous memory at bootup time. If it is unable to reserve all the
memory requested, the amount successfully reserved will be displayed in
the Memory Size entry when InstaCal is run again.

4) After rebooting your PC, please run InstaCal to verify the size of the
Contiguous Memory that was successfully reserved.

5) To change or free the contiguous memory, repeat step 1 through 4
specifying the new size.

Note that the size of the block shown in InstaCal isthe TOTAL
CONTIGUOUS MEMORY availableto ALL BOARDS INSTALLED.
Other boards in the PC using the Universal Library's coWnBuf Al | oc()
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function will also use this contiguous memory, so plan the size of the
contiguous memory buffer accordingly.

There are two special cases where you need to be aware of packet size
and adjust the number of samples acquired accordingly:

1) cbAPretrig()
2.) cbAl nScan with the GONTI NJOUS scan option

These functions use a circular buffer. The data must be aligned in the
buffer by packets for these functions. For both cases, the total number of
samples must be greater than one packet (listed in the table below) and
must be an integer multiple of packet size. In addition, contiguous
memory must be used if noted in the table below. The minimum value for
contiguous memory is calculated using the formulain step 2 above:

(#of KB) ={(# of sasmples) / 512}

As an example, to run cbAlInScan on one channel at 18MHz with the
QONTT NUQUS option set, determine the minimum sample size from the
chart to be 262,144 (since the Rate is between 14 and 20MHz). The
minimum contiguous memory is calculated as follows:

(262,144 /512 ) = 512 KB

Number | Rate in MHz Packet Size Minimum Contiguous Min Contiguous
of in Samples Sample Size | Memory Memory
Channels (two (based on Min
packets) Sample Size)
1 20 >= Rate 131,072 262,144 Required 512 KB
>=13.3
13.3> Rate>=4| 65,536 131,072 Required 256 KB
4> Rate>=2 4,096 8,192 Not Required 0KB
2> Rate 2,048 4,096 Not Required 0KB
2 20 >= Rate >= 131,072 262,144 Required 512 KB
6.6
6.6 > Rate >= 2 65,536 131,072 Required 256 KB
2>Rae>=1 4,096 8,192 Not Required 0KB
1> Rate 2,048 4,096 Not Required 0KB
4 20 >= Rate >= 131,072 262,144 Required 512 KB
33
33>Rate>=1 65,536 131,072 Required 256 KB
1>Rate>=0.5 | 4,096 8,192 Not Required 0KB
0.5 > Rate 2,048 4,096 Not Required 0KB
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*Note that the Event Dat a for N PRETR Q&R events may not be
accurate. In general, this value will be below the actual number of
pretrigger samples available in the buffer.

O Notes for SoftWIRE Users

Memory Configuration

The Analog In Scan control may require more contiguous memory than
listed in the prior table When the GONTI NJOUS option is set for the Analog
In Scan control, the control allocates a buffer large enough to hold four
times as much data as required for a single scan. As a consequence, if you
will be running GONTI NUOUS scans with the Analog In Scan control, you
will need to allocate a minimum of four times that shown in the table
above. For example, using the Analog In Scan control to run a

QONITT NUQUS scan of one channel at 18 MHz will require a minimum scan
Count Per Channel of 262,144 samples, but will require at least 2048 KB
(= 4*262144/512 KB) of contiguous memory.

The Analog In PreTrigger control may require more contiguous memory
than listed in the prior table. When the Analog In PreTrigger control is
run, it allocates a buffer that will hold 512 samples larger than requested
by the user. As a consequence, when contiguous memory is required for
the scan, the Analog In PreTrigger control will require an extra4 KB
worth of contiguous memory be allocated. For example, using the Analog
In PreTrigger control to run a scan with one channel at 18 MHz will
require aminimum Count Per Channel of 262,144 samples, but will
require at least 516 KB (= 512 KB + 4KB) of contiguous memory.
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3.4 PCI-DAS64/Mx/16 Series

O Analog Input

Analog Input Functions Supported

cbA n(), cbAnScan(), cbATrig(), cbAPretrig(), cbF IeA nScan(),
cbF lePretrig(), cbALoadQueue()

Analog Input Argument Values

pti ons BACKGROND, QONM NUOUS, EXTALAK, CONVERTDATA
SNIHQ BLOKQ BURSIMIE EXTTR GER
H ghthan 0to 63 in single-ended mode, 0 to 31 in differential mode
Rat e PCI-DAS64/M 3/16
Up to 3000000
PCI-DAS64/M 2/16
Up to 2000000
PCI-DAS64/M 1/16
Up to 1000000
Range Bl PSVALTS UN 10MOLTS
Bl P2PT5VATS N 5MATS
Bl PLPT25MATS UN 2PT5VALTS
Bl PPT625VALTS UN 1PT25VALTS

O Analog Output

Analog Output Functions Supported
cbAQut (), cbAQut Scan()

Analog Output Argument Ranges

pti ons BACKGROUND, QGONM NUAS, EXTALAXK, S MLTANEQS
H ghthan 1 max
Rat e Up to 100000
Range Bl PLOVALTS
Bl PSVALTS
Dat aVal ue 0 to 65535 (See notes on using signed integersin section 2.2)
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Q

Digital 1/10

Digital 1/0 Functions Supported
cbDQut (), cbOn(), cbbDBtin(), cbbDBtQIt (), cbDlonfigPort ()

Digital 1/0 Argument Values

Port Num H RSTPCRTA, FI RSTPCRIB, Fl RSTPARTAL, Fl RSTPARTCH
ANXPCRT

Dat aval ue 0to 15 for PCRTAL or PCRTCH or  AUXPCRT
0to 255 for PORTA or PCRTB

B t Num 0to 23 for H RSTPCRTA
0 to 3 for AUXPCRT

Counter I/O

Counter Functions Supported
cb@B254nfig(), cbAn(), cbQoad()

Counter Argument Values
Gount er Num 1

Qnfig H GHONLASTGONT,  ONESHOT, RATECENERATAR SQUARBWAVE,
SOFTWARESTRCBE, HARDWARESTROBE
LoadVal ue 0 to 65535 (see notes on unsigned integersin Section 2.2.)
Triggering

Trigger Functions Supported
cbSet Tri gger ()

Trigger Argument Values

Tri gType TR G PCSs EDE, TR G NEG EDGE, TR GABOE, TR GBELON
GATEH GH GATELOW GATENEGHYST, GATEPCSHYST, GATEABO/E,
GATEBELON GATH NWNDOW GATECUTWNDON

Thr eshol d 0 to 65535 (See
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O Event Notification

Event Notification Functions Supported
cbEnabl eEvent (), cbb sabl eEvent ()

Event Notification Argument Values

Event Type ON SCAN ERROR QN PRETR GEER ON DATA AVAI LABLE
ONE\D GF A_SOAN QN E\D OF_AQ SCAN

O Hardware Considerations

Pacing Analog I nput
Hardware pacing, external or internal clock supported.

The clock edge used to trigger acquisition for the external pacer may be
rising or falling and is selectable using InstaCal.

The packet sizeis 512 samples.

Analog Input Configuration

The analog input mode may be 32 channel differential or 64 channel
single-ended and may be selected using InstaCal.

Triggering & Gating
Digital (TTL) hardware triggering supported. Use the A/D Start Trigger
Input (pin 55) for triggering and gating with cbAl nScan() and
cbF | eAl nScan() . Use the A/D Stop Trigger Input (pin 54) for
cbAPretrig() andcbF I ePretrig().

Analog hardware triggering and gating are supported. Use the Analog
Trigger Input (pin 56) for anal og triggering. Analog thresholds are set
relative to the £10V range. For example: athreshold of (0) equates to
(- 10Valts), athreshold of 65535 equates to +9.999695 Volts.

When running BURSTME scans with the EXTALQK option for

cbA nScan() , connect the clock source to the A/D Start Trigger Input
(pin 55). Since the trigger input is used as the clock signal, the

EXTTR G3ERoption cannot be combined with EXTALGCK BURSTMIDE
scans. Since BURSTMIE is actually paced by the internal burst clock,
specifying EXTALOK when using BURSTMZE is equivalent to specifying
EXTTR GZER

When using analog trigger feature, one or both of the DACs are used to
set the threshold and are unavailable for other functions. If the trigger
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function requires a single reference (GATEABO/E, GATEBE.ON

TR GABO/E, TR BH.O/then DACO isavailable. If the trigger function
requires two references (GATH NWNDON GATE QUTWNDON
GATENEGHYS, GATEPCEHYS) then neither DAC is available for other
functions.

Warning: Gating should NOT be used with BURSTMIE scans.

Pacing Analog Output
Hardware pacing, external or internal clock supported.

The clock edge used to trigger analog output updates for the external
pacer may be rising or falling and is selectable using InstaCal.

Event Dat a for N PRETR G&Revents may not be accurate. In general,
this value will be below the actual number of pretrigger samples available
in the buffer.

These boards support concurrent analog input and output scans. That is,
these boards allow for operations of analog input functions (cbA nScan()
and cbAPret ri g()) and analog output functions (cbAQut Scan() ) to
overlap without having to call cbS opBackgr ound() between the start of
input and output scans.

Output Pin 59 Configuration

Pin 59 may be configured as the DAC Pacer Output, SSH Output with
hold configured as high level or SSH Output with hold configured as low
level.
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3.5 PCI- and CIO-DAS6402 and DAS3202 Series

O Analog Input

Analog Input Functions Supported

cbA n(), cbAnScan(), cbATrig(), cbAPretrig(), cbF IeA nScan(),
cbF lePretrig(), cbALoadQueue()

Analog Input Argument Values

ot i ons BAKGROUND, QONTI NJOUS, EXTALAK, CONVERTDATA
SNAHQ B.OKQ BRSIMIE EXTTR GER
H ghChan PCI-DAS6402 & CIO-DAS6402
0to 63 in single-ended mode, 0 to 31 in differential mode
PCI-DAS3202
Oto31
Rat e CIO- DAS6402/12  CIO- DAS6402/16 All others
Up to 330000 Up to 100000 Up to 200000
Range B PIOMOTS UN 10MOTS
B PSVALTS N 5VALTS
Bl P2PT5VALTS UN 2PT5MALTS
Bl PLPT25\VALTS UN 1PT25VALTS

O Analog Output

Analog Output Functions Supported
cbAQut (), cbAQut Scan()

Analog Output Argument Ranges

pti ons S MLTANEQLS
For PCI Versions, the following argument values are also valid
BACKGROUND, EXTALAK, QONM NUOS

H ghthan 1 max

Rat e PCI Versions CIO Versions
Up to 100000 Ignored

Range PCI Versions CIO Versions
B PIOVO.TS Ignored
B PSVALTS
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Cat aval ue 0 to 4095
For PCI-DAS6402/16, PCI-DAS3202/16, Cl O-DA S6402/16, the
following additional function isalso valid
0 to 65535 (See notes on using signed integersin section 2.2)
Q Digital I/O

Digital 1/0 Functions Supported
cbDQut (), cbOn(), cbbDBtin(), cbDBtQIt()

For PCI- Versions, the following additional functionis also valid
cbDonfi gPort ()
Digital 1/0 Argument Values

Por t Num AXPCRT*
Dat aVal ue 0to 255
B t Num Oto7
For PCI- Versions, the following additional argument values are also valid
Port Num FI RSTPGRTA. H RSTPCRTB, H RSTPCRTAL, Fl RSTPCRTCH
Dat aVal ue 0to 15 for PCRTAL or PARTCH
0 to 255 for PORTA or PORTB
B t Num 0to 23 for H RSTPCRTA

Q Counter I/O

Counter Functions Supported
cbCB254onfig(), cbAn(), cbQ.oad()

Counter Argument Values
Gount er Num 1

Qonfig H GHONLASTGONT, ONESHOT, RATECENERATAR  SQUARBWAVE,
SCFTWARESTRCBE,  HARDVWARESTRCBE
LoadVal ue 0 to 65535 (see notes on unsigned integersin Section 2.2)
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Q Triggering
Trigger Functions Supported
cbSet Tri gger ()
Trigger Argument Values
Tri gType TRGPB ED&E TR GNG EDXE, GATEH H GATH.ONV

For PCI- Versions, the following additional argument values are also

valid

TR GABOE, TR BELON GATENEGHYST, GATEPCBHYST,

GATEABO/E, GATEBELON GATH NWNDOW GATEGUTWNDON
Threshol d 0 to 4095

For /16 ver sions the following argument values are also valid
0 to 65535 (see notes on unsigned integersin Section 2.2)

O Event Notification

Event Notification Functions Supported
PCI Versions Only

cbEnabl eEvent (), cbb sabl eEvent ()

Event Notification Argument Values
Event Type ON SCAN FRROR ON PRETR GEER ON DATA AVAI LABLE,

ONE\D OF A _SCAN QN BE\D OF AQ SCAN
Q Hardware Considerations

Pacing Analog I nput
Hardware pacing, external or internal clock supported.
The packet size is 512 samples for Cl O- versions and 2048 for PCI
versions.

