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How To Use This Manual

This manua explains setup and operation of the Dag* family of data acquisition systems. Everyone
should read chapter 1, one of chapters 2/3/4, and relevant parts of chapter 5. Users of DagView
software should read chapter 6. Beginnersto data acquisition in general (or Dag* systemsin
particular) should read chapter 7 on signal management.

Note: If you are custom-programming your application, read the separate Programmer s Manual in
addition to this User s Manual.

Thismanual is divided into atable of contents, 8 chapters, 2 appendices, and an index as follows:

Chapter 1 - The manual begins with an Overview of data acquisition systems and the Dag* family.
System design, scope, flexibility, and expansion are briefly explained.

Chapter 2 - DaqBook Hardware and Installation describes the DagBook physically and functionally
and then explains installation procedures including the use of DagTest.

Chapter 3 - DaqBoard Hardware and Installation describes the DagBoard physically and
functionally and then explains installation procedures.

Chapter 4 - Daq PC-Card Hardware and Installation describes the Dag PC-Card physically and
functionally and then explains installation procedures.

Chapter 5 - DBK Option Cards and Modules begins with an overview of DBK features and
expansion options. A section on power management describes system power requirements and
power availability from the various DBKs. Then, each DBK isdescribed in asimilar format that
includes an overview (usually with ablock diagram), hardware and software setup,
specifications, and additional information as needed. Note: the outside edge of the header on
every page identifies which DBK is described on that page—making it easy to navigate (the
DBKs are arranged in numeric order).

Chapter 6 - DaqView, PostView, DaqViewXL explains the use and features of DagView (including
PostView) and the optional DagViewXL. Screen prints show you the controls, indicators, and
fields discussed in the text.

Chapter 7 - Signal Management and Troubleshooting Tips explains the basics of data acquisition
including terminology, signal management techniques, channel identification, signal modes, etc.
A troubleshooting section explains solutions to common noise, wiring, and configuration
problems.

Chapter 8 - Specifications lists the physical and performance specifications for al the Dag*s and
DBKs.

Appendix A describes the compatibility of Dag* systems with non-Dag* products.

Appendix B describes the general requirements for complying with CE standards: what standards and
conditions apply and how Dag* products meet these standards.

The Index alphabetically lists major headings and selected terms for quick page reference.

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

f Using this equipment in ways other than described in this manual can cause
cautions and warnings formatted like this one.
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Overview

Data Acquisition Systems

A data acquisition system monitors a process or series of tests by collecting readings of various
physical measurements. These readings are processed and stored so the resulting data can be presented

in auseful format. The figure shows the 4 parts of data acquisition:

A sensor/transducer reacts to a physical quantity (such as stress, strain,
frequency, temperature, acceleration, or light intensity) and encodes that
guantity in an electrical signal. A wide variety of transducers produce
signals that vary in type and strength—some generate a voltage; some
alter avoltage, current, or resistance according to the physical quantity.
The signal can vary with the measured value directly or inversely and in
alinear or non-linear way. To be useful, these raw signals must first be
conditioned.

The signal conditioner changes the raw transducer signal into a
standardized voltage output to send to the ADC. Depending on signal
quality, several steps and processes may be involved (e.g., linearization,
isolation of high voltages, amplification of weak signals, attenuation of
strong signals, filtering of noise and irrelevant frequencies, differential
voltage measurement, simultaneous sample and hold, and pul se/current-
to-voltage conversions). The many DBK option modules are each
designed for a particular type of transducer input signal. The signa
conditioner’s output voltage is “normalized” to correspond to a user-
selected range for the measured quantity. The output voltage rangeis 0
to 10 V in unipolar mode and £5 V in bipolar mode.

Sensor/Transducer
at test site

Signal Conditioner
(DBK Option Cards
& Modules)

Analog-to-Digital
Converter (ADC)
(Daq* unit)

Computer with data
acquisition software
and user interface
(DaqView, etc)

Block Diagram of
Data Acquisition
System

The analog to digital converter (ADC) changes a conditioned analog signal into a
corresponding digital number. A 12-bit converter uses 4096 numbers (2'4); a 16-bit converter
uses 65,536 numbers (2'°). Such numbers are easily used by a computer with compatible
software. To meet your particular needs, the ADC function can be performed by various Dag*
models (DagBook, DagBoard, Dag PC-Card) with varying capabilities (12/16-bit, digital 1/0O,

etc).

The computer (typically alaptop or desktop PC) can apply further processing to the digital data
and then graph or store the result in various ways. Several software options are available.
DagView (or DagViewXL as an Excel add-on) and other programs (LabVIEW, etc) process the
data and provide a control interface (often avirtual instrument panel to fit the application). The
Application Programming Interface (API) and a standard data format allow users to develop

custom software for their application.

DagBook/DagBoard/Daq PC-Card User's Manual
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Overview Chapter 1

The Daq* Family

The equipment and software described in this manual form a modular and interrelated family of data
acquisition products. Asagroup, they provide the tools to handle most any data acquisition task for
use with PCs and various transducers. Thus, users wishing to expand their system with compatible
equipment have many options to choose from. The figure below shows the relation among these
products divided into 3 main branches:
Analog-to-Digital Conversion (ADC) is at the heart of the system. The data source of
transducers and signal conditioners are on one side of the ADC; and the PC data processor ison
the other side. The ADCs include several models of the DagBook, DagBoard, and Dag PC-
Card—collectively referred to as Dag*.
Signal Conditioning. Over 30 DBK cards and modules (the number is constantly growing)
provide various types of signal conditioning and system expansion.
Software. DagView comes with the ADC and provides a ready-to-use basic data acquisition
program. The ADC aso comes with several driversto interface al the equipment and software
options including custom programming in several languages.

12-bit: DagBook/100, /112, /120
DagBook 4E16-bit: DaqgBook/200, /216

DigiBook/72
Analog-to- 12-bit: DagBoard/100A, /112A
Digital DaqBoard L 16-bit- DagBoard/200A. /216A
Converters
(ADCs) . 12-bit: Daq/112B
Daq PC-Card—{_ (¢ 1t Daq/216B
Analog Signal Conditioning
—(DBKs: 4,7, 8,9, 12, 13, 15, 16, 17,
18,19, 42, 43A, 44, 45, 50, 51, 52, 53,54)
| Analog Output
Signal Conditioning (DBKs: 2, 5)
DBK Option Card
oo cards _Digital 1/0 and Control
(DBKs: 20, 21, 23, 24, 25)
| Expansion and Packaging
(DBKs: 1, 10, 11A, 35, 40, 41)
| Power Supply
(DBKs: 30A, 32A, 33; CDK10)
Included Software
(DagView, PostView, Visual Basic eXtensions,
Application Programming Interface - API)
Software Optional Software

(DaqViewXL, LabView driver)

Supported Software
(Snap-Master, Labtech Notebook,
DASYLab, and VisualLab)

Dag* Family Tree

Analog to Digital Conversion DaqBook, DagBoard, and Daq PC-Card

Dag* s connect to one or more DBK's on their signal input side and a computer on their output side.
Each Daq type connects to the computer in a different way:
The DaqBook is an external module that connects to a computer’s parallel port or an EPP PC-
Card.
The DagBoard is an internal card that plugs into an | SA-bus slot within the computer.
The Daq PC-Card isinserted in the PCMCIA dot of alaptop/notebook computer.

1-2 DagBook/DagBoard/Daq PC-Card User's Manual



Chapter 1 Overview
Features common to the Dag* s include:
100-kHz channel-to-channel scan and gain switching (10 ps).
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 100-kHz
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 /O upto4 TTL linesinand 4 TTL lines out (accessible only if no
analog expansion cards are in use).
Each type of Daq has several modelsto meet various needs. The table lists these models and their
features.
Daqg* Models and Features
Analog Single- Program
Output Unipolar/ ended/ Programmable mable
A/D Channels Bipolar Differential Digital I/O Counter/ Size Current
Model Resolution @ 12 bit Selection Selection Lines Timers (inches) Use
DaqBook Models
DaqBook/100 12 bit 2 Jumper Jumper 16 high speed 5ch 8.5x11 510 mA
24 gen purpose 7 MHz x1.375
DaqBook/112 12 bit 2 Jumper Jumper N/A N/A 8.5x11 360 mA
x1.375
DaqBook/120 12 bit 2 Jumper Jumper 16 high speed 5ch 8.5x11 510 mA
24 gen purpose 7 MHz x1.375
DaqBook/200 16 bit 2 Software Software 16 high speed 5ch 8.5x11 620 mA
24 gen purpose 7 MHz x1.375
DaqBook/216 16 bit 2 Software Software N/A N/A 8.5x11 600 mA
x1.375
DaqBoard Models
DaqgBoard/100A 12 bit 2 Sequencer Software 16 high speed 5ch 4.5%13.125 | 1330 mA
24 gen purpose 7 MHz
DaqgBoard/112A 12 bit 2 Sequencer Software N/A N/A 4.5x13.125 | 970 mA
DagBoard/200A 16 bit 2 Sequencer Software 16 high speed 5ch 4.5x13.125 | 1700 mA
24 gen purpose 7 MHz
DagBoard/216A 16 bit 2 Sequencer Software N/A N/A 4.5x13.125 | 1340 mA
Daq PC-Card Models
Daql112B 12 bit N/A Bipolar Software N/A N/A 3.375%0.2 510 mA
Only
Daq216B 16 bit N/A Bipolar Software N/A N/A 3.375%0.2 510 mA
Only

Signal Conditioning the DBK Cards and Modules

A transducer connects to one of avariety of DBK Option Cards and Modules. These DBK signal-
conditioning units are designed for use with the Dag*s. However, the DBK s can also be used with ISA
bus-based data acquisition boards from vendors such as Omega, Keithley/MetraByte, Computer
Boards, and Avantech. The DBKs perform best when used with an ADC (such as the Dag*) that can
dynamically select both channel and gain/range. Dynamic channel and gain/range selection allows high
channel-to-channel scan rates with awide variety of transducers.

No matter what the transducer input, the DBK's output signals suitable for use by an ADC. The output
signals can be bipolar (-5to +5 V) or unipolar (0 to 10 V). The user can select arange of relevant
values to correspond to the lowest (-5 or 0 V) and highest (5 or 10 V) signal—this range selection
guarantees the highest resolution in 12- or 16-bit conversion by the ADC.

For complex signal-conditioning, high-capacity modules have more circuitry than can fit on a compact
card. The modules attach to the same Dag* P1 bus as the cards. Modules share the same footprint as
the DagBook and a typical notebook PC for easy stacking. Most modules have their own power supply
that can run on an AC or DC power source.

DagBook/DagBoard/Daq PC-Card User's Manual 1-3



Overview

Chapter 1

Several options exist for packaging and powering the DBK s and are discussed later in this chapter
(System Design and Expansion). Thetable liststhe DBKsin their functional groups. Chapter 5
describes each DBK in detail including use, setup, programming, and power management.

DBK Option Cards and Modules
Product | Name/Description Capacity
Analog Signal Conditioning
DBK4 Dynamic Signal Input Card 2 channels
DBK7 Frequency-to-Voltage Input Card 4 channels
DBK8 High-Voltage Input Card 8 channels
DBK9 RTD Measurement Card 8 channels
DBK12 Low-Gain Analog Multiplexing Card 16 channels
DBK13 High-Gain Analog Multiplexing Card 16 channels
DBK15 Universal Current/Voltage Input Card 16 channels
DBK16 Strain-Gage Measurement Card 2 channels
DBK17 Simultaneous Sample & Hold Card 4 channels
DBK18 Low-Pass Filter Card 4 channels
DBK19 High-Accuracy Thermocouple Card 14 channels
DBK42 5B Isolated Signal-Conditioning Module 16 channels
DBK43A Strain-Gage Measurement Module 8 channels
DBK44 5B Isolated Signal-Conditioning Card 2 channels
DBK45 SSH and Low-Pass Filter Card 4 channels
DBK50 Isolated High-Voltage Input Module 8 channels
DBK51 Isolated Low-Voltage Input Module 8 channels
DBK52 Thermocouple Input Module 14 channels
DBK53 Low-Gain Analog Multiplexing Module 16 channels
DBK54 High-Gain Analog Multiplexing Module 16 channels
Analog Output
DBK2 Voltage Output Card 4 channels
DBK5 Current Output Card 4 channels
Digital 1/O / Control
DBK20 General-Purpose Digital I/0O Card (Screw Terminals) 48 channels
DBK21 General-Purpose Digital /0O Card (DB37 Connectors) 48 channels
DBK23 Optically Isolated Digital-Input Module 24 channels
DBK24 Optically Isolated Digital-Output Module 24 channels
DBK25 Relay Output Card 8 channels
Expansion and Connection
DBK1 16-Connector BNC Adapter Module 16 connectors
DBK10 3-Slot Expansion Chassis 3 cards
DBK11A Screw-Terminal Option Card (DB37-Screw Terminal Block) Component sockets
DBK35 PCMCIA Interface Card N/A
DBK40 BNC Interface 18 connectors
DBK41 Analog Expansion Enclosure 10 cards
Power Supply
CDK10 Expansion/Power/Battery Module +5 and +15 VDC
DBK30A Rechargeable Battery/Excitation Module +12 to 14, +24to 28 VDC
DBK32A Auxiliary Power Supply Card 15 VA
DBK33 Triple-Output Power Supply Card +15V@ 250 mA; +5V @ 1 A

Daq* Software

The Dag* s have software options capable of handling most applications. Three types of software are
available: aready-to-use graphical program (DagView); drivers for third-party, icon-driven software;
and various language driversto aid custom programming.

Ready-to-use programs are convenient for fill-in-the-blank applications that do not require
programml ng for basic data acquisition and display:
DagView is aWindows-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. DagView lets you stream datato disk and display data
in numerical or graphical formats. PostView is a post-acquisition waveform-display program

within DagView. PostView permits the simultaneous viewing of up to 16 data channels.

1-4
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DagViewXL allows you to interface directly with Microsoft Excel to enhance data handling and
display. Within Excel you have afull-featured Dag* control panel and all the data display
capabilities of Excel.

DagTest (for DagBook only) is a self-diagnostic program that is run at initial startup and during
troubleshooting to test DagBook and PC communication.

The Dag* family works with popular, icon-based software for data acquisition including: Snap-Master,
DASYLab, LABTECH NOTEBOOK, and LabVIEW.

Each Dag* system comes with a standard and an enhanced Application Programming Interface (API).
API-language driversinclude: QuickBASIC, C, C++, Delphi, Turbo Pascal, and Visual Basic.
Note: Programming topics are covered in the separate Programmer s Manual.

Daq* System Design and Development

Data acquisition systems can be set up in many ways to fit various applications. Y ou must focus on the
setup that works best for you. To assemble a successful system, you must know how to:

Use your hardware effectively. Chapters 2, 3, and 4 explain hardware specifics (functional
descriptions and setup requirements) for the DagBook, DagBoard, and Dag PC-Card. Chapter 5
explains all the DBKsthat can be used with a Dag* including function and setup. You should
read all the chapters and sections that apply to your system. Other sections can be skipped
unless you wish to expand or enhance your system with such capabilities.

Use your software effectively. Chapters 2, 3, and 4 explain how to install DagView for each of
the Dag*s. Theuse of DagView is explained in chapter 6. A separate Programmer s Manual
can help you program a custom application.

Apply data acquisition ideas to your application. Presumably, you know what you want to
mesasure and how to use the data; but there are many stepsin between. Chapter 7 (Signal
Management and Troubleshooting Tips) explains signal management and how to avoid
measurement problems. Some of the DBK sections in chapter 5 explain the concepts and physics
related to the DBK’ s proper operation.

Applications vary widely, but you should consider the following generic setup procedure. Obvioudly,
your specific application may ater the order and complexity of the following steps:

1.

Determine the channel assignments, and layout the whole system. Before applying power, plan
out the location of transducers, cable runs, DBKs, the Dag*, and the computer. Assign channel
numbers; and label your transducers, cables, and connectors to prevent confusion later on.
Determine how your datawill be saved and used. What units, ranges, sampling rates, etc are best
for your data? Will the data be charted graphically, statistically processed, or exported to other
programs? The end use of the data can affect how you set up and program the system.
Configure the Dag*. The DagBook and DagBoard have setting internal jumpers and switches
that you must set manually to match your application. Y ou may need to refer to the related DBK
sections for their requirements on the Dag*. Some DagBook models are partially configured in
software, and some require you to open the box and manually set jumpers and switches. The
Dag PC-Card is configured entirely in software.

Configure al the DBK cards and modules for your application. Severa jumpersand DIP
switches may need to be set (channel, gain, filters, signal mode, etc). Using several DBKs or
transducers that require excitation current may require an extra power supply like the DBK32A.
Perform all hardware configurations before connecting signal and power lines.

Route and connect all signal and power cables while al power isturned OFF. To minimize
electrical noise, route al signal lines away from any RF or high-voltage devices. Connect your
computer to the Dag* and the Dag* to the DBK and/or signal source.

L oad the software in your PC, and set software parameters as needed for your application. The
software must recognize all the hardware in the system and use measurement units and ranges
that suit your purpose. Set al channelsin the proper mode for your DBK or other signal source.
Energize the Dag* and DBKs, and initiate a data acquisition.

Verify proper data acquisition and storage. Can data be acquired, stored, retrieved, and used as
needed?

Verify system accuracy; adjust ranges or calibrate as needed.
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Information on system setup and expansion can be found in the individual Dag* chapters and the DBK
chapter. Y ou may need to read the DBK 10/41 sections for system expansion and the DBK30A/32A/33
and the CDK 10 sections for power management. The figure shows some typical expansion
configurations.

Notebook PC

/ y DagPC-Card

D

CA-134 Cable

PC connected
via parallel port CA-107 A/CA-37-6

/Danook/100/120/200

IP [ R w—
[

%:ip

CDK10 Expansion/
Power/Battery
Module

DBK41 2 DBK analog

expansion cards

p |

E DBK41

DaqBook connected to 2 DBK41s
(each with a DBK32A power supply)

DBK10
Expansion
odule

T 3 DBK analog
expansion cards

Typical Expansion Configurations

Since DBK modules are controlled by the Dag*’ s channel sequencer, external channels can be scanned
at the same high speed asinternal channels. Each main (base) channel can support up to 16 sub-
channels and thereby provide expansion up to 256 input channels. DBK cards and modules can be
daisy-chained off the P1 connector of the Dag* or expansion module. DBKs add another level of
multiplexing and programmable gain to each channel. Setting up channel parameters often requires
both hardware and software setup.

Convenient modules for packaging DBK expansion cards are available with 3 slots (DBK10) or 10
slots (DBK41)—some DagBooks a so have expansion slots. 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-slot DBK41. Multiple DBK41s can be daisy-chained to
handle alarge number of DBKsin a system.

Additional power supplies (essential with the Dag PC-Card) may be needed to handle the load. The
DBK power options accommodate a wide range of applications from laboratory to automotive and
other field applications. The power systems can use any 10 to 20 VDC source or an AC source with
the included adapter. For portable applications, the compact DBK30A rechargeable power supply can
provide power to the DBK10 or DBK41. The DBK30A asoincludesa 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.

1-6
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For systems with many modules, stacking units together helps conserve space and assure easy cable
runs. Such stacking isfacilitated in 2 ways:

- Velcro tabs. DBK power cards and DagBooks are shipped with installation kits that include
Velcro/adhesive tabs that allow modules to be stuck together and easily removed as needed.
Fastener panels. A splice plate kit (included with the CDK 10 and several DBK modules)
provides more rigid stacking. The kit includes metal plates that screw onto the sides of amodule
to form avertical rack of two or more modules. This method allows the “enclosure” to size itself
as needed rather than wasting space in a 1-size-fits-all enclosure. In addition, a handle can attach
to the plate for convenience in portable applications.

Fastener Panel

Optional
Handle

Fastener Panel

Stacking Units With Fastener Panels
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DagBook Hardware and Installation

Overview

This chapter describes the DagBook physically and functionally including installation. It is best to read
all the related documentation for your system before beginning the installation (for the DBKs in your
system, read those sections of chapter 5, DBK Option Cards and Modules).

DaqBook Description

The DagBook moduleisenclosedina8.5" x 11" x 1.375" metal box external to the computer. The
DagBook attachesto a PC's parallel port via 25-wire parallel port cable and can transfer data
bidirectionally at up to 170 Kbytes/s for a standard printer port (SPP) and up to 800 Kbytes/s for an
enhanced parallel port (EPP). Datais stored in the PC's memory and hard drive, not in the DagBook.

Input power for a DagBook can come from various sources (e.g., a12 V car battery, the included AC
adapter, or arechargeable ni-cad battery module). This power flexibility isideal for portable and
remote data acquisition, such as automotive and aviation in-vehicle testing.

Output power from the P1 connector includes +5 VDC (pin 1) and £15 VDC (pins21 and 2). The
section External Analog Expansion Power (JP1) explains how to set JP1 based on power usein the
system. Also, refer to the section Power Management @t the beginning of chapter 5, DBK Options
Cards and Modules.

The DagBooks have capabilities that in the past have required several plug-in DAS boards. All
DagBooks provide 16 anal og inputs (expandable up to 256), 2 analog outputs, and 4 digital inputs and
outputs. Some models have built-in expansion slots and other models have additional digital 1/0 and
counter/timer capabilities.
The DagBook/112 and /216 models provide 1 slot for an expansion DBK card.
The DagBook/100, /120, and /200 models do not have the expansion slot but do have 24 general-
purpose digital 1/0 channels (expandable up to 192), 16 high-speed digital inputs, and 5
frequency/pulse 1/0 channels. Note: The /120 adds an EPP port capability to the /100.

The various DagBook models have either 12-bit or 16-bit binary resolution.
12-bit models include model #s /100, /112, and /120.
16-bit models include model #s /200 and /216.

Analog input capabilities are very flexible. The A/D maximum sample rateis 100 kHz (divide by
number of channels for scan rate) with a 16-channel multiplexer and a programmable-gain input
amplifier. Users can expand channel capacity to 256 analog inputs via expansion modules for
multiplexing RTDs, thermocouples, strain gages, anti-aliasing filters, and simultaneous sample and
hold amplifiers. Expansion cards and modules attach to the P1 I/O connector (refer to Connector
Pinouts later in this chapter). The P1 DB-37 interface is compatible with multiplexers and signal
conditioners from several manufacturers.

The DagBooks perform 100 kHz scan sequences with programmable delays from 10 psto 10 hours.
The 100 kHz conversion rate fixes the time skew between channels at 10 pys. The 512-location scan
sequencer alows selection of the input amplifier gain for each channel. The DagBook/100, /120, and
/200 can scan 16 digital inputs in the same sequence used for analog inputs (such inputs are thus time-
correlated). Optional simultaneous sample and hold cards enable DagBooks to sample up to 256
channels at the same instant. Scanning and timing specifications are met even with afull complement
of expansion modules. All types of transducers are scanned within the same scan group without PC
intervention.

DagBooks offer awide selection of triggering capabilities. The DagBook can be triggered by software,
aTTL signal, or an analog input level (including slope). The analog input trigger is hardware-based
and minimizes trigger latency to less than 10 ps.
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Chapter 2

The figure shows block diagrams of the DagBook models.
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DaqBook Controls and Connectors

The figure shows the location of controls and connectors on the DagBook exteriors. These locations
vary by model (DagBook/100, /120, and /200 versus the DagBook/112 and /216).

P1-ANALOG I/0

P2 - DIGITAL I/0

P3 - FREQUENCY I/O

Front Panel of DagBook/100/120/200

0 ! pQV\,Ej BUFFER P1-P2P3 g
w10V 2R ooy TO PARALLEL PRINTER FROM PC PARALLEL PORT R BUFFER PiPabs AD

Rear Panel of DagBook/100/120/200

EXPANSION SLOT

%

BUFFER P1-P2-P3 AD
RONES OVERRUN ACTIVE ACTIVE

P1- ANALOG I/O

Front Panel of DagqBook/112/216

@ ' power
(+10 VDC TO +20 VDC)

TO PARALLEL PRINTER

FROM PC PARALLEL PORT EXPANSION SLOT

Rear Panel of DaqBook/112/216

DaqBook Controls and Connectors

Switch

POWER | Depressing the “1” side of this rocker-arm switch turns the power on.
Connectors

POWER INPUT This DIN5 input connector accepts +10 to +20 VDC.

TO PARALLEL PRINTER

This port allows the computer to use any standard parallel printer in a pass-
through mode.

FROM PC PARALLEL PORT

This port connects to the computer’s standard or enhanced parallel port.

