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Manual Layout

Note: For benefit of those who have not yet installed their OM B-DagBoard/2000 Series board, this
manual begins with a copy of the installation guide. Use the guide to install the associated
software, product support, and board.

OMB-DaqBoard/2000 Series, Installation Guide (p/n OMB-1033-0940)

Chapter 1 — Daq Systems and OMB-DaqBoard/2000 Series Devices. This chapter beginswith a
discussion of the “modular concept” that is associated with Daqg data acquisition systems. The
chapter then goes on to provide an overview for each DagBoard/2000 Series board.

DBK Basics (A Document Module) - discusses option cards and modules (DBKSs) that can be used to
enhance and expand data acquisition systems. Note that DBK Basics is hot a chapter, but an
independent document module that is applicable to this user’s manual, as well as others.

Chapter 2 — System Connections and Pinouts - This chapter provides an overview of the DBK200
Series P4 adapters that can be used, for example, to obtain DB37 type connectors (P1, P2, and P3)
from the DagBoard’ s 100-pin P4 connector. Pinouts for P1, P2, P3, and P4 are included.

Chapter 3 - CE Compliance pertains to CE standards and conditions that are relevant to DagBoard/2000
Series boards. The chapter includes CE Kit installation instructions.

Chapter 4 - Calibration lists the order in which to perform calibration-related adjustments and briefly
discusses DagCal.exe, a program that provides on-screen instruction, graphics, and prompts.

Glossary

_ Reference Notes:
% \ During software installation, Adobe® PDF versions of user manuals are automatically
% installed onto your hard drive as a part of product support. The default location isin the
Programs Group, which can be accessed from the Windows Desktop.

A copy of the Adobe Acrobat Reader® is included on your CD. The Reader provides
ameans of reading and printing the PDF documents. In addition to reading associated
documents that are installed onto your hard-drive as support for your product, our PDF
documents can be read directly from the CD. Note that hardcopy versions of manuals can be
ordered from the factory.

> DagView and DaqViewXL — explains the use and features of the included out-of-the-box
data acquisition software.

> Post Acquisition Data Analysis User’s Guide — discusses three post-acquisition data
analysis programs. eZ-PostView, eZ-TimeView, and eZ-FrequencyView.

> For detailed information regarding specific DBKS, refer to the OMB-DBK Option Cards
and Modules User’s Manual, p/n OMB-457-0905. Each DBK section includes device-
specific hardware and software information. The document includes a chapter on power
management.

> For programming-related information refer to the separate Programmer’s Manual,
p/n OMB-1008-0901.

OMB-DagBoard/2000 Series User’s Manual 10-18-02



Y our order was carefully inspected prior to shipment. When you receive your system, carefully
unpack all items from the shipping carton and check for physical signs of damage that may have
occurred during shipment. Promptly report any damage to the shipping agent and your sales
representative. Retain all shipping materialsin case the unit needs returned to the factory.

Using this equipment in ways other than described in this manual may cause
personal injury or equipment damage. Before setting up and using your
equipment, you should read all documentation that covers your system.

Pay special attention to Warnings and Cautions.

Note:  During software installation, Adobe® PDF versions of user manuals will
automatically install onto your hard drive as a part of product support. The default
location isin the Programs group, which can be accessed from the Windows
Desktop. Initial navigation is as follows:

Start [Desktop “Start” pull-down menu]
= Programs
= Omega DagX Software

Y ou can also access the PDF documents directly from the data acquisition CD by
using the <View PDFs> button located on the opening screen.

Refer to the PDF documentation for details regarding both hardware and software.

A copy of the Adobe Acrobat Reader® isincluded on your CD. The Reader
provides a means of reading and printing the PDF documents. Note that hardcopy
versions of the manuals can be ordered from the factory.

/\ DagBoard 2000 Series Users Manual.pdf

@ Contains the OMB-DagBoard/2000 Series hardware-related and software-related
chapters, aswell aslinksto the .pdf fileslisted below. This pdf file, plusthe
following constitute a complete set of documentation for the OMB-DagBoard/2000
Series boards. Note that the Programmer’s Manual (OMB-1008-0901) and the
OMB-DBK Option Cards & Modules (OMB-457-0905) are completely separate
documents.

PDF

% DaqView_DaqViewXL.pdf
\

Discusses how to install and use these “out-of-the-box” data acquisition programs.
PDF

/\ PostAcquisition Analysis.pdf

@ This pdf consists of two documents. The first discusses eZ-PostView, apost data
acquisition analysis program. The application isincluded free as a part of
DagTemp product support. The second includes information regarding eZ-
FrequencyView and eZ-TimeView. These two applications have more features than
does eZ-PostView and are available for purchase. They can; however, be used
freely during a 30-day trial period.

/\ DBK Options.pdf
@ The DBK Option Cards and Modules Manual discusses each of the OMB-DBK
PDF products available at the time of print.
AN
N\
PDF

ProgrammersManual.pdf

% The programmer’s manual pertains to developing custom programs using
Applications Program Interface (API) commands.
Programmers should check the readme.file on the install CD-ROM for the location

of program examplesincluded on the CD.
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OMB-DagBoard/2000 Series Installation Guide

This guide tells you how to complete the following steps for a successful installation.

Step 1 - Install Software ...... page 1G-2

Step 2 — Install Boards in Available PCI Bus-Slots ...... page 1G-3
Step 3 — Configure Boards ..... page 1G-5

Step 4 — Test Hardware ..... page 1G-6

/\ Reference Note:
% After you have completed the installation you should refer to the electronic documents that
\ were automatically installed onto your hard drive as a part of product support. The default
location isin the Programs group, which can be accessed from the Windows Desktop.

Y ou should keep your OM B-DagBoard/2000 Series board' s serial number and your DagView/2000
authorization code (if applicable) with this document. Space is provided below for recording up to 4 board
numbers and their PCI bus-slot location. The board serial number islocated on the P4 connector as
indicated in the following figure.

Serial Number 3o

Serial Number Location on DaqBoard/2000 Series P4 Connector

Board Type (e.g., 2000, | Serial Number PCI Bus-Slot Location
2002, 2003, etc.)*

Board 1

Board 2

Board 3

Board 4

The host PC can support up to four OMB-DagBoard/2000 Series Boards.

*Note: OMB-DagBoard/2000 Series boards have device labels which read, for example, “ DagBoard/2000,”
“DagBoard/2001,” “DagBoard/2002,” etc. The name labels are convenient for users of more than one board type.

DaqView/2000 Authorization Code

Customers who ordered DaqView/2000 can find their authorization code on the authorization code sheet located inside the sleeve of the install CD.
Note that earlier documents may refer to this as a “registration code” or “registration ID.”

Customers who did not order DaqView/2000 can run a 30-day free trial version, as discussed elsewhere in the User’s Manual.

Take ESD precautions (packaging, proper handling, grounded wrist strap, etc.)

Use care to avoid touching board surfaces and onboard components. Only handle boards by their edges
(or ORBs, if applicable). Ensure boards do not come into contact with foreign elements such as oils,
water, and industrial particulate.

October 2002 OMB-1033-0940, rev. 6.0 1G-1



Reference Notes:

(1) Each DagBoard/2000 Series Board plugs into a PCl bus-slot. Consult your PC owner’s manual as needed.

(2) Be sure to read about the DBK cards and modules applicable to your acquisition system. Specific DBK information can
be found in your OMB-DBK Option Cards and Modules User’s Manual (p/n OMB-457-0905). After theinstall you can
navigate to the DBK manual and other relevant el ectronic documents from your desktop as follows:

Start = Programs = Omega DaqX Software = OMB-DaqBoard2000 Series Users

Minimum_System Requirements

/\ Reference Note: Adobe PDF versions of user manuals will PC system with Penti um® Processor
% automatically install onto your hard drive as a part of product Windows Operating System
support. The default location isin the Programs group, which RAM, asfollows:
can be accessed from the Windows Desktop. Refer to the PDF 32 Mbytes of RAM for Windows 95/98/NT
documentation for details regarding both hardware and software. 64 Mbytes of RAM for Windows Me
Note that hardcopy versions of the manuals can be ordered from 64 Mbytes of RAM for Wf ndows 2000
the factory. 64 Mbytes of RAM for Windows XP

@ Install Software @ Install Board in PCI Slot
/> N
<

Configure Board
(through software)

Test Hardware
(through software)

DaqBoard/2000 Series Installation, A Pictorial Overview

Step 1 — Install Software

IMPORTANT: Software must be installed before installing hardware.

1. Remove previous version Daq drivers, if present. You can do this through Microsoft’s Add/Remove
Programs feature.

2. Placethe Data Acquisition CD into the CD-ROM drive. Wait for PC to auto-run the CD. This may

take a few moments, depending on your PC. |f the CD does not auto-run, use the Desktop’s
Start/Run/Browse feature.

3. After theintro-screen appears, follow the screen prompts.

Upon completing the software installation, continue with step 2, Install Boards in available PCI Bus-slots.

1G-2 OMB-DagBoard/2000 Series Installation Guide 10-21-02 OMB-1033-0940, rev 6.0



Step 2 - Install Boards in available PCI Bus-slots

IMPORTANT: Software must be installed before installing hardware.

IMPORTANT: Bus Mastering DMA must be Enabled.

For a DaqBoard/2000 Series board to operate properly, Bus Mastering DMA must be enabled.
Prior to installation, verify that your computer is capable of performing Bus Mastering DMA for
the applicable PCI bus-slot. Note that some computers have BIOS settings that enable [or disable]
Bus Mastering DMA. If your computer has this BIOS option, ensure that Bus Mastering DMA is
Enabled on the appropriate PCI slot.

Refer to your PC’s owner manual for additional information regarding Bus Mastering DMA.

Turn off power to, and UNPLUG the host PC and externally connected equipment prior to
removing the PC’s cover and installing DagBoard/2000. Electric shock or damage to equipment
can result even under low-voltage conditions.

Take ESD precautions (packaging, proper handling, grounded wrist strap, etc.)

Use care to avoid touching board surfaces and onboard components. Only handle boards by their
edges (or ORBs, if applicable). Ensure boards do not come into contact with foreign elements such
as oils, water, and industrial particulate.

Turn off power to, and UNPLUG the host PC and externally connected equipment.
Remove the PC's cover. Refer to your PC Owner’s Manual as needed.
Choose an available PCI bus-dot.

Carefully remove DagBoard/2000 Series Board from its anti-static protective bag. If you have not aready done so, write
down the serial number of your board at thistime. Spaceis provided on page 1G-1.

A wDdhPE

The following figure applies to steps 5 and 6.

(6) Remove Blank

Adapter Plate PCI Slots

)

(5) Remove
Screw

PC Rear Panel

Removing a Blank Adapter Plate (Steps5 and 6)

5. Onthe PC'srear panel, loosen and remove the screw for the blank adapter plate that corresponds with the chosen PCI
bus.

6. Remove the adapter plate for the chosen PCI dlot. Refer to your PC Owner’s Manual if needed.

The following figure applies to steps 7, 8, and 9.

OMB-1033-0940, rev 6.0 10-21-02 OMB-DagBoard/2000 Series Installation Guide 1G-3



(7) Align Groove in Edge Connector
with Ridge on PCI Slot

(9) Replace
Screw

(8) Push Board
Firmly into
PCI Slot

Installing a DaqBoard/2000 Series Board (Steps 7 through 9)

7. Align groove in the DagBoard/2000 Series board’s PCI edge-connector with the ridge of the desired PCI slot, and with
the PC’s corresponding rear-panel slot.

8. Push the board firmly into the PCI slot. The board will snap into position.

9. Securethe board by inserting the rear-panel adapter-plate screw.

10. Using the previous steps, install additional boards into available PCI bus-dlots, if applicable to your application.
11. Replace the computer’s cover.

12. Pluginall cords and cables that were removed in step 1.

13. Apply power to, and start up the PC.

Note: At this point some PCs may prompt you to insert an installation disk. While thisisrare, if you do receive such a
prompt simply place the install CD-ROM into the disk drive and follow additional screen prompts.
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Step 3 — Configure Boards

OMB-DagBoard/2000 Series Boards have no jumpers or switchesto set. Configuration is performed, inits
entirety, through software. Refer to the following figure and steps to complete the configuration. The
numbers in the figure correspond to the numbered steps immediately following the figure.

2§ Dag* Configuration

| Address ilil Contral Panel

DagBoard/2000 Properies |T951 Hardware I

%Add New Hardware

%Add/ﬁemuva Progiams - .
Daq* Configuration L Corel Versions - Device Setings
Dag* Driver _ Q — e y
Configlraton Lkt il na.q .,.m Gt J— Device Mame: |DanDard2Kﬂ| @
23 Daq Configuration

Device Type: |thunardﬂ20[u." vi @
- Device Inventory

Q:. i:.l:.l.rﬁ.|.:|.l_.l.!.;f:r DagBoard/2000 Series Hardware: =
BB DzqBoxdko (2) [Bus 0. Siot12, 3/ 182514~ Madel 2000 O_;l
g Dexginakl *The serial number is shown for reference anhye. When

1 | you have multiple boards a device name is matched to

a particular board by physical slot not by serial
= - 1 numbet.

Erupelliesl ,Q,ddDwil:e’ Bemove I Close l |

Device Besources ..

(8] | Cancel | Apply |

Accessing the DaqBoard/2000 Properties Tab

1. Run the Daq Configuration control panel applet. Navigation from the desktop to the applet is as follows:
Start = Settings = Control Panel = Daq*Configuration (double-click)

2. Double-click on the Device Inventory’s DagBoard2K 0 icon. The DagBoard/2000 Properties tab (used for the
entire DagBoard/2000 Series) will appear. If the DagBoard2K0 icon is not present, skip to the Using ‘Add
Device’ section provided below.

3. Enter a“Device Name” in the text box, or use the default “DagBoard2K0.” Device Nameis for identifying the
specific DagBoard/2000 Series board. Note that Device Name actually refers to the PCI dot and not to the
actual board.

4. Verify that the “Device Type’ shows the correct DagBoard/2000 Series board, e.g., “ DagBoard/2000,
DagBoard/2001, etc.” Note that available device types can be viewed via the pull-down list (V).

5. Confirm that the DagBoard/2000 Series text box shows a Bus #, Slot #, and Serial Number.
If this text box is empty, use its pull-down list (W) and select the serial number that matches the one for your
board.

Refer to the inside front cover page for serial number information.

OMB-1033-0940, rev 6.0 10-21-02 OMB-DagBoard/2000 Series Installation Guide 1G-5



Using “Add Device”
This method is for users who have accessed the Daq Configuration

control panel applet, but have no DagBoard2K icon (as described on [ ] Computer
page 5, step 2).
(A) After accessing the Dag Configuration control panel applet, click on b

the Add Device button (see figure, right). The Select Device Type
window will appear.

(B) Using the Device Type’s pull-down list, select the applicable board.
In the example at the right DagBoard/2000 is selected.

(C) Click the OK button. The DagBoard/2000 Properties tab will appear.
Thistab appliesto all boards in the DagBoard/2000 Series.

At this point, complete steps 3 through 5 from page 5.

% Daq Configuiation

Deavice Inventony - = = — =

[DagBoard/zo00 =] e

DagBoard/216A

DagBoard /2001
DagBoard/2002
DagBoard/2003 -J
DagBoard/2004
DagBoard/2005
Dagl 126 X

QK
()

Empﬂliesl gddDev‘lcaI Remave ‘ Close
A

Using “Add Device”

Cancel |

Step4 —

Test Hardware

Use the following steps to test the DagBoard/2000 Series board. Note that these steps are continued from those listed under
the previous section, “ Configure Board.”

1. Select the “ Test Hardware” tab.
2. Click the “Resource Test” button.
3. After thetest is complete, click “OK.”

System capability is now tested for the DagBoard/2000
Series board and alist of test results appears on screen.

Note: If you experience difficulties, please consult your user
documentation (included on your CD) before calling for
technical support. Note that the user documentation
includes a troubleshooting chapter, as well as a great
deal of information regarding specific DBK cards and
modules.

#4 Dag™ Configuration

DagBoard/2000 Properties  Test Hardware @

Frior to testing please make sure your device is connected to
the PC.

|f pour computer does naot respond for 30 seconds please
reboot and change the zettings in the configuration utility.

Test Results
’V Mo tests have been min.

To run click Test.

Apply

o |

Test Hardware Tab
(Condensed Screen Image)

Cancel |

At this point we are ready to connect signals. Thisistypically accomplished with the use of a DBK 200 Series option.

\

Reference Note:
For detailed information regarding the DBK200 Series options, refer to the OMB-DBK Option Cards and
Modules User’s Manual (p/n OMB-457-0905).

During software installation, Adobe® PDF versions of user manuals are automatically installed onto your hard
drive as a part of product support. The default location isin the Programs group, which can be accessed
from the Windows Desktop. A copy of the Adobe Acrobat Reader® isincluded on your CD. The Reader
provides a means of reading and printing the PDF documents. Note that hardcopy versions of manuals can be
ordered from the factory.
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Daq Systems, the Modular Concept

Daq equipment and software form a modular, interrelated family of products that provide great flexibility in
data acquisition system design. This flexibility allows for the development of custom systems that are
unigue to the user, and which can be optimized for his or her specific application needs. With the Daq
product line, system expansion or redesign can typically be accomplished with relative ease.

e Primary Acquisition Device. Thisisthe main data acquisition device, e.g., a DagBook, DagBoard,
or Dag PC-Card. These devices provide avital data conversion and communications link between
the data source of transducers and signal conditioners and the data processor of the host computer.
Note the DagBoards can be | SA-type or PCl-type.

e  DBK Option Cards and Modules. Over 35 DBK cards and modules (the number is constantly
growing) provide various types of signal conditioning and system expansion. Note that certain DBK
modules exist for the purpose of supplying power to other members of the acquisition system. The
DBK options are discussed in a DBK Basics document module and in the detailed DBK Option Cards
and User’s Manual (p/n OMB-457-0905).

Note: Only passive DBKSs, such asthe DBK1 BNC module, the DBK11A screw terminal card, and
the DBK40 BNC analog interface, can be used with a Daq PC-Cards.

/\ Reference Note:
@ DBK options are discussed in the DBK Option Cards and Modules User’s Manual
\ (p/n OMB-457-0905). Asa part of product support, this manual is automatically loaded
onto your hard drive during software installation. The default location is the Programs
Group, which can be accessed through the Windows Desktop.

o Software. DagView out-of-the-box software provides a graphical user interface with easy to read
spreadsheet formats for viewing channel data, as well as a choice of analog, digital, and bar-graph
meters. Waveform analysis can be performed, when applicable. A product support option, included
on the data acquisition CD, provides a means of performing post data analysis. More informationis
included in the software-specific PDF documents that are installed on your hard-drive as a part of
product support.

DaqBoard/2000 Series User's Manual 10-18-02 Daq Systems and Device Overviews 1-1



In addition to the included out-of-the-box software, Daq products can be controlled via user-written
custom programs through Applications Program Interface (API). Severa languages are supported,
e.g., C/C++, Visua BASIC, Delphi.

board at a time. LabView can be used with multiple boards. For multiple board use
(via custom programming) refer to the Using Multiple Devices section of the
Programmer’s Manual. During software installation from the data acquisition CD
(p/n 1022-0602), a PDF version of the Programmer’s Manual is automatically
loaded onto your hard drive as a part of product support. The default location is
the Programs Group.

DaqView and DASYLab can only be used with one OMB-DagBoard/2000 Series
Nd
) l

/\ Reference Note:
@ Programming topics are covered in the Programmer’s User Manual (p/n OMB-1008-
\ 0901). Asa part of product support, this manual is automatically loaded onto your hard
drive during software installation. The default location is the Programs directory, which
can be accessed through the Windows Desktop.

DaqBooks, DagBoards and Daq PC-Cards

Daq products connect to one or more DBK's on their signal input side and a computer on their output side.
Each type of Dag device connects to the computer in a different way:

The DagBook is an external module that connects to a computer’s enhanced parallel port (EPP)
interface or PC-Card link.

The DaqBoard [ISA type] board isan internal card that plugs into an | SA-bus slot within a
computer.