Triggering & Gating
Digital (TTL) hardware triggering supported.

PCI version also supports analog hardware triggering. Analog thresholds
are set relative to the 10V range. For example, athreshold of 0 equates
to (- 10)Volts, athreshold of 65535 equates to +9.999695 Valts.
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When using cbAPretrig() or cbF | ePretrig() onthePClI-
DA S6402/16 or PCI-DAS3202/16, use the A/D Stop Trigger In (pin 47)
input to supply the trigger.

When using both EXTALAXK and BURSTMXE on the PCI-DA S6402/16 or
PCI-DAS3202/16, do not use the A/D External Pacer (pin 42) to supply
the clock. Use the A/D Start Trigger In (pin 45) input instead. Since
BURSTMIEis actually paced by the internal burst clock, specifying
EXTA.AK when using BURSTME is equivalent to specifying

EXTTR GER

When using analog trigger feature, one or both of the DACs are used to
set the threshold and are unavailable for other functions. If the trigger
function requires a single reference (GATEABO/E, GATEBH.ON

TR GABO/E, TR BH.O/then DACO isavailable. If the trigger function
requires two references (GATH NWNDON GATE QUTWNDON
GATENEGHYS, GATEPCEHYS) then neither DAC is available for other
functions.

Warning: Gating should NOT be used with BURSTMIE scans.

Gain queue
When using cbALoadQueue() with the PCI version, up to 8k elements
can be loaded into the queue.

Pacing Analog Output
ClO Version Software only
PCI Version Hardware pacing, external or internal clock
supported.

Event Notification
The PCI - version of these boards support concurrent analog input and
output scans. That is, these boards allow for operations of analog input
functions (cbA nScan() and cbAPretri g()) and analog output functions
(cbAQut Scan() ) to overlap without having to call cbS opBackgr ound()
between the start of input and output scans.
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3.6 PCI-DAS1602, PCI-DAS1200 & PCI-DAS1000 Series

O Analog Input

Analog Input Functions Supported

cbA n(), cbAnScan(), cbATrig(), cbAPretrig(), cbF IeA nScan(),
cbF lePretrig()

Analog Input Argument Values

pti ons BACKGROUND, QONM NUOUS, EXTALAK, CONVERTDATA
SNAIHQ BLOKQ BURSIMIE EXTTR GER
H ghthan 0to 15in single-ended mode, 0 to 7 in differential mode
Rat e PCI- DAS1602/12, PCI- DAS1200, PCI- DAS1200Jr
Up to 330000
PCI- DAS1000
Up to 250000
PCI- DAS1602/16, PCI- DAS1002
Up to 200000
PCI- DAS1001
Up to 150000
Range PCI-DAS1602/12, PCI-DAS1602/16, PCI-DAS1200, PCI -
DAS1200Jr, PCI-DAS1002, PCI-DAS1000
Bl PLOVALTS N 10MOTS
B PSVALTS N 5MOTS
Bl P2PT5VALTS UN 2PT5VALTS
Bl PLPT25VATS UN 1PT25VALTS
PCI-DAS1001
Bl PLOVALTS UN 10MOLTS
B PIMOTS WN IMOTS
Bl PPTIVMALTS WN PTIVOLTS
Bl PPTOIVATS UN PTOIVALTS
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O Analog Output
Excludes PCI-DAS1200Jr

Analog Output Functions Supported
cbAOut(), cbAOutScan()

Analog Output Argument Ranges

ot i ons S MLTANEQLS
For_ PCI-DAS1602 Series, the following argument values are also
g&m QONTI NJOS,  EXTALAK
H ghthan Otol
Rat e PCI-DAS1602/16 PCI-DAS1602/12 All others
Up to 100000 Up to 250000 Ignored
Range B PIOMOLTS UN 10MOLTS
B PSVALTS N 5VALTS
Cat aval ue 0 to 4095

For PCI-DAS1602/16, the following argument values are also valid
0 to 65535 (See notes on using signed integersin section 2.2)

Q Digital I/O

Digital 1/0 Functions Supported
cbDQut (), cbOn(), cbbDBtin(), cbbDBtQIt(), cbDlonfigPort ()

Digital 1/0 Argument Values

Por t Num F RSTPARTA, A RSTPCRIB, FI RSTPCRTA., H RSTPORTCH
Dat aval ue 0 to 15 for PCRTCL or PCRTCH

0to 255 for PORTA or PCRTB
B t Num 0to 23 for H RSTPCRTA
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a Counter I/O

Counter Functions Supported
cb@B254nfig(), cbAn(), cbQoad()

Counter Argument Values
Gount er Num 4106

Qonfig H GHONLASTGONT, ONESHOT, RATEAENERATAR  SQUAREVWAVE,
SCFTWARESTRCBE, HARDWARESTROBE
LoadVal ue 0 to 65535 (see notes on unsigned integersin Section 2.2.)
Q Triggering

PCI-DAS1602/16 and PCI-DAS1602/12 Only

Trigger Functions Supported
cbSet Tri gger ()

Trigger Argument Values

Tri gType TR G PCS EDE, TR G NEG EDGE, TR GABOE, TR GBELON
GATEH GH GATELOWN GATENEGHYST, GATEPCSHYST, GATEABOE,
GATEBELON GATH NWNDOW GATECUTWNDOV

Thr eshol d 0 to 4095

O Event Notification
Event Notification Functions Supported

PCI Versions Only
cbEnabl eEvent (), cbb sabl eEvent ()

Event Notification Argument Values
BEvent Type ON SCAN ERRIR (N PRETR GEER ON DATA AVAl LABLE,
ON B\ND OF A _SCAN
For PCI-DAS1602/16 and PCI-DAS1602/12 the following

argument values are also valid
ON BEND OF AO SCAN
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O Hardware Considerations
Pacing Analog I nput
Hardware pacing, external or internal clock supported.

The clock edge used to trigger acquisition for the external pacer may be
rising or falling and is selectable using InstaCal.

For the PCI-DAS1602/16, the packet size is 256 samples. All others in
this series have a packet size of 512 samples.

Analog Input Configuration

The analog input mode may be 8 channel differential or 16 channel
single-ended and may be selected using InstaCal.

Triggering & Gating
PCI-DAS1602 Series
Digital (TTL) and analog hardware triggering supported.

Analog thresholds are set relative to the £10V range. For example: a
threshold of 0 equatesto (- 10)Volts, athreshold of 65535 and a threshold
of 4095 correspond to +9.999695 and +9.995116 Volts for the 16-hit and
12-bit boards, respectively.

When using analog trigger feature, one or both of the DACs are
unavailable for other functions. If the trigger function requires asingle
reference (GATE_ABO/E, GATE BHON TR GABOE, TR GBELON,
DACO isavailable. If the trigger function requires two references
(GATE_I N WNDOW GATE_ QUT_WNDOWN GATE NEG HYS, GATE_
PC5 _HYS), neither DAC is available for other functions.

PCI-DAS1200, PCI-DAS1000 Series
Digital (TTL) hardware triggering supported.

The PCI-DAS1602 boards support concurrent analog input and output
scans. That is, these boards allow for operations of analog input functions
(cbAl nScan() and cbAPretri g()) and analog output functions

(cbAQut Scan() ) to overlap without having to call cbS opBackgr ound()
between the start of input and output scans.

Pacing Analog Output
PCI-DAS1602 Series

Hardware pacing, external or internal clock supported.
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The clock edge used to trigger analog output updates for the external
pacer may be rising or falling and is selectable using InstaCal.

Counters

The source for counter 4 may be internal or external and is selectable
using InstaCal.

Although counters 4, 5 and 6 are programmable through the counter
functions, the primary purpose for some of these counters may conflict
with these functions.

Following isalist of potential conflicts:
PCI-DAS1200, PCI-DAS1000 Series

Counters 5 and 6 are aways available to the user. Counter 4 isused asa
residual counter by some of the analog input functions.

PCI-DAS1602 Series

Counters 5 and 6 are used as DAC pacers by some anal og output
functions. Counter 4 isused as aresidua counter by some of the analog
input functions.
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3.7 PCIM-DAS1602 Series

O Analog Input

Analog Input Functions Supported
cbA n(), cbA nScan(), cbATrig()

Analog Input Argument Values

pti ons BACKGROND, QONM NUOUS, EXTALAK, CONVERTDATA
SNAHQB.OK Q BURSIMIE EXTTR GER
H ghthan 0to 15in single-ended mode, 0 to 7 in differential mode
Rat e 100000
Range Bl PLOVALTS WN 10MOTS
Bl PSVALTS UN 5MALTS
Bl P2PT5VALTS UN 2PT5VALTS
Bl PLPT25MATS N 1PT25VATS

O Analog Output

Analog Output Functions Supported
cbAQut (), cbAQut Scan()

Analog Output Argument Ranges

ot i ons Ignored
H ghthan 1 max
Gount 2

Rat e Ignored
Range Ignored
Cat aVal ue 0 to 4095
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Q Digital I/O

Digital 1/0 Functions Supported
cbDQut (), cbOn(), cbbDBtIin(), cbbB tQut(), cbDnfigPort ()

Digital 1/0 Argument Values

Port Num H RSTPCRTA, FI RSTPCRIB, F RSTPARTAL, Fl RSTPARTCH
ANXPCRT

Dat aval ue 0to 15 for PARTAL, PARTCH or AUXPCRT
0to 255 for PORTA or PCRTB

B t Num 0to 23 for F RSTPCRTA
0 to 3 for AUXPCRT

Q Counter I/O

Counter Functions Supported
cb@B254nfig(), cbAn(), cbQoad()

Counter Argument Values
Gount er Num 1to3

O Event Notification

Event Notification Functions Supported
cbEnabl eEvent (), cbb sabl eEvent ()

Event Notification Argument Values
Event Type ON SCAN FRROR QN DATA AVAI LABLE, ON B\D GF Al _SCAN
Q Triggering

Trigger Functions Supported
cbSet Tri gger ()

Trigger Argument Values
Tri gType TRGPOS ED&E TR G NG BEDE, GATEH GH GATH.ONV

Thr eshol d 0 to 65535 (see notes on unsigned integers in Section 2.2)
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O Hardware Considerations

Pacing Analog I nput
Hardware pacing, external or internal clock supported.