P1 - ANALOG 1I/O

Provides 16 analog input channels, 2 analog output channels, 2 16-bit
counter/timers, 4 TTL inputs and outputs, and various signals for driving
expansion cards.

P2 - DIGITAL I/O

Provides 3 8-bit TTL programmable I/O ports and external interrupt input.

P3 - FREQUENCY I/O.

Provides 5 16-bit counters and 16 high-speed digital inputs and external
interrupt input.

Indicators

POWER

This LED lights when power is applied to the DagBook and the power switch
is in the “1” (ON) position.

P1-P2-P3 ACTIVE

This LED lights when the DaqBook is in an active state. This LED is off
when the DagBook is disabled or in the printer-pass-through mode. P1,
P2, and P3 are software accessible from the computer.

BUFFER OVERRUN

This LED lights for a buffer overrun error. This occurs when A/D signals are
converted faster than the PC collects the data. Depending on the
application, this indication may not be an error.

A/D ACTIVE

This LED lights during an A/D scan sequence. If the sequence has a low
number of steps and occurs infrequently, this indicator will only flash
briefly.
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DaqBook Installation

The hardware installation varies with the model used and the application. Y ou can skip over unrelated
sections, but remember to read chapter 5 if you plan to use DBKsin your system.

connecting cables and setting configuration jumpers and switches or before opening
the lid. Electrical shock or damage to equipment can result even under low-voltage
conditions. In dry, static-prone environments, take ESD precautions (packaging,
proper handling, grounded wrist strap, etc).

it Turn off power to the DaqBook and externally connected equipment while

Performing installation tasks in the proper order can help prevent equipment damage. A generic order
for tasksis:

Initial Inspection

Turn off all power to systems being handled.

Configure on-board jumpers and switches.

Connect cables.

Apply power.

Install and configure software.

Apply signal(s).

Verify performance.

Nk~ wDNE

Initial Inspection

Carefully unpack al items from the shipping carton, and check for shipping damage. Immediately
report any damage to the shipping agent. Retain all shipping materialsin case you must return the unit
to the factory. All returns must be have an RMA # (Return Material Authorization Number). For an
RMA #, call the factory or your sales agent.

Danooks are shipped with the following items:
DagBook Data Acquisition System (module€)
DagBook/DagBoard/Dag PC-Card User’s Manual, warranty card, license agreement
DagBook/DagBoard series software #232-0601
Accessory Kit, including: CA-107 parallel port cable and AC Power Supply/Adapter (TR-25 for
100/120 VAC; TR-21E for 220/240 VAC).

DaqBook Configuration

Proper installation requires that several jumpers and switches be set correctly for your application.
These jumpers and switches are located inside the DagBook enclosure and possibly on your DBKSs.
Jumpers for the various DagBook models are configured similarly except for the jumpers’ relative
locations (see figure for the motherboard diagram of your model). Jumpers and switches are also
identified by silk-screening on the motherboard. Note: Even if using the default settings, you should
verify actual jJumper positions.

The DagBook configuration jumpers include:
- JP1 - External Analog Expansion Power

JP2 - DAC Voltage Reference
JP3* - Unipolar/Bipolar
JP4* - Differential/Single Ended
JP5 - Time Base
JP6 - Watchdog Timer Enable
JP7 - Cdlibration (refer to Calibration section at the end of this chapter)

* The DagBook/200 and /216 do not have JP3 and JP4 jumpers—these settings are made via software.

2-4
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Configure the DagBook as follows:
1. Placethe unit on aflat, stable surface. No power or signals should be connected.
2. Remove the screw on the top rear of the case.
3. Slide out the top cover. All jumpers and switches are accessible from above the board, and no
further disassembly is required.
4. Set jumpers as needed for your application. Read the descriptions of the configuration options
below (JP1 to JP6), and use the figure to find the jumper on your model.
5. Replace and secure the cover before applying power and signals.
P3 P2 P1 JP1 P1
JP1 JP2
N IP5 JP7
JP7 D"’ |
—l I:I JPZ JP3
JP4 JP3
Expansion
Slot
[ E
P5 P4 P5 P4

DagBook/100/120 Motherboard

DaqgBook/112 Motherboard

P3 P2 P1 JP6 P1
JP1 I] I] JP2 JP1
JP2 JP7
JP5 = JP5 EXp;?jion
JP6 D I:
P5 P4 P5 P4

DagBook/200 Motherboard

DaqBook/216 Motherboard
Location of DagBook Jumpers
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External Analog Expansion Power (JP1)
This 4x2 header (JP1) has 3 possible JP1 JP1 JP1

settings. If analog option cards O oO|l-1sv =115V oojlsYy
(DBK3s) are used, the JP1 pins are set -0CTOUT .0CTOUT -OCTOUT
to provide +15 and -15 VDC to the L= O O OO

cards. If such cards are not used, the [ |ockin | O O [-ockin [ O O [-OCLKIN
counter/timer CTRO is available, and O 0|,y =00 | .15y O O sy
JPL must be set accordingly. The Counter/Timer Use Analog Option DBK32A or DBK33
default setting is for use of analog Card Use Option Card Use
option cards.

JP1 External Analog Expansion Settings

Caution: if using a DBK32A Auxiliary Power Supply or a DBK33 Triple-Output Power Supply Card,
the JP1 shunt jumpers must be entirely removed. Placing the jumperson-OCTOUT and -OCLKIN
will damage the 8254 timer chip. Refer also to the Power Management section in chapter 5, DBK
Option Cards and Modules.

DAC Reference Selection (JP2)

This 5x2 header (JP2) allows you to select internal or external voltage references for the two separate
analog outputs. If theinternal -5 VDC reference is selected, either DAC can output from 0to +5 VDC
as the register count varies from 0 to 4095 (12-bit). If an external voltage referenceis desired (up to 10
VDC in either polarity), the shunt jumpers must be set accordingly. Thereisalso a provision to alow
the outputting of a simultaneous Sample-Hold command signal on the DAC1-REFIN pin with the
DAC1 set up for aninternal reference. (The SSH setting cannot be used at the same time asa DAC1
external reference due to a potentially damaging conflict on P1 pin #26.) The defaults are both DACO
and DACL1 set to Internal Reference. Note: the SSH setting is used with DBKSs: 2, 5, 7, 17, 50, and 51.
Refer to DBK chapter (5) as needed.

Factory Default
JP2 JP2 JP2 JP2 JP2 JP2
exT— ] OO o0 OO 0O OO
n— O O }DAm O O O O O] O
ssi 0 O OO OO OO o0 00
n—{0O O OO o0 00 o0 OO
exT—{ ] }DACO o0 OO OO OO o0

DACO External Ref DACOQ External Ref DACQO Internal Ref DACO Internal Ref ~ DACO Internal Ref DACO External Ref
DAC1 External Ref  DACH1 Internal Ref DACH1 External Ref DAC1 Internal Ref  DACH1 Internal Ref  DAC1 Internal Ref

with SSH with SSH
JP2 DAC Reference Settings
Bipolar or Unipolar A/D Operation (JP3)* Gain | Mode | Volts Range
x1 BI 5
*Hardware Setting For DagBook/100, /112, and /120 Only <2 BI 325
: ; x4 | BI +1.25
The A/D converter in the DagBook can be operated in two modes, 8 B 0625

bipolar or unipolar. In the bipolar mode (default setting), input voltages |1 [ UNi | 0to <10

up to £5 VDC can be applied (on the x1 gain range). In the unipolar x2 UNI | Oto+5
mode, positive voltages up to 10 VDC may be applied (X1 gain range). x4 UNI_[Oto+25
Refer to the table for gain/range information. 8 | UNI | Oto+1.25
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JP3 JP3

The JP3 is a double-wide jumper that must be Ii-l |-|_-| 00

positioned vertically. Misplacing this jumper in a 0l

horizontal position will damage the unit. E E
Note: For the DagBook/100, /112, and /120, set the jumpersto the desired |0 [
position as shown in figure. For the DagBook/200 and /216, the Unipolar Bipolar
Unipolar/Bipolar option is selected via software by the dag200SetM ode Factory Default
and dag200Set Scan commands. JP3 Unipolar/Bipolar

Operation Settings

Single-ended or Differential Analog Input Channels (JP4)*
*Hardware Setting For DagBook/100, /112, and /120 Only

JP4 JP4
E E oo

The JP4 is a double-wide jumper that must be

positioned vertically. Misplacing this jumper in a

horizontal position will damage the unit. 0o
This 3x2 pin header (JP4) is used to configure the 16 analog input lines as Fi?tgbry_%gcfi:g/t Differentia
16 single-ended channels or as 8 pairs of differential channels. In general, JP4 Single-Ended/
if the DagBook is going to be used in the stand-alone mode (no analog Differential Settings

expansion cards), either mode can be used. If analog expansion cards

(each DBK capable of 16 single-ended or differential inputs) are used, the single-ended mode must be
used. The default setting is thus single-ended. Place the jumpersin the desired position (see figure).
For the DagBook/200 and /216, the Unipolar/Bipolar option is selected via software by the
dag200SetM ode and dag200Set Scan commands.

Time Base Selection (JP5) Factory Default

JP5 JP5 JP5
This 2x3 header (JP5) allows you to apply 1 of 3 oscillator- = OO OO
derived frequencies to the 8254 timer chip. The frequencies are -

100 kHz, 1 MHz, and 10 MHz. The default setting is 1 MHz. O =] oo
Note: A special version 8254 timer chip isrequired for 10 MHz. OO OO O=]
All 10tech and 3rd party software assume the 1 MHz time base. 100 KHz 1 MHz 10 MHz

Setting Setting Setting

JP5 Time Base Settings

Watchdog Timer Enable/Disable (JP6) Fad‘j?:/ge fout JP6
This 3-pin header (JP6) allows the elective use of the watchdog timer. The |
watchdog timer is used to assure consistent operation of the pass-through
printer port during data collection and to restore pass-through printing if the
computer isreset. Enable the watchdog timer if you:
Use a printer on the pass-through printer port O
Expect the computer to be suddenly reset during DagBook operation W"%tif,?gfg W%E?,?Sr"g
Want the DagBook to reset itself rather than having to manually toggle Disabled Enabled
the DagBook’ s power switch. JP6 Watchdog Timer
Place the shunt jumper in the desired position as shown in the figure. The Settings

default setting is Disabled. Note: The watchdog timer can mistake a computer pause for areset and
then impede background measurements. For this reason, the watchdog timer should normally be
disabled unless automatic restoration of pass-through printing is required.

DagBook/DagBoard/Daq PC-Card User's Manual 2-7



DagBook Hardware and Installation Chapter 2

Hardware Connection

The DagBook connects to the computer’ s parallel
printer port (female DB25) with the supplied cable
(CA-107). Connect the male end to the computer and |
the female end to the DagBook connector labeled
FROM PC PARALLEL PORT. Any printer port

) —

(LPT1, LPT2, or LPT3) may be used but should be
noted for software setup. When using a printer, attach
the original printer cable (male DB25) into the
DagBook connector labeled TO PARALLEL
PRINTER. Note: printing cannot occur during data
acquisition.

Danook to Computer (Prmter) Connection

The DagBook may be powered with a supplied AC AC
adapter that plugs into any standard AC wall outlet or Power
from any isolated 10-20 VDC source of 1-2 Amps (see Source ngser V.
figure). Before plugging unit in, make sure the power Adapter
switchisin the“0” (OFF) position.

If using an AC power adapter, plug it into an AC

10 to 20 VDC

Power Input/'
Connector

outlet and attach the low voltage end to the jack on DaqBook
the DagBook. Power o

If using another 10-20 VDC source, make sure Switch pells :

leads are connected to the proper DIN terminals. DagBook Power Connections

To verify connections, turn ON the power switch by rotating the rocker-arm switch to the“1” position,
and the POWER LED should light up. If using a printer, check operation by issuing a<PRINT
SCREEN> or equivalent command. Note: software installation is necessary before the DagBook can
perform any functions.

Parallel Port Capabilities

The DagBook/112, /120, /200, and /216 (but not the /100) models can take advantage of enhanced
parallel port (EPP) communication. Standard LPT ports on an IBM-compatible PC have 4-bit and 8-
bit modes to read data from the printer port. The 8-bit mode is faster than the 4-bit, but not all printer
ports support this mode. EPP ports are parallel ports with additional hardware that allows the
DagBook to communicate with the PC faster (3 to 10 times) than standard parallel ports.

EPPs require special hardware, and only certain computers are EPP-capable. Most laptop computers
that use the Intel 386SL or 486SL chip set (which includes the 82360 I/O controller) are EPP-capable.
For computers with plug-in card slots, EPP adapter cards are available. Y ou may wish to consult your
computer documentation for details about your machine and possible adapter cards. For more
information about supported EPP hardware and machine-specific issues, refer to the README file
supplied with the software. Note: the EPPs may be configured for any available I/O address but must
be configured for either interrupt 5 or 7. The DagBook driver does not support the use of interrupts 10,
11, 12, or 15.

In addition to supporting the special hardware required for EPP capability, some computers and
parallel port cards come equipped with special BIOS or device drivers which support the EPP BIOS
Draft Revision 3 (and possible Draft Revision 5) standard. This standard specifies a software level
interface between applications and the EPP hardware itself. The DagBook/DagBoard software driver
supports computers and parallel ports equipped with EPP BIOS Draft Revision 3.
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Connector Pinouts

To gain access to DagBook port connectors, signals can be connected via a CA-37-x cable through a
D-shell 37-pin female connector or a DBK 11 screw-terminal card with component sockets. The
following tables detail P1, P2, and P3 pinouts and how each line is used.

P1 - Analog I/O
(compatible with
Metrabyte DAS-16)

3 SSESSSss
N POV SS Il
o SFTTILTELS
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$ob O 4ISIIISISY
R TSNS SSSSSSSo
S OIS LI LTO00000005
QQOOC?(?Q/QQ Q\,\/\/\/\/\/\/\/(g/
ARONSIESE TN LLILNRL S
FESELTLLESASFTTTTTTI

Q v
ASIYSU OIS OOSSSSSSSS
§§§W§/&°@°\$o\v VVFSFSFFFFSFS
§ ¢ f
& A
Q 2
(”8_

Pin Signal Name Description for P1 Pin Use
1 +5 PWR +5 V supply (Refer to Power Management section in chapter 5)
2 CTR 0 OUT/-15 VDC Counter 0 output (8254 chip)/ -15 V supply (Refer to Power Management in chapter 5)
3 OP 3/CHS 3 Digital out bit 3/channel select line for expansion cards
4 OP 1/CHS 1 Digital out bit 1/channel select line for expansion cards
5 IP 3/GS 1 Digital in bit 3/gain select line for expansion cards
6 IP1/GS 0 Digital in bit 1/gain select line for expansion cards
7 POWER GND Digital ground
8 VREF (-5V) -5V supply @ 10 mA max
9 D/A 0 OUT Digital to analog converter output ch 0

10 D/A 0 REF IN

Digital to analog converter reference in ch 0 (must invert)

11 CH7LOIN/CH15HIIN

Ch 7 LO IN (differential mode)/ch 15 HI IN (single-ended mode)

12 CH6 LO IN/CH 14 HI IN

Ch 6 LO IN (differential mode)/ch 14 HI IN (single-ended mode)

13 CHS5LOIN/CH 13 HIIN

Ch 5 LO IN (differential mode)/ch 13 HI IN (single-ended mode)

14 CH4 LOIN/CH 12 HI IN

Ch 4 LO IN (differential mode)/ch 12 HI IN (single-ended mode)

15 CH3LOIN/CH 11 HIIN

Ch 3 LO IN (differential mode)/ch 11 HI IN (single-ended mode)

16 CH2LOIN/CH10HI IN

Ch 2 LO IN (differential mode)/ch 10 HI IN (single-ended mode)

17 CH1LOIN/CH 9HIIN

Ch 1 LO IN (differential mode)/ch 9 HI IN(single-ended mode)

18 CHOLOIN/CH 8 HIIN

Ch 0 LO IN (differential mode)/ch 8 HI IN (single-ended mode)

19 L.L. GND

Low-level ground (analog ground - use with analog inputs and outputs)

20 CTR 2 OUT

Counter 2 output (8254 chip)

21 CTR 0 CLOCK IN/+15 VDC

Counter 0 clock in (8254 chip)/+15 V supply (Refer to Power Management in chapter 5)

22 OP 2/CHS 2

Digital output bit 2/ channel select line for expansion cards

23 OP 0/CHS 0

Digital output bit O/channel select line for expansion cards

24 IP 2/CTR 0 GATE

Digital input bit 2/counter 0 gate

25 IP O/TRIG O

Digital input bit O/trigger O

26 D/A 1 REF IN/SSH

Digital-to-analog converter reference in ch 1 (must invert)/ SSH

27 D/A 1 OUT

Digital-to-analog converter output ch 1

28 L.L. GND

Low-level ground (analog ground - use with analog inputs and outputs)

29 L.L. GND

Low-level ground (analog ground - use with analog inputs and outputs)

30 CH7HIIN

Ch 7 HI IN (single-ended mode or differential mode)

31 CHG6 HIIN

Ch 6 HI IN (single-ended mode or differential mode)

32 CHS5HIIN

Ch 5 HI IN (single-ended mode or differential mode)

33 CH4 HIIN

Ch 4 HI IN (single-ended mode or differential mode)

34 CH3HIIN

Ch 3 HI IN (single-ended mode or differential mode)

35 CH2HIIN

Ch 2 HI IN (single-ended mode or differential mode)

36 CH1HIIN

Ch 1 HI IN (single-ended mode or differential mode)

37 CHOHIIN

Ch 0 HI IN (single-ended mode or differential mode)

Note: Software configuration commands determine P1 digital I/O pin functions. Actual shunt-jumper placement is required to provide
+15 VDC to expansion cards or disconnect internal DAC references to allow externally selected DAC references. Digital /O cannot

be used with DBKs. “/" indicates the pin can be used for either function but not both at the same time.

DagBook/DagBoard/Daq PC-Card User's Manual
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Pin Signal Name Description for P2 Pin Use

1 IR INPUT Interrupt line input (no functions to access this)

2 IR ENABLE Interrupt line enable (no functions to access this)

3 PORT B 7 Digital input/output - port B bit 7

4 PORT B 6 Digital input/output - port B bit 6

5 PORT B 5 Digital input/output - port B bit 5

6 PORT B 4 Digital input/output - port B bit 4

7 PORT B 3 Digital input/output - port B bit 3

8 PORT B 2 Digital input/output - port B bit 2

9 PORT B 1 Digital input/output - port B bit 1

10 PORT B 0 Digital input/output - port B bit 0

11 GND Digital ground

12 N/C Pin not connected/not used

13 GND Digital ground

14 N/C Pin not_connected/not used

15 GND Digital ground

16 N/C Pin not connected/not used

17 GND Digital ground

18 +5V +5 V supply (Refer to Power Management section in chapter 5)

19 GND Digital ground

20 +5V +5 V supply (Refer to Power Management section in chapter 5)

21 GND Digital ground

22 PORT C7 Digital input/output - port C bit 7

23 PORT C 6 Digital input/output - port C bit 6

24 PORT C5 Digital input/output - port C bit 5

25 PORT C 4 Digital input/output - port C bit 4

26 PORT C 3 Digital input/output - port C bit 3

27 PORT C 2 Digital input/output - port C bit 2

28 PORTC1 Digital input/output - port C bit 1

29 PORT C O Digital input/output - port C bit 0

30 PORT A7 Digital input/output - port A bit 7

31 PORT A 6 Digital input/output - port A bit 6

32 PORT A5 Digital input/output - port A bit 5

33 PORT A 4 Digital input/output - port A bit 4

34 PORT A3 Digital input/output - port A bit 3

35 PORT A 2 Digital input/output - port A bit 2

36 PORT A1 Digital input/output - port A bit 1

37 PORT A0 Digital input/output - port A bit 0

NOTE: No local lines are available if digital expansion cards are in use.
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Pin Signal Name Description for P3 Pin Use
1 IR INPUT Interrupt line input (used with counters)
2 IR ENABLE Interrupt line enable (used with counters)
3 SDI 7 High-speed digital input bit 7 (low byte)
4 SDI 6 High-speed digital input bit 6 (low byte)
5 SDI 5 High-speed digital input bit 5 (low byte)
6 SDI 4 High-speed digital input bit 4 (low byte)
7 SDI 3 High-speed digital input bit 3 (low byte)
8 SDI 2 High-speed digital input bit 2 (low byte)
9 SDI'1 High-speed digital input bit 1 (low byte)
10 SDI 0 High-speed digital input bit O (low byte)
11 GND Digital ground
12 CTR 5 GATE Counter 5 gate (9513 chip)
13 CTR5IN Counter 5 input (9513 chip)
14 CTR 4 GATE Counter 4 gate (9513 chip)
15 CTR 4 IN Counter 4 input (9513 chip)
16 CTR 3 GATE Counter 3 gate (9513 chip)
17 CTR 3 IN Counter 3 input (9513 chip)
18 CTR 2 GATE Counter 2 gate (9513 chip)
19 CTR 2 IN Counter 2 input (9513 chip)
20 +5V +5 V supply (Refer to Power Management section in chapter 5)
21 D IN STROBE NC
22 SDI 15 High-speed digital input bit 15 (high byte)
23 SDI 14 High-speed digital input bit 14 (high byte)
24 SDI 13 High-speed digital input bit 13 (high byte)
25 SDI 12 High-speed digital input bit 12 (high byte)
26 SDI 11 High-speed digital input bit 11 (high byte)
27 SDI 10 High-speed digital input bit 10 (high byte)
28 SDI 9 High-speed digital input bit 9 (high byte)
29 SDI 8 High-speed digital input bit 8 (high byte)
30 OSC. OUT Oscillator output - fout (9513 chip)
31 CTR 5 OUT Counter 5 output (9513 chip)
32 CTR 4 OUT Counter 4 output (9513 chip)
33 CTR 3 OUT Counter 3 output (9513 chip)
34 CTR 2 OUT Counter 2 output (9513 chip)
35 CTR 1 OUT Counter 1 output (9513 chip)
36 CTR 1IN Counter 1 input (9513 chip)
37 CTR 1 GATE Counter 1 gate (9513 chip)
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Software Installation

The software installation consists of two steps: making a backup copy of the system software and
installing the user-selected files. The software can be installed under Windows 3.1 or Windows 95/NT.
Note: any previous installation of the Dag* drivers should be removed before installing a new version.

Making a Backup Copy
Make a backup copy of the release disks as follows:

Boot up the system according to the manufacturer’ s instructions.

Enter the DOS operating system (if in another operating system, follow diskcopy procedures).
Type the command CD\ to go back to your system’s root directory.

Place driver disk #1 into drive A (or whatever floppy disk drive you are installing from).
Type DISKCOPY A: A: and follow the instructions given by the DISKCOPY command.
This process may require swapping the release and backup disks several times.

When the disk copy is complete, repeat the process for al disksin the installation set.

Nouo,rwbhpk

Installation Under Windows 3.1

The Dag* Windows install program copies the user-selected files and creates a Windows program
group and icons.

1. Tobegininstallation, put disk #1 into your floppy disk drive. From the program manager
choose File/Run to run the SETUP.EXE file.

2. The Windows Setup dialog box asks you for a destination directory.

3. Fromthe next dialog box, select the Typical, Compact, or Custom/Full installation (see figure).
After the options have been selected, the bottom of the screen will display the amount of hard
disk space required for the install ation and the amount of disk space remaining after installation.
Make sure there is room available for installation before continuing.

4. After ingtalling the files from disk #1, the program will prompt you to place the rest of the disks
from the installation set into the floppy drive.

5. A final message will display when the installation is compl ete.

Note: To verify proper performance, DagTest (described in the next section) should be run after
installation under Windows 3.1 (installation under Windows 95/NT has its own hardware test).
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Select a zetup bype.

mi" [@‘mm

Typical
Recommended for most computers.

Compact
D agtfiew will be installed without any additional options,

Custom/Full
For advanced users and spstem administrators only.
“'ou can customize all available Setup options.

¢ Back I Meunt > I | Cancel I

-
DaqBook DagBoard - Custom Installation ]

{ CADAQBOORS

Destination Directony

It the Components list, select the items you wish ta install
and clear the items you don't want to install.