DaqBoard/2000 Series Boards plug into a PCl-bus slot, within a host PC.
The Daq PC-Card slidesinto the PCMCIA dlot of a host computer, typically a notebook PC.

Features common to the Daq products include:

100-kHz channel-to-channel scan and gain switching (10 ps);
200-kHz for DaqBoard/2000 Series Boards.

512-location sequence memory that can be loaded with any combination of channels and gains.

Ability to access up to 256 different channels of DBK signals while maintaining the channel-to-
channel scan rate. The DBK expansion options can accommodate mixed-signal inputs from
thermocouples and RTDs to isolated high-voltage inputs and strain gages.

Ability to handle 8 differential or 16 single-ended signal inputs without DBK expansion units.

Ability to handle fixed digital /Oupto4 TTL linesinand 4 TTL lines out (accessible only if no
analog expansion cards arein use).
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Daq Data Acquisition Devices
Category Device Description
i DagBook Portable Data Acquisition Modules
Primary 12-bit: DagBook/100, /112, /120
Acquisition 16-bit: DagBook/200, /216, /260
Device DaqBoard/2000 Plug-In Boards for PCI Bus-Slots
Series 16-bit , 200 kHz. Six boards identified as /2000 through /2005
DagBoard (ISA types) Plug-In Boards for ISA Bus-Slots
12-bit: DagBoard/100A, /112A
16-bit: DagBoard/200A, /216A
i Analog Signal Cards and modules used to condition Analog Signals
DBK Option Conditioning DBK/ 4,7,8,9, 12,13, 15, 17, 18, 19, 42, 43A, 44, 45, 50, 51, 52, 53, 54,
Cards and 207, 207/CJC
Modules Analog Output Cards used to modify Analog Output Signals
DBK/2, 5
Digital I/O and Control Cards and modules used to condition Digital I/0
DBK/ 20, 21, 23, 24, 25, 208
Expansion Cards and modules used to expand the acquisition system.
Connections DBK/ 1,10, 11A, 35, 40, 41, 60, 200, 201, 202, 203, 204, 205, 206, 209
Power Supply DBKs: 30A, 32A, 33, 34
Included Software DaqgView, Post Data Acquisition Analysis Program (actual application not
Software specified), Visual Basic extensions, Application Programming Interface
(API)
Optional Software DaqView/2000, DaqViewXL, DASYLab

OMB-DagBoard/2000 Series User's Manual
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Theory of Operation

Asimplied by the following matrix, the operational material does not apply globally to every
DagBoard/2000 Series board. For example, boards /2002, /2003, /2004 have no analog inpuit.

For ease of understanding, each board is discussed independently, following the matrix. Note that pinouts
are provided in chapter 2.

I/0 Comparison Matrix

1/0 Comparison Matrix
for DaqBoard/2000 Series Boards
DaqgBoard/ Analog Input Analog Output Digital I/O Counter/
Channels Channels Channels Timers
Analog Input signals enter Digital Signals go through Digital signals pass Four 16-bit Counter
(PCI versions) through P4, go to MUX, to Digital-to-Analog through one 16-bit Input signals and Two
PGA, to Gain & Offset Converters, then through Digital 1/0 Port and 16-bit Timer Output
Amplifier, then to Analog- “DAC Out” on P4. three 8-bit Digital I/O | signalsvia P4 and
to-Digital Converter (ADC) Ports located on P4. System Controller.
Digital Counter/
2000 oac| | [CE
16 2 40 6
Digital Counter/
2001 o] | ]
16 4 40 6
Digital Counter/
40 6
2003
Digital Counter/
40 6
Digital Counter/
40 6
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Synchronous Input Operations

The DagBoard/2000 Series products allow synchronous scanning and acquisition of Analog Input, Digital
Input and Counter Input Data at up to 200kHz aggregate scanning rates. The Analog Input data can be
either main unit or expansion modules from P1 compatible analog input modules. The Digital Input data
can be main unit 8-bit P2 (8255) digital inputs, 16-bit P3 digital inputs or P2 compatible DBK digital input
expansion modules.

Analog Input Channels

The DagBoard/2000 Series boards that offer analog input (see matrix) allow analog input configuration for
the board as well asthe P1 compatible DBK analog input expansion modules.

Channel Selection and Mode Settings

The main unit accepts up to 16 single ended or up to 8 differential-ended inputs and can be programmed for
single-ended or differential-ended on a per channel basis. Just one analog channel is sacrificed when a
DBK expansion moduleis enabled. See DBK documentation in the DBK Option Cards & Modules User’s
Manual (p/n OMB-457-0905) for further information.

Channel Range and Polarity
Each main unit channel also may be programmed for either unipolar or bipolar mode with gain settings of
1,2,4,8,16,32 and 64.

Channel Sampling Interval

The DagBoard/2000 Series boards allow programmable sampling intervals of 5us or 10us on a per channel
basis. When a higher degree of accuracy is desired, this mode allows channels (which change slowly) to be
sampled at alonger interval. Note that shorter intervals can be used when sampling channels that change
rapidly. Each 5us or 10usinterval reduces the maximum aggregate acquisition rate for the entire scan by
that amount.

Digital Input Channels

DagBoard/2000 Series boards allow either synchronous scanning of digital input channels or asynchronous
I/O operations for all configured digital channels.

Counter Input Channels

DagBoard/2000 Series boards allow synchronous scanning of the 4 16-bit counter input channels. The four
16-bit counter channels can also be cascaded into two 32-bit counter channels. For either cascaded or
non-cascaded counter channels each channel can be configured for:

e Pulse Counting Mode — specifies that each counter should be cleared upon being read and placed into
the input scan.

o Totalize Counting Mode — specifies that each counter isto free-run and not be cleared during the input
acquisition.

Synchronous Input Acquisition Clocking

DagBoard/2000 Series boards allow clocking of the synchronized inputs either by an internal,
programmable pacer clock or by external clocking. These products use a sequencer to implement a
multiplexing approach to gathering the input data. This means that with either internal or external clocking
the entire channel scan (including the sampling time for each channel) may not exceed the maximum
aggregate rate of 200kHz.
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Synchronous Output Operations

DagBoard/2000 Series boards allow synchronous output of any D/A or P3 16-bit Digital channels available
at up to 100kHz for each channel. All D/A channels available and the 16-bit P3 Digital channel may have
output streamed to them and clocked out synchronously. The D/A channels may be configured for
waveform output and the P3 digital channel may be configured for streamed digital pattern output using the
same clock sources.

Output Channel Configuration

Analog Output Channels

Each D/A channel can be configured for waveform output individually. If the D/A channel is not
configured for waveform output it then is available for asynchronous output operations.

Digital Pattern Output Channel

The 16-bit P3 Digital Port can be configured for streamed digital pattern output. 1f not configured for
streamed digital pattern output operations it then may be used for asynchronous digital 1/0 operations.

Synchronous Output Clocking

DagBoard/2000 Series boards allow clocking of the synchronized output by the acquisition clock source, an
internal, programmabl e pacer clock or by an external clock source. When the clock source generates a new
clock signal al outputs are updated concurrently. Regardless of the clock source, the clock may not exceed
the maximum update rate of 100kHz.

Synchronous Output Data Source

DagBoard/2000 Series boards allow the data source for synchronized output operations to be that of a
memory based buffer or afile located on a mass storage medium. With either type of output data source,
the output data for all the channels are contained in the buffer and/or file. The file path may be any file
located on the on the machine or network accessible file.

Asynchronous I/O Operations

DagBoard/2000 Series boards allow asynchronous input of any counter or digital channel that is not
currently configured for synchronous acquisition. The boards also allow for asynchronous output to any
D/A channels not currently configured for waveform output. Likewise, the 16-bit P3 digital port can be
used for both asynchronous input and output operations if it is not currently configured for streamed pattern
output operations. In addition, the timer outputs can be programmed at any time regardless of the current
state of synchronous or asynchronous operations on other channels.

Digital I/0 Channels

Local 8255 Channels

DagBoard/2000 Series boards [which have digital 1/O capabilities] have an implemented Intel 8255 corein
the digital 1/0 logic on the P2 port of the product. With the Intel 8255 there are three 8-bit wide ports
available for 1/0 and one 8-bit wide port for configuration purposes. The configuration port isused to
configure the other three 8-bit ports for either input or output operations.

Local 16-bit P3 Port
The 16-bit P3 Digital Port can be used as either an input port, or an output port. With this port, no
configuration is required, as the port simply outputs when written to and inputs when read.

Expansion Digital 1/0

DagBoard/2000 Series boards [that have digital 1/O capabilities] have the ability to expand these through
the P2 port and the connection of applicable digital 1/0 expansion modules. These modules are discussed
inthe DBK Option Cards & Modules User’s Manual. \When using the digital 1/0 expansion modules the
local P2 Intel 8255 digital 1/0 becomesinaccessiblein lieu of the expansion modules. These expansion
modules provide additionally Intel 8255 ports as well asinput isolation for applications that require the
expanded capabilities.
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Pulse Stream Output Using Timers

The boards allow the generation of output pulses based upon a programmable setting. These output timers
can be set at any time regardless of the state of any synchronous or asynchronous operations which are
currently taking place on other channels.

Analog Output Channels

The boards [that have analog output capabilities] have the ability to output analog data to any of the
available (up to four) D/A channels. Each D/A channel may be asynchronously updated by an application if
the D/A channel is not currently being used for waveform output operations.

Counter Input Channels

With exception of DagBoard/2003, the boards have counter input capabilities and have the ability to read
counter input [if the counter channel is not configured for synchronous acquisition]. Asin the case of
synchronous operations the 4 16-bit counter input channels can be used individually or cascaded into two
32-bit counter channels. For either cascaded or non-cascaded counter channels each channel can be
configured for:

e Clear on Read Mode - specifies that each counter should be cleared (reset to 0) upon being read.

e  Continuous Totalize Mode — specifies that each counter is to free-run and not be cleared during
the read operation.

Operation Matrix*

Operation 2000 2001 2002 2003 2004 2005

Synchronous Input

Analog Main Unit Inputs (P1) Yes Yes No No No Yes
Analog Expansion Input (P1) Yes Yes No No No Yes
Counter Inputs (P3) Yes Yes Yes No Yes Yes
Digital Main Unit Inputs (P2) Yes Yes Yes No Yes Yes
Digital Expansion Inputs (P2) Yes Yes Yes No Yes Yes
Digital Inputs (P3) Yes Yes Yes No Yes Yes
Synchronous Output
Analog D/A Waveform Output Yes(2) Y es(4) No (0) Y es(4) Y es(4) No (0)
Streamed Digital Output (16-bit P3) Yes Yes Yes No Yes Yes
Asynchronous IO
Main Unit Digital 1/0 Yes Yes Yes No Yes Yes
Expansion Digita 1/0 Yes Yes Yes No Yes Yes
Timer Output (Pulse Generation) Yes Yes Yes No Yes Yes
Analog Output Yes(2) Y es(4) No (0) Y es(4) Y es(4) No (0)

* A similar matrix, intended to highlight board differences at a glance, is presented on page 1-4.
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DaqBoard/2000

I Digital Counter/

16 2 40 6
DagBoard/2000 is a high-speed, multi-function, plug-and-play data acquisition board for PCI bus
computers. It features a 16-bit, 200-kHz A/D converter, digital calibration, bus mastering DMA,
two 16-bit, 100-kHz D/A converters, 40 digital 1/O lines, four counters, and two timers.

Up to 470 channels of analog and digital 1/0 can be accessed with one DagBoard/2000. Up to four
boards can be installed into a PC.

A 100-pin connector on the board provides accessto all of the input and output signals. The board
accommodates all 1/0 with one cable and one PCI bus dot.
The 100-pin I/O connector, P4, islogically divided into three ports:

e P1-Anaoginput port forl6 single-ended or 8 differential analog inputs with 13 software
programmable ranges (+10 V to +£156 mV full scale).

e P2 - Genera purposedigital 1/O port with 24 lines, or digital 1/0O expansion port controlling up to 192
external lines.

e P3-16-bit digital 1/0 port, counter inputs, timer outputs, and analog outputs.

The on-board scan sequencer lets you select up to 512 channel/range combinations. The sequencer scans all
channels of the scan at 5us or 10 ps/channel.

Bus mastering allows analog and digital/counter input data, as well as analog and digital output data, to flow
between the PC and the DagBoard/2000 without consuming CPU time.

DaqBoard/2000 supports a full complement of trigger modes including:

e Hardware analog triggering — A user-programmed trigger level sets an analog DAC, whichis
compared in hardware to the analog input level on the selected channel. Trigger latency is< 5 us.

o Digital and pattern triggering — The boards have separate digital trigger input line, allowing TTL-
level triggering and latencies less than 5 us. The trigger can be programmed for logic level or edge
triggering. In pattern triggering, any of the digital input ports acts as the trigger port. Y ou can program
the digital pattern.

o Software-based triggering — The PC detects the trigger event from readings, either analog, digital, or
counter. Six pre- and post-triggering modes are supported.

The two 16-hit, 100-kHz analog output channels have an output from —10 V to +10 V. (These channels are
separate from the D/As used to determine analog trigger levels.) Using Bus Mastering DMA, each D/A can
output awaveform. Bus Mastering DMA also allows for digital pattern generation on the 16-bit high-speed
digital 1/0 port.

Other features of the DagBoard/2000 include:
e 40 TTL-level digital I/O lines. They are divided into three 8-bit ports and one 16-bit port.

e Four 16-bit counters. Each can accept frequency inputs up to 10 MHz. The counters can be cascaded
into two 32-bit counters.

o Two 16-bit timer outputs. Each can generate square waves from 16 Hz to 1 MHz.
e Configuration through software. There are no switches or jumpers on the DagBoard/2000.
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DagBoard/2000 Block Diagram

Connections

Installation

/\ Reference Note: For the OMB-DagBoard/2000 installation procedure, refer to the
@ OMB-DagBoard/2000 Series Installation Guide. A copy of the guideisincluded at the
beginning of this manual.

I/0 Connectors

All input and output signals are available at the board’ s 100-pin P4 connector. A 3-foot, 100-conductor
ribbon cable, part number CA-195, mates with connector P4.

/\ Reference Note: There are several P4-connector board options available for connecting the

% 100 pins of P4 to typical DB37 connectors (P1, P2, and P3). In addition to being briefly
discussed in chapter 2 of this manual, these options, referred to as DBK 200 Series, are
detailed in the DBK Cards and Modules User’s Manual (p/n OMB-457-0905).
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DaqBoard/2001

I Digital Counter/

16 4 40 6

DagBoard/2001 is a high-speed, multi-function, plug-and-play data acquisition board for PCI bus
computers. It features a 16-bit, 200-kHz A/D converter, digital calibration, bus mastering DMA,
four 16-bit, 100-kHz D/A converters, 40 digital 1/0O lines, four counters, and two timers.

Up to 470 channels of analog and digital 1/0 can be accessed with one DagBoard/2001. Up to four boards
can beinstalled into a PC.

A 100-pin connector on the board provides accessto all of the input and output signals. The board
accommodates all 1/0 with one cable and one PCI dot. The 100-pin 1/O connector, P4, islogically divided
into three ports:

e P1-Anaoginput port forl6 single-ended or 8 differential analog inputs with 13 software
programmable ranges (+10 V to +£156 mV full scale).

e P2 - Genera purposedigital 1/O port with 24 lines, or digital 1/0O expansion port controlling
up to 192 external lines.

e P3-16-bit digital 1/0 port, counter inputs, timer outputs, and analog outputs.

The on-board scan sequencer lets you select up to 512 channel/range combinations. The sequencer scans all
channels of the scan at 5us or 10us/channel.

Bus mastering allows analog and digital/counter input data, as well as analog and digital output data, to flow
between the PC and the DagBoard/2001 without consuming CPU time.

DaqBoard/2001 supports a full complement of trigger modes including:

o Hardware analog triggering — A user-programmed trigger level sets an analog DAC, whichis
compared in hardware to the analog input level on the selected channel. Trigger latency is< 5 us.

o Digital and pattern triggering — DagBoard/2001 has a separate digital trigger input line, allowing
TTL-level triggering and latencies lessthan 5 us. The trigger can be programmed for logic level or
edge triggering. In pattern triggering, any of the digital input ports acts as the trigger port. You can
program the digital pattern.

o Software-based triggering — The PC detects the trigger event from readings, either analog, digital, or
counter. Six pre- and post-triggering modes are supported.

The four 16-bit, 100-kHz analog output channels have an output from -10 V to +10 V. (These channels are
separate from the D/As used to determine analog trigger levels.) Using Bus Mastering DMA, each D/A can
output awaveform. Bus Mastering DMA also allows for digital pattern generation on the 16-bit high-speed
digital 1/0 port.

Other features of the DaqBoard/2001 include:
e 40 TTL-level digital I/O lines. They are divided into three 8-bit ports and one 16-bit port.

e Four 16-bit counters. Each can accept frequency inputs up to 10 MHz. The counters can be cascaded
into two 32-bit counters.

o Two 16-bit timer outputs. Each can generate square waves from 16 Hz to 1 MHz.
e Configuration through software. There are no switches or jumpers on the board.
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DagBoard/2001 Block Diagram
Connections

Installation

Reference Note: For the OMB-DagBoard/2001 installation procedure, refer to the
OMB-DaqBoard/2000 Series Installation Guide. A copy of the guide isincluded at the
beginning of this manual.

I/0 Connector

All input and output signals are available at the board’s 100-pin P4 connector. A 3-foot, 100-conductor
ribbon cable, part number CA-195, mates with connector P4.

/\ Reference Note: There are several P4-connector board options available for connecting the

% 100 pins of P4 to typical DB37 connectors (P1, P2, and P3). In addition to being briefly
discussed in chapter 2 of this manual, these options, referred to as DBK 200 Series, are
detailed in the OMB-DBK Cards and Modules User’s Manual (p/n OMB-457-0905).
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DaqBoard/2002

Digital Counter/
110 Timers

40 6

DagBoard/2002 is a high-speed, multi-function, plug-and-play data acquisition board for PCI bus
computers. It features digital calibration, bus mastering DMA, 40 digital 1/0 lines, four counters,
and two timers.

Up to 470 channels of analog and digital 1/0 can be accessed with one board. Up to four boards can be
installed into a PC.

A 100-pin connector on the boards provides access to all of the input and output signals. The board
accommodates all 1/0 with one cable and one PCI dot. The 100-pin 1/O connector, P4, islogically divided
into three ports:

e P1 - Not used by DagBoard/2002

e P2 - Genera purpose digital 1/O port with 24 lines, or digital 1/0 expansion port controlling up to
192 external lines.

e P3-16-hit digital 1/0 port, counter inputs, timer outputs, and anal og outputs.

The on-board scan sequencer lets you select up to 512 channel/range combinations. The sequencer scans all
channels of the scan at 5 us or 10 ps/channel.

Bus mastering allows digital/counter input data and digital output datato flow between the PC and the
board without consuming CPU time.

DaqBoard/2002 supports a complement of trigger modes including:

e Digital and pattern triggering — The board has a separate digital trigger input line, allowing TTL-
level triggering and latencies less than 5 ps. The trigger can be programmed for logic level or edge
triggering. In pattern triggering, any of the digital input ports acts as the trigger port. Y ou can program
the digital pattern.

e Software-based triggering — The PC detects the trigger event from readings [digital, or counter].
Six pre- and post-triggering modes are supported.

Other features of the DaqBoard/2002 include:
e 40 TTL-level digital I/O lines. They are divided into three 8-bit ports and one 16-bit port.

¢ Four 16-bit counters. Each can accept frequency inputs up to 10 MHz. The counters can be cascaded
into two 32-hit counters.

e Two 16-bit timer outputs. Each can generate square waves from 16 Hz to 1 MHz.
o Configuration through software. There are no switches or jumpers on the DagBoard/2002.
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DaqBoard/2002 Block Diagram

Connections

Installation

/\ Reference Note: For the DagBoard/2002 installation procedure, refer to the
% OMB-DagBoard/2000 Series Installation Guide. A copy of the guide isincluded
at the beginning of this manual.

I/0 Connector

All input and output signals are available at the board’ s 100-pin P4 connector. A 3-foot, 100-conductor
ribbon cable, part number CA-195, mates with connector P4.