Analog I nput Ranges

The A/D ranges are configured with a combination of a switch (Unipolar
/ Bipolar) and a programmable gain code. The state of this switchisset in
the configuration file using InstaCal. After the UNI/BIP switch setting is
selected, only matching ranges can be used in Universal Library
programs.

Triggering & Gating
Digital (TTL) hardware triggering supported.

Pacing Analog Output
Software pacing only

47



Analog Input Boards

CIO-DAS800 Series

3.8 CIO-DASS800 Series

O Analog Input

Analog Input Functions Supported
cbA n(), cbAl nScan(), cbATri g(), cbF | eAl nScan()

Analog Input Argument Values

ot i ons

H ghthan
Rat e

Range

BACKGROUND, GONTI NUOS, EXTALGK, CONVERTDATA
SNAHQ BLOXKIQ EXTTR GER

Oto7

ClO-DAS802/16
100000

All othersin series
50,000

ClIO-DAS800
Range is not programmable so the Range argument is ignored.

C10-DAS801 supports the following A/D ranges

Bl PLOVALTS N 10MOTS

Bl PSVALTS WN 1MOTS

B PIMALTS WN PTIVALTS

Bl PPTSVALTS UN PTOIVALTS
Bl PPTOSVALTS

Bl PPTOIMATS

C10-DASB802 supports the following A/D ranges
Bl PLOVALTS N 10MOLTS

Bl PSVALTS N 5MALTS

Bl P2PT5VALTS UN 2PT5VALTS
Bl PLPT25MATS N 1PT25VATS
Bl PPT625MALTS

C10-DAS802/16 supports the following A/D ranges

B PIOVOLTS N 10MOLTS

B PSVALTS N SVALTS

Bl P2PT5SVALTS N 2PTSVALTS
Bl PIPT25VQLTS UN 1PT25MALTS
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Q Digital I/O

Digital 1/0 Functions Supported
cbDQut (), cbOn(), cbbDBtin(), cbDBtQIt()

Digital 1/0 Argument Values

Por t Num AXPCRT

Dat aVal ue chbDQut () cbO n()
Oto15 Oto7

B t Num cbDQut () cbO n()
Oto3 Oto2

Q Counter I/O

Counter Functions Supported
cbB254onfig(), cbAn(), cbQ.oad()

Counter Argument Values
Gount er Num 1to3

Qonfig H GHONLASTGONT, ONESHOT, RATECENERATAR  SQUARBWAVE,
SOFTWARESTRCBE,  HARDWARESTROBE
LoadVal ue 0 to 65535 (see notes on unsigned integersin Section 2.2.)

O Hardware Considerations

Pacing Analog I nput
Hardware pacing, external or internal clock supported.

The packet sizeis 128 samples.

Note that digital output is not compatible with concurrent cbAl nScan()
operation, since the channel multiplexer control shares the register with
the digital output control. Writing to this register during a scan may
adversely affect the scan.

Triggering & Gating
Digital hardware triggering supported.
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3.9 CIO-, PCI-, and PC104- DASO08 Series

O Analog Input

Analog Input Functions Supported
cbAI n(), cbAl nScan(), cbATri g(), cbF | eA nScan()

Analog Input Argument Values

ot i ons BACKGROUND, QONT NUOS, EXTALOK, CONVERTDATA
SNAHQ EXTTR GER
H ghthan Oto7
Rat e 50000 (See Notes: Analog Input Boards regarding S NA_H Oscans).
Range DAS08 series

Since the DA S08 series does hot have programmable gain, the Range
arguments for the analog input functions are ignored.

PCI-DAS08
Bl PSMALTS (£5 volts)

CIO-DAS08 and PC104-DAS08

B PIOVOLTS UN 10MOLTS

B PSVALTS

CIO-DAS08-PGH and ClO-DAS08-AOH
B PIOVALTS N 10MOLTS

B PSVALTS WN IMALTS

B PIMOLTS WN PTIMOLTS

B PPTSVALTS UN PTOIMALTS

B PPTIMOLTS Bl PPTOIMALTS

Bl PPTOSMALTS Bl PPTOOSVALTS
CIO-DAS08-PGL and C1O-DAS08-AOL
B PIOVALTS N 10MOLTS

B PSVALTS N SVALTS

Bl P2PT5SVALTS N 2PTSVALTS

Bl PIPT25VQLTS UN 1PT25MALTS

Bl PPT625VALTS

CIO-DAS08-PGM and Cl1O-DAS08-AOM
B PIOVOLTS N 10MOLTS

B PSVALTS WN IMALTS

Bl PPTSVALTS UN PTIMOLTS

B PPTIMALTS N PTOIMVALTS

Bl PPTOSVALTS
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O Analog Output
-AQ, -AOH, -AOM, -AOL versions only

Analog Output Functions Supported
cbAOut(),cbAOutScan()

Analog Output Argument Ranges

ot i ons S MLTANEQLS
H ghthan 1 max
Rat e Ignored
Gount 2 max
Range Ignored
Cat aVal ue 0 to 4095
Q Digital I/O

Digital 1/0 Functions Supported
cbDQut (), cbOn(), cbbDBtin(), cbDBtQIt()

For C1O-DAS08 and Cl O-DAS08-AOx, the following function is also supported:
cbDOonfi gPort ()

Digital 1/0 Argument Values

Por t Num AXPCRT

Dat aVal ue cbDQut () cbO n()
Oto15 Oto7

B t Num cbDQut () cbO n()
Oto3 Oto2

For C1O-DAS08 and Cl O-DAS08-AOx the following additional
argument values are also valid

Port Num H RSTPCRTA, H RSTPCRIB, FI RSTPARTAL, H RSTPCRTCH
Dat aval ue 0 to 15 for PCRTCL or PCRTCH

0to 255 for PORTA or PCRTB
B t Num 0to 23 for F RSTPCRTA
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a Counter I/O

Counter Functions Supported
cb@B254nfig(), cbAn(), cbQoad()

Counter Argument Values
Gount er Num 1to3

onfig H GHONLASTGONT, ONESHOT, RATECENERATCR  SQUARBWAVE,
SOFTWARESTRBE,  HARDWARESTRCBE
LoadVal ue 0 to 65535 (see notes on unsigned integersin Section 2.2.)

O Hardware Considerations

Pacing Analog I nput
Hardware pacing, external or internal clock supported.

Before using the timed analog input function cbAl nScan() with aClO-
or PC104- series board, the output of counter 1 must be wired to the
Interrupt input; if you have a Cl O-DAS08 board revision 3 or higher, a
jumper is provided on the board to accomplish this. An interrupt level
must have been selected in InstaCal and the CB.CFG file saved.

Triggering & Gating
Digital (TTL) polled digital input triggering supported. (See Notes:
Analog Input Boards regarding polled gate trigger support).

Pacing Analog Output
Software pacing only
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3.10 CIO-DASO08/Jr and CIO-DASO08/Jr/16 Series

O Analog Input

Analog Input Functions Supported
cbAI n(), cbAl nScan(), cbATri g()

Analog Input Argument Values

ot i ons CONVERTDATA

H ghthan Oto7

Rat e Ignored

Range Since the DAS08/Jr series does not have programmable gain, the

Range arguments for the analog input functions are ignored.

O Analog Output
If optional D/A converters are installed

Analog Output Functions Supported
cbAOut(),cbAOutScan()

Analog Output Argument Ranges

ot i ons S MLTANEQLS

H ghthan 1 max

Rat e Ignored

Gount 2 max

Range Ignored

Dat aVal ue 0 to 4095
F;r_ g:l O-DAS08/Jr/16-A0, the following argument values are also
vali

0 to 65535 (See notes on using signed integersin section 2.2)
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Q Digital I/O
Digital 1/0 Functions Supported

CIO-DAS08/Jr and CIO-DAS08/Jr/16 Series

cbDQut (), cbOn(), cbbDBtin(), cbDBtQIt()

Digital 1/0 Argument Values

Port Num ANXPCRT
Dat aval ue 0to 255
B t Num Oto7

Q Counter I/O

Counter Functions Supported
None

O Hardware Considerations

Pacing Analog I nput
Software pacing only
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3.11 PCM-DASO08

O Analog Input

Analog Input Functions Supported
cbA n(), cbA nScan(), cbATrig()

Analog Input Argument Values

pti ons BACKGROND, QONM NUOUS, EXTALAK, CONVERTDATA
S NAHQ NOIAINTS, EXTTR GER NOJCALI BRATEHDATA
H ghthan Oto7
Rat e 24000 max (see hardware manual for other restrictions)
Range This board does not have programmable gain so the Range argument

to analog input functionsis ignored.

Q Digital I/O

Digital 1/0 Functions Supported
cbOn(), cbDut(), cbDBtIin(), chDB tQit()

Digital 1/0 Argument Values

Port Num ANXPCRT
Dat aval ue Oto7
B t Num Oto2

O Hardware Considerations

Pacing Analog I nput
Internal or external clock

MAXIMIZING SAMPLING RATES

Although the PCM -DAS08 is capable of 25KHz analog to digital
conversions, not all computersin all configurations can transfer the
converted samples fast enough to sustain a 25 kHz sample and transfer
rate without missing some samples. Thisis especially true in a windows
type environment. Unfortunately, there isn't much you can do to improve
sampling rates in windows, but in DOS, where you have more control
over process, you may be able to attain the full 25 kHz sampling rate.

Deter mining Maximum Sampling Ratesin DOS
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Analog Input Boards PCM-DAS08

If you have installed the DOS version of the Universal Library, autility
program called MAXRATE will have been installed in the UL directory
(C:\CB by default).

MAXRATE will test your computer and advise you of the maximum
sustainable convert and transfer rate.

The maximum rate for your computer will be reported for two conditions.
Thefirst iswith al interrupts enabled, the second is with the time of day
interrupt disabled (TOD). The convert and transfer rate with TOD
disabled will usually be faster.

What hasthe Time of Day interrupt got to do with A/D conversions?

Many TSR's and device drivers "hook" into the TOD interrupt. Using the
TOD clock tick guarantees that every 1/18th of a second the routine will
be woken up and can check status or do whatever the routine is designed
to do. Unfortunately this can create considerable overhead in the TOD
interrupt service routine and will introduce gaps in your sample data at
high rates.

Using the cbAlInScan() option argument to turn off the TOD interrupt will
increase the speed you can maintain with your PCM-DAS08. Turning off
the TOD will also prevent your computer's clock from incrementing
while cbAInScan() isrunning. Your clock will lose time.

At what speed might there be a concern with my computer'stransfer
rate?

Any rate below 5KHz is sustainable with or without TOD interrupt
enabled if your maximum required rateis less than 5KHz then your
computer can do that.

If your required rate is greater that 10K you should run MAXRATE.

Remember, we are discussing the TOTAL rate, not the per channel rate.
If you want 3 channels at 5SKHz, the total rate is 15KHz and you should
run MAXRATE to seeif your computer is up to the task.

What about background operation?

MAXRATE tests your computer using the cbAInScan() routinein the
foreground. If you choose background operation it may not sustain the
maximum rate returned by MAXRATE.

For the fastest performance, use cbAInScan() in the foreground with the
TOD interrupt disabled.
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3.12 PPIO-AIO8

O Analog Input

Analog Input Functions Supported
cbAI n(), cbAl nScan(), cbATri g()

Analog Input Argument Values

ot i ons CONVERTDATA

H ghthan Oto7

Rat e Ignored

Range Since the PP10O-AI108 does not have programmabl e gain, the Range

arguments for the analog input functions are ignored.