X Dadgvizw 5020 K
[X Wisual Basic for Windows 224K
% C for wWindaws 208K
[X DagCal BIEF K
X WEX Tools 237K
% D05 Support Files 975 K

Space Required:

Space fvailable:

12033K :
274384 K

< Back l st > I | Carcel I

DagBook DagBoard - Custom Installation %]

Dt
o—

It the Compatients list, select the items pou wish to install
and clear the items you don't want to install

] BOZ0 K
Available Disk Space [X] s
- Span 208K
Available: 27A3B4K ELTAS
Fequired: 12033 K 237K
975 K

| 0K I | Cancel I

Space Reguired:

Space dwvailable:

12033K :
274384 K

< Back I Mest > I | Cancel I

User-Selected Software Options
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DaqTest

The DagBook test program (DaqTest.exe) should be run after installation and whenever a
communication problem is suspected. DagTest verifies the PC's printer port capabilities (standard and
enhanced) and estimates the port’s maximum performance. DagTest also checks for interrupt

operation. DAQBook Test Program 2.0
To run the DagTest, change to the Do you wish to test high-speed (enhanced parallel port) operation (Y/N)? N
DagBook directory and type DAQBook Test Summary
daqTest at the DOS prompt. (You
can also run DaqTest from its LPT1 LPT2 LPT3
Windowsicon.) The opening Eo A$dress 0378 0278 03bc
. . . PP Type
screen is shown in the figure. DagBook Detected Yes No No
Reliable Operation 8-bit - ---
For proper Enhanced Parallel Port E.‘:“.?‘.“ Spesed ) 67 kB/sec
i nput Spee --- - -
(EPP) operatlon_, both DagTest and 8-bit Input Speed 131 kB/sec - ---
the DagBook driver must be 4-bit Input Speed 86 kBisec -
informed of the specific EPP DagqTest Opening Window

implementation available on your
computer. If you select Y to test for EPP operation, DagTest provides a selection of known EPP
computers and interfaces and allows you to choose which one to test.

When DagTest is complete, atest summary will display. It verifies the following:

DaqgTest Summary Items and Descriptions

IOAddress The 1/0 base address of the LPT port. All available ports are automatically detected
by daqTest.

EPP Type If “Yes” was selected to test EPP, this field will display the type of EPP
implementation used.

DagBook Detected “Yes,” if a DagBook was detected on the port under test. If “No,” the following tests
are not run.

Reliable Operation Returns the types of DagBooks supported (4-bit, 8-bit, etc.)

Output Speed An estimated rate at which data can be sent out to the DagBook.

EPP Input Speed An estimated rate at which data can be read from the A/D of the DaqBook in EPP
mode. Note that this will vary depending on the printer port and computer.

8-bit Input Speed An estimated rate at which data can be read from the A/D of the DagBook in 8-bit
mode.

4-bit Input Speed An estimated rate at which data can be read from the A/D of the DaqBook in 4-bit
mode.

Interrupts Working “Yes” if this printer port is capable of responding to DagBook interrupts.

Interrupts Used The interrupt request (IRQ) used for this printer port test.

If DaqTest determines the printer port does not support interrupts, make sure the printer port is
configured to use the IRQ you chose. The IRQ used should appear in the list of available IRQs shown
at the end of DagTest, or an interrupt conflict (more than one adapter using the same IRQ) may exist in
your computer. If so, either change the IRQ of one of the conflicting adapters, or use a different printer
port. The DagBook can be used even if the printer port does not support interrupts (only interrupt-
driven background operation will not work). If DagTest is unable to identify areliable method of
communication, contact the factory. Note: Refer to chapters Programmer s Guide and Dag*
Command Reference for information how to use the daqSetProtocol command for EPP operation.

Installation Under Windows 95 and Windows NT

This section describes the installation of DagBook software under the Windows 95 and Windows NT
operating systems. Installation for both Windows 95 and Windows NT are operationally equivalent.
In fact, they use the same installation disk set. Theinstallation program automatically detects which
operating system is running and then proceeds accordingly.

Note: The following figures show screens for aWindows NT installation; however, identical
procedures apply for a Windows 95 installation.

Two preliminary steps are to:

2-14
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Locate the disk set labeled DagBook/DaqBoard Software for Windows95/NT and make a backup
copy of the disk set before proceeding.

(If the DagBook isto be used immediately) Attach the DagBook to the desired LPT port and
power-on the system before starting the software installation.

Now insert the diskette labeled Disk 1 into the floppy drive. Locate the drive and double-click on the
file Set up. Exe. Theinstallation process begins and displays the screen in the next figure. This
screen displays copyright and other information regarding the product. Click Next> to continue with
theinstallation. Click Cancel to exit without installing the software.

74 5etup 9 [=]

Installing DaqBook/DaqBoard Software for Windows NT

Welcome

‘Wwelcome to the DagBook/DagBoard for Windows
MT Setup program.

It is ztrongly recommended that you exit all Windows programs
befare running this Setup program.

Click Cancel ko quit Setup and then close any programs you
have running. Click Mest ta continue with the Setup program.

witRMIMG: This program is pratected by copyright law and
international treaties.

Unautharized reproduction or distribution of thiz program, ar any
portion of it, may result in severe civil and criminal penalties, and
will be prozecuted to the masimum extent possible under law.

Cancel |

The next screen allows you to specify the program group in which to install the software. A list of
current program groups can be used or you can specify anew one. Click Next> to continue with the
installation. Click Cancel to exit without installing the software.

Select Program Folder Ed

Setup will add program icons ta the Pragram Falder listed Below.
You may tepe a new folder name, or select ane from the existing
Falders list. Click Mest to continue,

Prograrn Falders:

GageCal Configuration
|0tech IEEE 488
Microzaft Visual C++ 4.0
Startup

< Back I Hest » I Cancel
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The next screen displays component installation options. All selected items (indicated by the check-

mark) areinstalled. By default, all options are selected. To de-select an item, click the corresponding
check box for that item. To select ade-selected item, click the corresponding check box for the item.
The bottom of screen displays the amount of hard disk space required for installation and the amount of

disk space remaining after installation. Make sure adequate memory is available before continuing.

Click Next> to continue with the installation. Click Cancel to exit without installing the software.

DaqBook/DagBoard Software for Windows NT Installation B=E

want to install.

Components

i [ T [Heqy

¥ Dagview 7.0 1
v Postiew 1.5

¥ DaqCal 7.0

¥ [ Language Support

¥ Yizual Basic Support

¥ Delphi Language Support

In the Components list, place a check nest to the tems and
options you wizh to install and clear the check for items you don't

— Destination Directary

C:\Program FileshD ag= Browse... |

Space Required: 19111 K o
Space Available: 528192 K ﬂl

< Back I Mext » I Cancel |

The next screen shows the progress of the installation of the software components.

Astheinstallation progresses, you may be asked to periodically insert the next disk into the floppy

Copying C Language Support files. ..
dyn3Zstd b

| 7%

drive. When prompted, locate the disk and replace the current disk with the next disk. When the
software component installation is complete, the following screen will appear. You are given 3

options:
- Exit and perform device
configuration (If the
DagBook isto be used
immediately, you
should select this
configuration option
and proceed to the next
section).
Exit and review the
readme file for up-to-
date information on the
current release version.
Exit completely and
return to your operating
system.

Select from following options

Installation complete.

¢ Exit running Configuration utility

" Exit wiewing Readme file
" Exit

Parel

You can wn configuration wtility now or later from the Contral

¢ Back

Mest = Cancel
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DaqBook Configuration Under Windows 95/NT

This section describes the configuration of DagBook devices under the Windows 95 and Windows NT
operating systems. A configuration utility is supplied viaa control panel applet. The Daq
Configuration applet allows you to add a device, remove a device, or change existing configuration
settings. Dag Configuration also has a built-in test utility to test the device. Thetest utility provides
feedback on the vaidity of the current configuration settings as well as providing relevant performance
summaries.

Dag Configuration can be found in the Windows
95/NT control panel and can be executed any 2l Daq Configuration
timethat it is desirable to add, remove or change ~Device Inveniay
device configuration settings. Daqg -
Configuration may also be entered during driver
installation. The following description applies
to either method.

DaqBaoardd

o g DanBookl

If entering Dag Configuration with a DagBook
and a DagBoard configured, the screen at right
will appear. This opening screen will display all
currently configured devices in the Device
Inventory field. Displayed devicesareindicated
by their name and an identifying icon which
indicates the device type. If no devicesare
currently configured, no devices will appear in
thisfield.

The 4 buttons across the bottom of the Daq Properties I Add Device | Bemove | Close |
Configuration screen are used as follows:
- Properties. Current configuration
settings for a device can be changed or modified by bringing up the corresponding properties
screen. To do so, double-click the deviceicon or single-click the device and then double-click
the Properties button.
Remove. The Remove button is used to remove a device from the configuration. A device may
be removed if it isno longer installed or if the device's configuration no longer applies. Note: if
adeviceisremoved, applications may no longer access the device. However, the device can be
re-configured at any time using the Add Device function described below.
Close. The Close button may be used at any time to exit the Dag Configuration applet.
Add. The Add Device button is used to add a device configuration whenever anew deviceis
added to the system. Failure to perform this step will prevent applications from properly
accessing the device. Double-clicking the Add Device button will display the following window
(Note: screen shows DagBook/100 currently selected):

Select Device Type |

—Device Type
|DagBack/10 =l

iDagHn (0
DagB ook 112
DagB ook 120
DlagB ook./200
DagBook/216
D agB oard 1004,

DagBoardd 1124,

D agB oard 2008, i

(]4 LCancel
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Use the scroll bar to find the DagBook device type to be configured. Once found, click the device type
(the type should then appear in the main edit box). Now double-click the OK button. The following
W| ndOW Should appear #3 Daq” Configuration

This screen displays the properties for the DagBook | Paaack Pageties | Test Hardware |
device with the default configuration settings.
Fieldsinclude:
The Device Name field is displayed with the Devics Name
default device name. However, thisfield can i | |
be changed to any descriptive name as :
desired. Thisdevice nameisthe nameto be Devics Fosoiios

used with the daqOpen function (see el ot s
enhanced API chapter) to open the device.

— Device Setting:

This name will also be displayed in the IRQ Seting =
device lists for opening the device in the Frotocal [standard atit 7]
DagView, DagCal, and GageCal DMA Setting N,

applications.
The Device Type field should indicate the
device type which was initially selected.
However, it can be changed here if necessary.
The Protocol field is used to set the parallel
port protocol for communicating with the o |
DagBook. Depending on the DagBook type —
and computer limitations, not al protocols
may be available.
Note: IRQ Setting and DMA Setting for the DagBook are currently not configurable. These fields
are reserved for future use,

Cancel Lppll

When all fields have been changed to the desired settings, you can click:
the Apply button to store the configuration.
the OK button to store the configuration and exit the current property screen.
the Cancel button to exit the current device configuration property screen without storing any
changes.
the Test Hardware tab to test the current stored configuration for the device. This selection will
bring up the Test property screen (Note: the screen shown displays results from a previously run
test. Initially screen will show no test results.):

%4 Dag™ Configuration

DagBook Propertiss  Test Hardware |

Prior to testing pleaze make zure pour device iz connected ta the PC.

If pour computer does nat respond for 30 seconds please reboot and
change the settings in the configuration wtility.

— Test Result

Resource Tests
Basze Address Test - Paszed
Interupt Level Test --» Passed

Perfarmance Tests
Adc Fifo Input Speed -» 121890 samples/sec
Digital 140 Input Speed -» 48620 bytes/sec
Digital |0 Output Speed  -> 60150 bytes/sec

k. Cancel Apl
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Before testing the DagBook, make sure the device has been properly installed and powered-on. Make
sure the parallel port cableis firmly in place on both the DagBook and the proper LPT port in the
computer.

Note: Testing the DagBook device may, in some cases, cause the system to hang. If test results are not
displayed in 30 seconds or the system does not seem to be responding, reboot the system. Upon power-
up, re-enter the Dag Configuration and change the DagBook configuration settings to those that work
properly.

To test the current stored configuration for the DagBook device, click the Test button. Test results
should be displayed within afew seconds. The test results have 2 components: Resource Tests and
Performance Tests.

Resource Tests

The resource tests are intended to test system capability for the current device configuration. These

tests are pass/fail. Resource test failure may indicate alack of availability of the resource or a possible

resource conflict.
Base Address Test - Thistest will test the base address for the selected parallel port. Failure of
this test may indicate that the parallel port is not properly configured within the system. See
relevant operating system and computer manufacturer’s documentation to correct the problem.
Interrupt Level Test - This test will test the ability of the parallel port to generate interrupts.
Failure of thistest may indicate that the parallel port may be currently unable to generate the
necessary hardware interrupt. Note: other parallel port devices may work OK in this mode.
Some parallel port devices (such as printers) do not require interrupts to work properly. See
relevant operating system and computer manufacturer’s documentation to correct the problem.

Performance Tests

The performance tests are intended to test various DagBook functions with the current device
configuration. These tests give quantitative results for each supported functional group. The results
represent maximum rates at which the various operations can be performed. These rates depend on the
selected paralel port protocol and will vary according to port hardware capabilities.
ADC FIFO Input Speed - This test will test the maximum rate at which data can be transferred
from the DagBook’ sinternal ADC FIFO to computer memory through the parallel port. Results
are given in samples/second (sampleis 2 bytesin length representing a single A/D count).
Digital I/0 Input Speed - This test will test the maximum rate at which DIO input data can be
transferred from the DagBook’ s Digital 1/0 ports to computer memory through the parallel port.
Results are given in bytes/second.
Digital I/0 Output Speed - Thistest will test the maximum rate at which DIO output data can be
transferred from the computer’ s memory to the DagBook’ s Digital 1/O ports through the parallel
port. Results are given in bytes/second.

Calibration

Dag*s are factory-calibrated. Adjustments are interrelated. If adjustments prove to be needed, make
them in the preferred order:

PGA Input and Output Offset

Sample/Hold Offset

A/D Offset and Gain

VDC Voltage Reference

(DagBook and DagBoard only) DACO Full-Scale

(DagBook and DagBoard only) DAC1 Full-Scale

oUhcwNPE

A Windows program, DaqCal.exe, is used to calibrate the Dag and its analog expansion cards with a
4> digit DMM, adjustable voltage calibrator, and ambient temperature meter. To use this program,
install and launch the program DaqCal .exe; and then, follow the on-screen instructions that include
graphics. Depending on the type of calibration selected, you may be asked to connect the DMM to
specific pins or short out specific pins of the JP7 jumper.
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DaqgBoard Hardware and Installation

Overview

This chapter describes the DagBoard physically and functionally including installation. It isbest to
read all the related documentation for your system before beginning the installation (for the particular
DBKsin your system, read the corresponding sections of chapter 5, DBK Option Cards and Modules.

DaqBoard Description

DagBoards are | SA-bus plug-in cards that provide analog-to-digital conversion with awide selection of
signal-conditioning, signal expansion, and software support. DagBoards feature an on-board 512-
location sequencer that allows you to select any channel and gain combination and configure each
channel for unipolar or bipolar operation.

Input power for the DagBoard comes from the host computer’s bus. Output power from the P1
connector includes +5 VDC (pin 1) and £15 VDC (pins 21 and 2). The section External Analog
Expansion Power (JP1) explains how to set JP1 based on power use in the system. Also, refer to the
section Power Management in chapter 5, DBK Option Cards and Modules.

All the DagBoards provide 16 analog inputs (expandable up to 256), 2 anal og outputs, and 4 digital
inputs and outputs. Models/100A and/200A have additional digital I/0 and counter/timer capabilities.
The various DagBoard models have either 12-bit or 16-bit resolution.

12-bit models include model #s/100A and /112A.

16-bit models include model #s/200A and /216A.

Analog input capabilities are very flexible. The A/D maximum sample rateis 100 kHz (divide by
number of channels for scan rate) with a 16-channel multiplexer and a programmable-gain input
amplifier. Users can expand channel capacity to 256 analog inputs via expansion modules for
multiplexing RTDs, thermocouples, strain gages, anti-aliasing filters, and simultaneous sample and
hold amplifiers. Expansion cards and modules attach to the P1 1/O connector (refer to Connector
Pinouts later in this chapter). The P1 DB-37 interface is compatible with multiplexers and signal
conditioners from several manufacturers.

The DagBoard performs 100 kHz scan sequences and provide programmable delays from 10 psto 10
hours. The unit’s 100 kHz conversion rate fixes the time skew between channels at 10 ps. The 512-
location scan sequencer allows selection of the input amplifier gain for each channel. The
DagBoard/100A and /200A can scan 16 digital inputs in the same sequence used for analog inputs
(such inputs are thus time-correlated). Optional simultaneous-sample-and-hold cards enable
DagBoards to sample up to 256 channels at the same instant. Scanning and timing specifications are
met even with afull complement of expansion modules. All types of transducers are scanned within
the same scan group without PC intervention.

DagBoards offer awide selection of triggering capabilities. The DagBoard can be triggered by
software, aTTL signal, or an analog input level (including slope). The trigger is hardware based which
minimizes trigger latency to lessthan 10 ps.

Three data transfer modes are supported:

DMA

Interrupt-driven

Fast 1/0 to data memory via block move instruction REP INSW.
Real-time data can be collected at 100 K readings/s.
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The figure shows block diagrams of the DagBoards.
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DagBoard Block Diagrams
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DaqBoard Installation

The hardware installation varies with the model used and the application. Y ou can skip over unrelated
sections, but remember to read chapter 5 if you plan to use DBKsin your system.

connecting cables and setting configuration jumpers and switches. Electrical shock
or damage to equipment can result even under low-voltage conditions. In dry,
static-prone environments, take ESD precautions (packaging, proper handling,
grounded wrist strap, etc).

it Turn off power to the host computer and all externally connected equipment while

Performing installation tasks in the proper order can help prevent equipment damage. A generic order
for tasksis:

Initial Inspection

Turn off all power to systems being handled.

Configure on-board jumpers and switches.

Connect cables.

Apply power.

Install and configure software.

Apply signal(s).

Verify performance.

ONoOUOAWNE

Initial Inspection

Carefully unpack al items from the shipping carton, and check for shipping damage. Immediately
report any damage to the shipping agent. Retain al shipping materialsin case you must return the unit
to the factory. All returns must be have an RMA # (Return Material Authorization Number). For an
RMA #, call the factory or your sales agent.

DagBoards are shipped with the following items:
DagBoard Data Acquisition System (board)
DagBook/DagBoard/Dag PC-Card User s Manual, warranty card, license agreement
DagBook/DagBoard series software #232-0601
15A fuse

DaqBoard Configuration

The configuration of all 4 DagBoard modelsis similar except for jumper locations. (Refer to the
diagram which matches your model.) Theinternal configuration of each DagBoard model consists of
setting the following switches and jumpers for the desired mode of operation:

SW1 - Base Address

JP1 - External Analog Expansion Power

JP2 - DAC Voltage Reference Header

JP7 - Cdlibration (refer to Calibration section at the end of this chapter)

JP8 - Interrupt & DMA

JP7 JP7
JP2 JpP2
(]

C—1JP8

SWi1 SWH1
0 0

Base Add JP1] TIPS B Add JP1

- Ll

DaqgBoard/100A/112A Motherboard DaqBoard/200A/216A Motherboard

Location of DagBoard Jumpers
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Base Address (SW1)

The computer must know the DagBoard’ s base address. Check the base address setting (3-digit hex) on
the Base Address switch (see figure). The factory default is 300 Hex (within the standard range for a
prototype card; seetable). If the default value does not work, you must select an address within 1FF to
3FF (256 to 1023 Decimal). In addition, the address must be on a 4-byte boundary, and it must not
conflict with addresses already in use.

INDUSTRY STANDARD |/O ADDRESSES A2 "}3 hA RS AB AT AS AD
Note; all systems are different. This is only a guide. 345678
Hex Range Device 300 % % % % %% ﬁﬁ 0
000-1FF Internal system Factory 1
200-207 Game 1/0 Default OREN
20C-20D Reserved A2 A3 M A5 AB AT A8 A9
21F Reserved 12345678
278-27F Parallel printer port 2 304 % @@ @ @ @ % % 0
2B0-2DF Alternate enhanced graphics adapter 1
2E1 GPIB (Adapter 0) OPEN
2E2 & 2E3 Data acquisition (Adapter 0)
2F8-2FF Serial port 2 A? A3 P4 A5 AS AT A8 A3
300-31F Prototype card 234567
360-363 PC network (low address) 308 % ﬁ % % % % ﬁ ﬁ 0
364-367 Reserved 1
368-36B PC network (high address) OREN
36C-36F Reserved n A3 M A5 AB A7 AB AQ
378-37F Parallel printer port 1 ‘ 234587
380-38F SDLC, bisynchronous 2 30C ﬁ ﬁ % % %% ﬁﬁ 0
390-393 Reserved 1
3A0-3AF Bisynchronous 1 OPEN
3B0-3BF Monochrome display and printer adapter MRS At AS AS AT AB AS
3C0-3CF Enhanced graphics adapter H ‘2 é 4 é é 7\ 8‘
3D0-3DF Color/Graphics monitor adapter 0
3F0-3F7 Diskette Controller 310 % % ﬁ % % % ﬁ ﬁ 1
3F8-3FF Serial port 1 BET
NOTE: I/0O addresses, hex 000 to OFF, are reserved for
the system board I/O. Hex 100 to 3FF are available Sample Base Addresses on SW1
on the 1/0O channel.

External Analog Expansion Power (JPI)
This 4x2 header (JP1) has 3 possible

ot It anal ’ ’ JP1 JP1 JP1

ings. If analog option cards oy 45V 15V

(DBKSs) are used, the JP1 pins are set O O b= O O

to provide 15 VDC to the cards. If C={] |-0CTOUT | [0 [ |-0CTOUT | [ [ |-OcTOuT

such cards are not used, the (=1 |-ocLKIN O O |-oclkin | O O |-ocLKIN

counter/timer CTRO is available, and 1

JP1 must be set accordingly. The O Olusy +15V O O J+sv

default setting is for use of analog Counter/Timer Use  Analog Option DBK32A or DBK33
Card Use Option Card Use

option cards.

Caution: if using a DBK32A

Auxiliary Power Supply or a DBK 33 Triple-Output Power Supply Card, the JP1 shunt jumpers must
be entirely removed. Placing the jumpers on-OCTOUT and -OCLKIN will damage the 8254 timer
chip. Refer aso to the Power Management section in chapter 5, DBK Option Cards and Modules.

JP1 External Analog Expansion Settings
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DAC Reference Selection (JP2)

This 5x2 header (JP2) allows you to select internal or external voltage references for the two separate
analog outputs. If theinternal -5 VDC reference is selected, either DAC can output from 0to +5VDC
as the register count varies from 0 to 4095 (12-hbit). If an external voltage referenceis desired (up to 10
VDC in either polarity), the shunt jumpers must be set accordingly. Thereisalso aprovision to allow
the outputting of a simultaneous Sample-Hold command signal on the DAC1-REFIN pin with the
DAC1 set up for aninternal reference. (The SSH setting cannot be used at the sametime asa DAC1
external reference due to a potentially damaging conflict on P1 pin #26.) The defaults are both DACO
and DAC1 set to Internal Reference. Note: the SSH setting is used with DBKSs: 2, 5, 7, 17, 50, and 51.
Refer to DBK chapter (5) as needed.

Factory Default
JP2 JP2 JP2 JP2 JP2 JP2
exT— ] OO o0 OO 0O OO
n— O O }DAm O O O O O] O
ssi O O OO OO OO o0 00
n—{0O O OO o0 00 o0 OO
exT—{ ] }DACO o0 OO OO OO o0

DACO External Ref DACOQ External Ref DACQO Internal Ref DACO Internal Ref ~ DACO Internal Ref DACO External Ref
DAC1 External Ref ~ DAC1 Internal Ref  DAC1 External Ref DACH1 Internal Ref ~ DAC1 _Iﬂtg@ﬁl Ref DAC1 _Iﬂtg@ﬁl Ref
wit wit

JP2 DAC Reference Settings

DMA and Interrupt Selection (JPS)

This 11x2 header (JP8) selects both the interrupt IRQ level and the Direct Memory Access (DMA)
channel for control of background data transfers. The preset default is DMA channel 5 and interrupt 10
(seefigure).

Interrupt Selection. The DagBoard may be set to interrupt the PC when certain hardware
conditions occur. The main board interrupt may be set to IRQ level 10, 11, 12, 14 or 15. The
DagBoard’s IRQ level cannot be shared with any other device. Interrupt assistance and
background transfers can be disabled by setting the JP8 interrupt jumper to OPEN.

DMA Selection. Direct Memory Access allows high-speed data transfer either from the ADC
FIFO or to the DAC FIFO. Only DMA channels 5-7 (of an ISA AT machine’ s seven channels)
are available for the DagBoard. Set both the DRQ and DACK jumpers to the desired DMA
channel (the DagBoard does not share DMA channels). Set the DMA jumpersto OPEN when
DMA channels 5, 6 and 7 are used by other devices.