/\ Reference Note: There are several P4-connector board options available for connecting the

% 100 pins of P4 to typical DB37 connectors (P1, P2, and P3). In addition to being briefly
discussed in chapter 2 of this manual, these options, referred to as DBK 200 Series, are
detailed in the OMB-DBK Cards and Modules User’s Manual (p/n OMB-457-0905).
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DaqBoard/2003
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DagBoard/2003 is a high-speed plug-and-play data acquisition board for PCI bus computers. The board is
used for analog output and includes four 16-bit, 100-kHz D/A converters. Up to four boards can be
installed into a PC.

A 100-pin connector on the board provides access to the DAC analog output signals. The board plugs
directly into a PCI bus dlot. The DAC analog output leaves the board through “ P3-designated” pins located
on the board’ s 100-pin P4 connector.

The board supports Software-based triggering. In“Software-based” triggering the PC detects the trigger
event from the readings. Six pre- and post-triggering modes are supported.
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DBK205 Adapter DaqBoard/2003 Block Diagram

Note: DagBoard/2003 is shipped with one DBK205 adapter. The adapter has twelve screw terminals as follows: DACO,
DAC1, DAC2, DACS, 1 digital ground, 5 analog grounds, 1 external clock (CLK), and 1 external trigger (XTTL).
DBK205 connects directly to DagBoard/2003’s P4 connector.

Connections

Installation
Reference Note: For the DagBoard/2003 installation procedure, refer to the
OMB-DagBoard/2000 Series Installation Guide. A copy of the guide isincluded
at the beginning of this manual.

I/0 Connector

Analog output signals are available at the board’s 100-pin P4 connector. A 3-foot, 100-conductor ribbon
cable, part number CA-195, mates with connector P4; however, a DBK 205 adapter board isincluded for
connecting the 100 pins of P4 to aterminal block (TB1).

DBK205's TB1 includes screw terminals for: DACO, DACL, DAC2, and DAC3, 1 digital ground,
5 analog grounds, 1 external clock (CLK), and 1 external trigger (XTTL). DBK205 connects directly to
DagBoard/2003' s P4 connector or compact-PCl DagBoard/2003¢’s P4 connector.

DBK 205 is depicted as part of the block diagram above and is discussed briefly in chapter 2 of this manual.
DBK205 is also discussed in the OMB-DBK Cards and Modules User’s Manual (p/n OMB-457-0905).
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DaqBoard/2004
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DagBoard/2004 is a high-speed, multi-function, plug-and-play data acquisition board for PCI bus
computers. It features bus mastering DMA, four 16-bit, 100-kHz D/A converters, 40 digital 1/O lines,
four counters, and two timers.

Up to four boards can be installed in one PC.

A 100-pin connector on the board provides accessto all of the input and output signals. Each board
accommodates all 1/0 with one cable and one PCI dot, as applicable. The 100-pin I/O connector, P4, is
logically divided into three ports: P1, P2, and P3; however, DagBoard/2004 only make use of the P2 and
P3 pin designations.

e P1-Notused by DagBoard/2004

e P2 - Genera purpose digital 1/O port with 24 lines, or digital 1/0O expansion port controlling up to 192
externa lines.

e P3 - 16-hit digital 1/0 port, counter inputs, timer outputs, and anal og outputs.

The on-board scan sequencer lets you select up to 512 channel/range combinations. The sequencer scans all
channels of the scan at 5 us or 10 us per channel.

Bus mastering allows the digital/counter input data and analog and digital output datato flow between the
PC and the DagBoard/2004 without consuming CPU time.

DaqBoard/2004 supports several trigger modes, including:

e Digital and pattern triggering — Each board has a separate digital trigger input line, allowing TTL-
level triggering and latencies lessthan 5 us. The trigger can be programmed for logic level or edge
triggering. In pattern triggering, any of the digital input ports acts as the trigger port. Y ou can program
the digital pattern.

e Software-based triggering — The PC detects the trigger event from readings, either analog, digital, or
counter. Six pre- and post-triggering modes are supported.

The four 16-bit, 100-kHz analog output channels have an output from-10V to +10 V. Using Bus
Mastering DMA, each D/A can output a waveform. Bus Mastering DMA also allows for digital pattern
generation on the 16-bit high-speed digital 1/O port.

Other features of the DaqBoard/2004 include:
e 40 TTL-level digital I/O lines. They are divided into three 8-bit ports and one 16-bit port.

e Four 16-bit counters. Each can accept frequency inputs up to 10 MHz. The counters can be cascaded
into two 32-hit counters.

e Two 16-bit timer outputs. Each can generate square waves from 16 Hz to 1 MHz.
e Configuration through software. There are no switches or jumpers on the board.
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Installation

/\ Reference Note: For the DagBoard/2004 installation procedure, refer to the
@ OMB-DaqgBoard/2000 Series Installation Guide. A copy of the guideisincluded at the
beginning of this manual.

I/0 Connector

All input and output signals are available at the board’ s 100-pin P4 connector. A 3-foot, 100-conductor
ribbon cable, part number CA-195, mates with connector P4.

/\ Reference Note: There are several P4-connector board options available for connecting the

@ 100 pins of P4 to typical DB37 connectors (P1, P2, and P3). In addition to being briefly
discussed in chapter 2 of this manual, these options, referred to as DBK 200 Series, are
detailed in the OMB-DBK Cards and Modules User’s Manual (p/n OMB-457-0905).
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DaqBoard/2005

Digital Counter/
110 Timers

16 40 6

DagBoard/2005 is a high-speed, multi-function, plug-and-play data acquisition board for PCI bus
computers. The board features a 16-bit, 200-kHz A/D converter, digital calibration, bus mastering DMA,
40 digital 1/O lines, four counters, and two timers.

Up to 470 channels of analog and digital 1/0 can be accessed with one board. Up to four boards can be
installed in one PC.

A 100-pin connector on the board provides access to al of the input and output signals. The Each board
accommodates all 1/0 with one cable and one PCI bus-slot. The 100-pin 1/O connector, P4, islogicaly
divided into three ports:

e P1-Anaoginput port for 16 single-ended or 8 differential analog inputs with 13 software
programmable ranges (+10 V to £156 mV full scale).

e P2 - Genera purposedigital I/O port with 24 lines, or digital I/0 expansion port controlling
up to 192 externa lines.

e P3-16-hit digital 1/0 port, counter inputs, and timer outputs.

The on-board scan sequencer lets you select up to 512 channel/range combinations. The sequencer scans
all channels of the scan at 5 us or 10 ps per channel.

Bus mastering allows analog and digital/counter input data, as well as analog and digital output data, to flow
between the PC and the board without consuming CPU time.

DaqBoard/2005 supports a full complement of trigger modes, including:

e Hardware analog triggering — A user-programmed trigger level sets an analog DAC, whichis
compared in hardware to the analog input level on the selected channel. Trigger latency is< 5 ps.

e Digital and pattern triggering — the board has a separate digital trigger input line, allowing TTL-level
triggering and latencies less than 5 us. The trigger can be programmed for logic level or edge
triggering. In pattern triggering, any of the digital input ports acts as the trigger port. Y ou can program
the digital pattern.

e Software-based triggering — The PC detects the trigger event from readings, either analog, digital, or
counter. Six pre- and post-triggering modes are supported.

Bus Mastering DMA also allows for digital pattern generation on the 16-bit high-speed digital 1/O port.
Other features of the DaqBoard/2005 include:
e 40 TTL-level digital I/O lines. They are divided into three 8-bit ports and one 16-bit port.

e Four 16-bit counters. Each can accept frequency inputs up to 10 MHz. The counters can be cascaded
into two 32-hit counters.

e Two 16-bit timer outputs. Each can generate square waves from 16 Hz to 1 MHz.
o Configuration through software. There are no switches or jumpers on the DagBoard/2005.
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Installation

Reference Note: For the DagBoard/2005 installation procedure, refer to the
OMB-DagBoard/2000 Series Installation Guide. A copy of the guideisincluded at the
beginning of this manual.

I/0 Connector

All input and output signals are available at the board’ s 100-pin P4 connector. A 3-foot, 100-conductor
ribbon cable, part number CA-195, mates with connector P4.

/\ Reference Note: There are several P4-connector board options available for connecting the

% 100 pins of P4 to typical DB37 connectors (P1, P2, and P3). In addition to being briefly
discussed in chapter 2 of this manual, these options, referred to as DBK 200 Series, are
detailed in the DBK Cards and Modules User’s Manual (p/n 457-0905).
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Using DBK Cards and Modules for Signal Conditioning

The DBK signal-conditioning cards and modules are designed for use with DagBooks, LogBooks, and
various types of data acquisition boards. The DBK's perform best when used with an acquisition device that
can dynamically select channel, gain, and range. DBK cards and modules with dynamic channel and
gain/range selection alow for high channel-to-channel scan rates with a variety of transducers.

Note: Only passive DBKSs, such asthe DBK1 BNC module, the DBK11A screw terminal card, and the
DBK40 BNC analog interface, can be used with Dag PC-Cards.

DBK output signals can be bipolar, e.g., -5to +5V, or unipolar, e.g., 0to 10 V. The user can select arange
of relevant values to correspond to the lowest signal (e.g., -5 or 0 V) and the highest signal (e.g., 5 or 10 V)
signal. Thistype of range selection guarantees the highest resolution in 12-bit or 16-bit conversion.

DBK modules share the same footprint as the DagBook and atypical notebook PCs; allowing for
convenient stacking. The majority of these modules have their own power supply; however, several options
exist for packaging and powering the DBKSs.

/\ Reference Note:
@ DBK options are detailed in the OMB-DBK Option Cards and Modules User’s Manual
\ (p/n OMB-457-0905). As a part of product support, this manual is automatically loaded onto
your hard drive during software installation. The default location is the Programs directory,
which can be accessed through the Windows Desktop.

Daq Software

Daq devices have software options capable of handling most applications. Three types of software are
available:

o ready-to-use graphical programs, e.g., DagView, DagViewXL, and post acquisition data analysis
programs such as PostView, DIAdem, and eZ-PostView

o driversfor third-party, icon-driven software such as DASY Lab and LabView

e various language driversto aid custom programming using API

Ready-to-use programs are convenient for fill-in-the-blank applications that do not require programming
for basic data acquisition and display:

e DagView isaWindows-based program for basic set-up and data acquisition. DagView lets you
select desired channels, gains, transducer types (including thermocouples), and a host of other
parameters with aclick of aPC's mouse. DaqView lets you stream data to disk and display data
in numerical or graphical formats.

e DagViewXL alowsyou to interface directly with Microsoft Excel to enhance data handling and
display. Within Excel you have a full-featured Daq control panel and all the data display
capabilities of Excel.

e Post acquisition data analysis programs, e.g., PostView, DIAdem, and eZ-PostView allow you to
view and analyze recorded historical datatime-after-time.

e The Dag Configuration control panel allows for interface configuration, testing, and
troubleshooting.

Each Daq system comes with an Application Programming Interface (API). API-language drivers
include: C/C++, Delphi, and Visual Basic. The latest software is a 32-hit version API.
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Reference Notes:

V/ \
\ > The software document modules, DaqgView, DagViewXL, and Post Acquisition Data
Analysis User’s Guide, are not included as part of the hardcopy manual, but are
available in PDF version. See the PDF Note, below.

> Programming topics are covered in the Programmer’s User Manual (p/n OMB-1008-
0901). Asapart of product support, this manual is automatically loaded onto your hard
drive during software installation. The default location is the Programs directory, which
can be accessed through the Windows Desktop.

> You can read manuals directly from your data acquisition CD (p/n 1022-0602),
providing that you have the Adobe Acrobat Reader. A copy of the Reader isincluded
on the CD.

PDF During software installation, Adobe® PDF versions of user manuals will automatically install

Note: onto your hard drive as a part of product support. The default location isin the Programs
directory, which can be accessed from the Windows Desktop. Refer to the PDF
documentation for details regarding both hardware and software.

A copy of the Adobe Acrobat Reader® isincluded on your CD. The Reader provides
ameans of reading and printing the PDF documents. Note that hardcopy versions of the
manual s can be ordered from the factory.
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Specifications
Note: Specifications are subject to change without notice.

DaqgBoard/2000 Series Boards

DaqgBoard/2000 Series I/0 Comparison Matrix

DaqBoard/ Analog Input Analog Output Digital I/O Counter/
(2000 Series) Channels Channels Channels Timers
Analog Input signals enter Digital Signals go through Digital signals pass Four 16-bit Counter
through P4, go to MUX, to Digital-to-Analog through one 16-bit Input signals and Two
PGA, to Gain & Offset Converters, then through Digital 1/0 Port and 16-bit Timer Output
Amplifier, then to Analog- “DAC Out” on P4. three 8-bit Digital /0 | signalsvia P4 and
to-Digital Converter (ADC) Ports located on P4. System Controller.

2000 16 2 2 & a0 L&} ¢ o]
16 [ 4 <] 40 L& e

2001
2002 % ¢
2003

2004 % ¢
2005 “ ¢
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General Specifications
Applicable to all DagBoard/2000 Series Boards

Warm-up: 1 hour to rated specifications
Supply voltage range: 4.75 VDC to 5.25 VDC (PCI bus)
Power consumption (per board): 3.5 W (up to 10 W with external accessories)

Power Available for External Signal Conditioning and Expansion Options:
5V at1 A (all boards); £15V at 75 mA each (with exception of DagBoard/2002)

Operating temperature: 0 to +60°C

Storage temperature: -40 to +80°C

Relative Humidity: 0 to 95% non-condensing

Vibration: MIL Std 810E

Dimensions: 165 mmW x 15 mm D x 108 mm H (6.5” x 0.6” x 4.2")

Weight: 160 g (0.35 Ibs)

Analog Specifications
Applicable to DagBoard/2000, /2001, and /2005

A/D: Successive approximation, 200 kHz maximum conversion rate
Resolution: 16 bits

Channels: 16 single-ended or 8 differential, expandable up to 256 differential
Conversion Time: 5 us

Connector: 100-pin high-density edge-type

Missing Codes: None, over full operating temperature range

Input Voltage Ranges (software programmable via sequencer):
Accuracy (Note 2) Input Noise Notes
L Ve (LSB rms) (1) Specifications assume
Voltage Range 0to 35°C 10 Hz-200 kHz differential input single channel
+(% reading+% range) (Note 4) scan, 200 kHz scan rate,
unfiltered.
Absolute Transfer (Note 3) (2) Accuracy specification is
Oto+10V 0.015+.005 0.004+.002 1 exclusive of noise.
Oto+5V 0.015+.005 0.004+.002 1 (3) Transfer accuracy assumes
Oto+2.5V 0.015+.005 0.004+.002 1 calibration inside computer;
0to+1.25V 0.015+.008 0.004+.002 2 applicable for measurements
0 to +0.625 V 0.015+.008 0.004+.002 2 made +5°C from ambient
010 +0.3125 V 0.015+.008 0.004+.003 2 temperature at calibration
-10to +10 V 0.015+.005 0.004+.001 1 (4) Inputs shorted to P4-45A,
-5t0+5V 0.015+.005 0.004+.001 1 differential input, 8192
2510425V 0.015+.005 0.004+.001 1 samples.
-1.25t0 +1.25V 0.015+.005 0.004+.001 2
-0.625 to +0.625 V 0.015+.008 0.004+.001 2
-0.3125 to +0.3125 V 0.015+.008 0.004+.0015 3
-0.156 to +0.156 V 0.02+.008 0.004+.0015 3
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Voltage Specifications (one year, 0-35°C)
Applicable to DaqBoard/2000, /2001, and /2005
Differential Nonlinearity: +2 LSB maximum
Integral Nonlinearity: +1 LSB maximum
Temperature Coefficient: +(10 ppm + 0.3 LSB)/°C typical
Input Impedance: 10 MQ (single ended); 20 MQ (differential), in parallel with 50 pF
Bias Current: <1 nA (0 to 35°C)

Common Mode Rejection: 86 dB typical, from DC to 60 Hz for gains <8; 95 dB typical, from DC to 60
Hz for gains 216

Hostile Channel-to-channel Crosstalk: 100 dB DC to 60 Hz; 86 dB @10 kHz
Maximum Input Voltage: +11 V relative to analog common
Over-Voltage Protection: +35 V relative to analog common

Input Sequencer
Applicable to DagBoard/2000, /2001, /2002, /2004, and /2005

Analog, digital and counter inputs can be scanned synchronously based either on an internal
programmable timer, or an external clock source. Analog and digital outputs can also be
synchronized to either of these clocks. Bus Mastering DMA is utilized to provide CPU and system-
independent data transfers, insuring data acquisition performance irrespective of other system
activities.

Scan Clock Sources: 2

1. Internal, programmable from 5 ps to 5.96 hours maximum in 5 us steps
2. External, TTL level input up to 200 kHz maximum
Programmable parameters per scan: channel (random order), gain, unipolar/bipolar

Depth: 512 locations
On-board Channel to channel scan rate: 5 or 10 us per channel, programmable
Expansion channel scan rate: 5 or 10 us per channel, programmable

External Acquisition Scan Clock Input
Applicable to DaqBoard/2000, /2001, and /2005

Maximum rate: 200 kHz
Signal Range: 0V to +5V
Input Characteristics: 100 Q series, 20 pF to common and 10 kQ to +5V
Input protection: £8 kV ESD clamp diodes parallel
Trigger Level: TTL
Slew Rate Requirement: 14 V/us minimum
Minimum pulse width: 50 ns high, 50 ns low

Triggering
Applicable to DagBoard/2000, /2001, and /2005
Trigger Sources: 6, individually selectable for starting and stopping an acquisition. Stop acquisition

can occur on a different channel than start acquisition; stop acquisition can be triggered via modes 2,
4, 5, or 6 described below. Pre-trigger is supported with fixed or variable pre-trigger periods.

Single-Channel Analog Hardware Trigger: Any analog input channel can be software programmed
as the analog trigger channel, including any of the 256 analog expansion channels.

Input Signal Range: Anywhere within range of the selected input channel

Trigger level: Programmable (11-bit resolution), including “window triggering.”

Hysteresis: Programmable (11-bit resolution)

Latency: 5 us maximum
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Single-Channel Analog Software Trigger: Any analog input channel, including any of the 256
analog expansion channels, can be selected as the software trigger channel. If the trigger channel
involves a calculation, such as with temperature, then the driver automatically compensates for the
delay required to calculate the reading, resulting in a maximum latency of one scan period.

Input Signal Range: Anywhere within the range of the selected trigger channel
Trigger level: Programmable (16-bit resolution), including “window triggering”
Latency: One scan period maximum

Single-Channel Digital Trigger: A separate digital input is provided for digital triggering
Input Signal Range: -15V to +15V

Trigger level: TTL

Minimum pulse width: 50 ns high, 50 ns low

Latency: 5 us maximum

Digital Pattern Triggering: 8 or 16-bit pattern triggering on any of the digital input ports.
Programmable for trigger on equal, above, below, or within or outside of a window. Individual bits can
be masked for “don’t care” condition.

Latency: One scan period maximum

Counter/Totalizer Triggering: Counter/totalizer inputs can trigger an acquisition. User can select to
trigger on a frequency or on total counts that are equal, above, below, or within/outside of a window.

Latency: One scan period maximum
Software Triggering: Trigger can be initiated under program control.