Q Digital I/O

Digital 1/0 Functions Supported
cbDQut (), cbOn(), cbDBtIin(), cbDB tQit()

Digital 1/0 Argument Values

Por t Num AXPCRT

Dat aVal ue chDQut () cbO n()
Oto 15 Oto7

B t Num chDQut () cbO n()
0to3 Oto2

O Hardware Considerations

Pacing Analog I nput
Software pacing only
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3.13 CIO- and PC104- DAS16

O Analog Input

Analog Input Functions Supported
cbAI n(), cbAl nScan(), cbATri g()

The DAS16/330, DAS16/330i, DAS16/M 1 and DAS16/M 1/16 also support the
following

cbAPretrig(), cbFleAnScan(), cbFlePretrig()

For DAS16/330i and DAS16/M 1, the following function is also supported:
cbALoadQueue()

Analog Input Argument Values

ot i ons BAKGROUND, QONTI NJOS, EXTALOK, CONVERTDATA
EXTTR GER

For DAS16/330, DAS16/330i, DAS16/M 1 and DAS16/M 1/16, the
following argument values are also valid:
DICONNECT, BLOKIQ EXTMEMIRY

For DAS16, DAS16/F, DAS16/Jr, DAS16/Jr/16 and PC104-
DAS16Jr series, the following argument values are also valid:
SNAEQ DWO

For DAS16/M 1/16, the following argument value is also valid:

BURSTMIE
H ghthan DAS16/M1 and DAS16/M 1/16
Oto7
All others
0to 15in single-ended mode, 0 to 7 in differential mode
Rat e DAS16/M1& DAS16/M1/16 DAS16/330 & 330i
Up to 1000000 Up to 330000
PC104-DAS16Jr/12 ClO-DAS16Jr
Up to 160000 Up to 130000
DASI16/F & DAS16Jr/16 ClO-DASI16
Up to 100000 Up to 50000
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Range

ClIO- and PC104- DAS16

ClIO-DAS16 & CIO-DASI16/F
These boards do not have programmable gain so the Range argument
to analog input functionsis ignored.

All other boardsin this series support the following ranges

B PSVALTS UN 10MOLTS

Bl P2PTSMALTS N 5MOTS

Bl PLPT25VQLTS N 2PTSVALTS
N 1PT25VALTS

For all programmable gain boards in this series except the
DAS16/M 1/16, the following argument value is also valid:
B PLOVALTS

For all programmable gain boards in this series except the Cl1O-
DAS16Jr/16 and PC104-DAS16Jr/16, the following argument value
isalso valid:

Bl PPT625VALTS

O Analog Output
CIO-DAS16 & CIO-DAS16/F only

Analog Output Functions Supported
cbAOut(),cbAOutScan()

Analog Output Argument Ranges

ot i ons

H ghthan
Rat e
Gount
Range

Dat aVal ue

S MLTANEQLS
1 max

Ignored

2 max

Ignored

0 to 4095
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Q Digital I/O

Digital 1/0 Functions Supported
cbDQut (), cbOn(), cbbDBtin(), cbDBtQIt()

For CIO-DAS16 & 16/F, CIO-DAS16/M 1 and ClO-DAS16/M 1/16, the
following function is also supported:

cbDQonfi gPort ()

Digital 1/0 Argument Values

Port Num ANXPCRT
Dat aval ue Oto 15
B t Num Oto3

For CIO-DAS16 & 16/F, CIO-DAS16/M 1 and ClO-DAS16/M 1/16 the
following additional argument values are also valid

Por t Num F RSTPARTA, A RSTPCRIB, FI RSTPARTA., H RSTPORTCH
Dat aval ue 0to 15 for PORTA. or PARTCH

0 to 255 for PORTA or PCRTB
B t Num 0to 23 for A RSTPCRTA

Q Counter I/O

Counter Functions Supported
cbCB8254onfig(), cbAn(), cbQ.oad()

Counter Argument Values
Gount er Num 1to3

For C1O-DAS16/M 1/16 the following additional argument values

are dso valid
4t06

Qonfig H GHONLASTGONT, ONESHOT, RATECENERATAR  SQUAREVWAVE,
SOFTWRESTR(BE,  HARDMRESTRCBE

LoadVal ue 0 to 65535 (see notes on unsigned integersin Section 2.2.)
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Q Triggering
CIO-DAS16/M1/16 Only

Trigger Functions Supported
cbSet Tri gger ()

Trigger Argument Values
Tri gType TRGPOS EDE TR GNEG BEDE, GATEH GH GATH.ONV

Thr eshol d 0 to 65535 (see notes on unsigned integers in Section 2.2)

O Hardware Considerations

Pacing Analog I nput
Hardware pacing, external or internal clock supported.

The packet size is 512 samples

The DMN Ooption can not be used while using the chan/gain queue on the
DAS-330i board.

CIO-DAS16/M 1

The full IMHz rate may not be achievable on some systems when using
the timed anal og functions with CIO-DAS16/M1 to acquire more than
2048 data points. On slow machines, these functions may hang if scan
rateisfast (generally in the range of 500 to 700 kHz). The maximum rate
can be determined by passing in different high rates until the maximum
rate is achieved without hanging the system. If the full 1.0 MHz rate is
required, consider adding aM EGA FIFO memory board and specifying
the EXTMEMIRY option on the call to cbAl nScan() .

Cl10-DAS16/M 1/16 also supports counter numbers 4 through 6 with
counter 4 being the only independent user counter.

Triggering & Gating
For the CIO-DAS16/M 1/16, Digital (TTL) and analog hardware
triggering is supported.

For all othersin thisseries, digital (TTL) polled gate triggering is
supported.

Pacing Analog Output
Software only

61



Analog Input Boards PCM- and PC-CARD- DAS16 Series

3.14 PCM- and PC-CARD- DAS16 Series

O Analog Input

Analog Input Functions Supported
cbA n(), cbAl nScan(), cbATri g(), cbF | eAl nScan()

Analog Input Argument Values
pti ons BAOKEROUND, QONT NUAS, EXTALOK, CONVERTDATA
SNIHQ BLAKIQ EXTTR GER NI NTS,
NOCAL| BRATEDATA

H ghthan DAS16/S and DAS16/330
0to 15
DAS16/D
Oto7
Rat e DAS16/330
330000
PC-CARD-DAS16/16
200000
All othersin series
100000
Range For DAS16x/12, the following A/D ranges are valid:
B PIOMOTS UN 10MOTS
B PSVALTS N 5VALTS
Bl P2PT5VALTS UN 2PT5VALTS
Bl PLPT25MALTS UN 1PT25VALTS
For DAS16x/16, the following A/D ranges are valid:
B PIOMOTS B PSVALTS
Bl P2PT5VALTS Bl PIPT25VATS
For DAS16/330, the following A/D ranges are valid:
B PIOMOTS B PSVALTS
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O Analog Output
PCM-DAS16D/12A0 and PC-CARD-DAS16/xx-A0O only

Analog Output Functions Supported
cbAOut(),cbAOutScan()

Analog Output Argument Ranges

ot i ons S MLTANEQUS (PCM version only)
H ghthan 1 max

Rat e Ignored

Gount 2 max

Range Bl PIOMALTS

For PC-CARD-DAS16/12-A0 & PCM-DAS16D/12A0, the
following argument values are also valid

B PIOMOTS B PSVALTS

Dat aval ue 0 to 4095
For PC-CARD-DAS16/16-A0, the following argument values are
alsovalid

0 to 65535 (See notes on using signed integersin section 2.2)

Q Digital I/O

Digital 1/0 Functions Supported
cbDQut (), cbOn(), cbbBtin(), cbDBtQut(), cbDlonfigPort ()

Digital 1/0 Argument Values

Port Num PC-CARD-DAS16/xx-AO
Fl RSTPCRTA

All othersin this series
H RSTPCRTA, F RSTPCRIB

Dat aval ue 0 to 7 for PCRTA or PCRTB

B t Num PC-CARD-DAS16/xx-AO
0to 3 for H RSTPCRTA

All othersin this series
Oto 7 for H RSTPARTA
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a Counter I/O

Counter Functions Supported
cb@B254nfig(), cbAn(), cbQoad()

Counter Argument Values
Gount er Num 1to3

onfig H GHONLASTGOLNT, ONESHOT, RATECENERATAR  SQUARBWAVE,
SOFTWARESTRBE,  HARDWARESTRCBE
LoadVal ue 0 to 65535 (see notes on unsigned integersin Section 2.2.)

O Hardware Considerations

Pacing Analog I nput
Internal or external clock

The packet size is 256 samples for PCM - boards; 2048 samples for
PC-CARD- boards.

For GONT NUAUS mode scans, the sample count should be at least one
packet size(>=2048 samples) for the PC-CARD- boards.

Note that these cards do not have residual counters. As a consequence,
BLAXK Otransfers must acquire integer multiples of the packet size before
completing the scan. This can be lengthy for the PC-CARDs which must
acquire 2048 sampl es between interrupts for BLOK Otransfers. In
general, it is best to alow the library to determine the best transfer mode
(S NA.H Ovs. BLAXK Q for these boards.

Triggering & Gating
External digital (TTL) polled gate trigger supported on PCM versions.

External digital (TTL) hardware trigger supported on PC-CARD
versions.
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CIO-DAS1400 and CIO-DAS1600 Series

3.15 CIO-DAS1400 and CIO-DAS1600 Series

O Analog Input

Analog Input Functions Supported
cbAI n(), cbAl nScan(), cbATri g()

Analog Input Argument Values

ot i ons

HighChan
Rate

Range

BACKGROUND, GONTI NUOS, EXTALGK, CONVERTDATA
SNAEQ DWQ BURSIMIE EXTTR GER

For C10-DAS1600, the following argument values are also valid
DTCONNECT & EXTMEMIRY.

0to 15 in single-ended mode, 0 to 7 in differential mode

DAS1401/12, DAS1402/12, DAS1601/12, DAS1602/12
160000

DAS1602/16, DAS1402/16

100000

DAS1401/12, DAS1402/12, DAS1601/12, DAS1602/12 to external
memory

330000

Cl10-DAS1402, CIO-DAS1602, C10O-DAS1402/16 and CI O-
DAS1602/16

Bl PIOMALTS WN 10MOLTS

B PSVALTS WN 5\TS

Bl P2PTSVALTS WN 2PT5MALTS

Bl PIPT25VQLTS N 1PT25VQLTS

CIO-DAS1401 and C10-DAS1601

B PILOVOLTS N 10VMALTS

B PIMOLTS WN 1MOTS

Bl PPTIMOLTS WN PTIMOLTS

Bl PPTOIMALTS WN PTOIMALTS
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O Analog Output
CIO-DAS1600 series only

Analog Output Functions Supported
cbAOut(),cbAOutScan()

Analog Output Argument Ranges

ot i ons S MLTANEQLS

H ghthan 1 max

Rat e Ignored

Gount 2 max

Range Analog output gain is not programmable so Range argument is
ignored.