Factory Default
v e Ln < -~ O v e © < - O
58888825558 56838855555
exxexxIZISEEES ELELEL Yo
o000 o0n0====3=" = 1 oo o0o00Qn0==="= = 1
21DDDDEEDDDDEJP8 21EEDDDDDDEDDJP8
»|0|o|o|o o|ojo|ojo|, 2 o|o|ofo|o|ofgjofo),
DMA Channel 5 and Interrupt 10 DMA Channel 7 and Interrupt 12
558888888 5888588 8ES
[eNeNecNeNe) [eNeNeNeNe)
%é%é%én_cn_cn_cn_cn_c1 %é%é%én_cn_cn_cn_cn_c1
21DDDDDDDDDD'DJP8 21|:||:||:||:||:||:||:||:||:||:||:|JF,8
P9 Lu] [=] L] [u] [=] {u] [u] [=] [u] [=] 5] & P9 L=] [=] [=] [=] [=]| =] [=] [=] {=] [=] {=]
Open Interrupt Open DMA

JPS8 DaqBoard DMA and Interrupt Selection
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Hardware Connection

DagBoard Connection
Toinstall aDagBoard in an IBM PC-AT or compatible, proceed as follows.

could damage your computer and the DaqBoard.

it Any attempt to insert or remove a DagBoard board with the computer powered on

=

Turn power OFF to the PC and all attached equipment.

Remove the cover of the PC.

3. Choose an empty 16-bit slot. Loosen and remove the screw at the top of the slot’ s blank adapter
plate. Then slide the plate up and out to remove.

4. Holdthe DagBoard in one hand placing your other hand on any metallic part of the PC/AT
chassis (but not on any of its components). Thiswill safely discharge any static electricity from
your body.

5.  Make sure the board switches, jumpers, and cables have been properly set (as described in the
preceding section).

6. Align the board connector with the desired accessory slot and with the corresponding rear-panel

dot. Gently press the board downward into the socket. Secure the board by inserting the rear-

panel adapter-plate screw.

Route CA-60 cables as needed and secure the rear panels.

Replace the computer’s cover.

9. Pluginall cords and cables, and apply power. You are now ready to make any necessary system

connections and install the software.

N

© N

DaqBoard 1/0 Connectors

The DagBoard accepts all analog and digital 1/0
signals viaone standard 1/0 connector (P1) and
two on-board 40-pin headers (P2 and P3 on the
DagBoard/100A/200A). The CA-60 cable can
be used as an interface between the onboard P2
and P3 and a DB37 connector on the outside of
the computer’ s enclosure. P3 P2

P1 Analog /0. Provides 16 analog input |
channels, 2 analog output channels, a 16- IL

bit counter/timer, 4 TTL inputs and

outputs, and various signals for driving

expansion cards.

P2 Digital 1/0. Provides(3) 8-bit TTL P2
programmable /O ports and external

interrupt input. CA-60

P3 Frequency 1/O. Provides (5) 16-bit

counters and 16 high-speed digital inputs P3
and external interrupt input.

DagBoard

P1

To gain access to the DagBoard port connectors, DagBoard s 1/0 Connectors

signals can be connected via CA-131-x cable through a D-shell 37-pin female connector or aDBK 11
screw-terminal option card with component sockets. The following tables detail the DagBoard pinouts
for P1, P2, and P3.

3-6
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P1 - Analog I/O
(compatible with
Metrabyte DAS-16)

SSS<s
S NN
é @@QQQSQ%QQ
~ 9 SFIFIIIISS
9 O
N S & <<<§{<§Q/
Q-OQ(SD(,;N 00?3‘1_4(/\ S\’\e\\g\\e@e‘?
5%5\%(0@‘3—\'00 0\9\9\9\90\9&9&

¥ € R
AONS U OIEL QLIS
SRR
g\ééi"@ggq\{;@? IVFFFFFFFS
LA
g €2
(/)@.
Pin Signal Name Description for P1 Pin Use
1 +5 PWR 5V Supply (Refer to Power Management section in chapter 5)
2 CTR 0 OUT/-15 VDC Counter 0 output (8254 chip)/ -15 V (Refer to Power Management section in chapter 5)
3 OP 3/CHS 3 Digital out bit 3/channel select line for expansion cards
4 OP 1/CHS 1 Digital out bit 1/ channel select line for expansion cards
5 IP3/GS 1 Digital in bit 3/gain select line for expansion cards
6 IP 1/GS 0 Digital in bit 1/gain select line for expansion cards
7 POWER GND Digital ground
8 VREF (-5V) -5 V supply @ 10 mA max
9 D/A 0 OUT Digital-to-analog converter output ch 0

10 D/A 0 REF IN

Digital-to-analog converter reference in ch 0 (must invert)

11 CH 7 LO IN/CH 15 HI IN

Ch 7 LO IN (differential mode)/ch 15 HI IN (single-ended mode)

12 CH6 LOIN/CH 14 HIIN

Ch 6 LO IN (differential mode)/ch 14 HI IN (single-ended mode)

13 CHS5LOIN/CH 13 HI IN

Ch 5 LO IN (differential mode)/ch 13 HI IN (single-ended mode)

14 CH4LOIN/CH 12 HIIN

Ch 4 LO IN (differential mode)/ch 12 HI IN (single-ended mode)

15 CH3LOIN/CH 11 HIIN

Ch 3 LO IN (differential mode)/ch 11 HI IN (single-ended mode)

16 CH2LOIN/CH 10 HI IN

Ch 2 LO IN (differential mode)/ch 10 HI IN (single-ended mode)

17 CH1LOIN/CH 9 HIIN

Ch 1 LO IN (differential mode)/ch 9 HI IN (single-ended mode)

18 CHOLOIN/CH 8 HIIN

Ch 0 LO IN (differential mode)/ch 8 HI IN (single-ended mode)

19 L.L. GND

Low-level ground (analog ground - use with analog inputs and outputs)

20 CTR 2 OUT

Counter 2 output (8254 chip)

21 CTR 0 CLOCK IN/+15 VDC

Counter 0 clock in (8254 chip)/+15 V (Refer to Power Management section in chapter 5)

22 OP 2/CHS 2

Digital output bit 2/channel select line for expansion cards

23 OP 0/CHS 0

Digital output bit 0/ channel select line for expansion cards

24 IP 2/CTR 0 GATE

Digital input bit 2/counter 0 gate

25 IP O/TRIG 0

Digital input bit O/trigger 0

26 D/A 1 REF IN/SSH

Digital-to-analog converter reference in ch 1 (must invert)/SSH

27 D/A 1 OUT

Digital-to-analog converter output ch 1

28 L.L. GND

Low-level ground (analog ground - use with analog inputs and outputs)

29 L.L. GND

Low-level ground (analog ground - use with analog inputs and outputs)

30 CH7HIIN

Ch 7 HI IN (single-ended mode or differential mode)

31 CHG6 HIIN

Ch 6 HI IN (single-ended mode or differential mode)

32 CHS5HIIN

Ch 5 HI IN (single-ended mode or differential mode)

33 CH4HIIN

Ch 4 HI IN (single-ended mode or differential mode)

34 CH3HIIN

Ch 3 HI IN (single-ended mode or differential mode)

35 CH2HIIN

Ch 2 HI IN (single-ended mode or differential mode)

36 CH1HIIN

Ch 1 HI IN (single-ended mode or differential mode)

37 CHOHIIN

Ch 0 HI IN (single-ended mode or differential mode)

Note: Software configuration commands determine P1 digital I/O pin functions. Actual shunt-jumper placement is required to provide
+15 VDC to expansion cards or disconnect internal DAC references to allow externally selected DAC references. Digital /0O cannot
be used with DBKs. “/” indicates the pin can be used for either function but not both at the same time.
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P2 Digital I1/0 @ N/C 391[e e}-40 N/C
The P'ZI iglterfacte;] is & vq}/ qi‘q?q,%"@”’q,%\,f N/C 38-¢ &119
available on the PPN N o o
DagBoard/100A §$‘i§z§l£§£§q§q§§§§§§§’§p & e
el (AT, N A I X N R AR e
o o
SRAARRAREARSRARKRL NI EE
SN G G G O O 0 O O ° e
RPN oo
STIPTLELLRPET Y PF L4 ° e
éeQ(/)\obobovoﬂ;r\,o'\ogf\bhvfbf\/'\Q o o
LRSI NINANAANINVAAININVAINAS ° o
$8855888888888888 NERCEH
LU UUUAUAUAURIURIIAQUQQ
DB37 Connector via CA-60 Interface Cable ':Izu :1%52 gszdgg;';ﬁe?fme pin
Pin Signal Name Description for P2 Pin Use
1 IR INPUT Interrupt line input (no functions to access this)
2 IR ENABLE Interrupt line enable (no functions to access this)
3 PORT B 7 Digital input/output - port B bit 7
4 PORT B 6 Digital input/output - port B bit 6
5 PORT B 5 Digital input/output - port B bit 5
6 PORT B 4 Digital input/output - port B bit 4
7 PORT B 3 Digital input/output - port B bit 3
8 PORT B 2 Digital input/output - port B bit 2
9 PORTB 1 Digital input/output - port B bit 1
10 PORT B 0 Digital input/output - port B bit 0
11 GND Digital ground
12 N/C Pin not connected/not used
13 GND Digital ground
14 N/C Pin not connected/not used
15 GND Digital ground
16 N/C Pin not connected/not used
17 GND Digital ground
18 +5V +5 V supply (Refer to Power Management section in chapter 5)
19 GND Digital ground
20 +5V +5 V supply (Refer to Power Management section in chapter 5)
21 GND Digital ground
22 PORT C 7 Digital input/output - port C bit 7
23 PORT C 6 Digital input/output - port C bit 6
24 PORT C 5 Digital input/output - port C bit 5
25 PORT C4 Digital input/output - port C bit 4
26 PORT C 3 Digital input/output - port C bit 3
27 PORT C 2 Digital input/output - port C bit 2
28 PORTC 1 Digital input/output - port C bit 1
29 PORT CO Digital input/output - port C bit 0
30 PORT A7 Digital input/output - port A bit 7
31 PORT A 6 Digital input/output - port A bit 6
32 PORT A5 Digital input/output - port A bit 5
33 PORT A4 Digital input/output - port A bit 4
34 PORT A 3 Digital input/output - port A bit 3
35 PORT A2 Digital input/output - port A bit 2
36 PORT A1 Digital input/output - port A bit 1
37 PORT AO Digital input/output - port A bit 0

NOTE: No local lines are available if digital expansion cards are in use.
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P3 40-pin header uses same pin
DB37 Connector via CA-60 Interface Cable numbers as DB37 at left
Pin Signal Name Description for P3 Pin Use
1 IR INPUT Interrupt line input (used with counters)
2 IR ENABLE Interrupt line enable (used with counters)
3 SDI 7 High-speed digital input bit 7 (low byte)
4 SDI 6 High-speed digital input bit 6 (low byte)
5 SDI 5 High-speed digital input bit 5 (low byte)
6 SDI 4 High-speed digital input bit 4 (low byte)
7 SDI 3 High-speed digital input bit 3 (low byte)
8 SDI 2 High-speed digital input bit 2 (low byte)
9 SDI 1 High-speed digital input bit 1 (low byte)
10 SDI 0 High-speed digital input bit O (low byte)
11 GND Digital ground
12 CTR 5 GATE Counter 5 gate (9513 chip)
13 CTR5IN Counter 5 input (9513 chip)
14 CTR 4 GATE Counter 4 gate (9513 chip)
15 CTR 4 IN Counter 4 input (9513 chip)
16 CTR 3 GATE Counter 3 gate (9513 chip)
17 CTR 3IN Counter 3 input (9513 chip)
18 CTR 2 GATE Counter 2 gate (9513 chip)
19 CTR 2 IN Counter 2 input (9513 chip)
20 +5V +5 V supply (Refer to Power Management section in chapter 5)
21 D IN STROBE NC
22 SDI 15 High-speed digital input bit 15 (high byte)
23 SDI 14 High-speed digital input bit 14 (high byte)
24 SDI 13 High-speed digital input bit 13 (high byte)
25 SDI 12 High-speed digital input bit 12 (high byte)
26 SDI 11 High-speed digital input bit 11 (high byte)
27 SDI 10 High-speed digital input bit 10 (high byte)
28 SDI 9 High-speed digital input bit 9 (high byte)
29 SDI 8 High-speed digital input bit 8 (high byte)
30 OSC. OUT Oscillator output - fout (9513 chip)
31 CTR 5 OUT Counter 5 output (9513 chip)
32 CTR 4 OUT Counter 4 output (9513 chip)
33 CTR 3 OUT Counter 3 output (9513 chip)
34 CTR 2 OUT Counter 2 output (9513 chip)
35 CTR 1 OUT Counter 1 output (9513 chip)
36 CTR 1IN Counter 1 input (9513 chip)
37 CTR 1 GATE Counter 1 gate (9513 chip)

DagBook/DagBoard/Daq PC-Card User's Manual
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Software Installation

The software installation consists of two steps: making a backup copy of the system software and
installing the user-selected files. The software can be installed under Windows 3.1 or Windows 95/NT.
Note: any previous installation of the Dag* drivers should be removed before installing a new version.

Making a Backup Copy
Make a backup copy of the release disks as follows:

Boot up the system according to the manufacturer’ s instructions.

Enter the DOS operating system (if in another operating system, follow diskcopy procedures).
Type the command CD\ to go back to your system’s root directory.

Place driver disk #1 into drive A (or whatever floppy disk drive you are installing from).
Type DISKCOPY A: A: and follow the instructions given by the DISKCOPY command.
This process may require swapping the release and backup disks several times.

When the disk copy is complete, repeat the process for al disksin the installation set.

Noug,rwbhpk

Installation Under Windows 3.1

The Dag* Windows install program copies the user-selected files and creates a Windows program
group and icons. Proceed as follows:

1. Tobegininstallation, put disk #1 into your floppy disk drive. From the program manager,
choose File/Run to run the SETUP.EXE file.

2. The Windows Setup dialog box asks you for a destination directory.

3. From the next dialog box, select the Typical, Compact, or Custom/Full installation (see figure).
After the options have been selected, the bottom of the screen will display the amount of hard
disk space required for the install ation and the amount of disk space remaining after installation.
Make sure there is room available for installation before continuing.

4. Afteringtaling the files from disk #1, the program will prompt you to place the rest of the disks
from the installation set into the floppy drive.

5. A final message will display when the installation is compl ete.
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Select a setup tppe.

Typical
Recommended for most computers.

Compact
[ragifiew will be installed without any additional options,

Custom /Full
Far advanced users and system administratars only.
“r'ou can customize all available Setup options,

m\ @ |

| < Back I Meut s I | Cancel I

I the Components list, select the items you wish to install
and clear the items you don't want to install.

X Dagview BOZ0 K
X isual Basic for Windows 224 K
X Cfor'windows 08 K,
% DagCal 5367 K
[% B Tooks 2K
[ DOS Support Files 97R K

Browse.

D estination Directon
[ CADAQBOOKY

Space Reguired; 12033 K
Space Available; 274384 K. W
| < Back l Mest > I | Cancel I

DagBook DagBoard - Custom Installation | X|

In the Components list, select the items pou wish to install
and clear the items pou dan't want ta install.

5020 K
224
208K

5367 K
23T K
975K

I ok I | Catcel I
Browse... I
Space Required: 12033 K
Space Available: 274384 K M

| < Back I Mest » I | Cancel l

Available Disk Space

Spac

Lvailable: 2TA3B4 K
Required: 12033 K

s
—]

User-Selected Software Options
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Installation Under Windows 95 and Windows NT

This section describes the installation of DagBoard software under the Windows 95 and Windows NT
operating systems. Installation for both Windows 95 and Windows NT are operationally equivalent.
In fact, they use the same installation disk set. Theinstallation program automatically detects which
operating system is running and then proceeds accordingly.

Note: The following figures show screens for aWindows NT installation; however, identical
procedures apply for a Windows 95 installation.

Two preliminary steps are to:
Locate the disk set labeled DagBook/DaqBoard Software for Windows95/NT and make a backup
copy of the disk set before proceeding.
Complete hardware installation as previously described and power-on the system before starting
the software installation.

Now insert the diskette labeled Disk 1 into the floppy drive. Locate the drive and double-click on the
file Set up. Exe. Theinstallation process begins and displays the screen in the next figure. This
screen displays copyright and other information regarding the product. Click Next> to continue with
theinstallation. Click Cancel to exit without installing the software.

1 Setup

Installing DagqBeok/DagqBoard Software for Windows NT

Welcome

Welcome to the DagBook/DagBoard for Windows
MT Setup program.

It is strongly recommended that you exit all Windows programs
befare running this Setup program.

Click Cancel ta quit Setup and then close any programs you
hawve running. Click Mext to continue with the Setup prograr.

wiRMIMG: This program iz protected by copyright law and
intermational treaties.

Unauthorized reproduction or distribution of thiz program, or any
portion of it, may result in severe civil and criminal penalties, and
will be prozecuted to the masimum extent possible under law.

Cancel |

The next screen allows you to specify the program group in which to install the software. A list of
current program groups can be used or you can specify anew one. Click Next> to continue with the
installation. Click Cancel to exit without installing the software.
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Select Program Folder

Setup will add program icons to the Program Folder lizhed below,
ou may tepe a new folder name, or select ane fram the existing
Falders list. Click Mest to continue.

PBrogram Folders:

E xizting Folders:

Admimztrative Tools [Common]

Jags for WinMH T
GageCal Configuration
|0tech IEEE 488
Microzoft Visual C++ 4.0
Startup

< Back I Mext > I Cancel |

The next screen displays component installation options. All selected items (indicated by the check-
mark) areinstalled. By default, all options are selected. To de-select an item, click the corresponding
check box for that item. To select ade-selected item, click the corresponding check box for the item.
The bottom of screen displays the amount of hard disk space required for installation and the amount of

disk space remaining after installation. Make sure adequate memory is available before continuing.
Click Next> to continue with the installation. Click Cancel to exit without installing the software.

DaqBook/DagBoard Software for Windows NT Installation B=E

In the Components list, place a check nest to the tems and
options you wizh to install and clear the check for items you don't
want to install.

Components
¥ Dagview 7.0 11914 K
v Postiew 1.5 36T K
¥ DaqCal 7.0 5078 K
¥ [ Language Support 292 K
¥ Yizual Basic Support BOS K
¥ Delphi Language Support 78K

— Destination Directary

C:\Program FileshD ag= Browse... |
Space Required: 19111 K o
Space Available: 528192 K _lIS SRS

< Back I Mext » I Cancel |

The next screen shows the progress of the installation of the software components.

Copying C Language Support files. ..
dyn3Zstd b

| 7%
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Astheinstallation progresses, you may be asked to periodically insert the next disk into the floppy
drive. When prompted, locate the disk and replace the current disk with the next disk. When the
software component installation is complete, the following screen will appear. You are given 3
options:
. Exit and perform device Select from following options
configuration (If the
DagBoard isto be used

Installation complete.

immediately, you

should select this ¢ Exit running Configuration utility
configuration Option " Exit wiewing Readme file

and proceed to the next " Exit

section).

Exit and review the
readme file for up-to-
date information on the
current release version.
Exit completely and
return to your operating
system.

You can wn configuration wtility now or later from the Contral
Parel

¢ Back Mest = Cancel

DaqBoard Configuration Under Windows 95/NT

This section describes the configuration of DagBoard devices under the Windows 95 and Windows NT
operating systems. A configuration utility is supplied viaa control panel applet. The Daq
Configuration applet allows you to add a device, remove a device, or change existing configuration
settings. Dag Configuration also has a built-in test utility to test the device. Thetest utility provides
feedback on the validity of the current configuration settings as well as providing relevant performance
summaries.

Dag Configuration can be found in the Windows

95/NT control panel and can be executed any £J Daq Configuration
timethat it is desirable to add, remove or change ~Device Inventory
device configuration settings. Dag o
Configuration may also be entered during driver 81 DagBoardd
installation. The following description applies

to either method.

DaqBackl

If entering Dag Configuration with a DagBook
and a DagBoard configured, the screen at right
will appear. This opening screen will display all
currently configured devicesin the Device
Inventory field. Displayed devices areindicated
by their name and an identifying icon which
indicates the device type. If no devicesare
currently configured, no devices will appear in
thisfield.

The 4 buttons across the bottom of the Daq Fropertiez I Add Device | Bemove | LCloze |
Configuration screen are used as follows:
- Properties. Current configuration
settings for a device can be changed or modified by bringing up the corresponding properties
screen. To do so, double-click the deviceicon or single-click the device and then double-click
the Properties button.
Remove. The Remove button is used to remove a device from the configuration. A device may
be removed if it isno longer installed or if the device's configuration no longer applies. Note: if

3-14
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Use the scroll bar to find the DagBoard device type
to be configured. Once found, click the device type
(the type should then appear in the main edit box).
Now double-click the OK button. The following
window should appear:

This screen displays the properties for the .
DagBoard device with the default configuration Sl | ool e
settings. Fields include:

adevice isremoved, applications may no longer access the device. However, the device can be
re-configured at any time using the Add Device function described below.
Close. The Close button may be used at any time to exit the Daq Configuration applet.

Add. The Add Device button is used to add a -
= - . . Select Device Type |
device configuration whenever anew deviceis

added to the system. Failure to perform this

step will prevent applications from properly —Device Type
accessing the device. Double-clicking the | DagBook 100 j
Add Da/l ce button W| I | dl Spl ay the fOI I 0W| ng |:|E":IE:|:":|}I,-"||:||:| .............................................

| »

window (Note: screen shows DagBook/100
currently selected):

DagBook/112

DaqBook120

DragB ook, 200

DagBook/216

D'agB oard 1 00,

DragB oard 1124,

D agB oard /2004, =

ok LCancel

%3 Dag™ Configuration

The Device Name field is displayed with the [ Peveesee

default device name. However, thisfield can Device Name

be changed to any descriptive name as DeviceTope  [osapomarios 3]
desired. Thisdevice nameisthe nameto be

used with the daqOpen function (see Device Resources

enhanced API chapter) to open the device. Base Address [ 250+ -]
This name will also be displayed in the RO Setting Rz =
device lists for opening the device in the

DaqV|aN, Danal, and G@ecal Dibdd Setting IDMAS 'l
appl | Catl ons. Pratocol 154 -
The Device Type field should indicate the

device type which was initially selected.
However, it can be changed here if necessary.
The Base Address field is used to select the
Base Address at which the DagBoard is
configured. This Base Address must match ok | cancal | ol
the Base Address configured on the
DagBoard for the DagBoard to work properly. See DagBoard Installation Base Address
(Sw1) for related.

The Protocol field is used to set the bus interface protocol for communicating with the
DagBoard. Currently, thisfield can only be set to ISA.

The IRQ Setting field can be used to select the IRQ for the DagBoard. If thisfield does not
match the hardware setting for the device's IRQ, the DagBoard may operate improperly. Also,
the setting of thisfield to an IRQ which is aready in use by another device may cause the
DagBoard to operate improperly.

The DMA Setting field can be used to select the DMA channel for the DagBoard. It isnot
required to use DMA with the DagBoard. Setting thisfield to Vone will disable DMA on the
DagBoard.
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When all fields have been changed to the desired settings, you can click:
the Apply button to store the configuration.
the OK button to store the configuration and exit the current property screen.
the Cancel button to exit the current device configuration property screen without storing any
changes.
the Test Hardware tab to test the current stored configuration for the device. This selection will
bring up the Test property screen (Note: the next screen displays results from a previously run
test. Initially, your screen will show no test results.):

Before testing the DagBoard, make sure the #4 Daq* Configuration
device has been properly installed. Seethe DagBoard Propetiss  Test Hardware
DagBoard Installation section.

Prior to testing pleaze make sure your device iz connected ta the PC.

Note: Testi ng the Danoard device may, in If your computer does not respond for 30 seconds please reboot and
some cases, cause the SyStetn to hang If test change the zettings in the configuration utility.
results are not displayed in 30 seconds or the - Test Resul
system does not seem to be responding, reboot Resource Tests s
aze Address Test -» Pazgen

the system. Upon power-up, re-enter Daq Interrupt Level Test > Faled
Configuration and change the DagBoard D Channef Test = Passed
configuration settings to those that work Performance Tests

Ade Fifo Input Speed -» 1216730 zamples/sec
properly. Dac Fife Output Speed ~» 1271100 samples/sec

Digital 10 Input S peed -» 941120 bptes/zec
To test the current stored configuration for the Dighal /0 Qutput Speed > 797340 bytes/sec
DagBoard device, click the Test button. Test
results should be displayed within afew

seconds. The test results have 2 components:

Resource Tests and Performance Tests.