Analog Output
Applicable to DagBoard/2000, /2001, /2003, and /2004
The analog output channels are updated synchronously relative to scanned inputs, and clocked from
either an internal onboard clock, or an external clock source. Analog outputs can also be updated
asynchronously, independent of any other scanning in the system. Bus mastering DMA provides CPU
and system-independent data transfers, ensuring accurate outputs that are irrespective of other
system activities. Streaming from disk or memory is supported, allowing continuous, nearly-infinite
length, waveform outputs (limited only by available PC system resources).
Channels: DagBoard/2000: 2 DAC channels (DACO, DAC1)
DagBoard/2001, /2003, /2004: 4 DAC channels each (DACO, DAC1, DAC2, and DAC3)
Resolution: 16 bits
Output voltage range: +10 V
Output current: £10 mA
Offset error: +0.0045 V maximum
Gain error: £0.01%
Update rate: 100 kHz maximum, 1.5 Hz minimum (no minimum with external clock)
Settling Time: 10 us maximum to 1 LSB for full-scale step
Clock Sources: 4
1. Onboard D/A clock, independent of scanning input clock
2. Onboard scanning input clock
3. External D/A input clock, independent of external scanning input clock
4. External scanning input clock
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Digital I/O

Applicable to DaqBoard/2000, /2001, /2002, /2004, and /2005
Channels: 40, expandable to 208 with external DBK options
Input Scanning Modes: 2
1. Asynchronous, under program control at any time relative to input scanning
2. Synchronous with input scanning
Ports: 3 x 8-bit (82C55 emulation), and 1 x 16-bit. Each port is programmable as input or output.
Input Characteristics: 100 Q series, 20 pF to common
Input protection: +8 kV ESD clamp diodes parallel
I/O levels: TTL
Sampling/Update rate: 200 kHz maximum

Pattern Generation Output
Applicable to DagBoard/2000, /2001, /2002, /2004, and /2005

The P3 16-bit digital I/O port can be configured for 16-bit pattern generation. The pattern can be
updated synchronously with an acquisition from a file. If the pattern generation mode is utilized the
D/A outputs can only be used in an asynchronous mode. Bus mastering DMA provides CPU and
system-independent data transfers, ensuring data acquisition performance irrespective of other
system activities. Streaming from disk or memory is supported, allowing continuous pattern outputs,
which are limited only by the available resources of the PC system.

Frequency/Pulse Generators
Applicable to DaqBoard/2000, /2001, /2002, /2004, and /2005
Channels: 2 x 16-bit
Output Waveform: Square wave
Output rate: 1 MHz base rate divided by 1 to 65535 (programmable)
High level output voltage: 2.0 V minimum @ -3.75 mA, 3.0 V minimum @ -2.5 mA
Low level output voltage: 0.4 V maximum @ 2.5 mA

Frequency/Pulse Counters
Applicable to DagBoard/2000, /2001, /2002, /2004, and /2005
Counter inputs can be scanned synchronously along with analog and digital scanned inputs, based
either on internal programmable timer, or an external clock source. Bus mastering DMA provides
CPU and system-independent data transfers, insuring data acquisition performance irrespective of
other system activities. Counters can be configured to clear when read, or to totalize and clear under
program control.

Channels: 4 x 16-bit, cascadable as 2 x 32-bit

Input rate: 10 MHz maximum

Input Signal Range: -15Vto +15V

Input Characteristics: 2.7 kQ series in parallel with 20 pF to common and 10 kQ to +5 V
Input protection: +8 kV ESD clamp diodes parallel

Trigger Level: TTL

Minimum pulse width: 50 ns high, 50 ns low

Included Accessories and Software

Software: Windows Drivers (32-bit), 90-day Getting Started DaqView

Hardware: DBK205 is only included with DagBoard/2003. This adapter option provides screw-
terminal access to the board’s four analog outputs (DACO, DAC1, DAC2, and DACS),
1 digital ground, 5 analog grounds, an external clock (CLK), and an external trigger
(XTTL).
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Optional Accessories

Software: DaqView including drivers for DasyLab and LabView, eZ-PostView post-acquisition
software, DasylLab

Hardware:

CA-37-x - Expansion cable. The “x” indicates number of devices on expansion side, for
example, CA-37-1 is a DB37-t0-DB37 cable that provides expansion to 1 card.
CA-37 cables are used to connect from P1 to P1, P2 to P2, or P3 to P3.

CA-195 - Interconnect cable, 3-ft, 100-conductor, mates with all above options and
DagBoard/2000 series P4 connectors.

DBK200 - Adapter panel, for connection of DBK signal conditioning and expansion options
(analog)

DBK201 - Adapter panel, connects DBK signal conditioning and expansion options

DBK202 - Adapter panel with screw terminals, connects DBK signal conditioning and
expansion options

DBK203 - Adapter module with screw terminals, connects DBK signal conditioning and
expansion options

DBK204 - Consists of a DBK203 and a CA-209 CE cable kit for meeting CE compliance

DBK205 - (included with DagBoard/2003). This adapter option provides screw-terminal
access to DagBoard/2003’s four analog outputs (DACO, DAC1, DAC2, and
DACS3) 1 digital ground, 5 analog grounds, an external clock (CLK), and an
external trigger (XTTL).

DBK206 - Screw-terminal board suitable for both analog and digital expansion. It provides
three DB37 connectors
(P1, P2, and P3) and corresponding terminal blocks.

DBK207 - Carrier board for 5B-compatible analog input modules. The DBK207 board
includes two P1 connectors for analog expansion, a power connection terminal,
and 16 signal terminal blocks.

DBK207/CJC - Carrier board for 5B-compatible analog input modules. The DBK207 board
includes two P1 connectors for analog expansion, a power connection terminal,
16 signal terminal blocks, and cold junction sensors for cold junction
compensation (CJC) for thermocouple applications.

DBK208 - Carrier board for Opto-22 compatible solid-state-relay (SSR) digital modules.
The DBK208 board includes two P2 connectors for digital expansion, a power
connection terminal, and 16 signal terminal blocks.

DBK209 - mini-adapter board suitable for both analog and digital expansion. The board
provides three DB37 connectors (P1, P2, and P3).

DIN-DBK-1 — DIN-rail mount kit for DBK206, DBK207, and DBK208 applications.

Rack-DBK-3 — Rack mount kit for DBK206, DBK207, DBK208, and DBK209 applications.

Manuals*

Manual Set (Set # OMB-1033), Programmer, DBK, Dag2K Series, p/n OMB-1033-0900.
A hardcopy manual set that is available for purchase.
The set includes the following three manuals.

User’s Manual for DaqBoard/2000 (p/n OMB-1033-0901)

Programmer’s Manual for developing custom programs using APl commands.
(p/n OMB-1008-0901)

OMB-DBK Option Cards & Modules User’s Manual. (p/n OMB-457-0905)

*PDF versions of the manuals are included on your data acquisition CD and are automatically
installed onto the host computer’s hard drive as a part of product support. The default location isthe
Programs Group. The manuals can be read and printed using the Adobe Acrobat Reader ®, which is
also included on the CD.
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DBK Basics

Introduction...... 1

How Do DBKs Connect to the Data Acquisition Device? ...... 2
Connecting DBKs to DagBooks, ISA-Type DagBoards, and LogBooks ...... 2
Connecting DBKs to DaqBoard/2000 Series ...... 3

DBK Identification Tables ..... 4
Analog Output DBKs ...... 4
Digital I/O Control DBKs ...... 4
Analog Signal Conditioning DBKs ...... 4
Expansion and Terminal Panel Connection DBKs ...... 5
Power Supply DBKs ...... 5

Tips on Setting up a Data Acquisition System ...... 6

Power Supplies and Power Connectors ...... 7

An Introduction to Power-Related DBKs ..... 8

Calculating Your System’s Power Needs ...... 10

Additional Reading ..... 12

CAUTION

Turn off power to all devices connected to the system before connecting cables or
setting configuration jumpers and switches. Electrical shock or damage to
equipment can result even under low-voltage conditions.

CAUTION

The discharge of static electricity can damage some electronic components.

‘ﬁ \ Semiconductor devices are especially susceptible to ESD damage. You should
always handle components carefully, and you should never touch connector pins or
circuit components unless you are following ESD guidelines in an appropriate ESD
controlled area. Such guidelines include the use of properly grounded mats and
wrist straps, ESD bags and cartons, and related procedures.

Introduction

Theterm “DBK?” typically refersto acard or module that is used to expand or enhance a primary data
acquisition device, such as a DagBook, DagBoard, or LogBook. Aswill be seen in the upcoming DBK
identification tables, DBKs provide awide variety of data acquisition functions. Depending on the DBKs
used, one or more of the following can be realized:

e signal conditioning

e analog output

o digital I/0

e channel expansion

e supplying powering to another acquisition device

e providing an interface for different connectivity; for example, in a DagBoard/2000 Series board,

converting a P4, 100-pin connector to P1, P2, and P3 37-pin, DB37 connectors.
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' /\ Reference Notes: During software installation, Adobe® PDF versions of user manuals will
@ automatically install onto your hard drive as a part of product support. The default location
\ isin the Programs Group, which can be accessed from the Windows Desktop. Refer to the
PDF documentation, especially the OMB-DBK Option Cards and Modules User’s Manual
(p/n OMB-457-0905) for details regarding both hardware and software in relevant to DBKSs.

A copy of the Adobe Acrobat Reader® is included on your CD. The Acrobat Reader
provides a means of reading and printing the PDF documents. Note that hardcopy versions
of the manuals can be ordered from the factory.

How Do DBKs Connect to the Data Acquisition Device?

Each DBK connects to the primary data acquisition device; e.g., a DagBook, DagBoard, or LogBook,
through one of three 37-pin ports, which are designated as follows:

e Pl-Anaogl/O
e P2 -Digitd I/O
o  P3—Pulse/Frequency/High-Speed Digita 1/0

Depending on the primary data acquisition device, connectivity issues differ slightly. Thiswill be made
clear by the figures and accompanying text that follow.

Connecting DBKs to DagBooks, ISA-Type DagBoards, and LogBooks

For DagBooks, | SA-Type DagBoards, and LogBooks, DBK connections are not made directly to the port,
but through a CA-37-x ribbon cable, where “x” indicates the number of expansion devices that can be
connected. For example, in addition to providing a DB37 connector to interface with the primary data
acquisition device, a CA-37-3 cable includes three additional DB37 connectors. These provide a means of
adding three DBK sto one port. Use of a CA-37-16 cable will allow up to 16 DBKsto be added. The
CA-37-x cable system is excellent for DagBooks, LogBooks, and | SA-type DagBoards.

To Power To PC

[ P2 - for Digital IO
You can connect P2 to:

» Digital DBKs
| e Passive DBKs

P1- for Analog 1/0

You can connect P1 to:
* Analog DBKs

e Power DBKs

e Passive DBKs

[P3 - for Pulse/Frequency
High-Speed Digital /0
You can connect P3 to:

e Passive DBKs Only

'ISA-Type DaqBoard P1, P2,
and P3 connectivity aspects
are the same as those found
in DaqBook.

?In regard to CA-37-x cables,
the “x” indicates the number of
expansion devices that can
be connected to the primary
data acquisition device.

N\

Power Analog  Passive Digital Passive
DBK DBKs DBKs DBK DBK

Connecting DBKs to a DagBook

The above figure applies to LogBooks, DagBooks, and | SA-type DagBoards. Aswill be seen elsewherein
the documentation, some models do not include all three connectors (P1, P2, and P3).
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Connecting DBKs to DagBoard/2000 Series Boards

DagBoard/2000 Series boards have a 100-pin connector designated as P4. The 100 pins correlate to
various pins on the DB37-type P1, P2, and P3 connectors.* Connectivity in the systemis as follows
(seefigure).
e The DagBoard/2000 Series boards connect to a CA-195 cable.
The cable has two, 100-pin, P4 connectors.

e The CA-195 connects to a DBK 200 Series adapter board or adapter module for 100-pin to
37-pin adaptations, e.g., P4-to-P1, P2, P3; but not necessarily al three.*

e The DBK200 Series adapter connects to a CA-37-x ribbon cable, where “x” indicates the
number of expansion devices that can be connected. For example, in addition to providing a
DB37 connector to interface with the primary data acquisition device, a CA-37-3 cable
includes three additional DB37 connectors. These provide a means of adding three DBKsto
one port. Use of a CA-37-16 cable will allow up to 16 DBK s to be added.

e The CA-37-x cable connects to expansion DBKSs, in accordance with port type. For example,
Analog DBKsto port P1, Digital DBKsto port 2, and passive DBKsto port 3.

1 = ' DagBoard/2000 Series
DagBoard/2000 boards plug into a PCI bus
Series Board on a host PC.

P2 - for Digital /0
You can connect P2 to:

» Digital DBKs
e Passive DBKs

P3 - for Pulse/Frequency
High-Speed Digital 1/0
You can connect P3 to:

e Passive DBKs Only

Passive DBK

DBK201°

3Several other DBK200 Series
P4-to-DB37 adapter options can
be used in place of DBK201.

Digital DBK

CA-37x2
2n regard to CA-37-x cables,
the “x” indicates the number of
expansion devices that can
be connected to the primary

tec | P1- for Analog I/0
data acquisition device.

You can connect P1 to:

e Analog DBKs
* Power DBKs
e Passive DBKs

Passive

DBK DBKs
Connecting DBKs to a DaqBoard/2000 Series Board

*  The DagBoard/2003 board is an exception to the above connectivity method. DagBoard/2003 typically
connects directly to a DBK 205 (P4-to-Screw Terminal Adapter), as discussed in the OMB-DBK Option
Cards and Modules User’s Manual (p/n OMB-457-0905).
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DBK Identification Tables

Analog Output DBKs

Analog Output

Product Name/Description /10 Connectivity

DBK2 Voltage Output Card 4 channels P1

DBK5 Current Output Card 4 channels P1

DBK46 Analog Output Card; factory-installed option for 4 channels P1
DaqBook/2000 series, WBK40, and WBK41 Modules

Digital I/O Control DBKs

Digital 1/0 / Control

Product Name/Description /0 Connectivity
DBK20 General-Purpose Digital I/O Card (Screw Terminals) 48 channels P2
DBK21 General-Purpose Digital 1/0 Card (DB37 Connectors) 48 channels P2
DBK23 Optically Isolated Digital-Input Module 24 channels P2
DBK24 Optically Isolated Digital-Output Module 24 channels P2
DBK25 Relay Output Card 8 channels P2
DBK208 Carrier board for Opto-22 Compatible Solid-State-Relay Two 8-bit banks of Two P2s
Digital Modules. SSR modules P4

Analog Signal Conditioning DBKs

The DBKsthat are used for analog signal conditioning attach to transducers and condition their outputs into
analog voltages. An A/D converter, located in the primary acquisition device, measures the analog

voltages. There are many signal-conditioning solutions available (and more are in development). Note that
DBK high-capacity modules require more circuitry than can fit on a compact card.

Analog Signal Conditioning \

Product Name/Description 1/0 Connectivityl
DBK4 Dynamic Signal Input Card 2 channels P1
DBK7 Frequency-to-Voltage Input Card 4 channels P1
DBK8 High-Voltage Input Card 8 channels P1
DBK9 RTD Measurement Card 8 channels P1
DBK12 Low-Gain Analog Multiplexing Card Note 2 16 channels P1
DBK13 High-Gain Analog Multiplexing Card Note 2 16 channels P1
DBK15 Universal Current/Voltage Input Card Note 2 16 channels P1
DBK16 Strain-Gage Measurement Card 2 channels P1
DBK17 Simultaneous Sample & Hold Card 4 channels P1
DBK18 Low-Pass Filter Card 4 channels P1
DBK19 Thermocouple Card Note 2 14 channels P1
DBK42 5B Isolated Signal-Conditioning Module 16 channels P1
DBK43A Strain-Gage Measurement Module 8 channels P1
DBK44 5B Isolated Signal-Conditioning Card 2 channels P1
DBK45 SSH and Low-Pass Filter Card 4 channels P1
DBK50 Isolated High-Voltage Input Module 8 channels P1
DBK51 Isolated Low-Voltage Input Module 8 channels P1
DBK52 Thermocouple Input Module Note 2 14 channels P1
DBK53 Low-Gain Analog Multiplexing Module Note 2 16 channels P1
DBK54 High-Gain Analog Multiplexing Module Note 2 16 channels P1
DBK70 Vehicle Network Interface, Analog Multiplexer Module 16 channels P1
DBK80 Differential Voltage Input Card with Excitation Output 16 channels P1
DBK81 Thermocouple Card, High-Accuracy 7 channels P1
DBK82 Thermocouple Card, High-Accuracy 14 channels P1
DBK83 Thermal Couple Card, High-Accuracy; uses Connection Pod 14 channels POD-1
DBK84 Thermocouple Module, High-Accuracy 14 channels P1
DBK207 Carrier Board for 5B Compatible Analog Input Modules 16 channels Two P1s /P4
DBK207/CJC | Carrier Board for 5B Compatible Analog Input Modules. 16 channels Two P1s /P4
DBK207/CJC includes cold junction compensation (CJC)
Note 1:  P1, P2, and P3 DB37 connectors do not exist on DagBoard/2000 Series boards, but are obtained by using P4
adapters (DBK200 series). These adapters typically connect to a DagBoard/2000 Series 100-pin P4 connector via a
CA-195 cable.
Note 2:  For DagBoard/2000 Series boards, internal clocks should be set to 100 kHz when used with any of the following DBK

options: DBK12, DBK13, DBK15, DBK19, DBK52, DBK53, and DBK54. See specific DBK sections for details.
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Expansion and Terminal Panel Connection DBKs

The following DBKSs offer provide various expansion and connection options. The stackable 3-slot DBK 10
low-profile enclosure can be used for up to three DBKs. If a system has more than 3 DBKSs, the 10-dlot
DBK41 can be used. Several DBK41s can be daisy-chained to accommodate many DBK s in one system.

Expansion and Connection, General

Product Name/Description /o Connectivity
DBK1 16-Connector BNC Adapter Module 16 connectors P1
DBK10 3-Slot Expansion Chassis 3 cards P1, P2, or P3
DBK11A Screw-Terminal Option Card (DB37-Screw Terminal Block) Component P1
sockets
DBK40 BNC Interface 18 connectors P1 or P3
DBK41 Analog Expansion Enclosure 10 cards P1 or P2
DBK60 Expansion Chassis with Termination Panels 3 cards P2
Termination Panels, Connectivity for DagBoard/260 \
Product Name/Description 1/0 Connectivityl
DBK601 Termination Panel - blank rear panel none none
DBK602 Termination Panel - BNC rear panel 16 connectors BNC
DBK603 Termination Panel - Safety Jacks, single ended 16 connectors Safety Jacks
DBK604 Termination Panel - Safety Jacks, differential 8 differential (16) Safety Jacks
DBK605 Termination Panels - Thermal Couple, differential panels; 16 differential T/C Connectors
specify type: B, J, K, R, S, or T
DBK606 Termination Panel — 3 Terminal Blocks; 16 connections per TB | 48 connectors Screw Terminal
DBK607 Termination Panel — strain relief clamp none none
DBK608 Termination Panel — 3 female DB37 connectors three DB37 DB37

Several signal connection options were developed primarily for use with DagBoard/2000 Series boards.
The DBK 200 Series P4-Adapter documentation provides the basic connection concepts. That information,
along with the related DBK subsections should enable you to set up your desired configuration.

P4 Adaptive Connection for DaqBoard/2000 Series Boards

Product Name/Description /0 Connectivityl
DBK200 P4-to-P1 Adapter Board P1 P4
DBK201 P4-to-P1/P2/P3 Adapter Board P1, P2, P3 P4
DBK202 P4-to-P1/P2/P3 Adapter Board with Screw-Terminals P1, P2, P3 P4
DBK203 A module version of DBK202 P1, P2, P3 P4
DBK204 A module version of DBK202 with an included CE cable kit. P1, P2, P3 P4
DBK205 P4-to-TB1 12-slot Screw Terminal Block for DagBoard/20083. TB1, 12-slot P4
DBK206 P4-to-P1/P2/P3 Adapter Board with Screw-Terminals P1, P2, P3 P4
DBK209 P4-to-P1/P2/P3 Mini-Adapter Board P1, P2, P3 P4

Note 1:  P1, P2, and P3 DB37 connectors do not exist on DagBoard/2000 Series boards, but are obtained by using P4 adapters
(DBK200 series). These adapters typically connect to a DagBoard/2000 Series 100-pin P4 connector via cable.

Power Supply DBKs

Power supply type DBKs are typically used in laboratory, automotive, and field applications. Input power
can come from any +10 to +20 VDC source, or from an AC source by using an appropriately rated AC-to-
DC adapter. The DBK30A rechargeable power supply can power DBK modules where AC mains are not
available (the DBK30A outputs 28 V for powering transducers). For alarge number of DBK cards, the
DBK32A or DBK33 can beinstalled into an expansion slot. The DBK33 isused when +5 V isrequired in
additionto +15 VDC. The DBK34 provides asteady 12 or 24 VVDC while working with vehicle electrical
systems that may be turned on or off during testing.