Dat aVal ue 0 to 4095

Q Digital I/O

Digital 1/0 Functions Supported
cbDQut (), cbOn(), cbDBtin(), cbDB tQit()

For DAS1600, the following additional function isalso valid
cbDonfi gPort ()

Digital 1/0 Argument Values

Port Num AXPCRT*
Cat aval ue O0to 15
Bt Num 0to3
For DAS1600, the following additional argument values are also valid
Por t Num FI RSTPARTA. H RSTPCRTB, H RSTPARTAL, Fl RSTPARTCH
Cat aval ue 0to 15 for PORTAL or PCRTCH
0 to 255 for PORTA or PCRTB
B t Num 0to 23 for H RSTPCRTA
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a Counter I/O

Counter Functions Supported
cb@B254nfig(), cbAn(), cbQoad()

Counter Argument Values
Gount er Num 1to3

onfig H GHONLASTGONT, ONESHOT, RATECENERATAR  SQUARBWAVE,
SOFTWARESTRBE,  HARDWARESTRCBE
LoadVal ue 0 to 65535 (see notes on unsigned integersin Section 2.2.)

O Hardware Considerations
Pacing Analog I nput
Hardware pacing, external or internal clock supported.

Specifying S NA_.H Owhile a so specifying BURSTMIE is not
recommended.

When EXTMEMIRY is used with the C1O-DAS1600 the chGet & at us
function will not return the current count and current index. Thisisa
limitation imposed by maintaining identical registers to the KM-
DAS1600.

Triggering & Gating
External digital (TTL) polled gate trigger supported.

Range
The CIO-DAS1400 and Cl1 O-DAS1600 A/D ranges are configured with
a combination of a switch (Unipolar / Bipolar) and a programmable gain
code. The state of this switch is set in the configuration file using
InstaCal. After the UNI/BIP switch setting is selected, only matching
ranges can be used in Universal Library programs.
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3.16 CIO-DAS48/PGA

O Analog Input

Analog Input Functions Supported
cbA n(), cbA nScan(), cbATrig()

Analog Input Argument Values

ot i ons QONVERTDATA

H ghthan 47 (23 differential)

Rat e This board does not have atimer so the Rate argument to the analog
scanning functions is ignored.

Range In voltage mode
B PIOMOLTS UN 10MOLTS
B PSVALTS N 5VALTS
Bl P2PT5VALTS UN 2PT5MALTS
Bl PLPT25MALTS UN 1PT25VALTS
Bl PPT625MALTS
In current mode
MMTC20 MA2TQLO
MALTCH MAPTSTQR2PTS

O Analog Output
Analog Output Functions Supported
The CIO-DASA8/PGA board does not support the analog output functions.
Q Digital I/O
Digital 1/0 Functions Supported
The CIO-DASA8/PGA does not support any of the digital 1/0 functions.

Q Counter I/O

Counter Functions Supported
The CIO-DASA8/PGA does not support any of the counter 1/0 functions.
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3.17 DAS-TC Series

O Temperature Input

Temperature Input Functions Supported
cbTin(), cbTlnScan()

Temperature Input Argument Values

ot i ons NH LTER
Scal e aAsS W FAHRENHET, KEVMN VATS
H ghthan 0to 15

O Hardware Considerations

Pacing I nput
The rate of measurement is fixed at approximately 25 samples per
second.

Selecting Thermocouples
J K,E, T, R, Sor B type thermocouples may be selected using InstaCal.

Open Thermocouples
When using cbTInScan() with the DAS-TC, an open thermocouple error
(GPENCONNECTI QN) on any of the channels will cause all datato be
returned as - 9999.0. Thisis a hardware limitation. If your application
requires isolating channels with defective thermocouples attached and
returning valid data for the remainder of the channels, use the cbTl n()
function instead.

To read the voltage input of the thermocouple, use VALTS for the Scale
parameter in cbTl n() and cbTl nScan() .
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3.18 CIO-DAS-TEMP

O Temperature Input

Temperature Input Functions Supported
cbTin(), cbTlnScan()

Temperature Input Argument Values

ot i ons NH LTER
Scal e AsS W FAHRENHET, KEMN VATS
H ghthan 0to31

O Hardware Considerations
Pacing I nput

The rate of measurement is fixed at approximately 25 samples per
second.

Selecting Thermocouples
J K,E, T, R, Sor B type thermocouples may be selected using InstaCal.
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4 Analog Output Boards

4.1 Introduction

All boards with analog outputs support the cbAQut () and cbAQut Scan() functions. Boards

released after the printing of this manual are described in readme files on the Universal
Library disk.

cbAQut Scan() is designed primarily for boards that support hardware-paced anal og output
but it is also useful when simultaneous update of al channelsis desired. If the hardware is
configured for simultaneous update, this function loads each DAC channel with the
appropriate value before issuing the update command.
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4.2 DACO04 HS Series

Q

Analog Output

Analog Output Functions Supported
cbAOut(),cbAOutScan()

Analog Output Argument Ranges

pti ons BACKGROUND, QONM NUAS, EXTALAXK, S MLTANEQS
H ghthan 0to3

Rat e 500000

Dat aVal ue 0 to 4095
Digital 1/10

Digital 1/0 Functions Supported
cbDQut (), cbOn(), cbDBtIin(), cbDB tQit()

Digital 1/0 Argument Values

Por t Num AUXPCRT*
Dat aval ue Oto 255
B t Num Oto7

Hardware Considerations

Pacing Analog Output
Hardware pacing, external or internal clock supported.

The external clock is hardwired to the DAC pacer. If aninternal clock is
to be used, do not connect a signal to the ExtPacer input.
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4.3 DAC Series (Excluding HS Series)

O Analog Output

Analog Output Functions Supported
cbAOut(),cbAOutScan()

Analog Output Argument Ranges

ot i ons S MLTANEQLS

H ghChan DACO2 DACO08
Otol Oto7
DACO06 DAC16
Oto5 Oto 15

Rat e Ignored

Gount HighChan - LowChan + 1 max

Range Ignored

Dat aVal ue 0 to 4095

For the /16 series, the following argument values are also valid
0 to 65535 (See notes on using signed integersin section 2.2)

O Hardware Considerations

Pacing Analog Output
Software only
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4.4 PCM- and PC-CARD- DAC Series

O Analog Output

Analog Output Functions Supported
cbAOut(),cbAOutScan()

Analog Output Argument Ranges

ot i ons S MLTANEQLS

H ghChan DACO2 DACO08
Otol Oto7

Rat e Ignored

Gount HighChan - LowChan + 1 max

Range PCM-DACO08 and PC-CARD-DACO08
Ignored
PCM-DACO02
Bl PIOMOLTS Bl PSVALTS
N 10MO.TS N 5VALTS

Cat aval ue 0 to 4095

Q Digital I/O

Digital 1/0 Functions Supported
cbDQut (), cbDOn(), cbbBtIin(), cbbDBtQut(), cbDlonfigPort ()

Digital 1/0 Argument Values

Por t Num F RSTPARTA, F RSTPCRTB
Dat aval ue 0to 15 for PORTAor PCRTB
B t Num 0to 7 using Fl RSTPCRTA
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O Hardware Considerations

Pacing Analog Output
Software only

Digital Configuration

PCM- and PC-CARD- DAC Series

Supports two, configurable 4-bit ports, Fl RSTPARTA and FI RSTPCRTB.
Each can be independently configured as either inputs or outputs via

cbDOonfigPort ().
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45 CIO-DDAO0G6 Series

O Analog Output

Analog Output Functions Supported
cbAOut(),cbAOutScan()

Analog Output Argument Ranges

ot i ons S MLTANEQLS

H ghthan 0to5

Rat e Ignored

Gount HighChan - LowChan + 1 max
Range Ignored

Dat aVal ue 0 to 4095

For the /16 series, the following argument values are also valid
0 to 65535 (See notes on using signed integersin section 2.2)

Q Digital I/O

Digital 1/0 Functions Supported
cbDQut (), cbOn(), cbbDBtin(), cbbDBtQIt (), cbDlonfigPort ()

Digital 1/0 Argument Values

Por t Num F RSTPARTA, F RSTPCRIB, FI RSTPCRTA., H RSTPORTCH
Dat aval ue 0to 15 for PCRTC

0 to 255 for PORTA or PCRTB
B t Num 0to 23 using Fl RSTPCRTA

O Hardware Considerations

Pacing Analog Output
Software only

Initializing ‘Zero Power-Up’ State
When using the CIO-DDAOQ6 "zero power-up state" hardware option, use

cbAQut Scan() to set the desired output value and enable the DAC
outputs.
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4.6 PCIl-and CPCI- DDA Series

O Analog Output

Analog Output Functions Supported
cbAOut(),cbAOutScan()

Analog Output Argument Ranges

ot i ons S MLTANEQLS
H ghChan DDAO2 DDAO04
Otol 0to3
Rat e Ignored
Gount HighChan - LowChan + 1 max
Range B PIOMOLTS UN 10MOLTS
B PSVALTS N 5VALTS
Bl P2PT5VALTS UN 2PT5MALTS
Cat aval ue 0 to 4095

PCI- and CPCI- DDA Series

DDAOS8
Oto7

For the /16 series, the following argument values are also valid
0 to 65535 (See notes on using signed integersin section 2.2)

Q Digital I/O
Digital 1/0 Functions Supported

cbDQut (), cbOn(), cbbBtIn(), cbDBtQut(), cbDlonfigPort ()

Digital 1/0 Argument Values

SEQONDPCRTA SEOONDPCRTB,  SECONCPCRTAL,  SEQONDPCRTCH

Por t Num F RSTPCRTA, FI RSTPCARIB, FI RSTPCRTA., F RSTPCRTCH
Dat aval ue 0to 15 for PARTC

0 to 255 for PORTA or PCRTB
B t Num 0to 47 using Fl RSTPCRTA

O Hardware Considerations

Pacing Analog Output
Software only
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5 Digital Input / Output

5.1 Introduction

This section has details on using digital 1/0 boards in conjunction with the Universal
Library. Boards released after the printing of this manual will be described in readme files
on the Universal Library disk.

Note on Basic signed integers

When reading or writing ports that are 16 bits wide, you should be aware of the following
issues using signed integers (as you are forced to do when using Basic):

On some boards (the PDI SO16 for example) the AUXPCRT digital ports are set up as one, 16-
bit port. When using cbDQut (), the digital values are written as a single, 16-bit word. Using
signed integers, writing values above 0111 1111 1111 1111 (32767 decimal) can be
confusing. The next increment, 1000 0000 0000 0000, has a decimal value of (- 32768).
Using signed integers, thisis the value that you would use for turning on the MSB only. The
valuefor al bitsonis (- 1). Keep thisin mind if you are using Basic, since Basic does not
supply unsigned integers (values from 0 to 65536).