Resource Tests

The resource tests are intended to test system
capability for the current device configuration.
These tests are pass/fail. Resourcetest failure
may indicate alack of availability of the
resource or a possible resource conflict.
Base Address Test - Thistest will test the base address for the selected DagBoard. Failure of
this test may indicate that the DagBoard is not properly configured for the selected Base
Address. Seethe DagBoard Installation Base Address (SW1) section to verify that the Base
Address selected matches the Base Address currently configured on the DagBoard.
Interrupt Level Test - This test will test the ability of the DagBoard to generate interrupts.
Failure of thistest may indicate that the DagBoard may not be currently configured to use the
selected IRQ. Check the DagBoard Installation DMA and Interrupt Selection (JP8) section to
make sure that the IRQ level configured matches the IRQ level selected in this utility. Also
check IRQs for other devices in the system to prevent IRQ conflicts with them.
DMA Channel Test - Thistest will test the ability of the DagBoard to perform ADC transfers
using the specified DMA channel. Failure of thistest may indicate that the DMA channel may
not be properly configured on the DagBoard. Check the DagBoard Installation DMA and
Interrupt Selection (JP8) section and make sure that the DMA channel configured matches the
DMA channel selected in this utility. Also check for DMA channel conflicts with other devices.
Thistest will also fail if the DMA channel field is set to None.

0K Cancel Sppl

Performance Tests

The performance tests are intended to test various DagBoard functions with the current device
configuration. These tests give quantitative results for each supported functional group. The results
represent maximum rates at which the various operations can be performed. These rates depend on the
selected paralel port protocol and will vary according to port hardware capabilities.
ADC FIFO Input Speed - Thistest will test the maximum rate at which data can be transferred
from the DagBoard’ s internal ADC FIFO to computer memory. Resultsare givenin
samples/second (sampleis 2 bytesin length representing a single A/D count).
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Calibration

Digital I/0 Input Speed - This test will test the maximum rate at which DIO input data can be
transferred from the DagBoard’ s Digital 1/O ports to computer memory. Resultsare givenin
bytes/second.

Digital I/0 Output Speed - Thistest will test the maximum rate at which DIO output data can be
transferred from the computer’s memory to the DagBoard’ s Digital 1/O ports. Results are given
in bytes/second.

DagBoards are factory-calibrated. Adjustments are interrelated. If adjustments prove to be needed,
make them in the preferred order:

ouhcwnNE

PGA Input and Output Offset

Sample/Hold Offset

A/D Offset and Gain

VDC Voltage Reference

(DagBook and DagBoard only) DACO Full-Scale
(DagBook and DagBoard only) DAC1 Full-Scale

A Windows program, DaqCal.exe, is used to calibrate the Dag and its analog expansion cards with a
4> digit DMM, adjustable voltage calibrator, and ambient temperature meter. To use this program,
install and launch the program DagCal .exe; and then, follow the on-screen instructions that include
graphics. Depending on the type of calibration selected, you may be asked to connect the DMM to
specific pins or short out specific pins of the JP7 jumper.
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ﬁn Notes
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Dag PC-Card Hardware and Installation

Overview

This chapter describes the Daq PC-Card physically and functionally including installation. It is best to
read all the related documentation for your system before beginning the installation (for the particular
DBKsin your system, read the corresponding sections of chapter 5, DBK Option Cards and Modules).

Daq PC-Card Description

The Dag PC-Card for notebook PCs complies with PC Card Standard Specification 2.1, PCMCIA
Type Il (5mm) compatible. The Dag/112B and Dag/216B provide 12- or 16- bit, 100 kHz data
acquisition via 8 differential or 16 single-ended analog inputs. A wide variety of signal-conditioning,
expansion, and software options are available. The Dag PC-Card connects to DBK cards and modules
that support the DB37 (P1) connector.

Input power for the Daq PC-Card comes from the host computer. No output power is available. Thus,
power for DBKs must be provided by a CDK10. A CDK10 expansion chassis also hastwo card slots
to hold DBKs. For expansion, the DBK41 (10-Slot Chassis) with the DBK32A or DBK 33 can be used
with multiple DBK Cards.

The on-board 512-location scan sequencer allows you to select any channel and gain to scan different
types of transducers, from thermocouples to strain gauges, within the same scan group without a
software slow down. The sequencer scans at a 10 ps/channel rate and can be programmed to repeat a
sequence at intervals from 10 psto 10 hr. Optional simultaneous sample and hold cards can sample up
to 256 channels at the sameinstant. Scanning and timing specifications are met even with afull
complement of expansion modules (maximum of 256 input channels).

The Dag PC-Card includes DOS-based client software that is compatible with PCMCIA Card Services
Specification 2.1. This software allows easy insertion and removal into any Type Il socket with
automatic configuration on insertion for DOS and Windows 3.x.. (CardSoft™ Card and Socket
Services are available on most notebook PCs or from 1Otech. If using Windows 95, the installation
disk has a configuration file and does not require additional PCMCIA software.)

The figure shows the Dagq PC-Card block diagram.

. 8 DE/16 SE Program — Sample & 12 or 16-bit, ’ ‘
Slgnal analog input -mable gain hold p| 100kHZ
110 multiplexer ;Tp;éger X1, sz\ amplifier ggﬁ\l/cégn g:r digital
A . )
Gain select A
P1
er channel
ANALOG 1/0 4 digital outputs P
via optional for high-speed Control 512-step < 1|°0|5HZ Bipolar
C?Tg chanr]oerl_expansmn externa—— random access | clocl
-134 muxes channel/gain ~
4 general purpose sequencgr
B digital outputs 412
e Sequencer v =
22 SE/DE reset ol
22 selection (Al
o° j Programmable
o0 sequencer timebase, 512 word <(
S N 10 us to 1675 FIFO =
s y data O
. 4 general purpose buffer §
° digital inputs
S 2
External clock gate
DB37 1 TTL trigger input
(DAS-16 2 gain select outputs for 8-bit
compatible) expansion boards data &
address
PCMCIA bus
Interface

Dag PC-Card Block Diagram
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Daq PC-Card Installation

The hardware installation varies with the model used and the application. Y ou can skip over unrelated
sections, but remember to read the sections of chapter 5 that discuss any DBKsin your system.

connecting cables and setting configuration jumpers and switches on related
equipment (DBKSs). Electrical shock or damage to equipment can result even under
low-voltage conditions. In dry, static prone environments, take ESD precautions
(packaging, proper handling, grounded wrist strap, etc).

ii Turn off power to the host computer and all externally connected equipment while

Performing installation tasks in the proper order can prevent equipment damage. A generic order for
tasksis:
1. Initia Inspection
2. Turn off al power to systems being handled.
3. Configure on-board jumpers and switches for DBKs (the Dag PC-Card configuration is all done
in software).
Connect cables.
Apply power.
Install and configure software.
Apply signal(s).
Verify performance.

© N O A

Initial Inspection

Carefully unpack al items from the shipping carton, and check for shipping damage. Immediately
report any damage to the shipping agent. Retain al shipping materialsin case you must return the unit
to the factory. All returns must be have an RMA # (Return Material Authorization Number). For an
RMA #, call the factory or your sales agent.
Dag PC-Cards are shipped with the following items:

Dag Data Acquisition System (modul€)

DagBook/DagBoard/Dag PC-Card User s Manual, warranty card, license agreement

Daq Series Software #428-0601
Note: Notebook and laptop computers must also have:

Typell PCMCIA Socket

CardSoft or equivalent software (optional)

DOS, Windows 3.x or 95

Daq PC-Card Configuration

The Dagq PC-Card differs from the DagBook/DagBoard in that no hardware configuration is necessary.
No jumpers, no switches—all configuration occursin software. You will have to install the software
before performing the configuration. Note: you may need to set jumpersin your DBKs or other system
components.

1/0 Configuration

Dataistransferred to the host computer viathe PCMCIA interface. Thisinterface provides access to
the PC’s data bus, allowing real-time data collection and storage to disk at 100 K readings/s. The built-
in 512-word FIFO prevents data loss. Two data transfer modes are supported:
The programmed 1/O mode allows the computer to acquire individual data samples or large
blocks of data under application control.
Theinterrupt transfer mode allows the computer to perform other tasks until the Dag PC-Card
has acquired a programmed amount of data. This mode provides the most efficient use of
computer resources and data transfer.
Digital 1/0 is supported and includes four general-purpose digital inputs and four general-purpose
digital outputs. These TTL-level digital 1/0 lines can be accessed by the PC when the Dag PC-Card is
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not transferring data from the A/D converter. These I/O lines are not available if using P1 expansion
cards or DBKs.

Windows 95 Configuration

Windows 95 has built-in Card and Socket Services and does not require additional PCMCIA software.
The supplied software (disk 1) includes a Windows 95 configuration file with the driver. If this
configuration file is not available, the PCM CIA card can be configured as a Non-Standard Device.
Descriptions follow for both these configuration options. Note: If Windows 95 installs the Dag PC-
Card at Interrupt 9 (unsupported in DagView), the interrupt must be changed under System, Device
Manager to another free interrupt. Some computers have sound cards whose resources are not
accounted for in the system file (e.g., ThinkPad 755). To change the interrupt or address of the Dag
PC-Card, go into the Properties screen, select Resources, deselect “Use automatic settings’ check box,
highlight the interrupt or address setting to be changed, and then select “ Change settings’.

Windows 95 Configuration Using Configuration Disk

Set up the Daq PC-Card (112B or 216B) using the supplied configuration disk as follows:
1.  Whilerunning Windows 95, insert the Dag/112B/216B into a PCMCIA socket. A “New
Hardware Found” window should appear.
2. Choose “Driver from disk supplied by hardware manufacturer” .
3. Insert Windows 95 Configuration Disk (disk 1) into a floppy drive selected, and click “OK”.

To determine system resources used by the Daq PC-Card using the supplied configuration disk:
1. Gointo “Controls Panels’ from the Start menu, and select System.
2. Select the Device Manager tab at the top of the window, and then select the Data Acquisition
Icon.
3. From Data Acquisition, select PCMCIA....
4. Select resources. The Base Addr and the IRQ settings for the Dag/112B216B should appear.

Windows 95 Configuration As a Non-Standard Device
Set up the Daq PC-Card (112B or 216B) as a Non-Standard Device as follows:

1.  Whilerunning Windows 95, insert the Dag/112B/216B into a PCMCIA socket. A “New
Hardware Found” window should appear.

2. Choose“Select from alist of alternative drivers’. A “Select Hardware Type” window will
appesar.

3. Choose “Other Devices’. A “Select Hardware Type’ window will appear.

4. Make sure“Unsupported device” is highlighted, and click “OK” at the bottom of the screen.

To determine system resources used by the Daq PC-Card when configured as a Non-Standard Device:
1. Gointo “Controls Panels’ from the Start menu, and select System.
2. Select the Device Manager tab at the top of the window, and then select “? Other Devices?.
3. Select “? Unsupported Device’, and click “Properties’ at the bottom of the screen.
4. Notethe Interrupt and Address used by the Daq PC-Card for use with DagView or other data
acquisition software.

DOS and Windows 3.x Configuration

When used with DOS and Windows 3.x, the Client Driver or Enabler (either one, but not both) will
need to be loaded on your system. This software facilitates changing (if needed) the IRQ level,
Communication Port/Socket #, and Base Address settings.

The Dag PC-Card is shipped with Client Driver and Enabler files that conform to the PCMCIA (PC
Card) Card Services Specification 2.1. When used with CardSoft Card and Socket Services or
compatible software, the Dag PC-Card will automatically configure itself upon system start-up. Use of
CardSoft is not required, but the chosen software must be compatible with the PCMCIA (PC-Card)
Card Services Specification 2.1.

The Client Driver or Enabler sets the IRQ, Communication Port/Socket # (if more than one PCMCIA
socket isavailable), and an Address Range. These settings become the “default”. Depending on your
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system configuration, these default settings may conflict with the IRQ, Communication Port/Socket #,
and Address Range that your system has already allocated to another device. If thisisthe case or you
would like more control of your software configuration, perform the following steps:

1. Choose between the Client Driver

Client Driver Enabler
(CDQ_CL.SYS) or Enabler Feature (CDQ_CL.SYS) | (CDQ_EN.EXE)
(CDQ_EN'EX E) filesfor the one Card & Socket Service Yes No
that best suits your needs. The Required
choice depends on the computer Hot - Swap Capability Yes No
environment and the desire for H?ﬁ;éﬁ:ﬁ;t Yes No
plug-and-play functionality. The Requires Intel 823655L No Yes
table describes the differences Compatible Adapter
between the Client Driver and the Daq PC-Card Insertion Yes No
Enabler. Generally, with Card and After Boot

Socket Services, use the Client Driver; without Card and Socket Services, you must use the
Enabler. The Client Driver is preferred because Card and Socket Services provide better overall
system management for all sockets, adapters and cards present in the host computer (however,
Card and Socket Services can limit your flexibility). The Client Driver alowsthe
insertion/removal of the card at any time for plug-and-play (except during an acquisition
session). The Enabler, however, requires the card be present at boot time for proper operation.

2. If you choose the Client Driver file option, you will need to update your CONFIG.SY Sfile by
adding the following command line: DEVICE=path\CDQ_CL.SY S options.

3. If you choose the Enabler File option, you will need to update your AUTOEXEC.BAT file with
the following command line: path\CDQ_EN.EXE options. Refer to the end of this chapter for
more details.

The next 2 sections describe the details for the Client Driver and the Enabler.

Client Driver

The client driver should be installed if Card and Socket Services are installed on the host computer. As
mentioned earlier, the Client Driver allows for plug and play operation and registration with Card and
Socket Services. Thisregistration allows Card and Socket Services to more easily manage the
resources (especially important for systems with other adaptersinstalled). So, if possible, use the
Client Driver rather than the Enabler. Note: If Card and Socket Services are not installed, you must use
the Enabler.

Toinstall the Client Driver perform the following:

1. Using atext editor, edit the system’s CONFIG.SY Sfile.

2. In CONFIG.SYS, placethe following entry after the line(s) that install the Card and Socket
Services software: DEVICE=path\CDQ_CL.SYS options
Where path is the drive and path of the Client Driver and options are the command line options
(to be discussed later).

3. Exit and save the CONFIG.SY Sfile.

4. Insert the Dag PC-Card into one of the PCMCIA dots

5. Reboot the host computer.

When the system comes up, the Client Driver should be loaded and alisting of the configuration
options should be displayed. If “Card and Socket Services Not Found” appears, then check to insure
the card and socket services was properly installed. If the message “Invalid Command Line Option”
appears, then an incorrect or ill-formed option was specified. Refer to the following section for the
correct option syntax. If the Dag PC-Card is configured correctly, the driver message will appear with
the base address and interrupt parameters that were assigned to the Dag PC-Card. Take note of
parameters for use with the software. If, after this, you are still having problems, use the Enabler.

(As mentioned), the Client Driver is loaded by the system’s CONFIG.SY Sfile with the following
format: DEVICE=install path\CDQ_CL.SY S options; where path isthe drive and path that the Client
Driver islocated, and where options are the options for which the PCMCIA interface will be
configured. This section describes those options and how to use them.

The table lists the options available to the Client Driver.
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Option Description Valid Values
/Baddr Where addr specifies base 1/0 address of the Dag 100H-3f8H (8-byte Boundary)
PC-Card A/D Card (Hex)
Nirq Where irq specifies interrupt level (IRQ) of the Daq 3,4,5,7,9,10, 11, 12, 14, 15
PC-Card A/D Card (Dec) (o-No IRQ)
ISsocket | Where socket specifies the PCMCIA socket to 0-15 (Dec.)
configure (Dec.)
Note: If any or all of the above options are omitted, the Client Driver will attempt to configure the Daq at
the first available resource for the omitted option.

The Client Driver (CDQ_CL.SYS) will process the command line parameters from left-to-right. If the
specified resource for the option is not available, the driver will attempt to allocate the next available
resource. If so, the response after loading the Client Driver will indicate the new allocated resource.

Example 1: DEVICE=C: install path \CDQ_CL.SYS/B300/I5

This example will attempt to install the Dag PC-Card at base address 300H (300H-307H) with
Interrupt Level (IRQ) of 5if they are available. Since the socket number was not specified, the Daq
PC-Card will be configured at the first available socket.

Example 2: DEVICE=C: install path \CDQ_CL.SYS/B300 /B330/I15

This example will attempt to install the Daq PC-Card at base address 300H (300H-307H) if the address
isavailable. If not, the Dag PC-Card will be configured at 330H (330H-337H) if the addressis
available. If none of the addresses specified are available, the Dag will be configured at the first
available address. Also, the Dag PC-Card will be configured for Interrupt Level (IRQ) of 5if itis
available. Otherwise, the first available IRQ will be assigned. Since the socket number was not
specified, the first available socket will be used.

Example 3: DEVICE=C: install path \CDQ_CL.SYS/B300/13/15/17

This example will attempt to install the Daq PC-Card at base address 300H (300H-307H) if the address
isavailable. If not, the Dag PC-Card will be configured at the first available address (IRQ 3, then IRQ
5, then IRQ 7, then any available IRQ).

Example 4: DEVICE=C: install path\CDQ_CL.SYS

This examples specifies no options for base address, interrupt level, or socket number. Therefore, the
Dag PC-Card will be configured at the first available base address, interrupt level and socket number as
assigned by Card and Socket Services.
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Enabler

For systems without Card and Socket Services, the Enabler must be used to configure the Dag PC-
Card. The Enabler (CDQ_EN.EXE) can be found in the root of the directory where the Dag* software
wasinstalled. Make sure that the Enabler is present before attempting system configuration. The
Enabler is designed to work with any DOS system using the Intel 82365SL host adapter or any PCIC
compatible host adapter which includes the Cirrus Logic CL-PD6710, the VLS| VL82C146 and the
Vadem VG-3665.

The Enabler does not support plug-and-play capabilities and automatic configuration of adapters upon
insertion. Therefore, the Dag PC-Card must be installed before execution of the Enabler
(CDQ_EN.EXE). Also, the Enabler must be used to release the resources used by the adapter before it
isremoved from the socket. The Enabler must be used to allocate or de-allocate PCM CIA resources.

The following command line shows the format of the Enabler. To configure the Daq PC-Card at
system bootup, this command line could be placed in the system’s AUTOEXEC.BAT file:

path\CDQ_EN.EXE options

Where path is the drive and path that the Enabler (CDQ_EN.EXE) islocated. And where options are
the options for which the PCMCIA interface will be configured.

The table lists the options available to the Enabler:

Option Description Valid Values Required
ISsocket Where socket specifies the PC-Card 0-7 (default = 0) No
socket to configure (Dec)
IRsocket Where socket specifies the PC-Card 0-7 (default=0) No
socket to release (Dec)
/Badd Where addr specifies base 1/0 address of | 100H-3F8H Yes
the Dag PC-Card A/D Card (Hex) (8-byteboundary)
Nirq Where irq specifies interrupt level (IRQ) of | 3,4,5,7,9,10, 11, 12, 14, 15 | Yes
the Dag PC-Card A/D Card (Dec) (0-No IRQ)
Note: The /B and the /I parameters must be present in the command line. If these parameters
are not present, the Enabler cannot properly configure the Daq PC-Card.

The Enabler (CDQ_EN.EXE) will process the command line parameters from left-to-right. When
using this command, remember that the /B (Base Address) and /I (IRQ) must always be specified.
However, when releasing the Dag PC-Card resource /R, they are not required.

Example 1: CDQ_EN /B300/15

This example will configure the Daq PC-Card located in Socket 0 with a Base Address of 300H and
Interrupt Level (IRQ) of 5. The Dag PC-Card must be in Socket 0 when this command is performed.

Example 2: CDQ_EN /R1

This example will release the Dag PC-Card located in Socket 1. The resources are now available to
other devices. It isnot necessary to specify the Base Address or the Interrupt Level. The Dag PC-Card
must be in Socket 1 when this command is performed

Example 3: CDQ_EN /B300/15
CDQ _EN/S1/B330/13

This example will configure the Daq PC-Card located in Socket 0 with a Base Address of 300H and
Interrupt Level (IRQ) of 5. It will also configure a Dag PC-Card in Socket 1 with a Base Address of
330H and Interrupt Level (IRQ) of 3. There must be Dag PC-Card in Socket 0 and in Socket 1 when
these commands are performed.
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System Configuration

The Dag PC-Card can be expanded beyond its 16 built-in channels up to 256 channels of analog inputs.
For expansion, the CDK 10 module provides a rechargeabl e battery, power supply, and 2 expansion
slotsfor DBK option cards. (Neither the PC nor the Dag PC-Card provides power for the expansion
DBK cards.) For dedicated or OEM applications, you can power the expansion options by simply
supplying +5 V and £15 V to the appropriate pins on the DB37 P1 connector.

All expansion cards can be scanned at the same 10 ps/channel rate as the built-in channels. The gain of
each expansion board channel can be switched on a per-channel basis by the Dag PC-Card sequencer.
This allows different channels on the same board within a scan sequence to have different gains.
DagView lets you select desired channels, gains, transducer types, etc with aclick of your mouse.

Several system configurations are shown in the figure.

Daq PC-Card
with optional Optional DBK40
Notebook PC CA-134cable  BNC connector box

/

A-134
DBK43 == CA-37-4 sl CA-37-3
strain-gage ol -of-
modu/le Iﬁ b/

CDK10
[ 3, e0000000 / expansion chassis,

VT SN (oot

CDK10 2 DBK analog

expansion chassis, 3 expansion cards
battery/power source =0

battery/power source

2 DBK analog
expansion cards

CA-134

CA-134
CA-37-2
Ve
DBK41
10-slot
chassis
) )

CDK10 /

expansion chassis, ||:| of 3 /—— |?
battery/power source

CA-37-6

CDK10
expansion chassis,

2 battery/power source
J)//J2 DBK analog

ansion cards

DBK10
enclosure

7 4
3 DBK analog
expansion cards

Typical Dag PC-Card Configurations
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Hardware Connection

This section will cover:
Interface & Connectors
Dag PC-Card / Interface Cable connection
Insertion of Dag PC-Card into a notebook PC
Interface Cable connection with allowable DBK modules

Dagq PC-Card Interface & Connectors

The Dag PC-Card uses a Type Il (5mm) PCMCIA socket interface. To communicate with aDBK, a
CA-134 Interface Cableis used. The Dag PC-Card connectsto the CA-134 via the socket slot-
connector found along its bottom edge (see figure). The opposite end of the CA-134 isterminated in a
socket P1 DB37.

This end inserts into
PC's PCMCIA socket

Dag —p

PC-Card CN-86

Gender Changer

Daq PC-Card
Bottom Edge

DB37 (P1)
Interface

Spring Loaded Pins
(Quick Disconnects)

Slot
Connector

CA-134
Interface Cable

Dag PC-Card Interface and Cables
The CA-134 Interface Cable provides afemale P1 port to connect a single passive card such as the
DBK11 or the DBK40. A gender changer (CN-86) isincluded to provide amale P1 port for the CA-
134 to interface with the CA-37-x expansion cable. This gender changer is also used with a CDK 10
module. (The P1 interfaceis detailed in the pinout table at the end of this section.)

Interface Cable Connection

Follow these steps to connect the Dag PC-Card to the Interface Cable (CA-134). The PCMCIA socket
and the Slot Connector of the Interface Cable are keyed to assure proper connection from only one of
two orientations. Do not force the Daq PC-Card / Interface Cable mating if it is not an easy
connection. Damage to the card or cable may result if not installed properly (see figure above).

1. Hold the Dag PC-Card so that the company logo is face up and the bottom edge is facing you.

2. Inthe other hand, hold the Slot Connector end of the Interface Cable (CA-134) so the Slot
Connector label isface up and the cable leads downward. Place thumb and forefinger on the
spring loaded quick disconnects.

3. Depress the quick-disconnect pins, and insert the Slot Connector correctly into the Daq PC-Card.
Make sure the connectors dlide together at alevel angle. Do not force this connection! The
keyed connector helps prevent improper connection but does not prevent damage if excessive or
angular force is applied.

4. After agood connection is made, release the quick-disconnect pins. The Dag PC-Card should
now be firmly seated on the Interface Cable.