Product Name/Description Power

DBK30A Rechargeable Battery/Excitation Module +12-14, 24-28 VDC (3.4 A-hr @ 14 VDC)
DBK32A Auxiliary Power Supply Card +15V @ 500 mA

DBK33 Triple-Output Power Supply Card +15V@250mA; +5V @ 1A

DBK34 Vehicle UPS Module 12/24 VDC (5 A-hr @12 VDC)

DBK34A UPS Battery Module 12/24 VDC (5 A-hr @12 VDC)

Daq Systems
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Tips on Setting up a Data Acquisition System

A successful installation involves setting up equipment and setting software parameters. In addition to this
manual, you may need to consult your Dag device or LogBook user’s manual.

DBK s should be configured before connections are made and power is applied. This sequence can prevent
equipment damage and will help ensure proper operation on startup. Many DBK s have on-board jumpers
and/or DIP switches that are used for setting channels and other variables. You will need to refer to the
individual DBK document modules to ensure that the DBK s are properly configured for you application.

Prior to designing or setting up a custom data acquisition system, you should review the following tips.
After reviewing the material you can write out the steps to setup a system that will best meet your specific
application needs.

1. Theend use of the acquisition data should be used to determine how you set up and program your
acquisition system. Prior to creating the system you should understand its layout and know how you
are going to assign the channels. If you can answer the following questions you are off to a good start.
If not, you need to find the answers.

What engineering units, ranges, sampling rates, etc. are best for your data?

Will the data be charted graphically, statistically processed, or exported to other programs?
How will the data be used?

How will the data be saved?

What are your system’ power requirements? Using several DBK's or transducers that
require excitation current may require an extra power supply, e.g., aDBK32A.

2. Assign channel numbers.

3. Planthelocation of transducers, cable runs, DBKSs, the acquisition device [LogBook or Daqg device],
and the computer. Label your transducers, cables, and connectors to prevent later confusion.

4.  When configuring your LogBook or Dag device(s) consider the following:

e LogBook calibration istypically performed automatically through LogView software;
however, some DBKs may require manual calibration.

e DaqBook models numbered below 2000 and ISA-type DaqBoards have internal
jumpers and switches that you must set manually to match your application.

e Some DagBook models are partially configured in software.

e DagBoard/2000 Series boards are PCI type boards. They have no jumpers or switches and
are configured entirely through software.

e You may need to refer to other documentation, such as Quick Starts, Installation Guides,
User’s Manuals, and pertinent DBK document modul es.

5. Perform all hardware configurations before connecting signal and power. Remember to
configure all the DBK cards and modules for your application. Several jumpers and DIP
switches may need to be set (channel, gain, filters, signal mode, etc).

Setting up channel parameters often requires both hardware and software setup.
Route and connect all signal and power cables while all power is turned OFF.

To minimize electrical noise, route all signal lines away from any RF or high-voltage devices.

© © N o

Follow your device's specific installation instructions. For certain devices software should be installed
first; for others, hardware should be installed prior to software installation.
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10. After software is loaded, remember to set the software parameters as needed for your
application. The software must recognize all the hardware in the system. Measurement units
and ranges should be checked to verify that they meet your application requirements.

11. Remember to set al channels to the proper mode for your DBK or other signal source.
12. After your systemis up and running, verify proper data acquisition and data storage.
13. Verify system accuracy; adjust ranges or calibrate as needed.

14. Device specific information regarding system setup and expansion can be found in the Dagq and
LogBook User’'s manuals; and in the applicable DBK document modules of this manual.

15. If you are considering system expansion, review the DBK10, DBK41, and DBK60 document
modules. The best option depends on the number of DBK cardsin your system. For just afew cards,
use the stackable 3-slot DBK 10 low-profile expansion enclosure. For more than six cards, use the 10-
sot DBK41. DBK41s can be daisy-chained to one-another to handle alarge number of DBKSs.

16. In regard to power management, you should review the DBK30A, DBK32A, and DBK 33 document
modules. For portable applications, the compact DBK30A rechargeable power supply can provide
power to the DBK10 or DBK41. The DBK30A aso includesa 28V output for powering 4 to 20 mA
transducers. For applications with many DBK cards (initially or in future expansion), the DBK32A or
DBK33 can beinstalled into any expansion slot. The DBK32A provides+15 VDC and the DBK 33
provides £15 VDC and +5 VDC.

Power Supplies and Connectors

Power supplies convert the raw power they receive into alower DC voltage and/or current for use by
devices with various power demands. Many of the power supplies that are used to power data acquisition
equipment are of the swirching-mode type. These devices provide aregulated output whether the power
supply’sinput is, for example, 60 Hz, 120 VAC asin the United States or, 50 Hz, 220 VAC as found in
European countries. Small power supplies, that do not switch, consist of simple transformer/rectifiers and
filtered capacitors, and operate over a smaller voltage range.

LogBooks - The switching-mode power supply commonly used with LogBook systems uses an input
range of 100 VAC to 240 VAC at 50 Hz to 60 Hz. The power supply’s output [to the LogBook] is
15VDC @ 2.7 amps viaa DIN5 connector.

DaqBooks - Power supplies that are used with DagBooks are typically of the transformer/rectifier type.
They supply the DagBook with 15 VDC @ 900 mA viaa DIN5 connector.

DBKs — The following table indicates the type of power supply that istypically used with certain DBKSs.

15 VDC @ 2700 mA

Switching-Mode Type Power Supply

The DBKsinthiscolumnuseupto 15VDC @
2700 mA. This switching-mode power supply
receives power from a 100 to 240 VAC source,

at 50 to 60 Hz, and convertsit to the required value.

15 VDC @ 900 mA

Transformer/Rectifier Type, Unregulated Power Supply
The DBKsin this column use up tol5 VDC @

900 mA. Thistransformer/rectifier type power
supply receives power froma110to 125 VAC
source, at 60 Hz, and convertsit to the required
value.

DBK Description

DBK Description

DBK32A  Auxiliary Power Supply Card

DBK23 Optically Isolated Digital-Input Module

DBK33 Triple-Output Power Supply Card DBK24 Optically Isolated Digital-Output Module

DBK42 5B Isolated Signal Conditioning Module | DBK43A  Strain Gage Measurement Module

DBK70 Vehicle Network Interface DBK50 Isolated High-Voltage Input Module
DBK51 Isolated Low-Voltage Input Module
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The DIN5 is the system’ s basic power connector (see the following figure). The CA-115isa6-in. cable
with a plug (male) DIN5 connector on both ends. The CA-115 is used to connect DBK32As [or DBK 339
in parallel when they are to be powered by the same power supply.

GND
Power output connector (plug) ,y Power Out
on power supply cable and both
ends of CA-115 cable
Power input (or daisy-chain) sa GND
connector (socket) on device @ Power In
powered (DagBook, DBK32A,
DBK33) +V

DINS5 Power Connectors

Note: DINS5 connectors for LogBook, DBK 34, and DBK34A have threaded retaining rings.

Note:  The following figure shows the pinout for the DBK 34 and DBK34A Power Out DIN5S
connector. The 28 V pinis only active when the device isin the 28 VDC mode; however,
the 14 V pinis active regardless of the mode selected.

GND
+14V +28 V

DIN5 Power Out
On aDBK34 and DBK34A

An Introduction to Power-Related DBKs

The power-related DBK options are the DBK30A, DBK32A, DBK 33, DBK34, and DBK34A. From the
standpoint of providing reliable power, these DBK's have proven convenient in laboratory, automotive, and
field applications.

Input power for these devices can come from any 10 to 20 VDC source, or from an AC source viaan
appropriate AC-to-DC adapter.

A brief synopsis of the DBK power options follows. Refer to the respective document modules for
complete information.
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P1POWER PONERIN @
P1 POWER ®
CHARGNG o
PONER I °
0 1 ¢2/DCTO 20VD0)

DBK30A module - provides power at 14 and 28 VDC with arated capacity of 3.4 A-hr @ 14 VDC.
The DBK30A's 28 V output will power 4 to 20 mA transducers. The modul€’s rechargeable power supply can power
DBK modules in situations where AC mains are not available.

Note: Some transducers (e.g., 2-wire 4-20 mA transmitters, bridge-configured sensors, etc) require an
excitation voltage in order to work properly. The DBK30A supplies 14 and 28 VDC. Consult
transducer documentation before applying power.

DBK32A - provides+15vDC @500 mA.  DBK33 - provides +15 VDC @ 250 mA and +5 VDC @ 1000 mA.

The DBK32A and DBK 33 power cards attach directly to the P1 anal og expansion bus where they supply power
to DBK analog expansion cards. The DBK32A and the DBK 33 can be powered from an included AC adapter,
an optional DBK30A battery module, or from a+10 to +20 VDC source such as a car battery.

When installed in a DBK10 three-slot expansion chassis, the DBK32A or DBK 33 supplies power to
the analog DBK [that isto receive power] viaa CA-37-x cable.

If used with the DBK41 ten-slot expansion enclosure, the DBK32A or DBK 33 ingtalls into one of the analog
expansion dots on the DBK41's backplane. A power card in any DBK41slot (other than the leftmost, when
viewed from the rear) will power the other cards that are connected to the DBK41's backplane.

If using a DBK32A or a DBK33 with a DagBook or DaqBoard [ISA type], you must
entirely remove the shunt jumpers from JP1. Failure to do so will result in damage to the
8254 timer chip. Refer to the power card document modules and to the Dagq device
Hardware sections of the DagBook and DaqBoard [ISA] user’s manuals for JP1 location
and configuration.

® CHARGING 0000000 0D DCTO DC UPS
® DISCHARGING =

votace | B[MOWeR
SELECT. Z|iNPUT - |AUX
@ MAIN POWER |12V JUMPERS] = e7vmmax)| BATT
1 ol -+ |-+ DBK34

POWER OUT:

DBK34 module — provides 12 or 24 VDC with a 5.0 or 2.5 A-hr capacity (respectively). Thismoduleisan
Uninterruptable Power Supply (UPS) that can be used for in-vehicle testing where the vehicle' s electrical
system will not affect acquisition device power during starter-current surge, or power-off.

VOLTAGE | POWER INPUT| AUX
POWER OUT LECT 2 BATT @
12V JUMPER a

_T @ MAIN POWER

(e © crAraGING |_| h DBK34A
&3Y @ oischarcinG 9 878 4 UPS | BATTERY MODULE

DBK34A module — provides 12 or 24 VDC with a5.0 or 2.5 A-hr capacity (respectively). Thisdeviceis
classified as a UPS / Battery module. It is animproved version of the earlier DBK34. Likethe DBK34, the
DBK34A can be used for in-vehicle testing where the vehicle' s electrical system will not affect acquisition
device power during power during starter-current surge, or power-off.
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Calculating Your System’s Power Needs

Use the chart below and the worktable on the next page to ensure your system will have sufficient power.
If the load (calculated in the worktable) exceeds available power (from the chart at the right), you must
add a power card or amodule such as a DBK32A or DBK33.

Available Power Chart—Supply
Product Available Power
LogBook +5VDC @ 0.10 A from P1-1, P2-18, P2-20, P3-20
+15VDC @ 0.15 A from P1-21
+15VDC @ 0.05 A from P3-19
-15VDC @ 0.15 A from P1-2
-15VDC @ 0.05 A from P3-37
DagBook/100 2100 mw
DagBook/112 2400 mw
DagBook/120 2100 mw
DagBook/200 4000 mwW
DagBook/216 4000 mwW
DagBook/260 4000 mwW
DagBook/2000 15000 mw
DagBoard/100A 3300 mw
DagBoard/112A 3300 mw
DagBoard/200A 3000 mw
DagBoard/216A 3000 mw
DagBoard/260A 3000 mw
DagBoard/2000 Series 5000 mW; 5V at1A; +15V at 75 mA each
(with exception of DagBoard/2002)
DBK32 7500 mw
DBK32A 15000 mw
DBK33 7500 mw
DBK34 5A-hrin 12 V mode; fused at 8 A
DBK34A 5A-hrin 12 V mode; fused at 8 A

Use the following procedure and table to calculate the required system power.

1. Inthe Quantity column (5th), list the number of DBKs of that typein your system.

2. Inthe Sub Total column (7th), enter the product of column 5 and column 6 (mW).

3. Addthe Sub Total column, and enter the sum at the bottom right of the table.
Thisresult is your power requirement in mw.

ndfel

/ must be used. Note that DBK33 can supply 1000 mW at +5 VDC.

Note:

The DBK 34 has an 8 amp fuse, and has a capacity of 5 A-hr when in the 12V mode,

and a capacity of 2.5 A-hr when in the 24V mode.

DBK32, DBK32A, and DBK34 cannot supply +5 VDC. In cases that require +5 VDC, if
the +5 VDC requirement exceeds 500 mW from a LogBook or Daq device, then a DBK33
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DBK Power Requirement Worktable—Demand
DBK Voltage Reference Calculation
Options +15VDC -15VDC +5 VDC Quantity x mW = Sub Total
DBK1 0 0 0 0
DBK2 18 mA 18 mA 5mA 565
DBK4 95 mA 80 mA 25 mA 2750
DBKS 2mA 2mA 15 mA 135
DBK?7 14 mA 8 mA 18 mA 420
DBKS 15 mA 15 mA <l mA 455
DBK9 21 mA 16 mA <l mA 560
DBK11A 0 0 0 0
DBK12 15 mA 15 mA <l mA 455
DBK13 15 mA 15 mA <l mA 455
DBK15 16 mA 16 mA <l mA 485
DBK16 37 mA 32 mA <l mA 1040
DBK17 30 mA 30 mA <l mA 905
DBK18 36 mA 36 mA <l mA 1085
DBK19 6 mA 7mA <l mA 200
DBK20 0 0 <10 mA 50
DBK21 0 0 <10 mA 50
DBK23##* 0 0 <2 mA 10
DBK24##% 0 0 <2 mA 10
DBK25 0 0 <2 mA 10
DBK40 0 0 0
DBK41 0 0 0
DBK42 <l mA <l mA <l mA 35
DBK43A*** | <1 mA <l mA <l mA 35
DBK44 <l mA <1 mA 60 mA (Note 1) 330
DBK45 52 mA 52 mA <l mA 1565
DBK46 20 mA 20 mA 400 mA 2600
DBKS5(##:* <l mA <l mA <l mA 35
DBKS51 ##:* <l mA <l mA <l mA 35
DBKS52 6 mA 7mA <l mA 200
DBK53 15 mA 15 mA <l mA 455
DBK54 15 mA 15 mA <l mA 455
DBK70%%#: <l mA <l mA <l mA 35
DBKS80 25 mA 25 mA <l mA 755
DBKS81 35 mA 35 mA <2 mA 1060
DBKS82 60 mA 60 mA <2 mA 1810
DBKS83 60 mA 60 mA <2 mA 1810
DBK84 60 mA 60 mA <2 mA 1810
Total Power Requirement in mW
Note 1: DBK44’s 60 mA value is based on 30 mA for each of two 5B modules. This value will be higher if using
5B module 5B38 (200 mA for each 5B38), or if using 5B39 (170 mA for each 5B39). Refer to the
DBK44 document module for more information.
Note 2: DBK2 and DBKS5 are not used with LogBook.
***  Three asterisks indicate that the DBK is a module with internal power supply; powered separately.
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Additional Reading

During software installation, Adobe® PDF versions of user manuals will automatically install onto your hard drive
as apart of product support. The default location isin the Programs Group directory, which can be accessed
from the Windows Desktop. Refer to the PDF documentation for details regarding both hardware and software.

A copy of the Adobe Acrobat Reader® isincluded on your CD. The Reader provides a means of reading and
printing the PDF documents. Note that hardcopy versions of the manuals can be ordered from the factory.

Y ou should refer to the following documents, as applicable, for acquisition system and programming information.
> OMB-DBK Option Cards and Modules User’s Manual (p/n OMB-457-0905)
> OMB-DaqBoard [ISA] User’s Manual (p/n OMB-457-0907)
> OMB-DagBook User’s Manual (p/n OMB-457-0906)
> OMB-DaqBoard/2000 Series User’s Manual (p/n OMB-1033-0901)
> LogBook User’s Manual (p/n OMB-461-0901)
> Programmer’s Manual (p/n OMB-1008-0901)

> ¢Z-PostView User’s Guide (p/n 1086-0926)

Of the above listed documents, the most relevant to the DBKsisthe OMB-DBK Option Cards and Modules User’s
Manual (p/n OMB-457-0905). A synopsis of the contents follows:

1 - Introduction to DBKs. Explainswhat DBKs are and uses tables to identify the various types of
DBKs. The chapter includes tips for setting up a data acquisition system, discussions of signal
management and signal conditioning, and CE compliance information.

2 — Power Management. Explains how to determine system power requirements and discusses various
power options.

3 — System Connections and Pinouts. Providesinstructionsfor connecting a DBK option to a Dag or
LogBook device. Pinouts are included for the P1, P2, and P3 DB37 connectors, as well asthe
100-pin P4 connector used by PCI boards.

4 — DBK Set Up in DaqView. Providesinstruction for setting up analog and digital DBKsin
DaqView’s Hardware Configuration screen.

5 —DBK Set Up in LogView. Providesinstruction for setting up analog and digital DBKsin
LogView’s Hardware Configuration window.

6 — Troubleshooting. Explains solutionsto common noise, wiring, and configuration problems.

DBK Document Modules —Includes DBK-specific documentation for the card and module options listed
on pages 5 and 6 of this document.
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System Connections and Pinouts

Overview ...... 2-1
DBK200 Series, P4 Connector Options ...... 2-2
Pinouts for DaqBoard/2000 Series Boards ...... 2-7

CAUTION

Turn off power to all devices connected to the system before connecting cables or
setting configuration jumpers and switches. Electrical shock or damage to
equipment can result even under low-voltage conditions.

CAUTION

The discharge of static electricity can damage some electronic components.

‘ﬁ \ Semiconductor devices are especially susceptible to ESD damage. You should
always handle components carefully, and you should never touch connector pins or
circuit components unless you are following ESD guidelines in an appropriate ESD
controlled area. Such guidelines include the use of properly grounded mats and
wrist straps, ESD bags and cartons, and related procedures.

Overview

DagBoard/2000 Series boards communicate [external from the host PC] through the board’s 100-pin P4
connector. Typically, a DBK 200 Series P4-adapter is used to provide one or more DB37 connectors (PL,
P2, P3), which are subsets of the 100-pin P4 connector.

Pinouts for P1, P2, P3, and P4 are located after the following DBK 200 Series board descriptions.

Analog I/0 Digital I/0
CA-113
P 2

Pulse/Frequency
(Digital & Counter/Timer 1/O)

Host Computer

Using a DBK201 P4-to-P1/P2/P3 Adapter
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The following matrix provides a quick comparison of the DBK 200 Series adapter boards. Detailsfor each
board are provided in the OMB-DBK Option Cards and Modules User’s Manual (p/n OMB-457-0905). An
illustration and brief discussion of each DBK200 Series adapter board is presented after the following table.

DBK200 Series, Adapter Board Matrix

DBK ol P2 P3 P4 | Screw | Special Comments
Pulse, Term- | Features
Analog Digital Freq., inals

Digital

200 No Analog /0 use only.

201 No Like DBK209, except for form-factor.

202 DBK202 is a bare board. DBK203

203 consists of a DBK202 mounted in a

204 chassis. DBK204 consists of a DBK203
and a CA-209 CE cable kit.

205 Only used with DagBoard/2003. Can plug
directly into P4. Screw terminals are
related to P3.

206 Similar to DBK202, but has a different
form-factor and has no RC filter setup.

207 Supports 5B-compatible Analog 1/0O

207/CJC modules. DBK207/CJC includes Cold
Junction Compensation. Includes two P1
connectors. Screw terminals are for 5B
module connections.

208 Supports Opto-22 compatible Solid-State-

Relay (SSR) digital modules. Includes
two P2 connectors.

Like DBK201, except for form-factor.