Note on boards using 8255 ar chitecture

To fully utilize the performance of this and other Digital 1/0 function calls, we recommend
that you refer to the 82C55 data sheet. Contact OMEGA for a copy.
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5.2 ACS5 Series

Q Digital I/O

Digital 1/0 Functions Supported
cbDQut (), cbOn(), cbbDBtin(), cbbDBtQIt (), cbDlonfigPort ()

Digital 1/0 Argument Values

Port Num FI RSTPGRTA. H RSTPCRTB, H RSTPCRTAL, Fl RSTPCRTCH
For DUAL-ACS5 and QUAD-ACS, the following argument values
areasovalid

SEQONDPCRTA, SEOONDPCRTB,  SECONCPCRTAL,  SEQONDPCRTCH

For QUAD-ACS, the following argument values are also valid
TH ROPCRTA, TH RCPCRTB, TH ROPCRTAL, TH RDPCRTCH
FOURTHPCRTA FORTHPCRIB, FOURTHPARTAL, FOLRTHPORTCH

Cat aval ue 0to 15 for PCRTC
0 to 255 for PCRTA or PCRTB

B t Num 0to 23 using Fl RSTPCRTA
For DUAL-AC5 and QUAD-ACS, the following argument values
arealsovalid

2410 47 using Fl RSTPCRTA

For QUAD-ACS, the following argument values are also valid
48 to 95 using Fl RSTPARTA
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5.3 DIO Series

Q Digital I/O

Digital 1/0 Functions Supported
cbDQut (), cbOn(), cbbDBtin(), cbbDBtQIt (), cbDlonfigPort ()

Digital 1/0 Argument Values
Por t Num FI RSTPRTA, F RSTPCRTB, H RSTPCRTAL, Fl RSTPCRTCH

For DI1048, DIO48H, DI1096, and D10192, the following

argument values are also valid
SEQONDPCRTA,  SEQONDPCRIB,  SEGONCPCRTAL,  SEQONDPCRTCH

For DI096, and DI0192, the following argument values are also
valid

TH ROPCRTA, TH RCPCRTB, TH ROPCRTAL, TH RDPCRTCH
FOURTHPCRTA FORTHPCRIB, FOURTHPARTAL, FOLRTHPORTCH

For DI10192, the following argument values are also valid
F FTHPARTA through B GHTHPCRTCH

Dat aval ue 0to 15 for PCRTC
0to 255 for PORTA or PCRTB
B t Num 0to 23 using Fl RSTPCRTA

For DI0O48, DI0O48H, DI096, and DI0192, the following
argument values are also valid
2410 47 using Fl RSTPCRTA

For DI1096, and DI10192, the following argument values are also
vaid
48 to 95 using Fl RSTPARTA

For DI10192, the following argument values are also valid
96 to 191
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O Event Notification
ClO- and PCI- DIO24 and DIO24H Only

Event Notification Functions Supported
cbEnabl eEvent (), cbb sabl eEvent ()

Event Notification Argument Values
Event Type ON_EXTERNAL_| NTERRUPT

8l

DIO Series



Digital Input / Output DI024/CTR3 and D24/CTR3 Series

5.4 DIO24/CTR3 and D24/CTRS3 Series

Q

Digital 1/10

Digital 1/0 Functions Supported
cbDQut (), cbOn(), cbbDBtin(), cbbDBtQIt (), cbDlonfigPort ()

Digital 1/0 Argument Values

Port Num H RSTPCRTA, F RSTPCRIB, FI RSTPARTAL, H RSTPCRTCH
Dat aval ue 0to 15 for PCRTC
0to 255 for PORTA or PCRTB
B t Num 0to 23 using Fl RSTPCRTA
Counter I/O

Counter Functions Supported
cbCB254onfig(), cbAn(), cbQ.oad()

Counter Argument Values
Gount er Num 1to3

Qonfig H GHONLASTGONT, ONESHOT, RATECENERATAR  SQUARBWAVE,
SCFTWARESTRCBE,  HARDWARESTROBE
LoadVal ue 0 to 65535 (see notes on unsigned integersin Section 2.2.)

Event Notification
CIO-DOI24/CTR3 and PCI-DIO24/CTR3

Event Notification Functions Supported
cbEnabl eEvent (), cbb sabl eEvent ()

Event Notification Argument Values
BEvent Type ON_EXTERNAL_| NTERRUPT

Hardware Considerations

Counter Configuration

On the PCM board, the counter source functions are programmable using
InstaCal.
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5.5 PCI-DIO48/CTR15

Q

Digital 1/10

Digital 1/0 Functions Supported
cbDQut (), cbOn(), cbbDBtin(), cbbDBtQIt (), cbDlonfigPort ()

Digital 1/0 Argument Values

Port Num H RSTPCRTA, FI RSTPCRIB, F RSTPCRTAL, Fl RSTPARTCH
SEQONDPCRTA,  SEOONDPCRTB,  SECONDPCRTAL,  SEOONDPARTCH
Dat aval ue 0to 15 for PCRTC
0to 255 for PORTA or PCRTB
B t Num 0to 47 using Fl RSTPCRTA
Counter I/O

Counter Functions Supported
cb@B254nfig(), cbAn(), cbQoad()

Counter Argument Values
Gount er Num 1to15

onfig H GHONLASTGOLNT, ONESHOT, RATECENERATAR  SQUARBVWAVE,
SOFTWARESTRBE,  HARDWARESTRCBE
LoadVal ue 0 to 65535 (see notes on unsigned integersin Section 2.2.)

Event Notification

Event Notification Functions Supported
cbEnabl eEvent (), cbb sabl eEvent ()

Event Notification Argument Values
Event Type ON_EXTERNAL_| NTERRUPT
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5.6 PDISO8 and PDISO16 Series

Q Digital I/O

Digital 1/0 Functions Supported
cbDQut (), cbOn(), cbbDBtin(), cbDBtQIt()

Digital 1/0 Argument Values
Por t Num AXPCRT

Dat aval ue PDISO8
Oto 255

PDISO16
0 to 65535 (See note on 16-bit values using unsigned integers in
section 2.2)

B t Num PDISO8 PDISO16
Oto7 Oto 15
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5.7 CIO-PDMA16 and CIO-PDMA32

Q Digital I/O

Digital 1/0 Functions Supported

cbDQut Scan(), cbD nScanf), cbbDQut(), cbOn(), cbDBtIn(),
cbDB tQut (), cbDGonfigPort ()

Digital 1/0 Argument Values

Port Num FI RSTPRTA, F RSTPCRTB, ALXPCRT
Dat aVal ue 0to 7 using AUXPCRT (cbDQut () only supported),
0 to 255 using PCRTAand PCRTB,
0 to 65535 using WIRDXFER PCRTA
B t Num 0to 2 using AUXPCRT (cbCBi t Qut () only supported),
0 to 15 using PCRTA
Rat e CIO-PDMA16: 125 Kwords
ClO-PDMA32: 750 Kwords
ot i ons BACKGROUND, QONT NUOS, EXTA.OK, WIRDXFER

O Hardware Considerations

Digital 1/0 Pacing
Hardware pacing, external or internal clock supported.
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6 Digital Input

6.1 Introduction

This section provides details on using digital input boards in conjunction with the Universal
Library. Boards released after the printing of this document will be described in readme files
on the Universal Library disk.
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ClIO- and PC104- DI Series

6.2 CIO-and PC104- DI Series

Q Digital I/O

Digital Input Functions Supported
cbOn, cbDBtIn()

Digital Input Argument Values

Port Num

Dat aval ue

B t Num

F RSTPRTA, H RSTPCRTB, H RSTPCRTAL and H RSTPARTCH

For D148, DI96, and DI192, the following argument values are also
vaid

SEQONDPCRTA,  SEQONDPCRIB,  SEGONCPCRTAL,  SEQONDPCRTCH
For DI96, and DI 192, the following argument values are also valid

TH ROPCRTA, TH RDPCRTB, TH ROPCRTAL, TH ROPCARTCH
FORTHPARTA, FORTHPCRIB, FORTHPCRTAL, FOURTHPCRTCH

For DI1192, the following argument values are also valid
FI FTHPORTA through B GHTHPCRTCH

0 to 255 for PORTA or PORTB,
0to 15 for PORTA. or PORTCH

0to 23 for H RSTPCRTA

For D148, DI96, and DI 192, the following argument values are also
valid
24 t0 47 using FI RSTPCRTA

For DI96, and DI 192, the following argument values are also valid
48 to 95 using Fl RSTPCRTA

For DI1192, the following argument values are also valid
96 to 191
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6.3 ClO-DISOA48

Q Digital I/O

Digital Input Functions Supported
cbOn, cbDBtIn()

Digital Input Argument Values

Port Num A RSTPARTA SECQONDPCRTA, TH RDPARTA FOLRTHPCRTA,
A FTHPCRTA, S XTHPCRTA

Dat aval ue 0to 255

B t Num 0to 47 using Fl RSTPCRTA
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7 Digital Output

7.1 Introduction

This chapter provides details on using digital output boards in conjunction with the
Universal Library. Boards released after the printing of this document will be described in
readme files on the Universal Library disk.
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7.2 CIO-RELAY Series

Q Digital I/O

Digital Output Functions Supported
cbDQut, cbDBi tQut()

Digital Output Argument Values
Por t Num Fl RSTPCRTA

For CIO-RELAY16 & 16/M, the following argument values are
alsovalid
Fl RSTPCRTB

For CIO-RELAY 24, the following argument values are also valid
SEQONDPCRTA

For CIO-RELAY 32, the following argument values are also valid
SECONDPCRTB

Dat aval ue 0to 255
B t Num 0to 7 using Fl RSTPCRTA

For CIO-RELAY 16 & 16/M, the following argument values are
alsovalid
0 to 15 using FH RSTPCRTA

For CIO-RELAY 24, the following argument values are also valid
0 to 23 using F RSTPCRTA

For CIO-RELAY 32, the following argument values are also valid
0to 31 using Fl RSTPCRTA
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ClIO- and PC104- DO Series

7.3 CIO-and PC104- DO Series

Q Digital I/O

Digital Output Functions Supported
cbDQut, cbDBi tQut()

Digital Output Argument Values

Port Num

Dat aval ue

B t Num

Fl RSTPGRTA. H RSTPCRTB, H RSTPCRTAL and H RSTPCRTCH

For DO48H, DO48DD, DO96H and DO192H, the following

argument values are also valid
SEQONDPCRTA,  SEQONDPCRIB,  SEGONCPCRTAL,  SEQONDPCRTCH

For DO96H and DO192H, the following argument values are also
valid

TH ROPCRTA, TH RCPCRTB, TH ROPARTA,, TH RDPCRTCH
FOURTHPCRTA FORTHPCRIB, FOURTHPARTAL, FOLRTHPORTCH

For DO192H, the following argument values are also valid
FI FTHPORTA through B GHTHPCRTCH

0 to 255 for PORTA or PCRTB,
0to 15 for PORTA. or PORTCH

0to 23 for H RSTPCRTA

For DO48H, DO48DD, DO96H and DO192H, the following
argument values are also valid
2410 47 using Fl RSTPCRTA

For DO96H and DO192H, the following argument values are also
vaid
48 to 95 using Fl RSTPARTA

For DO192H, the following argument values are also valid
96 to 191
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8 Counter Boards

8.1 Introduction

This chapter provides details on using counter/timer boards in conjunction with the
Universal Library. Boards released after the printing of this user’s guide will be described in
readme files on the Universal Library disk.

Note on Basic signed integers

Since most counters use 16-bit values, using signed integers to read and write counters can
be confusing. Please see the note in section 2.2 for information of this subject.

Universal Library provides functions for initialization and configuration of counter chips. It
isimportant to note what this means:

1. Universal Library can configure a counter for any of the counter operations.

2. Counter configuration does not include USE of counters such as event counting and pulse
width. Counter use is accomplished by programs which use the counter functions.

3. Some counter USE functions may be available. A function cbCH eql n() is provided
(Revision 1 on). Others may be added to |ater revisions.

For you to use a counter for any but the simplest counting function, you must read,
understand and employ the information contained in the chip manufacturer's data sheet.
Technical support of the Universal Library does not include providing, interpreting or
explaining the counter data sheet.

To fully understand and maximize the performance of the counter/timer boards and their
related function calls, we strongly recommend that you read and understand the related data
sheet(s).

82C54 82C54.pdf located in the Documents subdirectory of the installation.

AM9513 9513A..pdf located in the Documents subdirectory of the installation.

28536 The only manufacturers product that employs the 28536 is the
ClO-INT32. The data book for the chip isincluded with the CIO-
INT32.