5. Check for proper connection, and proceed.
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Daq PC-Card Installation into Notebook PC

Though not required, it is best to power down a notebook PC before installing the Dag PC-Card. The
Dag PC-Card includes DOS-based client software that is compatible with PCMCIA Card and Socket
Services Specification 2.1. This software enables insertion and removal of the card into any Typell
socket at any time and automatically configuresthe card. Note: CardSoft™ Card and Socket Services
are available on the mgjority of notebook PCs currently sold. If your notebook software is not
compatible, contact your sales representative.

1.  With your Notebook PC turned off, insert the Daq PC-Card into the PC’ s socket with the
company logo face up (for most Notebook PCs).
2. Push the Dag PC-Card into the PCMCIA socket like loading a floppy into a disk drive.

3. Stop when the card is engaged into the socket. Thisis marked by hearing a click and seeing that
the socket gect button has been pushed out.

Interface Cable Connection with DBK Modules
Only DBK modules that support the DB37 (P1) connector can be used with the Dag PC-Card.

1. Plugthe DB37 (P1) connector end of the Interface Cable into the compatible DBK module.
2. Verify dl connections before powering up the system.
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The table describes the P1 pinout (partially compatible with Metrabyte DAS-16)

Note: no power or analog output is available from P1.

P1 - Analog I/O
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Pin Signal Name Description for P1 Pin Use in the Daq PC-Card
1 +5 PWR Not Connected
2 CTR 0 OUT/-15 VDC Not Connected
3 OP 3/CHS 3 Digital out bit 3/channel select for expansion cards
4 OP 1/CHS 1 Digital out bit 1/channel select for expansion cards
5 IP 3/GS 1 Digital in bit 3/gain select for expansion cards
6 IP1/GS 0 Digital in bit 1/gain select for expansion cards
7 POWER GND Not Connected
8 VREF (-5V) Not Connected
9 D/A 0 OUT Reserved
10 D/A 0 REF IN Reserved
11 CH 7 LO IN/CH 15 HI IN Ch 7 LO IN (differential mode)/ch 15 HI IN (single ended mode)
12 CH 6 LO IN/CH 14 HI IN Ch 6 LO IN (differential mode)/ch 14 HI IN (single ended mode)
13 CH5LOIN/CH 13 HIIN Ch 5 LO IN (differential mode)/ch 13 HI IN (single ended mode)
14 CH 4 LOIN/CH 12 HI IN Ch 4 LO IN (differential mode)/ch 12 HI IN (single ended mode)
15 CH3LOIN/CH 11 HIIN Ch 3 LO IN (differential mode)/ch 11 HI IN (single ended mode)
16 CH 2 LO IN/CH 10 HI IN Ch 2 LO IN (differential mode)/ch 10 HI IN (single ended mode)
17 CH1LOIN/CH 9HIIN Ch 1 LO IN (differential mode)/ch 9 HI IN (single ended mode)
18 CHOLOIN/CH 8 HI IN Ch 0 LO IN (differential mode)/ch 8 HI IN (single ended mode)
19 L.L. GND Low level ground (analog ground - use with analog inputs)
20 CTR 2 OUT Not Connected
21 CTR 0 CLOCK IN/+15 VDC Not Connected
22 OP 2/CHS 2 Digital output bit 2/channel select for expansion cards
23 OP 0/CHS 0 Digital output bit O/channel select for expansion cards
24 IP 2/CTR 0 GATE Digital input bit 2
25 IP O/TRIG O Digital input bit O/trigger 0
26 D/A 1 REF IN/SSH SSH
27 D/A 1 OUT Reserved
28 L.L. GND Low level ground (analog ground - use with analog inputs)
29 L.L. GND Low level ground (analog ground - use with analog inputs)
30 CH 7 HIIN Ch 7 HI IN (single ended mode or differential mode)
31 CH 6 HIIN Ch 6 HI IN (single ended mode or differential mode)
32 CH5HIIN Ch 5 HI IN (single ended mode or differential mode)
33 CH 4 HIIN Ch 4 HI IN (single ended mode or differential mode)
34 CH 3 HIIN Ch 3 HI IN (single ended mode or differential mode)
35 CH 2 HIIN Ch 2 HI IN (single ended mode or differential mode)
36 CH1HIIN Ch 1 HI IN (single ended mode or differential mode)
37 CHOHIIN Ch 0 HI IN (single ended mode or differential mode)

Note: Software configuration commands determine P1 digital I/O pin functions. “/” indicates the pin can be used for either function
but not both at the same time.
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Software Installation

The software installation consists of 3 steps:
Installing either Client Driver or Enabler.
Making a backup copy of system software.
Installing the user-selected files. The software can be installed through Windows. Note: any
previous installation of the Dag* drivers should be removed before installing a new version.

Making a Backup Copy
Make a backup copy of the release disks as follows:

Boot up the system according to the manufacturer’ s instructions.

Enter the DOS operating system (if in another operating system, follow diskcopy procedures).
Type the command CD\ to go back to your system’s root directory.

Place driver disk #1 into drive A (or whatever floppy disk drive you are installing from).
Type DISKCOPY A: A: and follow the instructions given by the DISKCOPY command.
This process may require swapping the release and backup disks several times.

When the disk copy is complete, repeat the process for all disksin the installation set.

Nouo,rwhpk

Installation

The Dag* Windows install program copies the user-selected files and creates a Windows program
group and icons.

1. Tobegininstallation, put disk #1 into your floppy disk drive. From the program manager (or
Start/Run in Windows 95), choose File/Run to run the SETUP.EXE file.

2. The Windows Setup dialog box asks you for a destination directory. Click Next (in Windows
95) to choose the default, or Browse for other options.

3. From the next dialog box, select Typical, Compact, or Custom/Full installation (see figure).
After the options have been selected, the bottom of the screen will display the amount of hard
disk space required for the install ation and the amount of disk space remaining after installation.
Make sure there is room available for installation before continuing.

4. Afteringtaling the files from disk #1, the program will prompt you to place the rest of the disks
from the installation set into the floppy drive.

5. A final message will display when the installation is compl ete.
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User-Selected Software Options

Startup and Calibration

Dag*s are factory-calibrated. If needed, a Windows program, DagCal.exe, is used to calibrate the Dag
PC-Card and its anal og expansion cards with a 4% digit DMM, adjustable voltage calibrator, and
ambient temperature meter. To use this program, install and launch the program DagCal .exe; and then,
follow the on-screen instructions. No hardware adjustments can be made to the Dag PC-Card.

4-12 DagBook/DagBoard/Daq PC-Card User's Manual



DBK Option Cards and Modules 5

Overview 2

Installation and Configuration 3

Power Management 4

System Connections 6

CDK10 Expansion/Power/Battery Module 8

DBK1 16-Connector BNC Adapter Module 10

DBK2 Four-Channel Voltage Output Card 11

DBK4 2-Channel Dynamic Signal Input Card 14
DBK5 4-Channel Current Output Card 29

DBK7 4-Channel Frequency-To-Voltage Input Card 32
DBK8 Eight-Channel High-Voltage Input Card 43
DBK9 Eight-Channel RTD Card 46

DBK10 3-Slot Expansion Chassis 51

DBK11A Screw-Terminal Option Card 52

DBK12 and DBK13 Analog Input Multiplexer Cards 54
DBK15 Universal Current/Voltage Input Card 57
DBK16 2-Channel Strain-Gage Card 60

DBK17 Simultaneous Sample and Hold Card 70
DBK18 Low-Pass Filter Card 73

DBK19 Thermocouple Card 77

DBK20 & DBK21 Digital I/O Cards 80

DBK23 Isolated Digital Input Chassis 82

DBK24 Isolated Digital Output Chassis 86

DBK25 8-Channel Relay Card 90

DBK30A Rechargeable Battery Module 92

DBK32A Auxiliary Power Supply Card 96

DBK33 Triple-Output Power Supply Card 98

DBK34 Vehicle UPS Module 100

DBK40 BNC Analog Interface 102

DBK41 Ten-Slot Expansion Module 104

DBK42 16-Slot 5B Signal Conditioning Module 107
DBK43A Eight-Channel Strain-Gage Module 113
DBK44 2-Channel 5B Signal-Conditioning Card 127
DBK45 4-Channel SSH and Low-Pass Filter Card 133
DBK50/51 Voltage Input Modules 137

DBK52 Thermocouple Input Module 142

DBKb53/54 Low/High-Gain Analog Multiplexing Modules 145

DagBook/DagBoard/Daq PC-Card User's Manual DBK Option Cards and Modules  5-1



Overview
Thistable organizes the DBKs by their function:

DBK Option Cards and Modules
Product | Name/Description | Capacity

Analog Signal Conditioning
These DBKs attach to transducers and condition their outputs into analog voltages that the Dag*'s A/D Converter can measure. There
are a wide variety of signal conditioning solutions available (and more are in development). DBK high-capacity modules require
more circuitry than can fit on a compact card.

DBK4 Dynamic Signal Input Card 2 channels
DBK7 Frequency-to-Voltage Input Card 4 channels
DBK8 ._High-Voltage Input Card 8 channels
DBK9 RTD Measurement Card 8 channels
DBK12 Low-Gain Analog Multiplexing Card 16 channels
DBK13 High-Gain Analog Multiplexing Card 16 channels
DBK15 Universal Current/Voltage Input Card 16 channels
DBK16 Strain-Gage Measurement Card 2 channels
DBK17 Simultaneous Sample & Hold Card 4 channels
DBK18 Low-Pass Filter Card 4 channels
DBK19 High-Accuracy Thermocouple Card 14 channels
DBK42 5B Isolated Signal-Conditioning Module 16 channels
DBK43A Strain-Gage Measurement Module 8 channels
DBK44 5B Isolated Signal-Conditioning Card 2 channels
DBK45 SSH and Low-Pass Filter Card 4 channels
DBK50 Isolated High-Voltage Input Module 8 channels
DBK51 Isolated Low-Voltage Input Module 8 channels
DBK52 Thermocouple Input Module 14 channels
DBK53 Low-Gain Analog Multiplexing Module 16 channels
DBK54 High-Gain Analog Multiplexing Module 16 channels
DBK56 Dynamic Signal Input Module 4 channels
Analog Output
DBK2 Voltage Output Card (14-bit DAC with bipolar reference) 4 channels; #5 V or +10 V
DBK5 Current Output Card (modulates externally powered loop) 4 channels; 4 to 20 mA
Digital 1/0 / Control
DBK20 General-Purpose Digital /0O Card (Screw Terminals) 48 channels
DBK21 General-Purpose Digital /0O Card (DB37 Connectors) 48 channels
DBK23 Optically Isolated Digital-Input Module 24 channels
DBK24 Optically Isolated Digital-Output Module 24 channels
DBK25 Relay Output Card 8 channels

Expansion and Connection
These DBKs offer expansion and connection options. For just a few DBKSs, you can use the stackable 3-slot DBK10 low-profile
enclosure. For more DBKSs, you can use the 10-slot DBK41. Multiple DBK41s can be daisy-chained to accommodate many DBKs
within a single system. Connections are provided for screw terminals and BNC connectors.

DBK1 16-Connector BNC Adapter Module 16 connectors
DBK10 3-Slot Expansion Enclosure 3 cards
DBK11A Screw-Terminal Option Card (DB37 to Screw Terminal Block) Component sockets
DBK35 PCMCIA Interface Card (Notebook PC to DagBook, DigiBook, TempBook) N/A (documented elsewhere)
DBK40 BNC Interface Module 18 connectors
DBK41 10-Slot Expansion Module 10 cards
Power Supply

These DBKs (and CDK10 for use with a Daq PC-Card) offer power options for laboratory, automotive, and field applications. Input
power can come from any 10 to 20 VDC source or from an AC source by using the included AC adapter. The compact DBK30A
rechargeable power supply can provide power to DagBooks and DBK modules where AC mains are not available. The DBK30A also
has a 28 V output for powering transducers. For a large number of DBK cards, the DBK32A or DBK33 can be installed into any
expansion slot. The DBK33 is used when +5 V is required in addition to +15 VDC. The DBK34 provides a steady 12 or 24 VDC
while working with vehicle electrical systems that may be turned on or off during testing.

CDK10 Expansion/Power/Battery Module +5 and +15 VDC

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@ 250 mA; +5V@ 1 A

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

The DBK series of cards and modules perform various data acquisition functions including signal
conditioning, analog output, digital 1/0, expansion, and power supply. The DBKswork with Dag*s and
ADC boards from other manufacturers including Omega, Keithley/MetraByte, Computer Boards, and
Avantech. DBK performance is best when used with the Dag*’ s dynamic channel programming. The
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ability to select both channel and gain/range is crucial for obtaining high channel-to-channel scan rates with
awide variety of transducers. The Dag* sequencer has a 512-location memory to hold channels and gains
for up to 256 data input channels. The 100 kHz channel-to-channel scan rate is maintained even with a
fully loaded system of DBKSs.

This chapter begins with common installation, configuration, and power management concepts for typical
DBKs. Then, the specifics for each DBK are discussed in its respective section. Y ou will also need to read
the corresponding Dag* chapter (2, 3, or 4).

The DBKs are presented in numerical order for easy access. (The outside edge of the header includes the
DBK number.) Each DBK is described in detail under the following headings (some DBKs vary from this
genera outline):

- Overview (usually with ablock diagram) describes the basic features and operation of the DBK.
Hardware Setup describes configuration and connections for both the DBK and Dag*. Note:
general system connections are described starting on page 5-5; DBK-specific setups are described in
their respective sections.

Software Setup in DaqView describes how to setup DagView with DBK-specific parameters.
Hardware Function describes specia hardware concernsif beyond the scope of the Overview.
Programming a DBK# provides information for users who custom-program their system.
Commands and program examples use the standard APl syntax. Programmers should also refer to the
separate Programmer s Manual as needed. Users of DagView or other turnkey packages can skip
this section since their program performs such functions automatically or with minimum setup.
Specifications are given at the end of each DBK section and in the Specifications chapter.

Note: This chapter describes al the DBKs available at the time this manual was printed. New DBKs are
constantly being developed. If you purchased a DBK not described in this section or need a new DBK-type
capability, contact your sales agent for the latest information.

Installation and Configuration

A successful installation involves setting up several pieces of equipment and setting software parameters.
Y ou may need to consult related sections of this manual to get the complete picture (chapter 2, 3, or 4 for
the Dag* used; the related DBK sections of this chapter; one or more software chapters; and possibly the
Signal Management and Troubleshooting chapter for basic concepts of data acquisition).

The DBKsand Dag*s are usually configured before the connections are made and power is applied. This
order of installation can prevent equipment damage and help ensure proper operation on startup.

Many DBKs have on-board jumpers and/or DIP switches used for setting channels and other variables.
These settings are discussed in the individual DBK sections.

For systems with many modules, stacking units together helps conserve space and assure easy cable runs.
Such stacking isfacilitated in 2 ways:
Velcro tabs. DBK power cards and DagBooks are shipped with installation kits that include
Velcro/adhesive tabs that allow modulesto be stuck together and easily removed as needed.
Fastener Panels. A splicekit provides amore rigid stacking arrangement and comes with the
CDK10 and several DBK modules. The kit includes metal plates that screw onto the sides of a
module and form a vertical rack of several modules. An optional handle is available for portable use.
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Power Management

Depending on your system’s use of power, you may need to add auxiliary power supplies. The misuse of
power can cause equipment damage; so, it isimportant to read this and related sections of the manual
carefully. This section shows you how to calculate your system’s use of power. If additional power is
needed, refer to later sections about the CDK 10, DBK30A, DBK32A, or DBK33.

Consider power use in terms of supply, demand, and distribution.
Supply of power for the DBKs comes from a DagBook or DagBoard (but never from a Daq PC-Card
which must use the CDK10). Current from the DagBook and DagBoard is limited as shown in a later
table. If needed, the DBK32A and DBK 33 can provide additional power to meet the demand. All
the Dag*s and DBK power supplies work off low-voltage DC that can come from the supplied AC
adapter or a DC source such as a car battery. Note: the DBK30A battery module can supply 14 and
28 VDC for a DagBook and certain DBK modules.
Demand for power comes from DBK cards and modules (and in some systems, from powered
transducers). The DBK Power Requirement Work Table helps you calculate the system’ s power
needs. You must fill out the work table and compare the total demand to the supply.
Distribution of power to most DBKsisviathe Pl interface. Pin 1is+5VDC; pin 2is-15VDC, pin
21is+15VDC; and pin 7 isground. To prevent +15 VDC power interference on P1, the DagBook
and DagBoard have a JP1 jumper that is opened if a power DBK card isused. Similarly the DBK41
expansion chassis has ajumper to isolate +5 VDC power from P1. Note: some DBK modules have
their own power supply and require only 10 to 20 VDC.

Use of the DBK Power Cards

The DBK32A or DBK 33 power card attaches directly to the P1 analog expansion bus and
supplies power to analog expansion cards. The DBK32A/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 the DBK 10 three-slot expansion chassis, the DBK32A or DBK33 is
attached viathe CA-37-x cable. If used with the DBK41 ten-slot expansion enclosure, it simply
installs into one of the analog expansion slots on the unit’s backplane. When used with a
DagBook/112 or /216, the power card can be installed in the internal expansion slot. Note: If
using a DBK32A/33 with a DagBook or DagBoard, you must entirely remove the shunt jJumpers
from JP1 or damage to the 8254 timer chip will result. Refer to the power card sections later in
this chapter and to the related Dag* chapter for JP1 location and configuration.

Transducer Power

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.

* .
Daq Power Requwements Daq* Model Power Required (Watts)
If your Dag* power comes from the AC mains (with DagBook/100 510mA @ 12VDC =6.12 W
appropriate adapter), you need not worry about its power Baqgoo:zﬁ;g 26138 mﬁ g g xgg = g-fg w
- : _ agBoo m =6.
use. Hovxiever, if using battery-powered wstems for both DagBook/200 620 MA @ 12 VDG = 7.44 W
your Dag* and DBKs, you can compute operational DagBook/216 600 MA @ 12 VDC = 7.2 W
endurance from your battery’s wattxhr rating and this and DagBoard/100A | 1330 mA @ 5 VDC = 6.65 W
following tables. The Dag PC-Card and DagBoard use Baqgoarggégﬁ 1977000m/2 % 55\</%%: 4;3-855\/\\//\/
. aqgBoar m =8.
power from their host computer. The D_anook uses no DagBoard/216A | 1340 mA @ 5 VDG = 6.7 W
power frqm the host computer but requi res 10-20 vDC Daq PC-Card Normal Operation:
from a suitable source such as the supplied AC adapter. /112B/216B 160mA @ 5 VDC = 0.8 W
(Various AC adapter models support power grids of USA, Power Down Mode:
40 mA @ 5VDC = 0.2 W

Europe, Japan, and Asia).
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Calculating Your Power Needs Available Power Chart_Supply
Use the work table below to calculate the power load of the DBKs Rigdac | Available mW
. . . . . DagBook/100 2100
inyour system; use the chart at right to determine the available DagBook/112 400
power. If the load exceeds available power, you must add a power DagBook/120 2100
card or module such asa DBK32A, DBK 33, or CDK10. DagBook/200 4000

, DagBook/216 4000
The work table calculation proceeds as follows: DagBoard/lOOA 3300

1. Inthe Quantity column (5th), list the number of DBKSs of that DagBoard/112A 3300
type in your system. DagBoard/200A 3000

2. Inthe Sub Total column (7th), enter the product of column 5 DagBoard/216A 3000
and column 6 Dag PC-Card 0

: (/112B and /216B)

3. Addthe Sub Total column, and enter the sum at the bottom CDK10 2500
right of the table. This number isyour power requirement in DBK32 7500
mw. DBK32A 15000

DBK33 7500

Note: In some cases you may need to manage +5 VDC usage. If the +5 VDC requirement exceeds 200
mW, aDBK33isrequired. The DBK33 can supply 1000 mW at +5VDC. The CDK10 can supply 150
mA at +5 VDC. The DBK32 and DBK32A do not supply any +5 VDC.

DBK Power Requirement Work Table Demand
DBK Voltage Reference Calculation
Options +15 VDC -15 VDC +5VDC Quantity x mW = Sub Total
DBK1 0 0 0 0
DBK2 18 mA 18 mA 5 mA 565
DBK4 95 mA 80 mA 25 mA 2750
DBKS5 2 mA 2 mA 15 mA 135
DBK7 14 mA 8 mA 18 mA 420
DBK8 15 mA 15 mA <1 mA 455
DBK9 21 mA 16 mA <1 mA 560
DBK11A 0 0 0 0
DBK12 15 mA 15 mA <1 mA 455
DBK13 15 mA 15 mA <1 mA 455
DBK14 16 mA 16 mA <1 mA 485
DBK15 16 mA 16 mA <1 mA 485
DBK16 37 mA 32 mA <1 mA 1040
DBK17 30 mA 30 mA <1 mA 905
DBK18 36 mA 36 mA <1 mA 1085
DBK19 6 mA 7 mA <1 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
DBK35 0 0 0 0
DBK40 0 0 0 0
DBK41 0 0 0 0
DBK42 <1 mA <1 mA <1 mA 35
DBK43A* <1 mA <1 mA <1 mA 35
DBK44 <1 mA <1 mA 60 mA 330
DBK45 52 mA 52 mA <1 mA 1565
DBK50* <1 mA <1 mA <1 mA 35
DBK51* <1 mA <1 mA <1 mA 35
DBK52 6 mA 7 mA <1 mA 200
DBK53 15 mA 15 mA <1 mA 455
DBK54 15 mA 15 mA <1 mA 455
DBK55 100 mA 100 mA <1 mA 3005
DBK56
Total Power Requirement in mW

* Module with internal power supply, powered separately
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Power Supplies and Connectors
The 2 power supplies most commonly used with Dag* systems are:
The TR-25* is shipped with all DagBooks. Input is 120 VAC, 60 Hz @ 19 W viaaplug intrinsic to
the module. Output is 15 VDC @ 900 mA viaa DIN5 connector on a 6 ft cord.
The TR-21* is shipped with the CDK 10 for use with a Dag PC-Card. Inputis120VAC, 60 Hz @ 15
W viaaplug intrinsic to the module. Outputis9 VDC @ 1 A viaaDIN5 connector on a 6 ft cord.
*Note: the TR-21E replaces the TR-25 and TR-21 for use with 220/240 VAC, 50 or 60 Hz.

The DINS5 is the system’ s basic power connector (see figure). GND

The CA-115 is a 6-in. cable with amale DIN5 connector on Power output connector (plug) +V
both ends. The CA-115 connects DBK32As or DBK33sin on power supply cable and both

ds of CA-115 cabl
parallel to be powered by the same power supply. ends o cable

) i ~a< GND
Note: the DBK30A in the DBK31 mode has a DIN5 pin active Egﬁi&g’?%gﬂgg%ﬂg& AR
with 28 VDC—refer to DBK30A section. powered (DaqBook, DBK32A, “
DBK33, CDK10) +V

DIN5 Power Connector

System Connections

The Dag* family is designed to accommodate various configurations—more than can be documented here.
The following subsections describe typical connections for DBKs and their Dag* unit. If using an
expansion chassis (such as a DBK 10 or DBK41), refer to those sections for related information.

setting configuration jumpers and switches. Electrical shock or damage to
equipment can result even under low-voltage conditions.
~ Take ESD precautions (proper packaging and handling, grounded wrist strap, etc)
m especially in dry or static-prone conditions.

i’: Turn off power to all devices connected to the system while connecting cables or

DBK to DagBook Connection

The DBK s connect to the DagBook or expansion

module viaa DB37 |/O connector. The DBK / DaqBook/100/120/200

cards can dide into the expansion dlot of a

DagBook/112 or /216 or one of the multiple slots (I L, | L B |
of aDBK10 or DBK41. These multi-card

enclosures can easi_ly be stacked to accommodate DBK Option Cards

many cards. (If suitably secured and protected, (typically in an expansion chassis)
DBK cards can be used alone without an ig y )

CA-37-3
[

& N <

enclosure.)

The P1 connector on each DBK isaDB37 male
connector that mates with the DB37 male
connector on the DagBook. The female-ended DagBook Multi-Card Cabling

connecting cableisa CA-37-x wherethex isthe

number of option cards to be connected. For a single expansion card attached to the DagBook, a CA-37-1
isused. Multiple option cards can be daisy-chained. For example, the figure shows three expansion cards
connected to the P1 analog I/O connector of the DagBook. The P1 connector can still support more anal og
expansion cards up to atotal of 256 analog input channels.