DBK200 Series, P4 Connector Options

Reference Note: Prior to connecting a DBK to a DagBoard/2000 Series board, refer to the applicable
DBK document module(s), inthe OMB-DBK Option Cards and Modules User’s Manual
(p/n OMB-457-0905). During software installation, the manual is automatically installed onto your hard
drive as a part of product support. The default location is the Programs Group, which can be accessed
through the Windows Desktop.

DBK200

The DBK 200 P4-to-P1 adapter board providesa DB37 P1
connector.

Pl issuitable for ANALOG/IO. DBK200 does not support
Digital 1/0 or frequency signals.

DBK200’s P4 (100-pin connector) connects to the DagBoard/2000
Series board’s P4 connector viaa CA-195 Cable.

DBK200 Adapter with P1
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DBK201

The DBK 201 P4-to-P1/P2/P3 adapter provides DB37 P1, P2, and
P3 connectors.
e Plisusedfor ANALOG I/O.
e P2isusedfor DIGITAL I/O.
e P3isused for Pulse/Frequency
(Digital and Counter/Timer) I/O.

DBK201's P4 (100-pin connector) connects to a DagBoard/2000
Series board’ s P4 connector viaa CA-195 Cable.

DBK201, P4-to-P1/P2/P3 Adapter

DBK202, DBK203, and DBK204

DBK202 DBK203, with Cover Plate Removed !
P4-to-P1/P2/P3 Adapter with Screw-Terminals Chassis-Mounted P4-to-P1/P2/P3 Adapter with
and Locators for RC Filter Setup Screw-Terminals and Locators for RC Filter Setup

! Note: The DBK203, DBK 204, and DBK 204c modules are identical. The DBK 204 designation indicates
that the module includes a CE cable kit for use with DagBoard/2000 Series boards that are of the
standard PCI type.

The DBK 202, DBK 203, DBK 204, and DBK 204c adapters each provide a DB37 P1 connector, DB37 P2
connector, and a 40-pin header (designated as P3).

e Plisused for ANALOG I/O

e P2for DIGITAL I/O

e P3for Pulse/Frequency (Digital and Counter/Timer) 1/O

In addition to the P1, P2, and P3 connectors, these boards include terminal blocks designated TB1 through
TB12. The blocks provide a screw-terminal connection option for P1, P2, and P3.

Each of the three adapters can be connected to a DagBoard/2000 Series board’'s 100-pin P4 connector viaa
CA-195 cable.

Note: These screw-terminal adapter boards provide a means of connecting signals to a DagBoard/2000
Series board through one of three methods:

e Cablesconnected to P1, P2, and P3 connectors, as applicable.

e Signal wires connected to the appropriate screw-terminal blocks (TB1 through TB12).
The board' s silkscreen identifies all screw terminals.

e  With acombination of the above two methods.

Note: Board images are not to the same scale.
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DBK205

The DBK 205 provides 12 screw-terminal connections on one terminal block (TB1) for the DagBoard/2003.
The signal lines on DBK 205’ s P4 connector correspond with P3-associated pins on the P4 connector of the

DagBoard/2003. The DBK 205 can connect directly to the 100-pin P4 connector on the board.

DBK205
Terminations

TB1-1
TB1-2
TB1-3
TB1-4
TB1-5
TB1-6
TB1-7
TB1-8
TB1-9
TB1-10
TB1-11
TB1-12

AGND
DACO
AGND
DAC1
AGND
DAC2
AGND
DAC3
AGND
XTTL
CLK
DGND

SIGNAL I/0
P4

DBK205
MADE IN USA

¢

Four 16-bit
Digital-to-Analog
Converters

System PC
Controller Controller
100-kHz T

Output
Clock

A

PC (PCI) Bus

Configurable
EEPROM

Configurabie
PLD

il

Note: DBK205 connects directly to

DagBoard/2003’s P4 connector. e

32-bit Data and
Address Bus

©0000000000000000000000000000000000000000000000000
©0000000000000000000000000000000000000000000000000

DBK205 Adapter DaqgBoard/2003 Block Diagram

DBK206

The DBK 206 provides a P1, P2, and P3 connector and corresponding screw-terminal blocks.

Plisused for ANALOG I/O
P2 for DIGITAL I/O
P3 for Pulse/Frequency (Digital and Counter/Timer) 1/0

DBK206, P4-to-P1/P2/P3 Adapter with Screw-Terminals

The DBK 206 is suitable for both analog and digital expansion. Signal connection to a DagBoard/2000
Series board can be made as follows:

With cables connected to P1, P2, and P3 connectors, as applicable.

With signal wires connected to the appropriate screw-terminal blocks (TB1 through TB12).
Note that the DBK 206 board’s silkscreen identifies all screw terminals.

With a combination of the above two methods.

Regardless of which method is used, the DBK206 connects to the 100-pin P4 connector of a
DagBoard/2000 Series board. The connection is made viaa CA-195 cable. The board contains mounting
holes that allow the board to be secured inside a user-provided enclosure.

Note: Board images are not to the same scale.
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DBK207 and DBK207/CJC

The DBK207 and DBK207/CJC are carrier boards for 5B-compatible analog input modules. They
each provide:

two P1 connectors — for ANALOG I/O
5VDC power terminal

footprints for sixteen 5B Modules

16 terminal blocks.

In addition, DBK207/CJC provides Cold Junction Compensation. The DBK207 and DBK 207/CJC
each include a 100-pin P4 connector for use with a DagBoard/2000 Series board.

DBK207/CJC Carrier Board for 5B Compatible Modules

\ Ensure that hard-wire emergency over-ride circuitry exists for all applications that
\. make use of dangerous switch-loads. Do not operate such switch-loads unless
emergency over-ride circuitry is present.

DBK?207 and DBK207/CJC are typically installed in NEMA-type panels; however, they may be installed on
DIN rails. Separate mounting instructions are included with Rack Mount Kit (part no. Rack-DBK-3) and
with DIN-rail Mount Kit (part no. DIN-DBK-1).

DBK?207 and DBK207/CJC alow Dag-based acquisition systems to use various combinations of sixteen
5B signal-conditioning modules. 5B modules can accommodate a variety of signals, including low-level
thermocouple and strain-gage signals. Configuration options are flexible. Y ou can select the type of signal
attached to each channel. One Dag device can support up to 16 DBK 207 [or DBK207/CJC] boards,
providing a maximum of 256 isolated, analog input channels. Note that Daq devices scan the channels at
the same 10 ps/channel rate as other DBK's (256 scansin 2.56 msin afull system).

Each user-installed 5B module offers 500 V isolation from the system and between channels. Both
DBK?207 and DBK207/CJC include 16 screw-terminal blocks for signal inputs. In addition, the
DBK?207/CJC includes cold junction compensators (CJCs) for use with thermocouple 5B modules.
Sockets are provided for user-installed AC1362 current-sense resistor modules, as discussed in

5B Module Connection in the DBK207 section of the OMB-DBK Option Cards and Modules User’s
Manual (p/n OMB-457-0905).
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DBK208

DBK 208 is atwo-bank carrier board for optically-isolated Solid-State-Relay (SSR) modules. Each
bank supports up to eight digital I/O modules. The banks can be independently set as “input” or
“output” via jumpers (JPO for Bank 0, and JP1 for Bank 1). The 1/O modules are industry standard
Opto-22 compatible, 5-volt logic level modules.

The DBK 208 provides:

¢ two P2 connectorsfor DIGITAL 1/O
o footprints for sixteen optically-isolated Solid-State-Relay (SSR) Modules
e 16 dual-screw terminal blocks.

DBK 208 includes a 100-pin P4 connector for use with DagBoard/2000 Series Boards.

ADORESS=xXXX0

make use of dangerous switch-loads. Do not operate such switch-loads unless
emergency over-ride circuitry is present.

Note: DBK208 is not used with DagBoard/2003.

é Ensure that hard-wire emergency over-ride circuitry exists for all applications that
\

DBK?208 boards are typically installed in NEMA-type panels; however, they may aternatively be installed
on DIN rails. Separate mounting instructions are included with Rack Mount Kit (part no. Rack-DBK-3)
and with DIN-rail Mount Kit (part no. DIN-DBK-1).

In regard to DagBoard/2000 Series boards, control originates in the board’ s 100-pin P4 connector.
Connection of these boards to DBK 208 can be made directly or indirectly as follows:

e Direct connection can be made a DagBoard/2000 Series board’s
100-pin P4 connector to a DBK 208’ s P4 connector viaa CA-195 cable.

e Indirect connection can be made using an additional DBK 200 Series P4-adapter that includes
a 37-pin P2 connector. For example, one of the following could be used: DBK201, DBK 202,
DBK203, DBK 204, DBK 206, DBK 209, or another DBK208. CA-37 cables are used to
connect from P2 to P2.

Note that a single Dag-based data acquisition system can support up to 16 DBK208 boards, providing a
total of 256 channels. DBK208 boards contain two DB37 P2 connectors for the purpose of daisy-chaining
to other DBK208s or to other P2-supported devices.
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DBK209

The DBK 209 is a mini-adapter board suitable for both analog
and digital expansion. The board provides three DB37
connectors (P1, P2, and P3).

DBK 209 connects to DagBoard/2000 Series P4 connector tiy S
viaa CA-195 cable. Q) wiE R ea
Other than the form factor, DBK209 is identical to DBK201. + i o
« Plisused for ANALOG I/O. :
e P2isusedfor DIGITAL I/O.

e P3isused for Pulse/Frequency (Digital and e C s
Counter/Timer) 1/0. Wt cogn 2000 E

e,
" CHASSIN

DBK209
DBK209's P4 (100-pin connector) connectsto a P4-to-P1/P2/P3 Mini-adapter Board
DagBoard/2000 Series board’s P4 connector viaa
CA-195 cable.

Pinouts for DaqBoard/2000 Series Boards

\ Reference Notes: You must set up DagView for the particular DBKsin your system. If you
% are unfamiliar with the method of setting up DBKsin DagView, or if you need a refresher,
refer to the following documents as needed.

> The DBK Set Up in DagView chapter of the OMB-DBK Option Cards Modules User’s
Manual (p/n OMB-457-0905),

> The OMB-DBK Option Cards Modules User’s Manual (p/n OMB-457-0905), for the
applicable DBK document module(s). The documentation discusses hardware
configuration aspects that require setup in software.

> The DagqView document module.

During software installation, documentation is automatically installed onto your hard drive
as apart of product support. The default location is the Programs directory, which can be
accessed through the Windows Desktop.

Note: Asnew DBK's become available, be sure to use the latest revision of DagView with the proper
configuration options.

CAUTION

o\ Do not confuse connectors. Ensure that you only connect P1 I/Os to P1,
\ P2 1/Os to P2, and P3 1/Os to P3. Improper connection may result in equipment
~ damage.

The following P1, P2, and P3 connector pinouts pertain to the DBK 200 Series adapter boards that were
discussed in the first part of this chapter. P1, P2, and P3 are subset connectors of the 100-pin P4 connector
found on the DagBoard/2000 Series boards, and for that reason P4 pin-correlation is provided.

Note: Inthe pinouts that follow, some pins are irrelevant to certain DagBoards. For example:
DagBoard/2002 and /2004 have no P1 correlation; and for those boards, P1 and the associated P4
pins should be ignored. The DagBoard/2003 only relates to P3 and the associated P4 pins; but for
DagBoard/2003, a DBK 205 screw-terminal adapter istypically used (see page 2-3). Note that
chapter 1, Device Systems and Device Overviews, contains detailed information that is specific to
each board.
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P1 for DagBoard/2000 Series Boards Analog I/0
P1 EEEEEERE
, LLLLLLSS
The P1 DB37 connector is S8 s §\§‘§
obtained with the use of O ENCOINORSS S
o EL5e3FFFF T30
one of the following: Ao 6o &Qébgé’“,o\é.p* 566 o«oéoo§
LSS Le TLEEEEEE 550
DBK200 LTSS STELONTD 00 Qo
588 QLRI H PO r o o n 3 2P
DBK201 CrTFICEELTETT ST TS
NS %o OA D YN YD Y 0A 2D
DBK202 L
DBK203 Y&é&&é&&$$&&&&l&&&&
DBK204
HHHHHHTTEY merrom o
DBK207 PTIPILRLPPS TIPS does not apply to DBK205
DBK207/CJC FELRPIR 5 PILLLELLEEEL or to DBK208.
TO S SEFFTTITOLLIL9Q
DBK209 S SEISRESEENNANNNNNSN
LSRG SIS a N X TS
UGS TR RIIIIFEIE
FES 88688 s
FEEEEEEE
Ao o™ may N o
FEEFIFES
Pin Signal Name Description for P1 Pin Use P4
Correlation
1 +5 Volts Expansion +5 V power (Refer to Power Management, chapter 2, in DBK Manual) A1
2 -15 Volts Expansion -15 VDC power (Refer to Power Management, ch. 2, in DBK Manual) A48
3 Expansion 7 Digital OUT, external ADDRESS select bit 3 B32
4 Expansion 9 Digital OUT, external ADDRESS select bit 1 B33
5 Expansion 5 Digital OUT, external GAIN select bit 1 B31
6 Expansion 6 Digital OUT, external GAIN select bit 0 A32
7 Ground Common See Ground Correlation Tables, page 2-14. =
8 Negative Reference Analog, -5 V reference A36
9 Positive Reference Analog +5V reference B35
10 Not Connected N/A N/A
11 CH 15 (SE), or CH 7 LO DIFF Ch 15 HI IN (single-ended mode) / Ch 7 LO IN (differential mode) B36
12 CH 14 (SE), or CH 6 LO DIFF Ch 14 HI IN (single-ended mode) / Ch 6 LO IN (differential mode) A38
13 CH 13 (SE), or CH 5 LO DIFF Ch 13 HI IN (single-ended mode) / Ch 5 LO IN (differential mode) B39
14 CH 12 (SE), or CH 4 LO DIFF Ch 12 HI IN (single-ended mode) / Ch 4 LO IN (differential mode) A41
15 CH 11 (SE), or CH 3 LO DIFF Ch 11 HI IN (single-ended mode) / Ch 3 LO IN (differential mode) B42
16 CH 10 (SE), or CH 2 LO DIFF Ch 10 HI IN (single-ended mode) / Ch 2 LO IN (differential mode) A44
17 CH 9 (SE), or CH 1 LO DIFF Ch 9 HI IN (single-ended mode) / Ch 1 LO IN (differential mode) B45
18 CH 8 (SE), or CH 0 LO DIFF Ch 8 HI IN (single-ended mode) / Ch 0 LO IN (differential mode) A47
19 Signal Ground (SGND) Sense Common (SGND) A45
20 A/l Clock External ADC Pacer Clock Input / Internal ADC Pacer Clock Output B26
21 +15 Volts Expansion +15 V power (Refer to Power Management, chapter 2, in DBK Manual) B48
22 Expansion 8 Digital OUT, external ADDRESS select bit 2 A33
23 Expansion 10 Digital OUT, external ADDRESS select bit 0 A34
24 Not Connected N/A N/A
25 TTL Trigger Digital IN, External TTL Trigger Input A27
26 Expansion 11 Digital OUT, Simultaneous sample and hold (SSH) B34
27 Not Connected N/A N/A
28 Ground Common See Ground Correlation Tables, page 2- 14. =
29 Ground Common See Ground Correlation Tables, page 2-14. =
30 CH 7 (SE), or CH 7 HI DIFF Ch 7 IN (single-ended mode) / Ch 7 HI IN (differential mode) A37
31 CH 6 (SE), or CH 6 HI DIFF Ch 6 IN (single-ended mode) / Ch 6 HI IN (differential mode) B38
32 CH 5 (SE), or CH 5 HI DIFF Ch 5 IN (single-ended mode) / Ch 5 HI IN (differential mode) A40
33 CH 4 (SE), or CH 4 HI DIFF Ch 4 IN (single-ended mode) / Ch 4 HI IN (differential mode) B41
34 CH 3 (SE), or CH 3 HI DIFF Ch 3 IN (single-ended mode) / Ch 3 HI IN (differential mode) A43
35 CH 2 (SE), or CH 2 HI DIFF Ch 2 IN (single-ended mode) / Ch 2 HI IN (differential mode) B44
36 CH 1 (SE), or CH 1 HI DIFF Ch 1IN (single-ended mode) / Ch 1 HI IN (differential mode) A46
37 CH 0 (SE), or CH 0 HI DIFF Ch 0 IN (single-ended mode) / Ch 0 HI IN (differential mode) B47
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P2 for DagBoard/2000 Series Boards Digital I/O

P2 > & Digital IO Port B S & &
T @ X PN *
The P2 DB37 connector is §F& Pzt SELELILS
, . && S O S S PR
obtained with the use of S Y c?@e QO@CO QO@@ §@0
. . . R X N Ao 28
one of the following: IEEEIF IS TLIPILEL L P
Ny WD OA BN VDN N 0ADD
DBIC20" HAHAHHAH
DBK202 & j
DBK203 A 0 O
DBK04 REEEDUNEEREENENEN
QAPAL LY G NOA DLIYHNYND
DBK208 [§@§/ooooooo/o/vvvvvvv/v
DBK209 NN 7 7
on_»é? Digital /O Port C Digital /O Port A The P2 DB37 connector
e (Pins 22 thru 29) (Pins 30 thru 37) does not apply to DBK200,
DBK205, DBK207, or
DBK207/CJC.
Pin Signal Name Description for P2 Pin Use P4
Correlation
1 Not Connected N/A N/A
2 Not Connected N/A N/A
3 Port B - B7 Digital 1/0: P2 Digital Port B, Bit 7; or, P2 Expansion Address Bit 0 Out B10
4 Port B - B6 Digital I/0O: P2 Digital Port B, Bit 6; or, P2 Expansion Address Bit 1 Out A1
5 Port B - B5 Digital 1/0: P2 Digital Port B, Bit 5; or, P2 Expansion Address Bit 2 Out B11
6 Port B - B4 Digital I/0: P2 Digital Port B, Bit 4; or, P2 Expansion Address Bit 3 Out A12
7 Port B - B3 Digital 1/0: P2 Digital Port B, Bit 3; or, P2 Expansion Address Bit 4 Out B12
8 Port B - B2 Digital I/O: P2 Digital Port B, Bit 2; or, P2 Expansion RESET Output A13
9 Port B - B1 Digital 1/0: P2 Digital Port B, Bit 1; or, P2 Expansion WRITE Output B13
1 Port B - BO Digital 1/0: P2 Digital Port B, Bit 0; or, P2 Expansion READ Output Al4

l!ﬂ

Port C - C7 Digital I/0O: P2 Digital Port C, Bit 7; or, P2 Expansion Data Bit 7
23 Port C - C6 Digital 1/0: P2 Digital Port C, Bit 6; or, P2 Expansion Data Bit 6 B6
24 Port C - C5 Digital I/0O: P2 Digital Port C, Bit 5; or, P2 Expansion Data Bit 5 A7
25 Port C - C4 Digital 1/0: P2 Digital Port C, Bit 4; or, P2 Expansion Data Bit 4 B7
26 Port C - C3 Digital I/0O: P2 Digital Port C, Bit 3; or, P2 Expansion Data Bit 3 A8
27 Port C - C2 Digital 1/0: P2 Digital Port C, Bit 2; or, P2 Expansion Data Bit 2 B8
28 Port C - C1 Digital I/0O: P2 Digital Port C, Bit 1; or, P2 Expansion Data Bit 1 A9
29 Port C - CO Digital 1/0: P2 Digital Port C, Bit 0; or, P2 Expansion Data Bit 0 B9
30 Port A - A7 Digital I/O: P2 Digital Port A, Bit 7; or, P2 Expansion Data Bit 15 A2
31 Port A - A6 Digital 1/0: P2 Digital Port A, Bit 6; or, P2 Expansion Data Bit 14 B2
32 Port A - A5 Digital I/O: P2 Digital Port A, Bit 5; or, P2 Expansion Data Bit 13 A3
33 Port A - A4 Digital 1/0: P2 Digital Port A, Bit 4; or, P2 Expansion Data Bit 12 B3
34 Port A - A3 Digital I/O: P2 Digital Port A, Bit 3; or, P2 Expansion Data Bit 11 A4
35 Port A - A2 Digital 1/0: P2 Digital Port A, Bit 2; or, P2 Expansion Data Bit 10 B4
36 Port A - A1 Digital I/0O: P2 Digital Port A, Bit 1; or, P2 Expansion Data Bit 9 A5
37 Port A - AO Digital 1/0: P2 Digital Port A, Bit 0; or, P2 Expansion Data Bit 8 B5
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P3 for DagBoard/2000 Series Boards Pulse/Frequency/Digital 1/0

P3 (Note 2
> Digital Ground 1 — @1 2 +5\olts
The P3 DB37 ,g':\ Q,‘\,\ S 9§¢(\’§o’§v TS Digital Ground 3 — @ 4 Analog Out Clock
connector is SEFLe NN NP SN Digital 7 5@ @ 6 Digital 15
; i FILILT IOX s 66§ S Digital 6 7 - 8 Digital 14
obtained with 0 $SEESESESE 08§ So o &
LTSI ITFIE FEE ST F Digital5 9—® @110 Digital 13
the use of one Ny Dy OA DO YR OL 99 Digital 4 11 1@ @12 Digital 12
Digital 3 13 - 14 Digital 11
of the RERR AR Datals 1918 @14 Data 1t
following: Y I EEEEEEEEEEEEEEEE] Digital 1 17--® @ 18 Digital 9
2929997979739 %%9% 9 Digital 0 19—1-@® @ 20 Digital 8
Digital Ground 21 +—@ @ 22 Digital Ground
DBK Ql l | I l I | I l l Ql ,\I | | | | I l Expansian 23+1+0 @1 24 Ex%ansion1 (Analog Out DAC 3)
201 PTYPEL ‘\‘?‘0 ‘%’f\? "’*"J*‘g\;“{’?;’?{b‘g’ ® & Expansion3 25—+@® @1 26 Expansion 0 (Analog Out DAC 2)
DBK?202 (Note 1) LFOIDINOOD VE AR S D SO Expansion4 27 1@ @28 Analog Out DAC 1
O s rrrsTTILLOLLLY Timer0 29-|@ @30 Analog Out DAC 0
DBK203 (Note 1) I 30.§§§§§§@%$ %SQ Qso?sooa’és’ © Timer 1 31—@ @32 Counter3
DBK204 (Note 1) *FOQOVIQQQ O OEO O Counter2 33 1@ @ 34 Counter1
) SOEHS S Counter0 35 +@ @ 36 -15\Volts
QO
DBK206 & Y?y?@i? +15Volts 37 @ @38 Digital Ground
DBK209 < As Digital Ground 39 —@ @— 40 No Pin
DB37 P3 Connector
Note: There is no direct pin number correlation between the
P DBK202, DBK203, DBK204

40-pin header and the DB37 P3 connector. Py i ;
*In regard to pins 31 through 34, see Note 3. On-Board” 40-Pin Header

The P3 DB37 connector does not apply to DBK200, DBK205, DBK207, DBK207/CJC, or DBK208.