LS7266 L S7266R1.pdf located in the Documents subdirectory of the
installation
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8.2 CTR Series

a Counter I/O

Counter Functions Supported

cb@513@nfig(), cbC513Init(), chCxoreint(), cbCHeqglin(),
cbdn(), cbC.oad()

Counter Argument Values
CounterNum 1to5

For CTR10 & CTR10-HD, the following argument values are also
vaid
6 through 10

For CTR20-HD, the following argument values are also valid
11 through 20
Q Digital I/O

Digital 1/0 Functions Supported
cbDQut (), cbOn(), cbDBtIin(), cbDB tQit()

Digital 1/0 Argument Values
Port Num AXPCRT

Dat aval ue 0to 255

For CTR10, the following argument values are also valid
0 to 65535 (See note on 16-bit values using unsigned integersin
section 2.2)

B t Num Oto7
For CTR10, the following argument values are also valid
O0to15

Q Event Notification
PCI-CTRO5 Only

Event Notification Functions Supported
cbEnabl eEvent (), cbb sabl eEvent ()

Event Notification Argument Values
BEvent Type QN EXTERNAL | NTERRUPT
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O Hardware Considerations

Event Notification

Note that ON EXTERNAL | NTERRUPT cannot be used in conjunction with
cbCSXoreint().
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8.3 INT32 Series

a Counter I/O

Counter Functions Supported
cbC8536Config(), cb@536lnit(), cbdn(), cbQ.oad()

Counter Argument Values
Gount er Num 1to6

Chi pNum lor2
Reghane LOACREGL through LOADRES
LoadVal ue Values up to 65,535 (2'°- 1) can be used. (See note on Basic signed

integers at the beginning of the COUNTER BOARDS section.)

Q Digital I/O

Digital 1/0 Functions Supported
cbOn(), cbDut(), cbDBtIin(), chDB tQit()

Digital 1/0 Argument Values

Port Num FI RSTPRTA, FI RSTPCRTB, H RSTPCRTAL, SECONCPCRTA
SEQONDPORTB and SECONDPCRTAL.

Dat aVal ue 0 to 255 using PCRTA or PCRTB
0to 15 using PCRTCL

B t Num 0to 39 using Fl RSTPCRTA

O Hardware Considerations

Argument Value vs. Configuration

These boards have two 8536 chips, which have both counter and digital
[/O and interrupt vectoring capabilities. The numbers stated for Digital
1/O apply when both chips are configured for the maximum number of
digital devices. The numbers stated for Counter 1/0O apply when both
chips are configured for the maximum number of counter devices.
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8.4 PPIO-CTRO06

a Counter I/O

Counter Functions Supported
cb@B254nfig(), cbAn(), cbQoad()

Counter Argument Values
CounterNum 1to6

Q Digital I/O

Digital 1/0 Functions Supported
cbOn(), cbDut(), cbbDBitin(), cbDBtQit()

Digital 1/0 Argument Values

Port Num AXPCRT
Dat aVal ue 0to 15 or 0 to 255, depending on jumper setting
B t Num 0to 3 or 0to 7, depending on jumper setting
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8.5 QUAD Series

a Counter I/O

Counter Functions Supported
cbC7266onfig(), cbAn(), cbAn32(), cbQoad(), cbQ.oad32(),
cbCX at us()

Counter Argument Values
Gount er Num lto2

For C10-QUADO4, PCI-QUADO04, the following argument values
arealsovalid
3to4

Reghane QANT1, GONTZ2, PRESET1, PRESET2, PRESCALERL ,
PRESCALER?

For Cl10-QUADO04, PCI-QUADO4, the following argument values

are dso valid
QONT3, GANT4, PRESET3, PRESET4, PRESCALERS,
PRESCALERA

LoadVal ue When using cbQ_0ad32() to load the GOUNT# or PRESET# registers,
values up to 16.78 million (2%- 1) can be loaded. Values using
cbQLoad() arelimited to 65,535 (2'°- 1). (See note on Basic signed
integers at the beginning of the COUNTER BOARDS section.)
When |oading the PRESCALER¥ register, values can be from 0 to 255.
(Digital Filter Clock frequency = 10 MHz/LoadValue+1.)

O Hardware Considerations

L oading and Reading 24-bit values
Note: The QUAD series boards feature a 24-bit counter. Y ou can use the
cbd n() and cbC.oad() for counts less than 16 bits (65535), or you can
use chd n32() and cbA.cad32() for any number supported by the
L S7266 counter (24 bits= 16777216).

Cascading Counters

The PCI- QUADO4 can be set up for cascading counters. By setting the
appropriate registers, the user can have 4- 24 bit counters, 2 — 48 bit
counters, 1-24 and 1 72 bit counters, or 1 96 hit counter. The OUTPUT
pins of a counter are directed to the next counter by setting the FLGL to
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CARRY/ BORRONand the FL& to U DOAN Bits 3 and 4 of the IOR
Register control are set to 1,0 to accomplish this.

Using the Universal Library, the user can set these hits by using the
following function

cbC7266Conf i g( Boar dNum  Gount er Num  Quadr at ur e,
Gount i nghbde, Dat abncodi ng, | ndexMbde, | nvert | ndex,
HagR ns, Gatebnabl e)

The constant CARRYBORRON UPDOMN (value of 3) is used for the parameter
H agR ns.

The IOR register can not be read, however, the user could read the values
of the Base2+9 register. The value for Base 2 can be determined by
looking at the resources used by the board. The 8-bit region is Base2.

The base +9 register contains values for PhxA and PhxB, forx =1to4to
identify counters. The diagram below indicates the routing of the FLG
pins depending on the value of PhxA and PhxB. The actual values of the
Base2+9 register are shown below:

Counter Cascading Functional Diagram

QUAD Series

1A 1A FLG FLG3
1B 1B
| PH2A FL G4 ]
) A o 2 A FLG
PH2
ZB—/ 2B | s726 LS7266
PH4AB1/ BO
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Register BADR2 + 9 D0-D6
PH2A PH2B PH3A PH3B PH4A

QUAD Series

PH4B1/PH4BO Vaue

Casel

(4) 24-hit counters 0 0 0 0 0
(1/2/3/4)

Case?

(2) 48-bit counters 1 1 0 0 1
(1-2/3-4)

Case3

(1) 24-bit/1 - 72-bit 0 0 1 1 1
(1/2-3-4)

Cased

(1) 96-bit counter 1 1 1 1 1
(1-2-3-4)

Defaults to 0x00 (no inter-counter connections).

Examples

Casel) (4) — 24 bit counters

cbCr266CGonfig(0,1,0,0,2,0,0, 1, 0)
cbCr266Gonfig(0,2,0,0,2,0,0, 1, 0)
cbCr266CGonfi g(0,3,0,0,2,0,0, 1, 0)
cbCr266CGonfi g(0,4,0,0,2,0,0, 1, 0)

Case2) (2) 48-bit counters (1-2/3-4)
cbCr266CGonfig(0,1,0,0,2,0,0, 3,0)
cbCr266CGonfig(0,2,0,0,2,0,0, 1, 0)
cbCr266CGonfig(0,3,0,0,2,0,0, 3,0)
cbCr266CGonfig(0,4,0,0,2,0,0, 1, 0)

Case3) (1) 24-bit & (1) - 72bit (1/2-3-4) counter

=W W
e

=

1

cbCr266Confi g( 0, 2, 0,
cbCr266CGonfi g( 0, 3, 0,
cbCr266Confi g( 0, 4, 0, 0,

0
0
0
(
chC7266C0nfi (0, 1,0, 0, 2,0, 0
0,0,2,0,0
0,0,2,0,0
0,0,2,0,0
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Counter Boards QUAD Series

Case4) (2) 96-bit counter (1-2-3-4)
cbCr266Config(0,1,0,0,2,0,0, 3,0)

chC726600nf i g(0, 2, 0,0, 2, 0,0, 3, 0)
chC726600nf i g(0, 3,0, 0, 2, 0, 0, 3, 0)
chC72660onf i g(0, 4, 0,0, 2, 0,0, 1, 0)

The actual value of the Base+9 register will not be set until the
cbC.oad() command iscalled.

NOTE: Setting Counter4 to CARRY BORROW-UPDOWN is NOT
VALID
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9 MetraBus

9.1 Introduction

This section provides details on using all METRABUS boardsin conjunction with the
Universal Library. Boards released after the printing of this user’s guide will be described in
readme files on the Universal Library disk.

It isimportant to note that to use any METRABUS I/O board, you must have a
METRABUS interface board such asthe | SA-MDB64, PCI-M DB64 or a CPCI-M DB64.
These boards, with the addition of aM ETRABUS cable, interface between the PC bus
(ISA-, PC104-, PCI-, or CPCI-) and the METRABUS I/O Boards. Only then will the
Universal Library functions operate correctly.

A MetraBus system is made up of at least one controller board that communicates with real
world interface boards via a data bus (ribbon cable). Thus, there will always be two or more
boards in the system.

9.2 MDB64 Series

This series makes up the controller portion of the MetraBus system. The Universal Library
contains no function to communicate specifically with this board. The functionsin the
library are directed to the devices on the bus instead. For example, if this board was
installed in InstaCal as board 0, and an M11-32 was installed as board 1, the communication
would be directed to board 1. If you wanted to read digital bits from this configuration, the
function would be cbDB t I n() . The value of the BoardNum argument would be 1.
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9.3 MIO and MiII Digital 1/0
Note: All METRABUS boards require a cable and an Interface board (such as an | SA-,
PC104-, or PCI- M DB®64) to interface to the host computer system.

O Digital In
MII-32 Only

Digital Input Functions Supported
cbOn, cbDBtIn()

Digital Input Argument Values

Port Num FI RSTPAORTA, FI RSTPARTB, SECONDPARTA, SEQONDPCRTB
Dat aval ue 0to 255 for PORTA or PCRTB
B t Num 0 to 31 for FH RSTPCRTA
O Digital Out
MIO-32 Only

Digital Output Functions Supported
cbDQut, cbDBtQut(), cbDoitin(), cbD n()

Digital Output Argument Values

Por t Num F RSTPARTA, F RSTPCRTB, SECONDPCRTA,  SECONCPCRIB
Dat aval ue 0 to 255 for PORTA or PCRTB
B t Num 0to 31 for A RSTPCRTA

Although the M10-32 isadigital output only board, the state of the outputs can be read
back using the cbD n() and cbCBi t 1 n() functions.
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9.4 MEM Series Relay
All METRABUS boards require a cable and an Interface board (such as an | SA-, PC104-,
or PCI- MDB®64) to interface to the host computer system.

Q Digital I/O

Digital 1/0 Functions Supported
cbDQut (), cbOn(), cbDBtIin(), cbDB tQit()

Digital 1/0 Argument Values
Port Num Fl RSTPCRTA

For MEM -32, the following argument values are also valid
F RSTPCRTB, SECONDPORTA,  SECONDPCRTB

Dat aval ue 0to 255 for PCRTA or PCRTB
Bt Num 0to 7 for A RSTPCRTA

For MEM -32, the following argument values are also valid
0to 31 for H RSTPCRTA

Note: Although thisisadigital output only board, the state of the outputs can be read back
using thecbD n() and cbDBi tIn() functions.
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9.5 MSSR-24 SSR
All METRABUS boards require a cable and an Interface board (such asan 1 SA-, PC104-,
or PCI- MDB®64) to interface to the host computer system.

Q Digital I/O

Digital 1/0 Functions Supported
cbOn, cbDBtin(), cbDQut, cbDB tQut

Digital 1/0 Argument Values

Port Num Fl RSTPRTA, F RSTPCRTB, SECONDPCRTA
Dat aVal ue 0to 255
B t Num 0to 24 using Fl RSTPCRTA
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10 Expansion Boards

10.1 Introduction

This chapter provides details on using expansion boards in conjunction with the Universal
Library. Boards released after the printing of this user’s guide will be described in readme
files on the Universal Library disk.