The DagBook/100, /120, and /200 have 2 additional DB37 connectors:
P2 can support up to 192 digital expansion channels
P3 can support 1 terminal block card with no expansion.
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DBK to DagBoard Connection

Expansion cards connect to the DagBoard via

its 1 externally accessible P1 DB37 1/0O PC with
connector or 2 on-board 40-pin headers for DaqBoard Installed
P2 and P3 connections on the e
DagBoard/100A and /200A. The expansion B3 PR DBK

cards can be used without an enclosure or in I Option Cards
one of the slots of a DBK 10 or DBK41.
Multi-card enclosures can be easily stacked to
accommodate many expansion cards.

The P1 DB37 connector mates with a P1

DB37 connector. The female-ended CA-131-x
connecting cableisa CA-131-x wherethe x _ _
is the number of option cards to be connected. DagBoard Multi-Card Cabling

If asingle expansion card is to be attached to the DagBook, a CA-131-1 isused. Multiple option cards can
be daisy-chained to one DagBoard.

On DagBoard/100A and /200A with the P2 and P3 ports, a CA-60 cableis required to connect the 40-pin
header on the DagBoard with a DB37 connector outside the PC and then to the expansion card.

Important: before connecting DBKs to the DaqBoard, power-down all connected units. Failure to do
so may damage the DBK or DaqBoard.

DBK to Daqg PC-Card Connection

A CA-134 Interface Cable is used to supply the Notebook PC Daq PC.Card
standard DB37 P1 connection. The CA-134 can y
connect to a single passive card, such as the / CA-134

DBK11A or the DBK40. A gender changer (CN-86) |
is available to provide amale P1 connection to a CA-
37-x expansion cable and then to the DBKs. This

gender changer is also used with a CDK 10 module. CA-37-3

The Dag PC-Card does not provide power to the /

DBKs. The CDK10 or DBK 33 power source is / CDK10 _
required. The CDK 10 has an AC adapter or can — E;ﬁ:ﬁggﬁgfgjﬁb .
operate from its own rechargeabl e batteries. When

using multiple DBK cardsin a DBK41 expansion ix?)':l'fs?onna?agrds

module, power can be provided viaa DBK 33 from . .

an AC adapter or aDBK30A (power use should be Daq PC-Card Multi-Card Cabling
computed as previously described).

Notebook | |Daq (up to 160 mA)

PC PC-Card ¢oBK Cards
P11/ cbkio

For Small DBK

Power Requirement Battery [¢—12-20 VDC Input

DBK41
Notebook | |D P1 “ H “ H Dl«—12-20 VDC Input
o | Poca]  [EEERREARER  (RAGIn

For Large DBK Power Requirement
Daq PC-Card Power Configurations
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CDK10 Expansion/Power/Battery Module

Overview

The CDK 10 provides power to DBK signal conditioning cards to be used with the Dag PC-Card. (The Daq
PC-Card cannot, by itself, power a DBK.)
Electrically, the CDK 10 provides +5 and +15 VDC power to P1 from an external DC source or from
itsinternal batteries. The Dag PC-Card can manage power use in the CDK 10 to conserve energy
when not performing a data acquisition.
Physically, the CDK 10 is a metal enclosure with 2 expansion slots. DBK cards can dide into the
dlots without removing the signal connections. The CDK 10 has the same footprint as other DBK
modules and many notebook computers for easy stacking with included splice plate kit or optional
Velcro-style tabs.

The CDK10's+15 V capacity of 160 mA can power 8 low-power DBKs or 2 high-power DBKs. Severa
system configurations are possible depending on the power load and the number of DBKs. A typical setup
might be 2 DBKsin the CDK 10 and 3 DBKsin a DBK10. For applications that require more than 6 cards,
use the DBK41 with a DBK 33 (see figure). Note: See Power Management at the beginning of this chapter
for details how to compute power requirements.

@
Manual Optoisolator
On/Off P A
On/Off =

N ! /
CHARGING _+15V B
|_Q‘| LED ' ] Control ﬂ B
Fuse ‘ ! & L 29
' Voltage DC +5V
Limiter DC m
Charge — ! DC o
Control — | /DC 1_ —1 é
Circuit : P1 _ : ~
- ) 1 POWERON IS
Battery ! LED . e
! 15V |
I o
I—o/:yoJ Start : ORING | &
| Charge , Diodes
DINS [ ~TTTTTmTTTTTTC
Power Input - 'Rechargable 8-cell nickel-cadium battery with internal fuse link.
CDK10 Block Diagram
Hardware Setup
Signals
DBK Cards
(slide into slots)
AC Power
Front Adapter
CDK10
Daq PC-Card Rear Slots for DBK cards P1 g\?v\:\;s;

Notebook/Laptop Computer

panel

Typical CDK10 Installation
The CDK 10 has 2 card dots for easy access to the analog expansion cards. The figure shows a typical
CDK10 configuration. Hardware setup usually includes the following steps:

1. Assurethat power to al units to be connected is OFF.
2. Complete all DBK card configuration to fit your application and channel assignments.
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3. Attach signal input wires (with strain relief as needed) or BNC connectors before inserting card into

CDK10 dlot.

4. Secure card(s) in dot by tightening thumbscrew and washer to hold card securely in place.

5. Attach the card’'s DB37 connector to the P1 connector with the appropriate cable (CA-37-x to DBKS,
CA-134 with gender changer to Dag PC-Card) to daisy-chain all units.

6. Hookup a power supply suitable for your application. DC input power can come from the supplied
TR-21 wall-mount AC power adapter or any source of 12 to 20 VDC. The input power connects to
the CDK 10 front panel through a 5-pin, circular DIN connector.

Software Setup
None required.

Hardware Function

The CDK 10 rear panel has the power input connector, output power switch, and status LEDs. The parts are

shown in the figure and described in the table.

P r+V  Power GND Status Thumbscrew Slots
owe LEDs  Hold-ins
M OWER N & z : 4

P1 POWER Pt PONER -

CHARGING 0
o 1 POMERN

(+12VDC TO +20VDC)
CDK10 Rear Panel
Item [ Description

P1 Power Switch

This rocker-arm switch turns the DC output power to the DBK cards ON when the “1” side of
the switch is depressed.

Power Input Jack

This DIN5 connector accepts +12 to +20 VDC and ground.

Power In LED

This LED is ON when power is applied to the power input connector.

P1 Power LED

This LED is ON when power is being supplied to the P1 DB37 connector on the front panel.

Charging LED

This LED is ON when the internal batteries are being charged. It will flash when fast
charging is complete and the batteries are being trickle-charged.

The CDK 10 uses power from its internal batteries or from an external power source (even while charging its
own batteries). To supply power from itsinternal batteries, the CDK10' s batteries must be charged. The
batteries will begin charging as soon as an external power supply is connected to the power input. The
CDK10 can be used to supply output power during the battery charge cycle. The charge cycle will take
from 2 to 4 hours depending on whether or not the CDK 10 is providing output power while charging.

The CDK10 has a“power save” mode. Even with the power switch ON, the P1 power LED will not turn
ON until the Dag PC-Card tells the CDK 10 to do so when the Dag PC-Card is taking readings.

CDK10 - Specifications

Name/Function: Expansion/Power/Battery Module
Size: 11" long x 8%2" wide x 1 3/8" high
Output Voltages/Current:
+15 VDC (nominal - de-rate by 42% of the +5 V current
usage) @ 160 mA max
-15 VDC (nominal) @ 150 mA max
+5 VDC (nominal) @ 150 mA max
Maximum Output Power: 5 W max
Input Voltage Range: 12 to 20 VDC
Input Current Draw: 1.2 A max
Efficiency: 70% typical
Parallel Provision: OR-ing diodes in output lines

Battery Type: Nickel Cadmium

Run Time with 2 DBK cards: 5 to 7 hours typical

Charge Circuit: Internal

Charge Time: 2 to 4 hours

Input Connections: DIN5S

Output Connections: DB37 Male

Controls: ON/OFF Rocker-arm switch

Indicators: LEDs for input power, P1 output power, and battery
charging

Operating Temperature Range: 0 to 50°C

Input Fuse Size: 2 A (Littlefuse 251002)
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DBK1 16-Connector BNC Adapter Module

Overview

The DBK1 provides a convenient means of attaching analog input signals from BNC cablesto a Dag* via
the P1 interface. Each of the 16 inputs has a switchable 100 Kw bias resistor to accommodate floating
signal sources. The 16 inputs can be used as 16 single-ended inputs (channel 0 to 15) or as 8 differential
pairs (channel 0to 7). The BNC inputs are grouped to reflect use in the differential mode (ch 0, ch 8, ch 1,
ch 9, ch 2, ch 10 ...) where channel 8 serves asthe low signal line of channel 0 and so forth.

Input Channel
_BNC Connectors_ __________________ Pt (@

1CH 0 /=ne X N
: QO [ > .

1 * + ° 5

: ! | %

! Switchable ! .

: CH 8/%®NC 100 KQ :

\ o Bias Resistors 1

1 1

] T

: v .

|| ol

(© ]
Inputs (0 thru 15) can be
used as 16 single-ended

| inputs or as 8 differential

| pairs.

Connections are shown for channels 0 and 8. As differential pairs, channel 0 serves as the high
signal line, and channel 8 as the low signal line. Connections for remaining channels are identical.

DBK1 Block Diagram

Hardware Setup

Configuration

The only configuration option isto enable or disable the 100 Kw bias resistors,
1 per channel. Two resistor networks (RN1 and RN2) contain the resistor
elements that are switched by SW1 and SW2 DIP switches. The rocker-arm
switches must be depressed in the desired orientation: OPEN for disabled =
(shunted). Default is enabled. Enable bias resistors to make differential e | SHANNES 34
measurements of signal sources with floating voltages. As shown inthefigure ~ RN1 SWi1
and silk-screened on the board,

SW1 controls channels 0, 8, 1, 9, 2, 10, 3, 11

=] CHANNEL 0
o | CHANNEL 8
e | CHANNEL 1
Q| CHANNEL 9
2lroo | CHANNEL 2
o | CHANNEL 10

N3dO
d

—& | CHANNEL 4
| CHANNEL 12
| CHANNEL 5

SW2 controls channels 4, 12, 5, 13, 6, 14, 7, 15 Qe x| CHANNEL 13
T EL2| CHANNEL 6
: ; ©|CHANNEL 14
DagBook Configuration ﬁ; CHANNEL 7
With a DagBook/100, /112, or /120, you must set JP4 for single-ended or RN2 SW2 CHANNEL 18
differential input as needed (refer to chapter 2). DBK1 Resistor

Configuration

DBK1 - Specifications

Name/Function: 16-Connector BNC Adapter Module
Connectors:

DB37 male, mates with Dag* P1

BNC connectors for signal input
Analog Input Connection: 1 BNC connector for each of 16 analog input channels
Dimensions: 221 mm wide x 285 mm long x 25 mm high (8.5” x 11” x 1.375")
Weight: 1.3 kg (3 Ib)
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DBK2 Four-Channel Voltage Output Card

Overview

The DBK2 provides the ahility to generate precise, bipolar output voltages. The DBK2 connects to the
Dag* P1 port. Like other P1-compatible DBK cards, the DBK?2 is addressed using one of 16 base channels.
Up to 4 DBK2s can share a single base channel for a maximum of 256 channels. The DBK2 can control an
array of external devices including programmable power supplies, proportional actuators, analog indicators,
and process controllers.

The DBK2 generates output voltages using a 4-channel 14-bit digital-to-analog converter (DAC). A
precision bipolar reference is used onboard to provide accurate and stable output voltages. Each output
channel isindependently jumper configurable for either £5V or £10 V operation. A 14-bit DAC can have
values from 0 to 16,383 (a value of 8192 should produce a voltage of 0). Thusin the +5V mode, the
voltage out Vour =[10V x (DAC/16383)] -5 V.

Sub-channel Card Address

Address P
DIP Switch DIP Switch

o) U0 [erese

Reference

|
D -

4, Aj-A, Micro-
Processor 4 Quad Voltage
2/ Gy-G, DAC Buffer

S SSH is simultaneous sample and hold.
L A, - A, are address lines 0 through 3.
/@ G, - G, are gain adjust lines 0 and 1.

DBK?2 Block Diagram

adé

Hardware Setup

Card Configuration

The Dag* channel and the output level must be configured.

123456
A 6-position DIP switch provides for address selection. The card address Value<1 ﬁ ﬁ ﬁ ﬁ % %
refersto the Dag* base channel. Any card addressin therange of 0to 15is 0 - " ope
valid. The sub-address allows up to 4 DBK2sto share asingle base channel. ~ Weight 8 4
Any sub-addressin the range of 0to 3isvalid. (With 4 local channelson a 23&‘:{358 iggress
card and 4 cards on each of 16 base channels, a maximum of 256 channels

N
- | Z
N
-

are possible.) The DIP switch uses binary weighted values. To select the JP1 - JP4 JP1 - JP4
desired address, set the corresponding switch values to one. For example, if L= ][] U= ]
the desired card addressis 11 then switches 1, 3, & 4 should be set to one. +5V Output 10 V Output

To set aswitch to avalue, depress the corresponding side of the rocker-arm  pBK2 Configuration Settings
switch.

Each local channel can be set for either £5V or £10 V output. Four 3-pin headers (JP1 through JP4)
correspond to output channels 0 through 3. To configure a channel for £5 V output, place the shunt jumper
across positions 1 & 2 (default setting) of the corresponding header (see figure). To configure a channel
for £10 V output, place the shunt jumper across positions 2 & 3 of the channel header.

Card Connection

Output voltage connections are provided via convenient screw terminals. Each terminal has an adjacent
analog common terminal for convenience. After all connections arein place, secure the wiresto the card
for strain relief. Small nylon tie wraps (not included) work well for this purpose. For convenience, there
are a so footprints on the board to accommodate BNC connectors.
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DagBook/DaqBoard Configuration
Use of the DBK 2 requires setting jumpersin the

DagBook/DagBoard. JP1 JP2 JP4

1. If not using auxiliary power, place the JP1 Y oo E E
jumper in the expanded analog mode. Note: O 0O |ocTout oo
this default position is necessary to power the O [ |-OCLKIN  ssH| =] O O
interface circuitry of the DBK2 viathe internal =1 [+15V | Single-Ended
+15VDC power supply. If using auxiliary Analog Option 0O Factory Default
power (DBK32A/33), you must remove both Card Use
JP1 jumpers (refer to Power Management at DBK?2 Jumper Configuration
the beginning of this chapter and the DBK 32A/33 sections).

2. Placethe JP2 jumper in the SSH position. Note: you must not use an external voltage reference
for DAC1 when using the SSH output (a conflict on P1 pin #26 would cause equipment damage).

3. *Place the JP4 jumper in single-ended mode (* applies only to DagBook/100, /112 and /120).

Software Setup in DaqView

This section shows you how to set up DagView for the DBK2 and your application. Refer to chapter 6,
DagView, for further details and screen captures.

From DagView’s main screen (v5),

1.
2.

3,
4,

5.
6.

7.
8.

Pull down the Device menu, and select Configure Hardware Settings. The Configure System
Hardware screen appears and shows the channel assignments.

Under Analog Input Option Cards External Connection, select the expand button for the chosen Dag*
channel. A drop down menu lists the available option cards.

Select the DBK2 Voltage Output Card. A smaller, sub-address setup window will appear.

In the sub-address setup window, select up to 4 cards to use. The software switch settings must
match the hardware setting of the DBK2's S1 DIP switch.

When all the channels and sub-addresses are set correctly, select OK to return to the DagView main
screen.

Open the Analog Output window.

Set the desired output voltage.

Execute.

Programming a DBK2
Note: Users of DagView or other turnkey packages can skip this section.

To send DAC output values to a DBK 2, you must:

Tell the software driver that DBK 2s are attached to a Card Address Sub Expgzlion
certain range of channels (Base Channel) Address Channel
Write the output channel DAC value(s) 0 : 0 16-19
0 1 20-23
The commands to perform these steps and some background 0 2 24-27
information are described below. The driver software defines 0 3 28-31
the concept of a channel bank. Each of the Dag*’s 16 base i 2 gggg
channels are referred to as a channel bank. Each channel bank 1 > 40: e
contains 16 expansion channels. In thisway a maximum of 1 3 44-47
256 analog input or output channels are provided via P1 2 - all - 48-63
expansion. The channel numbering of expansion channels etc : etc etc

startsat 16. Channels 0 to 15 are reserved, within the driver, for Dag* base channels. Thetableillustrates
the channel numbering scheme (see also the section Channel Control and Expansion in the chapter Signal
Management and Troubleshooting Tips).

The effective channel number of a particular DBK 2 channel can be calculated simply using the relationship.

effChan = 16 + (cardAddr * 16) + (subAddr * 4) + chan

where effChan = effective (expansion) channel number
cardAddr = card address (Dag* base channel)
subAddr = sub address
chan = DBK2 channel number
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The driver must, in certain cases, be informed of the type of DBK card attached to a channel bank by using
dagAdcSetBank. Function parameters include an effective channel number and the DBK type. Once
called, the driver assumes that all sub channels within that channel bank are of the same DBK type. The
following example function call tells the driver that DBK2(s) are attached on bank 1 (expansion channel 38
isin bank 1).

dagAdcSetBank (38, bankDBK2)
To write DAC values to the DBK 2 one of two functions can be used: dagDacWt and dagDacWtMany.

The dagDacWt function is used to update a single output channel. This function takes the expansion
channel and DAC value as parameters. The following sample function call sets the DAC value on channel
3810 12288 (in the £5 V mode, a voltage of 2500 mV = 10 (12288/16383) - 5).

dagDacWit(38, 12288)

The dagDacWtMany function allows multiple DAC channels to be updated simultaneously. As many as
16 channels can be updated at once. However, only expansion DAC channels on one bank can be updated
at onetime. If DBK2 cards are attached on banks 0 and 1, for instance, the dagDacWtMany function would
have to be called twice. Inthe dagDacWtMany function, the first parameter is the first channel to be
written to. The second parameter is apointer to an array of DAC values. The third parameter is the number
of valuesin the array (and the number of DAC channels to be updated). The following example function
call updates the DACs on channels 32 through 39 with the valuesin the array dac_vals.

dagDacWtMany(32, dac_vals, 8)

The DAC dataformat used in the DBK2 is offset binary. A DAC value of 0 corresponds to negative full-
scale and a DAC value of 16383 corresponds to positive full-scale. The DAC value to send for a particular
output voltage can be calculated from the formula:

_[Vout +(Vref 1 2)]” 16384
- Vref

wheree  DAC _va = DAC value sent to the DBK2 channel
Vref =10V for £5 V operation
Vref =20V for £10 V operation

DAC _val

Note: the DBK2 should not be programmed during an active acquisition. Doing so will cause the
acquisition to terminate prematurely.

For more information on specific software commands, refer to the separate Programmer s Manual.

DBK2 - Specifications

Name/Function: 4-Channel Voltage Output Card Accuracy: 0.05% of FS
Connectors: DB37 male, mates with P1 Screw terminals for Linearity: 0.02% of FS
signal output Hysteresis: 0.01% of FS

Resolution: 14-Bits (Monotonic)
Output Ranges: +5 V or £10 V (Jumper Selectable per Channel)
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DBK4 2-Channel Dynamic Signal Input Card

Overview
The DBK4 isa2-channel signal conditioner for dynamic signals. The DBK4 provides the hardware to
interface piezoelectric transducers that include accelerometers, microphones, force/pressure transducers,
and others. The DBK4 interfaces with the Dag* P1 connector. The block diagram shows the card’s
function and is explained in the section Hardware Description.
_|
BNC
R | Programmable P1
! i Coupling Flilter, © )
| a LPF | Sample IS
’—EO | Network PGA =, J & Hold B
L JP7 5 ©
| JP2 SSH T
JP4 | current .
_@— Source 1 [€ Output [—|- -
Channel e
Channel 0 2 ma aeleé:t - ©
Current Program. Micro i =
O 4@ Reference Clock Controller MUX WP o
Source 2 Ama | :
JP6 /;
Channel 1 is identical to Channel 0. Both channels make use of the same current reference, 7

micro-controller, MUX, programmable clock, and JP1, as well as connector P1.

In regard to jumpers, JP6 is common to both channels; and in place of Channel 0's JP2, JP4, and
JP7, Channel 1 uses JP5, JP3, and JP8, respectively.

Hardware Setup

Note: if using a DagBook/200 or /216 or a DagBoard/200A or /216A that is serial numbered 103350 or
earlier, you must contact the factory for a hardware upgrade (EO-1911) before using the DBK 4.

Card Configuration

Both hardware and software are used in configuration. This section focuses on the hardware. Jumpers and
switches are used to set: current source (current level and source enable/disable), filter bypass, signal
coupling, and channel addressing. It is best to remove power from the card to perform these selections.
The figure reveals the jumper and switch locations. Note: The hardware jumper settings referenced in the
following subsections are per-channel selections unless otherwise specified.

DBKA4 Block Diagram

Control Bus

JP3
SW1 Chan 1
[0=3TBANK
[4=6[BRD.
v

SN

[ ——oPEN— E;
[oras | P8
o s =
e = 2L
[ce ] = oA
|CHe | = AC/DC
fee e w2
[ ] = [=]:

PR DBK4
T
JP1 JP8 JP7 JP6
Chan 1 Chan 0

DBK4 Jumper & Switch Locations
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Main Channel and Sub Channel Selection
Up to 8 DBK4 cards can use 1 of 16 main Dag*

channels. Each DBK4 has 2 inputs; thus the maximum

input channel capacity is 256 (2 inputs x 8 cards x 16
main channels). The figure shows the channel hierarchy
including afew API channel numbers. (Channel
identification is described in the Channel Control and
Expansion section of the chapter Signal Management and
Troubleshooting Tips.)

The DBK4 uses JP1 and SW1 for channel and sub-
channel selection. (Position s8 on SW1isnot used.) The
DBK4 card or agroup of DBK4 cards (0-7) must have a
dedicated main channel. Do not intermix DBK4 cards
with other types of DBK cardsin achannel. If channel
settings conflict, your Dag* will not function properly.
Note: Once the channels are determined, record all
settings and label transducers accordingly for future
reference when expanding your system.

JP1 on the DBK4 is a 2x16 header located on the far left side of the card. A shunt jumper setting on JP1
allowsacardtoresidein 1 of 16 possible main channels. Any main channel in the range 0-15 isvalid. The
figure below shows that sub-switches s1 to s4 of SW1 can be set by binary valuesto equal the main channel
selection. This setting must match the jumper on JP1 so the onboard microcontroller knows the JP1
selection. The card then interprets and responds to only the correct card-related commands via P1.