Pin Signal Name Description for P3 Pin Use P4
Correlation

3 Digital 7 P3 Digital Port Bit 7 B19
4 Digital 6 P3 Digital Port Bit 6 A19
5 Digital 5 P3 Digital Port Bit 5 B20
6 Digital 4 P3 Digital Port Bit 4 A20
7 Digital 3 P3 Digital Port Bit 3 B21
8 Digital 2 P3 Digital Port Bit 2 A21
9 Digital 1 P3 Digital Port Bit 1 B22
10 Diiital 0 P3 Diiital Port Bit 0 A22
12 Expansion 2 Reserved
13 Expansion 3 Reserved
14 Expansion 4 Reserved
15 Timer 0 P3 Timer 0 Output B24
16 Timer 1 P3 Timer 1 Output A25
17 Counter 2 P3 Counter 2 Input B28
18 Counter 0 P3 Counter 0 Input B29
19 + 15 Volts Expansion, +15 VDC B48
20 + 5 Volt Supply Expansion, +5 Volt Power (Refer to Power Management, ch. 2, in DBK Manual) A1, B1
21 Analog Out Clock External DAC Pacer Clock Input/Internal DAC Pacer Clock Output A26
22 Digital 15 Digital 1/0; P3 Digital Port Bit 15 B15
23 Digital 14 Digital I/0; P3 Digital Port Bit 14 A15
24 Digital 13 P3 Digital Port Bit 13 B16
25 Digital 12 P3 Digital Port Bit 12 A16
26 Digital 11 P3 Digital Port Bit 11 B17
27 Digital 10 P3 Digital Port Bit 10 A17
28 Digital 9 P3 Digital Port Bit 9 B18
29 Digital 8 P3 Digital Port Bit 8 A18
31 Analog Out DAC 3 (Note 3) Analog DAC 3 Output B50
32 Analog Out DAC 2 (Note 3) Analog DAC 2 Output B49
33 Analog Out DAC 1 (Note 3) Analog DAC 1 Output A50
34 Analog Out DAC 0 (Note 3) Analog DAC 0 Output A49
35 Counter 3 P3 Counter 3 Input A28
36 Counter 1 P3 Counter 1 Input A29
37 - 15 Volts Expansion, - 15 VDC Power (Refer to Power Management, ch. 2, in DBK Manual) A48
Note 1: P3 pins 1 and 2 are not connected on DBK201.
Note 2: For DBK202, DBK203, and DBK204, the 37-pin P3 connector is obtained by connecting a CA-60 cable to an

“On-Board” 40-pin header.
Note 3: Pins 31, 32, 33, and 34 on the P3 DB37 connector are used for Analog Out DACs. DagBoard/2001, /2003 & /2004 can

utilize all four pins. DagBoard/2000 does not make use of pins 31 or 32. DagBoard/2002 and DaqBoard/2005 boards do not
make use of pins 31 through 34 as these series two boards have no Analog Out DAC.
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P4 to P1, P2 and P3 Correlation

The following table lists the correlation between the P4 1/0 lines and their respective P1, P2 and P3 pin
locations on the DBK 200 Series boards. Ground corréelation is provided in a subsequent table.

P4 Pin Signal Type Description P1, P2, P3 Correlation
A1 +5VDC Power Expansion +5 Volts P1 pin 1
P2 pin 18, 20
P3 pin 20
B1 +5VDC Power Expansion +5 Volts P1 pin 1
P2 pin 18, 20
P3 pin 20
A2 Port A bit 7 Dig I/0 P2 Digital Port A, bit 7 -or- P2 pin 30
P2 expansion Data bit 15
B2 Port A bit 6 Dig I/0 P2 Digital Port A, bit 6 -or- P2 pin 31
P2 expansion Data bit 14
A3 Port A bit 5 Dig I/0 P2 Digital Port A, bit 5 -or- P2 pin 32
P2 expansion Data bit 13
B3 Port A bit 4 Dig I/0 P2 Digital Port A, bit 4 -or- P2 pin 33
P2 expansion Data bit 12
A4 Port A bit 3 Dig I/0 P2 Digital Port A, bit 3 -or- P2 pin 34
P2 expansion Data bit 11
B4 Port A bit 2 Dig I/0 P2 Digital Port A, bit 2 -or- P2 pin 35
P2 expansion Data bit 10
A5 Port A bit 1 Dig I/0 P2 Digital Port A, bit 1 -or- P2 pin 36
P2 expansion Data bit 9
B5 Port A bit 0 Dig I/0 P2 Digital Port A, bit 0 -or- P2 pin 37
P2 expansion Data bit 8
A6 Port C bit 7 Dig I/0 P2 Digital Port C, bit 7 -or- P2 pin 22
P2 expansion Data bit 7
B6 Port C bit 6 Dig I/0 P2 Digital Port C, bit 6 -or- P2 pin 23
P2 expansion Data bit 6
A7 Port C bit 5 Dig I/0 P2 Digital Port C, bit 5 -or- P2 pin 24
P2 expansion Data bit 5
B7 Port C bit 4 Dig I/0 P2 Digital Port C, bit 4 -or- P2 pin 25
P2 expansion Data bit 4
A8 Port C bit 3 Dig I/0 P2 Digital Port C, bit 3 -or- P2 pin 26
P2 expansion Data bit 3
B8 Port C bit 2 Dig I/0 P2 Digital Port C, bit 2 -or- P2 pin 27
P2 expansion Data bit 2
A9 Port C bit 1 Dig I/0 P2 Digital Port C, bit 1 -or- P2 pin 28
P2 expansion Data bit 1
B9 Port C bit 0 Dig I/0 P2 Digital Port C, bit 0 -or- P2 pin 29
P2 expansion Data bit 0
B10 Port B bit 7 Dig I/0 P2 Digital Port B, bit 7 -or- P2 pin 3
P2 expansion address bit 0
A1 Port B bit 6 Dig I/0 P2 Digital Port B, bit 6 -or- P2 pin 4
P2 expansion address bit 1
B11 Port B bit 5 Dig I/0 P2 Digital Port B, bit 5 -or- P2 pin 5
P2 expansion address bit 2
A12 Port B bit 4 Dig I/0 P2 Digital Port B, bit 4 -or- P2 pin 6
P2 expansion address bit 2
B12 Port B bit 3 Dig I/0 P2 Digital Port B, bit 3 -or- P2 pin 7
P2 expansion address bit 3
A13 Port B bit 2 Dig I/0 P2 Digital Port B, bit 2 -or- P2 pin 8
P2 expansion RESET
B13 Port B bit 1 Dig I/0 P2 Digital Port B, bit 1 -or- P2 pin 9
P2 expansion WRITE
Al4 Port B bit 0 Dig I/0 P2 Digital Port B, bit 0 -or- P2 pin 10

P2 exiansion READ

This table is continued.
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1B23  [XCK [ DigllO

P4 Pin Signal Type Description P1, P2, P3 Correlation
A15 P3 Dig bit 14 Dig I/0 P3 Digital Port bit 14 P3 pin 23
B15 P3 Dig bit 15 Dig I/O P3 Digital Port bit 15 P3 pin 22
A16 P3 Dig bit 12 Dig I/0 P3 Digital Port bit 12 P3 pin 25
B16 P3 Dig bit 13 Dig I/0 P3 Digital Port bit 13 P3 pin 24
A17 P3 Dig bit 10 Dig I/0 P3 Digital Port bit 10 P3 pin 27
B17 P3 Dig bit 11 Dig I/0 P3 Digital Port bit 11 P3 pin 26
A18 P3 Dig bit 8 Dig I/0 P3 Digital Port bit 8 P3 pin 29
B18 P3 Dig bit 9 Dig I/0 P3 Digital Port bit 9 P3 pin 28
A19 P3 Dig bit 6 Dig I/0 P3 Digital Port bit 6 P3 pin 4
B19 P3 Dig bit 7 Dig I/0 P3 Digital Port bit 7 P3 pin 3
A20 P3 Dig bit 4 Dig I/0 P3 Digital Port bit 4 P3 pin 6
B20 P3 Dig bit 5 Dig I/0 P3 Digital Port bit 5 P3 pin 5
A21 P3 Dig bit 2 Dig I/0 P3 Digital Port bit 2 P3 pin 8
B21 P3 Dig bit 3 Dig I/0 P3 Digital Port bit 3 P3 pin7
A22 P3 Dig bit 0 Dig I/0 P3 Digital Port bit 0 P3 pm 10
P3 Dig bit 1 P3 Digital Port bit 1

B24 Timer 0 Dig OUT P3 Timer 0 Output P3 pin 15
A25 Timer 1 Dig OUT P3 Timer 1 Output P3 pin 16
A26 DAC Pacer Dig I/0 External DAC Pacer Clock Input / P3 pin 21
Internal DAC Pacer Output
B26 ADC Pacer Dig I/0 External ADC Pacer Clock Input / P1 pin 20
Internal ADC Pacer Output
A27 TTL Tri Dig IN External TTL Trigger Input P1 pin 25
A28 Counter 3 Dig IN P3 Counter 3 Input P3 pin 35
B28 Counter 2 Dig IN P3 Counter 2 Input P3 pin 17
A29 Counter 1 Dig IN P3 Counter 1 Input P3 pin 36
B29 Counter 0 Dig IN P3 Counter 0 Input P3 pin 18
A30 CD ACK- Dig IN Reserved No Connection

B30 SDI Dii IN Reserved No Connection

B31 X1/0 Gain 1 Dig OUT Analog Expansion Gain Select bit 1 P1pin5
A32 XI/O Gain 0 Dig OUT Analog Expansion Gain Select bit 0 P1 pin 6
B32 XI/O Address 3 Dig OUT Analog Exp. Address Select bit 3 P1 pin 3
A33 XI/O Address 2 Dig OUT Analog Exp. Address Select bit 2 P1 pin 22
B33 XI/0O Address 1 Dig OUT Analog Exp. Address Select bit 1 P1 pin 4
A34 XI/O Address 0 Dig OUT Analog Exp. Address Select bit 0 P1 pin 23
B34 External SSH Dig OUT Analog Expansion Simultaneous P1 pin 26

Samile/HoId Siﬁnal

B35 Positive Ref Analog Analog +5 Volt Reference P1 pin 9
A36 Negative Ref Analog Analog -5 Volt Reference P1 pin 8
B36 Analog In Ch15 Analog Analog Input Chan 15 (SE) P1 pin 11
Analog Input Chan 7L (DIF)
Analog In Ch7 Analog Analog Input Chan 7 (SE) P1 pin 30

AnaIOﬁ Iniut Chan 7H iDIFi

Analog In Ch14 Analog Analog Input Chan 14 (SE) P1 pin 12
Analog Input Chan 6L (DIF)
Analog In Ch6 Analog Analog Input Chan 6 (SE) P1 pin 31

AnaIOﬁ Iniut Chan 6H iDIFi

This table is continued.
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P4 Pin Signal Type Description P1, P2, P3 Correlation

B39 Analog In Ch13 Analog Analog Input Chan 13 (SE) P1 pin 13
Analog Input Chan 5L (DIF)

A40 Analog In Ch5 Analog Analog Input Chan 5 (SE) P1 pin 32
AnaIOﬁ Iniut Chan 5H iDIFi

A41 Analog In Ch12 Analog Analog Input Chan 12 (SE) P1 pin 14
Analog Input Chan 4L (DIF)

B41 Analog In Ch Analog Analog Input Chan 4 (SE) P1 pin 33
AnaIOﬁ Iniut Chan 4H iDIFi

B42 Analog In Ch11 Analog Analog Input Chan 11 (SE) P1 pin 15
Analog Input Chan 3L (DIF)

A43 Analog In Ch3 Analog Analog Input Chan 3 (SE) P1 pin 34
AnaIOﬁ Iniut Chan 3H iDIFi

A44 Analog In Ch10 Analog Analog Input Chan 10 (SE) P1 pin 16
Analog Input Chan 2L (DIF)

B44 Analog In Ch2 Analog Analog Input Chan 2 (SE) P1 pin 35
Analog Input Chan 2H (DIF)

A45 Signal Ground Analog Sense Common (SGND) P1-19

B45 Analog In Ch9 Analog Analog Input Chan 9 (SE) P1 pin 17
Analog Input Chan 1L (DIF)

A46 Analog In Ch1 Analog Analog Input Chan 1 (SE) P1 pin 36
AnalocI; Iniut Chan 1H iDIFi

A47 Analog In Ch8 Analog Analog Input Chan 8 (SE) P1 pin 18
Analog Input Chan OL (DIF)

B47 Analog In ChO Analog Analog Input Chan 0 (SE) P1 pin 37
Analog Input Chan OH (DIF)

A48 -15VDC Power Expansion -15 Volts P1 pin 2

P3 pin 37
B48 +15VDC Power Expansion +15 Volts P1 pin 21
P3 pin 19

A49 DAC 0 Analog DAC 0 Output P3 pin 34

B49 * DAC 2 Analog DAC 2 Output P3 pin 32

A50 DAC 1 Analog DAC 1 Output P3 pin 33

B50 * DAC 3 Analog DAC 3 Output P3 pin 31

* DAC 2 and DAC 3 (from P4 pins B49 and B50, respectively) only apply to DagBoard/2001,
DagBoard/2003, and DagBoard/2004.

OMB-DagBoard/2000 Series User's Manual
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Ground Tables — P4 Pin to P1, P2, and P3 Ground Correlation

Digital Common (DGND)

P4 Pin

A10
B14
A23
A24
B25
B27

DBK200

DBK201

P2-11
P2-13
P2-15
pP2-17
P2-19
pP2-21

DBK202
DBK203
DBK204

P2-11
P2-13
P2-15
P2-17
P2-19
P2-21

DBK206

P2-11
P2-13
P2-15
pP2-17
P2-19
pP2-21

DBK207

DBK208

P2-11
P2-13
P2-15
P2-17
P2-19
P2-21

DBK209

P2-11
P2-13
P2-15
pP2-17
P2-19
pP2-21

Analog Common (AGND)

P4 Pin

A3l
A35
B37
A39
B40
A42
B43
B46

DBK200

DBK201

DBK202
DBK203
DBK204

DBK206

DBK207

DBK208

DBK209
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CE-Compliance 3

Overview ...... 3-1

CE Standards and Directives ...... 3-1
Safety Conditions ...... 3-2
Emissions/Immunity Conditions ...... 3-2
CE Enhancements for DBKs ....... 3-3

Overview

CE-compliant products bear the “CE” mark and include a Declaration of Conformity stating the
particular specifications and conditions that apply. The test records and supporting documentation
that validate the compliance are kept on file at the factory.

The European Union established CE standardsin 1985. The standards include specifications for safety,
EMI emissions, and immunity from electromagnetic interference. Products that are intended for placement
in the European Union must meet or exceed the standards and bear the "CE" mark, signifying that they do
0.

Although not required in the USA, meeting or exceeding the CE standardsis considered good engineering
practice since doing so enhances safety while reducing noise and ESD problems.

In contracted and in-house testing, most Dag products met the required specifications. In many cases,
products that were not originally in compliance were redesigned accordingly. In noted instances, aternate
product versions, shield plates, edge guards, special connectors, or add-on kits are required to meet CE
compliance.

CE Standards and Directives
The electromagnetic compatibility (EMC) directives specify two basic requirements:

1. Thedevice must not interfere with radio or telecommunications.
2. The device must be immune from electromagnetic interference from RF transmitters, etc.

The standards are published in the Official Journal of European Union under direction of CENELEC
(European Committee for Electrotechnical Standardization). The specific standards relevant to Dag
equipment are listed on the product’s Declaration of Conformity and include: CI SPR22:1985;
EN55022:1988 (Information Technology Equipment, Class A for commercial/industrial use); and
EN50082-1:1992 for various categories of EMI immunity.

The safety standard that applies to Daqg productsis EN 61010-1 : 1993 (Safety Requirements for Electrical
Equipment for Measurement, Control, and Laboratory Use, Part 1: General Requirements).
Environmental conditions include the following:

e indoor use

e dtitudeupto 2000 m

e temperature 5°C to 40°C (41°F to 104°F)

e  maximum relative humidity 80% for temperatures up to 31°C (87.8°F) decreasing linearly
to 50% relative humidity at 40°C (104°F)

e mains supply voltage fluctuations not to exceed £10% of the nominal voltage
o other supply voltage fluctuations as stated by the manufacturer

e transient overvoltage according to installation categories (overvoltage categories) I, 11 and I11
For mains supply, the minimum and normal category isl|

e pollution degreel or Il in accordance with IEC 664
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For clarification, terms used in some Declarations of Conformity include:

e pollution degree: any addition of foreign matter, solid, liquid or gaseous (ionized gases) that may
produce a reduction of dielectric strength or surface resistivity. Pollution Degree I has no influence
on safety and implies: the equipment is at operating temperature with non-condensing humidity
conditions; no conductive particles are permitted in the atmosphere; warm-up timeis sufficient to
avert any condensation or frost; no hazardous voltages are applied until completion of the warm-up
period. Pollution Degree II implies the expectation of occasional condensation.

e overvoltage (installation) category: classification with limits for transient overvoltage, dependent
on the nominal line voltage to earth. Category I implies signals without high transient values.
Category II appliesto typical mains power lines with some transients.