EXP boards are used only in combination with an A/D board. Channel numbers for
accessing the EXPansion boards begin at 16.

To calculate the channel number for access to EXP channels, use the following formula:
Chan = (ADChan+l) x 16+BEXPChan

where EXPChan is a number ranging from 0 to 15 that describes the channel number on a
particular bank of the expansion board. An EXP32 has two banks so the channel numbers
for one EXP32 connected to an A/D board would range from 16 to 47.

If al A/D channels are not used for EXP output, direct input to the A/D board is still
available at these channels (using channel numbers below 16).

When expansion boards are used for temperature input, the gain of the A/D board must be
set to a specific range. When using A/D boards with programmable gain, the Universal
Library takes care of this detail. However, when using boards with switch-selectable gains,
they should be set by the user to arange that determined by the temperature sensor in use.
Generally, thermocouple measurements require the A/D board to be set to 5V hipolar, if
available (or 10V bipolar if not). RTD sensors require a setting of 10V unipolar, if available.
These checks are made when you are configuring the system for temperature measurement
using InstaCal.
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10.2 CIO-EXP Series

O Temperature Input

Temperature Input Functions Supported
cbTin(), cbTlnScan()

Temperature Input Argument Values

ot i ons NH LTER
Scal e AsS W FAHRENHET, KEMN VATS
H ghthan From 16 up to 255, depending on the number of boards connected

and the application.

O Analog Input
Analog Input Functions Supported

cbAI n()
Analog Input Argument Values
H ghthan From 16 up to 255, depending on the number of boards connected
and the application.
Range This argument applies to the A/D board to which the EXP board is

connected. It isignored if the A/D board does not have
programmable gain (see ANALOG INPUT BOARDS section).
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10.3 MEGA-FIFO

Q Memory I/O
(Used only in combination with a board which has DT-
Connect.)

Memory Functions Supported

cbMenget DIMbde(), cbMeniReset (), cbMeniRead(), cbMenwite(),
cbMenReadPretri g()

Some of these functions are integrated into the cbAl nScan() function. For example, if the
MEGA-FIFO is used with an A/D board and the EXTMEMIRY option is selected then the
functions cbMenset DIvbde() and cbMenWi t e() would not have to be called. Continuous
mode cannot be used with the EXTMEMIRY option.
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11 Other Functions

11.1 Introduction

This chapter provides details on using miscellaneous hardware such as communications
boards in conjunction with the Universal Library. Boards released after the printing of this
user’s guide will be described in readme files on the Universal Library disk.

11.2 COMA422 Series

No library functions are supported for these boards, but InstaCal can be used to configure
the seria protocol in conjunction with the Set422.exe utility. All other serial
communications are handled by DOS or Windows standard serial communications handlers.

11.3 COMA485 Series

Supports cbR3A85() for controlling the transmit and receive enable register. All other serial
communications are handled by DOS or Windows standard serial communications handlers.
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11.4 Demo-Board
The DEMO-BOARD is a software simulation of a data acquisition board. It smulates
analog input and digital /0.

O Analog Input

Analog Input Functions Supported
cbAIn(), cbA nScan(), cbATrig(), cbF |eA nScan()

Analog I nput Argument Values

pti ons BACKGROND, GONTTNUOUS, SNAHQ DWO
H ghthan 7 max
Rat e 300000

Q Digital I/O

Digital 1/0 Functions Supported

cbDOn(), cbbBtin(), cbDnScan(), cbDut(), cbDBtQut(),
cbDQut Scan(), cbDonfigPort ()

Digital 1/0 Argument Values

Port Num Fl RSTPARTA, F RSTPCRTB, ALXPCRT
Dat aVal ue 0 to 255 using PCRTA PCRTB, or AUXPCRT
B t Num 0to 15 F RSTPARTA
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O Using the Demo Board

Analog Input
The DEM O-BOARD simulates eight channels of 16-bit analog input.
InstaCal is used to configure the waveforms on the analog input channels.
Choices are: sine wave, sguare wave, saw-tooth, ramp, damped sine
wave, and input from a data file.

The datafileis a streamer file, so any data that has been previously saved
in astreamer file can be used as a source of demo data by the board. Data
files are named DEMOO.DAT through DEMO7.DAT. When a datafileis
assigned to achannel the library will try to extract data for that channel
from the streamer file. If datafor that channel does not exist, then the first
(and possibly only) channel datain the streamer is extracted and used.

For example, if DEMO2.DAT is assigned as the data source for the demo
board's channel 5, the library will try to extract data from thefile
corresponding to channel 5. DEMO2.DAT can have scan data
corresponding to channels 0 through 15, and if so then channel 5is
extracted. Alternatively, DEMO2.DAT may have datafor asingle
channel, say 3. If so, then that datais used for the demo board's channel 5.

Digital 1/0

The DEM O-BOARD can simulate one 8-hit AUXPCORT non-configurable
digital input port. Each bit of the AUXPCRT generates a square wave with a
different period.

The DEM O-BOARD can simulate one 8-bit AUXPCORT non-configurable
digital output port.

The DEM O-BOARD can simulate two 8-bit configurable digital 1/0
ports - FH RSTPARTA, FI RSTPCRTB, which can be used for high speed
scanning. Fl RSTPCRTA functions like AUXPCRT in that it generates square
waves. Each bit of FI RSTPCRTB generates a pulse with a different
frequency.
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BoardType Codes

PCI_DAS1602_16
CIO_DAS6402_12
CIO_DAS16M1_16
CIO_DAS6402_16
PCI_DIO48H
PCI_PDISOS8
PCI_PDISO16
CPCI_GPIB
PCI_DAS1200
PCI_DAS1602_12
CIO_RELAY16M
CIO_PDMA32
CIO_DACO4HS_16
PCI_DIO24H
PCI_DIO24H_CTR3
PCI_DIO48H_CTR15
PCI_DIO96H
PCI_CTRO5
PCI_DAS1200JR
PCI_DAS1001
PCI_DAS1002
PCI_DAS1602JR_16
PCI_DAS6402_16
PCI_DAS6402_12
PCI_DAS16_M1
PCI_DDA02_12
PCI_DDAO4_12
PCI_DDA0S_12
PCI_DDA02_16
PCI_DDAO4_16
PCI_DDA0S_16
PCI_DACO04_12HS
PCI_DACO4_16HS
PCI_DIO24
PCI_DASO08
CIO_RELAY24
CIO_RELAY32
PCI_INT32

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
28
39
40
41
41
43
44
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DEMO_BD1 45
CIO_DASTC 46
ClIO_QUADO02 47
CIO_QUADO04 48
PCM_QUADO2 49
PCI_DAS64 50
PCI_DUALACS5 51
PCI_DASTC 52
PCl_DAS64 M1 16 53
PCl_DAS64 M2 16 54
PCl_DAS64 M3 16 55
PC_CARD_DAS16_16 56
PC_CARD_DAS16_16A0 57
PC_CARD_DAS16_12 58
PC_CARD_DAS16_12A0 59
PC_CARD_DAS16_330 60
PC_CARD_D24CTR3 61
PC_CARD_DIO48 62
PCI_COM232 63
PCl_COM232 2 64
PClI_COM232 4 65
PCI_COM422 66
PCI_COM422_2 67
PCI_COM485 68
PCI_COM485_2 69
MBUS_ISA_MDB64 70
MBUS_MII32 71
MBUS_MIO32 72
MBUS_MEMS8 73
MBUS_MEM32 74
MBUS_PCIl_MDB64 75
PCI_DAS1000 76
PCl_QUADO4 77
MBUS_MSSR24 78
MBUS_PC104_MDB64 79
PCI_DAS4020 12 82
PCI_DDAO06_16 83
CPCI_DIO24H 85
PCIM_DAS1602_16 86
PCI_DAS3202_16 87
PC104_AC5 88
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PCI_QUAD_AC5
CPCI_DIO96H
CPCI_DIO48H
PC_CARD_DACO8

CIO_DAS16
CIO_DAS16F
CIO_DAS16_JR
CIO_DAS16_330
CIO_DAS16_330i
CIO_DAS16_M1
PC104_DAS16_12
PC104_DAS16_16
CIO_DAS16_JR16

CIO_SSH16

CIO_EXP16
CIO_EXP32
CIO_EXP_GP
CIO_EXP_RTD
CIO_EXP_BRG

CIO_DIO24
CIO_DIO24H
CIO_DIO48
CIO_DIO96
CIO_DIO192
CIO_DIO24_CTR3
CIO_DIO48H
CIO_DUAL_AC5
CIO_DI48
ClO_DO48
CIO_DI9%
CIO_DO96
CIO_DI192
CIO_DO192
CIO_DO24DD
CIO_D048DD
PC104_DI0O48
PC104_DI48
PC104_DO48H

89
90
91
92

257
258
259
260
261
262
263
264
265

513

769
770
771
772
773

1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
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CIO_PDMA16

CIO_DACO02
CIO_DACO08
CIO_DAC16
CIO_DAC16I
CIO_DACO0s8I
PC104_DACO06

ClIO_DDAO0G
CIO_DDA06_16
CIO_DDAO06_JR
CIO_DAC02_16
CIO_DACO08_16
CIO_DAC16_16
CIO_DDAO06_JR16

CIO_CTRO5
CIO_CTR10
CIO_CTR10_HD
CIO_CTR20_HD
PC104_CTR10_HD

CIO_PDIS08
CIO_PDISO16
PC104_PDISO8

SBX_DDAO4
SBX_CTRO5
SBX_DIO24
CIO_DACO4HS_12

PPIO_DIO24H
PPIO_AI8
PPIO_CTRO6

CIO_DAS08

CIO_DAS08_PGL
CIO_DAS08_PGH
CIO_DAS08_AOL
CIO_DAS08_AOH
CIO_DAS08_PGM
CIO_DAS08_AOM

Appendix

1281

1537
1538
1539
1540
1541
1542

1792
1793
1794
1795
1796
1797
1798

2049
2050
2051
2052
2053

2305
2306
2307

2561
2562
2563
2564

2817
2818
2819

3073
3074
3075
3076
3077
3078
3079
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CIO_DAS08_JR
PC104_DAS08
CIO_DAS08_JR16

CIO_DAS48_PGA

CIO_DAS1601
CIO_DAS1602
CIO_DAS1602_16
CIO_DAS1401
CIO_DAS1402
CIO_DAS1402_16

MEM_MEGA_FIFO

CIO_RELAY16
CIO_RELAY08
CIO_RELAY16_M

CIO_DASTEMP
CIO_DISO48
CIO_INT32

PCM_DASO08
PCM_D24CTR3
PCM_DACO02
PCM_COM422
PCM_COM485
PCM_DAS16D_12
PCM_DAS16S_12
PCM_DAS16D_16
PCM_DAS16S_16
PCM_DAS16S_330
PCM_DAS16D_12A0
PCM_DMM
PCM_DACO08

ClO_COM422
ClO_COM485
CIO_DUAL422

3080
3081
3082

3329

3585
3586
3587
3588
3589
3590

3841

4097
4098
4099

4353

8193

12289

16385
16386
16387
16388
16389
16390
16391
16392
16393
16394
16395
16396
16397

20481
20482
20483
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CIO_DASS800
ClIO_DAS801
CIO_DAS802
CIO_DAS802_16

CIO_DMM
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24577
24578
24579
24580

28673
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