Safety Conditions

Users must comply with all relevant safety conditions in the user’s manual and the Declarations of
Conformity. This manual and Daq hardware make use of the following Warning and Caution symbols:
If you see either of these symbols on a product, carefully read the related information and be alert to the
possibility of personal injury.

/ N\, This warning symbol is used in this manual or on the equipment to warn of possible
\ injury or death from electrical shock under noted conditions.
A A Y

This warning/caution symbol is used to warn of possible personal injury or equipment
damage under noted conditions.

Daq products contain no user-serviceable parts; refer all service to qualified personnel. The specific
safety conditions for CE compliance vary by product; but general safety conditions include:

e The operator must observe all safety cautions and operating conditions specified in the
documentation for all hardware used.

e The host computer and all connected equipment must be CE compliant.

e All power must be off to the device and externally connected equipment before internal accessto the
deviceis permitted.

e |solation voltage ratings. do not exceed documented voltage limits for power and signal inputs.
All wire insulation and terminal blocks in the system must be rated for the isolation voltage in use.
Voltages above 30 Vrms or £60 VDC must not be applied if any condensation has formed on the
device.

e Current and power use must not exceed specifications. Do not defeat fuses or other over-current
protection.

Emissions/Immunity Conditions

The specific immunity conditions for CE compliance vary by product; but general immunity conditions
include:

e Cables must be shielded, braid-type with metal-shelled connectors. Input terminal connections are to
be made with shielded wire. The shield should be connected to the chassis ground with the hardware
provided.

e The host computer must be properly grounded.

e Inlow-level analog applications, some inaccuracy isto be expected when /O leads are exposed to
RF fields or transients over 3 or 10 V/m as noted on the Declaration of Conformity.

3-2
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CE Enhancements for DBKs

The following CE enhancements are described in the individual document modules of the
OMB-DBK Cards and Modules User’s Manual (p/n OMB-457-0905).

e DBKA41/CE

e Edge Guard (for DBK5, DBK8, and DBK44)

e Applicable cables and connectors

CE Cable Kit for DaqgBoard/2000 Series Boards

Turn OFF the power to, and UNPLUG the host PC and externally connected equipment prior to
removing the PC’s cover and removing (or installing) the DaqBoard/2000 Series Board. Electric
shock or damage to equipment can result even under low-voltage conditions.

Take ESD precautions (packaging, proper handling, grounded wrist strap, etc.)

Use care to avoid touching board surfaces and onboard components. Only handle boards by their
edges (or ORBs, if applicable). Ensure boards do not come into contact with foreign elements such
as oils, water, and industrial particulate.

Remove the

Note: The CE Cable Kit used with DagBoard/2000 Series Boards is p/n CA-209.

By following these instructions correctly, your DagBoard/2000 Series Board will be CE Compliant in
accordance with the conditions stated on your board's Declaration of Conformity.

If your board is already installed, you will need to remove it from the PC before proceeding. If your board
isnot yet installed, proceed to the section entitled Install the CE ORB.

DaqBoard/2000 Series Board from the Host PC

For DaqBoard/2000 Series Boards [PCI type]

1.

ok~ DN

Turn the host PC's power OFF.

Turn power OFF to externally connected eguipment.

UNPLUG the host PC and all externally connected equipment.

Remove the PC's cover. Refer to your PC Owner’s Manual as needed.

L ocate the DagBoard/2000 Series Board and carefully remove the board from its PCI dlot.
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Install the CE ORB
1. Remove the two screws that secure the standard [non-CE] ORB to the board (see following figures).

2. Using the same screws, mount the CE ORB to the board. Tighten the screws snug, but do not over
tighten.

CE ORB\\

(Replaces Standard ORB) j
S/

Mounting a DaqBoard/2000 Series Board to a CE ORB

Install the Board with its CE ORB
For DaqBoard/2000 Series Boards [PCI type]

N @ If you a installing the DaqBoard/2000 Series Board for the first time, refer to chapter 1 of this manual;

or to the DaqBoard/2000 Series Quick Start Guide, prior to installing the board.

V4

1. Ifyou have not already done so, turn off power to, and () Align Groove in Edge Connector
UNPLUG the host PC and externally connected with Ridge on PCI Slot

equipment. Then remove the PC's cover. Refer to your
PC Owner’s Manual as needed.

2. Install the DagBoard/2000 Series Board[with CE ORB]

asfollows:
(8 Align the groove in the edge connector with the (b) Push Board
ridge on the PCI dot. Firmly into

PCI Slot
(b) Push the DagBoard/2000 Series Board firmly
into the PCI dot.

(c) Replace the rear panel adapter screw.

3. Replacethe PC's cover.

Installing a DaqBoard/2000 Series Board
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Connect the CA-195CE Cable to the Board

CA-195CE Cable

Connected to

Groundin
9 DaqgBoard/2000

Pigtail

CE ORB and
Cable Clamp

Connects to

DBK203 DBK203's P4 Copper Band

Cable Clamps (Part of Cable, 2 Places)

Note: When mating P4 connectors, ensure that the P4 white locator triangles
point to each other. Thetriangleslocate pin Al.

1. Connect one end of the CA-195CE Cable to DagBoard/2000 Series Board's P4 connector. Note that
either end of the cable can be connected to the board; however, the white locator triangles must align
with each other.

2. Align the Cable Clamp (1033-2009) with the Cable Clamp (1033-2000)
CE ORB and secure the items with two
4-40 x 3/16 screws (provided).

DaqBoard/2000

Note: In theright hand figure, the cable is not shown to
alow for greater clarity of parts.

|
& Screw, 4-40x3/16 (1 of 2)

Secure the Grounding Pigtail to Cable CA-195CE

Using Cable Clamps 1033-2009, 1033-2010, and two 4_40 x 5/16 screws, secure the Grounding Pigtail to
the cable. Note that the Clamps must be positioned over the cable's Copper Band as indicated in the first
figure on this page. Tighten screws snug, but do not over tighten.

Note: Inthefollowing figure, the cable is not shown to allow for greater clarity of parts.

Cable Clamp
(1033-2009)

Bﬂamﬁ}
8 (1033-2010) 7

Screw, 4-40x 5/16 (1 of 2)

Grounding
Pigtail
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Connect Cable and Grounding Pigtail to DBK203

Note: DBK204 [for use with DagBoard/2000 Series Boards] consists of a DBK203 and a CA-209 CE
cablekit.
1. Verify correct P4 connector alignment of the CA-195CE Cable and DBK 203’ s P4 connector.
Complete the connection.

Connect the open end of the Grounding Pigtail to the threaded insert located to the right of
DBK203's P4 connector. See following figure.

CA-195CE Cable

Grounding
Pigtail

Q Connected to

DaqgBoard/2000

iﬂ

CE ORB and
Cable Clamp

DBK203 DBKonss b Copper Band
Cable Clamps  (Partof Cable, 2 Places)

Note: When mating P4 connectors, ensure that the P4 white locator triangles *n P4
point to each other. Thetriangleslocate pin Al. ¢u P4

At this point your board will be CE compliant, providing that the conditions listed on your board’s
Declaration of Conformity are satisfied. Y ou can return power to the system and commence with normal
operation of your DagBoard/2000 Series Board.
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Calibration 4

DagBoard/2000 Series boards are factory-calibrated. |f adjustments are needed, they should be completed
in the following order:

1. PGA Input and Output Offset
Sample/Hold Offset

A/D Offset and Gain

VDC Voltage Reference
DACO Full-Scale*

DAC1 Full-Scale*

DAC?2 Full-Scale*

8. DAC3Full-Scale*

N o o M~ WD

*|n regard to the six types of DagBoard/2000 Series boards, DAC licability is as follows:
€g yp aq app! y

DagBoard/2000 — DACO and DAC1 apply

DagBoard/2001 — DACO, DAC1, DAC2, and DAC3 apply
DagBoard/2002 — No DACs apply

DagBoard/2003 — DACO, DACL, DAC2, and DAC3 apply
DagBoard/2004 — DACO, DACL, DAC2, and DAC3 apply
DagBoard/2005 — No DACs apply

DagCal.exe is a Windows-based program used to calibrate Daq systems, including analog expansion cards.
DagCal.exe isused in conjunction with:

e a6-1/2digit, digital multi-meter
e an adjustable voltage calibrator

e an ambient temperature meter

To use the calibration program:
1. LaunchDaqCal.

Note: DagCal isinstalled automatically from your data acquisition CD as a part of product
support. Thistakes place during software installation. DagCal’s default location isthe
Omega DagX Software section of the Programs Group.

2. When DaqCal opens you will be prompted to select your device from alist. After doing so,
simply follow the illustrated on-screen instructions.
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Note
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Glossary

Acquisition
Analog

Analog-to-Digital
Converter (ADC)

API

Bipolar

Buffer

Buffer Amplifier

Channel

Common mode

Common mode
voltage

Crosstalk

Digital

A collection of scans acquired at a specified rate as controlled by the sequencer.
A signal of varying voltage or current that communicates data.

A circuit or device that converts analog values into digital values, such as binary bits, for usein
digital computer processing.

Application Program Interface. The interface program within the Dag system’ s driver that
includes function calls specific to Dag hardware and can be used with user-written programs
(severa languages supported).

A range of analog signals with positive and negative values (e.g., -5 to +5 V); see unipolar.

Buffer refersto acircuit or device that allows asignal to pass through it, while providing
isolation, or another function, without altering the signal. Buffer usually refersto:

(a) A deviceor circuit that allows for the temporary storage of data during data transfers. Such
storage can compensate for differencesin dataflow rates. InaFIFO (First In - First Out)
buffer, the data that is stored first is also the first data to leave the buffer.

(b) A follower stage used to drive a number of gates without overloading the preceding stage.

(¢) Anamplifier which accepts high source impedance input and resultsin low source
impedance output (effectively, an impedance buffer).

An amplifier used primarily to match two different impedance points, and isolate one stage from
asucceeding stage in order to prevent an undesirable interaction between the two stages. (Also
see, Buffer).

In reference to Daq devices, channel simply refersto asingle input, or output entity.

In abroader sense, an input channel isasignal path between the transducer at the point of
measurement and the data acquisition system. A channel can go through various stages
(buffers, multiplexers, or signal conditioning amplifiers and filters). Input channels are
periodically sampled for readings.

An output channel from adevice can be digital or analog. Outputs can vary in a programmed
way in response to an input channel signal.

Common mode pertains to signals that are identical in amplitude and duration; also can be used
in reference to signal components.

Common mode voltage refers to a voltage magnitude (referenced to a common point) that is
shared by 2 or more signals. Example: referenced to common, Signal 1is+5 VDC and Signal
2is+6 VDC. The common mode voltage for the two signalsis+5.5 VDC [(5 + 6)/2].

An undesired transfer of signals between systems or system components. Crosstalk causes signal
interference, more commonly referred to as noise.

A digital signal is one of discrete value, in contrast to avarying signal. Combinations of binary
digits (Os and 1s) represent digital data.
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Digital-to-Analog
Converter (DAC)
DIP switch

Differential mode

Differential mode
voltage

ESD

Excitation

Gain

Isolation

Linearization

Multiplexer (MUX)

Sample (reading)

Scan
Sequencer

Simultaneous
Sample-and-Hold

Single-ended mode

A circuit or device that converts digital values (binary bits), into analog signals.

A DIP switchisagroup of miniature switchesin asmall Dual In-line Package (DIP). Typicaly,
users set these switches to configure their particular application.

The differential mode measures a voltage between 2 signal linesfor asingle channel. (Also see
single-ended mode).

Differential mode voltage refers to a voltage difference between two signals that are referenced to
acommon point. Example: Signal 1is+5 VDC referenced to common. Signal 2is+6 VDC
referenced to common.

If the +5 VDC signal is used as the reference, the differential mode voltageis+1 VDC
(+6VDC-+5VDC=+1VDC).

If the +6 VDC signal is used as the reference, the differential mode voltageis-1 VDC
(+5VDC-+6 VDC=-1VDC).

Electrostatic discharge (ESD) is the transfer of an electrostatic charge between bodies having
different electrostatic potentials. This transfer occurs during direct contact of the bodies, or
when induced by an electrostatic field. ESD energy can damage an integrated circuit (1C); so
safe handling is required.

Some transducers [e.g. strain gages, thermistors, and resistance temperature detectors (RTDs)]
reguire aknown voltage or current. Typically, the variation of this signal through the
transducer corresponds to the condition measured.

The degree to which an input signal is amplified (or attenuated) to allow greater accuracy and
resolution; can be expressed as xn or +dB.

The arrangement or operation of a circuit so that signals from another circuit or device do not
affect the isolated circuit.

In reference to Daq devices, isolation usually refersto a separation of the direct link between the
signal source and the analog-to-digital converter (ADC). Isolation is necessary when measuring
high common-mode voltage.

Some transducers produce a voltage in linear proportion to the condition measured. Other
transducers (e.g., thermocouples) have a nonlinear response. To convert nonlinear signalsinto
accurate readings requires software to calibrate several pointsin the range used and then
interpol ate val ues between these points.

A device that collects signals from several inputs and outputs them on a single channel.

The value of asignal on achannel at an instant in time. When triggered, the ADC reads the
channel and converts the sampled value into a 12- or 16-bit value.

The channels that are selected for sampling.
A programmable device that manages channels and channel-specific settings.

An operation that gathers samples from multiple channels at the same instant and holds these
values until all are sequentially converted to digital values.

The single-ended mode measures a voltage between a signal line and a common reference that
may be shared with other channels. (Also see differential mode).
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Trigger An event to start a scan or mark an instant during an acquisition. The event can be defined in
variousways, e.g., aTTL signal, a specified voltage level in amonitored channel, a button
manually or mechanically engaged, a software command, etc. Some applications may use pre-
and post-triggers to gather data around an instant or based on signal counts.

TTL Transistor-Transistor Logic (TTL) isacircuit in which a multiple-emitter transistor has replaced
the multiple diode cluster (of the diode-transistor logic circuit); typically used to communicate
logicsignalsat 5 V.

Unipolar A range of analog signals that is always zero or positive (e.g., 0to 10 V). Evaluating asignal in

the right range (unipolar or bipolar) allows greater resolution by using the full-range of the
corresponding digital value. See bipolar.
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WARRANTY/DISCLAIMER

OMEGA ENGINEERING, INC. warrants this unit to be free of defects in materials and workmanship for a
period of 13 months from date of purchase. OMEGA’'s WARRANTY adds an additional one (1) month
grace period to the normal one (1) year product warranty to cover handling and shipping time. This
ensures that OMEGA's customers receive maximum coverage on each product.

If the unit malfunctions, it must be returned to the factory for evaluation. OMEGA's Customer Service
Department will issue an Authorized Return (AR) number immediately upon phone or written request.
Upon examination by OMEGA, if the unit is found to be defective, it will be repaired or replaced at no
charge. OMEGA's WARRANTY does not apply to defects resulting from any action of the purchaser,
including but not limited to mishandling, improper interfacing, operation outside of design limits,
improper repair, or unauthorized modification. This WARRANTY is VOID if the unit shows evidence of
having been tampered with or shows evidence of having been damaged as a result of excessive corrosion;
or current, heat, moisture or vibration; improper specification; misapplication; misuse or other operating
conditions outside of OMEGA's control. Components in which wear is not warranted, include but are not
limited to contact points, fuses, and triacs.

OMEGA is pleased to offer suggestions on the use of its various products. However,
ONMEGA neither assumes responsibility for any omissions or errors nor assumes liability for any
damages that result from the use of its products in accordance with information provided by
OMEGA, either verbal or written. OMEGA warrants only that the parts manufactured by the
company will be as specified and free of defects. OVMIEGA MAKES NO OTHER WARRANTIES OR
REPRESENTATIONS OF ANY KIND WHATSOEVER, EXPRESSED OR IMPLIED, EXCEPT THAT OF
TITLE, AND ALL IMPLIED WARRANTIES INCLUDING ANY WARRANTY OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE ARE HEREBY DISCLAIMED. LIMITATION OF
LIABILITY: The remedies of purchaser set forth herein are exclusive, and the total liability of
OMEGA with respect to this order, whether based on contract, warranty, negligence,
indemnification, strict liability or otherwise, shall not exceed the purchase price of the
component upon which liability is based. In no event shall OMEGA be liable for
consequential, incidental or special damages.

CONDITIONS: Equipment sold by OMEGA is not intended to be used, nor shall it be used: (1) as a “Basic
Component” under 10 CFR 21 (NRC), used in or with any nuclear installation or activity; or (2) in medical
applications or used on humans. Should any Product(s) be used in or with any nuclear installation or
activity, medical application, used on humans, or misused in any way, OMEGA assumes no responsibility
as set forth in our basic WARRANTY/DISCLAIMER language, and, additionally, purchaser will indemnify
OMEGA and hold OMEGA harmless from any liability or damage whatsoever arising out of the use of the
Product(s) in such a manner.

RETURN REQUESTS/INQUIRIES

Direct all warranty and repair requests/inquiries to the OMEGA Customer Service Department. BEFORE
RETURNING ANY PRODUCT(S) TO OMEGA, PURCHASER MUST OBTAIN AN AUTHORIZED RETURN
(AR) NUMBER FROM OMEGA’S CUSTOMER SERVICE DEPARTMENT (IN ORDER TO AVOID
PROCESSING DELAYS). The assigned AR number should then be marked on the outside of the return
package and on any correspondence.

The purchaser is responsible for shipping charges, freight, insurance and proper packaging to prevent
breakage in transit.

FOR WARRANTY RETURNS, please have the FOR NON-WARRANTY REPAIRS, consult OMEGA
following information available BEFORE for current repair charges. Have the following
contacting OMEGA: information available BEFORE contacting OMEGA:
1. Purchase Order number under which the product| 1. Purchase Order number to cover the COST
was PURCHASED, of the repair,
2. Model and serial number of the product under 2. Model and serial number of the product, and
warranty, and 3. Repair instructions and/or specific problems
3. Repair instructions and/or specific problems relative to the product.
relative to the product.

OMEGA's policy is to make running changes, not model changes, whenever an improvement is possible. This affords
our customers the latest in technology and engineering.

OMEGA is a registered trademark of OMEGA ENGINEERING, INC.

© Copyright 2005 OMEGA ENGINEERING, INC. All rights reserved. This document may not be copied, photocopied,
reproduced, translated, or reduced to any electronic medium or machine-readable form, in whole or in part, without the
prior written consent of OMEGA ENGINEERING, INC.



Where Do | Find Everything | Need for
Process Measurement and Control?
OMEGA...Of Course!

Shop online at omega.com
TEMPERATURE

¥ Thermocouple, RTD & Thermistor Probes, Connectors, Panels & Assemblies
(¥ Wire: Thermocouple, RTD & Thermistor

[F Calibrators & Ice Point References

¥ Recorders, Controllers & Process Monitors

(¥ Infrared Pyrometers

PRESSURE, STRAIN AND FORCE
¥ Transducers & Strain Gages

¥ Load Cells & Pressure Gages

¥ Displacement Transducers

[+ Instrumentation & Accessories

FLOW/LEVEL

¥ Rotameters, Gas Mass Flowmeters & Flow Computers
¥ Air Velocity Indicators

¥ Turbine/Paddlewheel Systems

[ Totalizers & Batch Controllers

pH/CONDUCTIVITY

¥ pH Electrodes, Testers & Accessories

(¥ Benchtop/Laboratory Meters

¥ Controllers, Calibrators, Simulators & Pumps
¥ Industrial pH & Conductivity Equipment

DATA ACQUISITION

(¥ Data Acquisition & Engineering Software

[ Communications-Based Acquisition Systems
[ Plug-in Cards for Apple, IBM & Compatibles
(¥ Datalogging Systems

[F Recorders, Printers & Plotters

HEATERS

(¥ Heating Cable

[ Cartridge & Strip Heaters
[ Immersion & Band Heaters
(¥ Flexible Heaters

(¥ Laboratory Heaters

ENVIRONMENTAL
MONITORING AND CONTROL

¥ Metering & Control Instrumentation

(¥ Refractometers

(¥ Pumps & Tubing

¥ Air, Soil & Water Monitors

¥ Industrial Water & Wastewater Treatment

¥ pH, Conductivity & Dissolved Oxygen Instruments
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