The DBK4' s sub-channel addressis selected using switches s5 - s7 of DIP switch SW1 (located above and
to theright of JP1). Asa2-channel card, 3 switches are used to select 8 sub-channel addresses. Therefore,
it is possible for each Dag* main channel to use up to 8 DBK4s. The figure below shows 16 switch settings
for the Dag* main channel and 8 settings for the sub-channel (card) selection.

s1 to s4 SW1 settings must match JP1 setting
for main channel se‘lg‘t@n

16 main

channels 8 cards
CH15 per main 2 input channels
CH14 channel er card
CH13 P
CH12_|—|_card ch 0; API ch 192
CH11 Card 0 card ch 1; APl ch 193
CH10
CH9

card ch 0; API ch 206

g:g card ch 1 API ch 207
CH6
CH5
CH4 _|—|_card ch 0; API ch 64
CH3 Card 0 card ch 1; APl ch 65
CH2
g:g card ch 0; APl ch 78
= -:-Card 7 card ch 1; APl ch 79

DBK4 Channel Hierarchy

s5 to s7 SW1 settings for card #
apply to all 16 main channels

%ﬁﬁﬁ%ﬁ%ﬁ% ERRCHAE) RIS %ﬁ@%ﬁ% éﬁ%ﬁ%ﬁ%ﬁ %ﬁ%ﬁm
0t S o
Sk i O
8 9

DBK4 SW1 Channel Settings
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Signal Coupling (JP2 & JP3)

The figure shows jumper settings for selecting AC coupling, 10 Hz JP2 Channel 0

or 0.1 Hz High-Pass Filter (HPF), or DC coupling. 1 E E 2 oo =] E
Signal coupling is application specific. Selecting the 10 Hz HPF E E E 1=
will suit most applications when performing acceleration o0 O
measurements on “light” structures. When performing seismic 10 Hz 0.1Hz DC

measurements or measurements on “ massive" structures, the 0.1 Hz

S ) . : JP3 Channel 1
HPF will reject the DC bias component while preserving the low- =

frequency signals. o o E E =l E
DC coupling may be used when making a voltage mode E E 0o E O
measurement. Note: when the input signal is DC-coupled, the 2 oy 1 TG =
current source must be deselected (Jumper JP4 and/or JP5 removed) z '

to protect the transducer. JP2 & JP3 Signal Coupling Settings

Current Source (Transducer Biasing) (JP4 & JP5)

The DBK4 provides a current source for transducer biasing. Bias
current is selected (enabled or disabled) viajumpers JP4 (channel 0) CH 1| s ([0

and JP5 (channel 1) as shown in the figure. Channel 0
Installed Removed
Note: When the input signal is DC coupled, the current source must be  Current Source CU”S?ft Source
“off-line” (jumper removed) to protect the transducer. While DC On-Line -Line
coupled, the output voltage of the current source can approach 30 V
depending on the output impedance of the transducer. JP5
|:H:| Channel 1 D D
Installed Removed
Current Source Current Source
On-Line Off-Line

JP4 & JP5 Current-Enable Setting

Current Level (Transducer Biasing) (JP6)

Current level is not channel specific. The level selected appliesto
both channels. The figure shows the JP6 jumper settings for current LH 1| wee | ILH

level. Most transducers operate with either 2 or 4 mA of bias current. Bind Bind
However, biasing at 4 mA allows the transducer to drive longer 4 mA Current 2 mA Current
cables. (For more information, refer to the Cable Driving section of Saurce Level Source Level
the Accelerometer Tutorial later in this section.) JP6 Current Level

Filter Bypass (JP7 & JP8)

Jumpers JP7 and JP8 are used to enable or disable programmable Pin 1
filtering for channel 0 and 1 respectively. This selection determines the ch :r'::el 0
bandwidth of the signal to be processed. When disabled (bypassed), the ﬁ E
DBK4 can process a signal with a bandwidth up to 40 kHz. Thegainin

bypass mode is greater than in the filter mode by afactor of 1.583. For  Filter Bypassed Filter In-Line

example, When the PGA gainis set to 10, the filter mode gain is x10 and
the bypass mode gain is x15.83. .
Pin1 l:l
JP8
E Channel 1 E
[

Filter Bypassed Filter In-Line

JP7 & JPS Filter Bypass Setting
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Card Connections

TheD

BK4 connects to the Dag*’s P1 port or a P1 port on a DBK Expansion Module as described at the

beginning of this chapter.

For signal inputs, a BNC connector interface is provided for each channel. The DBK4 PC Board has a
microdot connector footprint that is wired in parallel with each BNC connector. The user is can customize
the input connector as needed. As afactory default, the DBK4 is not populated with microdot connectors.

DagBook/DaqBoard Configuration

Several setup steps at the DagBook/DagBoard are required to use DBK4 cards in a system (the Dag PC-
Card is configured in software and cannot supply power to the DBKs).

1.

3.
4,
*Note

If not using auxiliary power, place the JP1 jumper in the expanded analog mode. Note: this default

position is necessary to power the interface circuitry of JP1 JP2

the DBK4 viatheinternal +15 VDC power supply. If O=1 [-15V O 0O |DAC1-EXT

using auxiliary power (DBK32A/33), you must remove O O |-octoutr | O O [DAC1-INT

both JP1 jumpers. (The DBK4 isvery power inten_sive; O O | -OCLKIN O—0 | ssH

refer to Power Management at the beginning of this

chapter to calculate system power requirements). [ 5V O O lpaco-INT

Place the JP2 jumper in the SSH position. Note: you Angi:’r% 8220” O O |DACO-EXT

must not use an external voltage reference for DAC1

when using the SSH output (a conflict on P1 pin #26 JP3 JP4

would cause equipment damage). O oa SE

*Place the JP3 jumpersin bipolar mode. UNI- E E 16CH

*Place the JP4 jumpersin single-ended mode. E E BI- DIFF

: *applies only to DagBook/100, /112 and /120. O OfjscH
Bipolar Single-Ended

DagBook/Board Settings for the DBK4

Software Setup in DaqView

This section shows how to set the DagView parameters to accommodate the DBK4 and the application.
Refer to chapter 6, DaqView, for further details and screen captures. Note: If the version of DagView,
presently being used, does not support the DBK4 expansion card, then delete it and reinstall the latest

VErsiol

1

2.

o

n. DO NOT install the new version over the old version.

Once DagView is opened (launched), pull down the Device menu, and select Configure Hardware
Settings. The Configure System Hardware screen appears and shows you channel assignments.
Under Analog Input Option Cards, select the main channel for the DBK4 option card by selecting its
expand button. The chosen channel must correspond with the J1 jumper setting on the DBK4 card.
A drop down menu lists all the card options available in software. The Analog Input Option Cards
selection allows you to assign DBK expansion cards to the Dag*’ s analog inputs. Selecting a DBK
expansion board will add channels in the main window’ s analog input spreadsheet.

Select the DBK4 Dynamic Signal Card. A smaller sub-channel setup window will appear as shown in
the figure below. If the DBK4 option does not appear, you must exit the program and load an
updated version of DagView.

In the sub-channel setup window, select up to four channelsto use. Notethe 7, 6, 5 switch settingsin
the selection box. The“0” and “1” must correspond with the hardware setting on the S1 DIP switch
on the corresponding DBK 4 card.

Select the Config button. The DBK4 Configuration Settings screen will appear. The left column
lists the base-channel, sub-channel, and input channel for the sub-channels selected in step 4. The
other columns list 3 parameters for each input channel.

When all the channels are set correctly, select OK to return to the DagView main screen.

Verify settings on main screen, and resume normal operation.
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Hardware Description

Current Source (Transducer Biasing)

Each channel has a constant-current source which can be jumper-set to 2 mA or 4 mA. The bias current is
sourced through the center conductor of a coaxia lead and returns to the DBK4 from the transducer’ s case
viathe outer conductor. The current source provides a dynamic load of more than 1.4 Mw having a
negligible loading effect on the transducer’ s output. If biasis not required, the current source can be
disabled by removing a jumper and coupling the signals directly to the input preamplifier. Note: Use the 4
mA for long cables, high peak voltages, and high signal frequencies.

Signal Coupling

Theinput can be configured via jumpers to maximize the usable signal spectrum. The DBK4 provides two,
1-pole High-Pass Filters (HPF) and one DC path. The HPF can be set to 0.1 Hz, 3 dB cut-off frequency. In
this case, the system fregquency response is limited by the source characteristics. The HPF can also be set to
10 Hz, 3-dB cut off frequency, for high-frequency measurements. The 10 Hz setting is useful in attenuating
setup-induced low-frequency signals that can reduce the dynamic range (e.g., when using tape recorders as
signal sources). Note: When using 0.1 Hz coupling, it is recommended that the baseline be set via software
to the one-shot mode.

The DC path alows the DBK 4 to be used in voltage-mode measurements that convey DC aswell asAC
information. For example, when motion is measured with a DC LV DT, the transducer is biased with an
independent power supply and its output is referenced to ground. Caution: When the input signal is DC
coupled, the current source must be off-line (disabled, JP4 or JP5 removed) to protect the
transducer.

Amplifier

The DBK 4 includes a Programmable Gain Amplifier (PGA) with three gain settings (x1, x10, x100). The
gain settings are set for each channel via software. These gain settings are performed at configuration and
remain unchanged during a measurement sequence. The PGA has aflat response up to 100 kHz for in-band
and out-of-band frequencies.

Low-Pass Filter

To protect the in-band components from distortion caused by aliases of the out-of-band spectrum, the
DBK4 features a 12-pole programmable Butterworth Low-Pass Filter (BLPF). There are eight 3 dB cut-off
frequency (Fc) settings per channel, the lowest frequency is 141.6 Hz and the highest is 18 kHz. In general,
high order BL PF introduce amplitude and phase distortion near the 3 dB cut off frequency. Thiserror can
be reduced by limiting the measurement range. A typical measurement range is 70% to 80% of the 3 dB cut
off frequency.

For narrowband measurements the antialias filter can be bypassed providing an extended bandwidth of 40
kHz. In this configuration, the channel has lower distortion and a gain factor of 1.583. This setup may be
useful when calibrating accel erometers with sinusoidal motion. However, in this case, specia attention
should be given to external noise since high-frequency noise will be aliased into the signal band. Nete: The
switched capacitor clock must be turned on in software for the filter to work.

Sample and Hold

The card’s sample and hold amplifier samples all channels within a system (up to 256) within 50 ns of one
another and preserves their phase information. Measurement of transmissibility can be made between any
two of the 256 possible channels.

The Simultaneous Sample and Hold (SSH) istriggered on the first channel of a scan sequence; after which,
the A/D converter sequentially measures the output of each of the SSH amplifiers. In a scan sequence, the
first channel should be anon-SSH channel. However, if the scan sequence contains only SSH channels the
first channel will contain data taken in the sample mode. This dataisinaccurate and therefore should be
discarded; however, the second sample (valid) can be arepeat of the first. Note: the DagBook or
DagBoard SSH jumper (JP2) must be set to the SSH mode.
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Power Management

The DBK4 has circuits for avariety of measurement environments. When not needed, the filters and/or
current source can be powered down via software. This feature can be useful in field units to reduce overall
power consumption.

Software Controls

Power management, the PGA, and the low-pass filter's cut-off frequency are all software controllable.
These parameters are sent via the external address bus in the P1 connector to the DBK4. The
microcontroller decodes the configuration message, sets the PGA and filter controls, and illuminates the on-
board LED. However, if transmission errors are detected, the microcontroller flashes the LED and ignores
the message. The error is cleared when an error-free message isreceived. At power up, the current source
and filters are powered off and the LED is off. The LED will remain off until the DBK4 is successfully
addressed for the first time.

Programming a DBK4
Note: Users of DagView or other turnkey packages can skip this section.

The Applications Programming Interface (API) provides two functions to support the configuration of and
data acquisition from the DBK4. The following features have been added to the Dag* API:
1. A method for the user to specify the configuration parameters for the DBK4 cards in the system. The
configuration parameters needed are: card channel number, gain, maximum frequency; and baseline.
2. A method for the user to control the power management features for the DBK 4 cardsin the system.
The power management parameters needed are: card channel number, excitation enable/disable, and
clock enable/disable.
3. A method to provide software calibration and compensation of Dag* readings from the DBK4.

These methods are achieved through a combination of existing API functions and a new function. The
functional descriptions, prototypes, and parameter explanations of these new functions are explained below
(standard API) and also in the separate Programmer s Manual.

Software calibration requires a set of constants unique to each DBK4 card. These constants are supplied on
adiskette identified by a serial number. This serial number should match that of the DBK4 card. To install
these calibration constants, follow the instructions found in the “READ.ME” file included on the calibration
diskette.

Note: Thefirst channel in ascan should not be an SSH channel (refer to the Sample & Hold section
above). If the scan has only SSH type channels, the first reading should be discarded because it will be 10
ps earlier than the others.

dagAdcSetBank

The daqAdcSetBank function must be called using the bankDBK 4 definition to configure the
DagBook/Board software for any DBK 4 cards connected. When dagAdcSetBank is called using the
bankDBK 4 definition, the specified bank will be configured. This configuration includes al channels on
the DBK4. If the bank was configured to something other than bankDBK 4, dagA dcSetBank must first be
called with the Bank Not Defined parameter to disable the existing bank configuration before reconfiguring
it to abankDBK4. The acquisition parameters (e.g., scan group and trigger source) may change.

dagAdcSetScan

The dagAdcSetScan or equivalent function can be used to set the gain configuration of the DBK4
channels. The gain definitions found in the following table have been added to support the x1, x10, x100
and x1000 gains and filter/bypass modes of the DBK4 coupled with the x1, x2, x4 and x8 gains of the main
DagBook/DagBoard. As shown in the bypass gain definitions, there is an extra gain of x1.583 when in
bypass mode. Thisfunction is also used to send the DBK 4 configuration information to the actual
hardware.
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Filter Mode Gain Definition

Dbk4FilterX1 Dbk4FilterX2 Dbk4FilterX4 Dbk4FilterX8
Dbk4Filterx10 Dbk4FilterX20 DbKA4FilterX40 Dbk4Filterx80
Dbk4FilterX100 Dbk4Filterx200 Dbk4Filterx400 Dbk4FilterX800
Dbk4FilterX1000 Dbk4Filterx2000 Dbk4FilterX4000 Dbk4FilterX8000

Bypass Mode Gain Definition

Dbk4BypassX1_583 DbK4BypassX3_166 Dbk4BypassX6_332
Dbk4BypassX12_664

Dbk4BypassX15_83 Dbk4BypassX31_66 Dbk4BypassX63_32
Dbk4BypassX126_64

Dbk4BypassX158_3 Dbk4BypassX316_6 Dbk4BypassX633_2
Dbk4BypassX1266_4

Dbk4BypassX1583 Dbk4BypassX3166 Dbk4BypassX6332
Dbk4BypassX12664

dagDbkSetChanOption

The dagDbkSetChanOption function takes the configuration information and configures the specified
DBK4 channel. After one or more calls to dagDbkSetChanOption are made, dagAdcSetScan,
dagAdcSetMux, or dag200SetScan should be called. dagAdcSetBank (described above) should be called
before dagDbkSetChanOption.

PROTOTYPE int dagDbkSetChanOption
unsigned int chan,
unsigned int optionTypechar risingEdge,
/lenum DcotMaxFreq =3
DcotSetBaseline=4
DcotExcitation =5
DcotClock = 6
double optionVa ue unsigned char)
/I if optionType = DcotMaxFreq,
enum  DcovFreql8000Hz =0
DcovFreg9000Hz = 1
DcovFreg4500Hz = 2
DcovFreg2250Hz = 3
DcovFreql125Hz = 4
DcovFreg563Hz = 5
DcovFreg281Hz = 6
DcovFreql41Hz =7
if optionType = DcotSetBaseline,
enum  DcovBaselineNever =0
DcovBaselineOneShot = 1
if optionType = DcotExcitation,
false/zero disables the excitation source
true/non-zero enables the excitation source
if optionType = DcotClock,
false/zero disables the SC clock
true/non-zero enables the SC clock
chan

The channel number whose frequency, excitation or clock option type and value is provided in the
corresponding parameters of the function. From the channel information the bank address, sub
address, and board channel values can be derived. (From 16 to 271)
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optionType

A constant that specifies which option is to be set by the optionVaue parameter. For the DBK4,
optionType can be one of DcotMaxFreq, DcotSetBaseline, DcotExcitation or DcotClock.

optionValue

A constant containing the value of the specified option.

- For the DcotMaxFreq option, optionVaue specifies the high limit of the bandwidth
(DcovFreq...Hz).
For the DcotSetBaseline option, optionValue specifies the if the baseline will be set the next
time that dagAdcSetScan is called (DcovBaselineNever = do not set baseline,
DcovBaselineOneShot = set baseline in next dagAdcSetScan only—recommended when using
0.1 Hz coupling).
For the DcotExcitation option, optionValue specifiesif the excitation current source is
enabled or disabled (non-zero = enabled, zero = disabled).
For the DcotClock option, optionValue specifiesif the switched capacitor clock is enabled or
disabled (non-zero = enabled, zero = disabled). Note: must be enabled if using the filter.

Sample Program

This program (standard API) demonstrates the use of the calibration conversion functions to calibrate
readings from a DBK4. Both channels of the DBK4 should be jumpered for the filter mode.

#include <stdio.h>
#include “daqgbook.h”
unsigned int buf[30]; // data buffer to hold 10 3-channel scans
void
main(void)
{
unsigned int chan, X, Vy;

// initialize the DagBook
daglnit(LPT1, 7);

// read in the cal file containing the DBK4 cal constants
dagReadCalFile(“dagbook.cal™);

// set channel 16 to be a DBK4, this will configure all channels
on

// the DBK4 which includes channels 16 and 17 (2-channel card)
dagAdcSetBank(16, bankDBK4);

// set channel options unique to each channel
dagDbkSetChanOption(16, DcotMaxFreq, DcovFreql4lHz);
dagDbkSetChanOption(17, DcotMaxFreq, DcovFreq281Hz);

// set channel option common to both channels
for (chan = 16; chan <<= 17; chan++)

{
dagDbkSetChanOption(chan,
dagDbkSetChanOption(chan,
dagDbkSetChanOption(chan,
}

// acquire 10 samples from channels 15 to 17 at 3000Hz, each channel is
sampled at 1 kHz. Channel 15 is a dummy channel, acquired while channel 16
& 17 are simultaneously sampled.

dagAdcRdScanN(15, // start channel

DcotSetBaseline, DcovBaselineNever);
DcotExcitation, 1);
DcotClock, 1);

17,

// end channel

buf, // data buffer

10, // number of scans
DtsPacerClock, // trigger source
0, // one-shot mode

o, // trigger level

3000, // scan frequency

Dbk4FilterX1);

// gain setting
// calibrate all the data in one step

daqCalSetupConvert( 3, // number of channels in scan
1, // position of first channel to cal in scan
2, // number of channels to cal

DcalDBK4Filter, // cal type
Dbk4FilterX1i, // channel gain
16, // first channel number to cal
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1, // bipolar setting
0, // no offset
buf, // data buffer
10); // number of scans to cal
// print results
printf(*\nResults of AdcRdScanN:"");
for (x = 0; x<10; x++)

{
printf(*\nScan %2u:”, x);
for (y = 0; y<2; y++)

{

printf(* %5u”, buf[(x * 2) + y]);
}

// close and exit
daqClose();
b

Accelerometer Tutorial

What is a Low-Impedance Piezoelectric Accelerometer?

A low-impedance piezoel ectric accel erometer consists of a piezoelectric crystal and an electronic amplifier.
When stretched or compressed, the crystal’ s 2 surfaces develop a charge variation that is related to the
amount of stress, shock, or vibration on the crystal. The amplifier transforms the sensor’ s high impedance
to the output impedance of afew hundred ohms. Low-impedance piezoelectric transducers are used to
measure pressure and force as well as acceleration.

The accelerometer circuit requires only 2 wires (coax or twisted pair) to transmit both power and signal. At
low impedance, the system is insensitive to externally induced or “triboelectric” cable noise. Sensitivity is
not affected by cable length.

Transducer to DBK4 lead
Coaxial Cable

~N, NEAY
- | O
C Amplifier
’\lll‘ % Constant Input
Current
II Bias
. Voltage 30 VDC

Crystal R Power

GND

Transducer DBK4

Accelerometer Circuit

The figure shows a simplified accel erometer-DBK 4 connection. The voltage developed across R is applied
to the gate of the MOSFET. The MOSFET is powered from a constant current source of 2 or 4 mA and 27
volts.

In the quiescent state, the MOSFET circuit will bias off at about 12 V. Asthe system is excited, voltage
develops across the crystal and is applied to the gate of the MOSFET. This voltage will cause linear
variation in the impedance of the MOSFET and a proportional change in bias voltage. This voltage change
will be coupled to the DBK 4 input amplifier through the capacitor C. The low-frequency corner is
controlled by the value of R and the internal capacitance of the piezoelectric crystal. Unitsweighing only a
few grams can provide high-level outputs up to 1 V/g with response to frequencies below 1 Hz.
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Accelerometer Specification Parameters

Noise in Accelerometers

The noise floor or resolution specifies lowest discernible amplitude (minimum “g") that can be measured.
There are two main sources of noise.

- Noise from the crystal and microcircuit inside the accelerometer. Some types of crystals, such as
guartz, are inherently more noisy than others. A good accelerometer noise floor is 10 to 20 pV.
Noise from electrical activity on the mounting surface. Since the signal from the accelerometer isa
voltage, 60 Hz or other voltages (ground loop) will interfere with the signal. The best protection isto
electrically isolate the accelerometer.

Sensitivity

The sensitivity of alow-impedance accelerometer is defined as its output voltage per unit input of motion.
The unit of motion used isthe“g”. One“g” isequal to the Earth’s gravitational acceleration which is 32.2
ft/(sec)(sec), 386.1 in/(sec)(sec), or 981 cm/(sec)(sec). The output is usually specified in millivolts per “g”
(mV/g). Sensitivity is usually specified under defined conditions (frequency, testing levels, and
temperature).

Ex: 100 mV/g at afrequency of 100 Hz, level +1 g, at 72°F.
While a given sensor model may have a“typical” sensitivity of 100 mV/g, its actual sensitivities may range
from 95 to 105 mV/g when checked under stated conditions. Calibration values for individual sensors are
typically provided by the manufacturer.

Transverse Sensitivity

Accelerometers are designed to have one major axis of sensitivity, usually perpendicular to their base and
co-linear with its mgjor cylindrical axis. The output caused by the motion perpendicular to the sensing axis
is called the transverse sensitivity. This value varies with angle and frequency and typically is less than 5%
of the basic sensitivity.

Frequency Response

The frequency response of an accelerometer is defined as the ratio of the sensitivity of the accelerometer
measured at frequency (f) to the basic sensitivity measured at 100 Hz. Thisresponse is usually obtained at a
constant acceleration level, typically 1 g or 10 g. Convention defines the usable range of an accel erometer
as the frequency band in which the sensitivity remains within 5% of the basic sensitivity. Measurements can
be made outside these limitsif corrections are applied. Care should be taken at higher frequencies because
mounting conditions greatly affect the frequency range (see mounting effects).

Bias Level

Under normal operation, a bias voltage appears from the output signal lead to ground. There are two basic
MOSFET configurations commonly used. One exhibitsa 7-8 V bias and the second a9-12 V bias.
Operation of the two circuitsisidentical except for the available signal swing. The low voltage version
typically exhibits 5-10 puVrms versus 10-20 uVrms for the high voltage.

Dynamic Range

The dynamic measurement range is the ratio of the maximum signal (for agiven distortion level) to the
minimum detectable signal (for a given signal-to-noiseratio). The dynamic range is determined by several
factors such as accelerometer sensitivity, bias voltage level, power supply voltage, and noise floor.

Thermal Shock - Temperature Transients

Piezoel ectric accelerometers exhibit a transient output which is afunction of “rate-of-change” temperature.
This phenomenon., called “thermal shock”, is usually expressed in g/°C, and is related to:
Non-uniform mechanical stresses set up in the accelerometer structure
The so-called pyroelectric effect in piezoel ectric materials whereby an electrical chargeis produced
by the temperature gradient across the crystal.

In practice, the effect is quasi-static, producing a low-frequency voltage input to the MOSFET amplifier.
While usually occurring well below the low-frequency corner, the effect can momentarily reduce the peak
clipping level and cause loss of data. The phenomenon does not affect the basic sensitivity of the
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accelerometer and does not affect the data unless the thermal shift in the operation bias level resultsin
clipping. Where drastic thermal shifts are expected, the use of 12 V bias modelsis recommended. The
effect’s severity is related to the mass of the accelerometer. In 100 mV/g industrial units, the effect is
usually negligible. The effect can be reduced significantly by using rubber thermal boots provided for that
purpose.

Base-Strain Sensitivity

Strain sensitivity in an accel erometer is defined as the output caused by deformation of the base due to
bending in the mounting structure. In measurements made on large structures with low natural frequencies,
significant bending may occur—units with low base strain sensitivity should be selected.

Base strain effects can be substantially reduced by inserting a washer smaller than the accelerometer base
diameter, under the accelerometer base to reduce the contact surface area. This technique lowers the usable
upper frequency range.

Connector

This specifies the connector type and size (4-48, 6-40, 10-32 coaxial etc.) and the location on the sensor,
i.e., top or side (usually on the hex base). In cases where thereis no connector on the sensor, an integral
cable is specified with the length and particular connector, i.e., integral 6 ft to 10-32.

Acoustic Sensitivity

High-level acoustic noise can induce outputs unrelated to vibration input. In general, the effect diminishes
as the accelerometer mass increases. This effect may be reduced by using alight, foam-rubber boot.

Overload Recovery

Recovery from clipping due to over-ranging is typically less than one millisecond. Recovery from quasi-
static overloads which generate high DC bias shifts are controlled by the accelerometer input RC time
constant which is fixed during manufacture.

Power Supply Effects

The nominal power supply voltage recommended by most manufacturersis 15to 24 V. Units may be used
with voltages up to 28 volts. Sensitivity variations caused by voltage change istypically 0.05%/volt.
Power supply ripple should be lessthan 1 mVrmes.

Physical Setup

Mounting Effects

Adding an accel erometer to atest object may influence the test object’ s mechanical resonance and/or reduce
the resultant vibration level. The mass of the structure and accelerometer, as well as the position on the
structure can affect the measurement. For example, an accel erometer with a small mass relative to the mass
of an automobile, will affect measurements on the hood when placed directly in the center. The same
accelerometer placed on the more massive frame will have little effect.

The resonance change in a simple spring mass system caused by adding an accelerometer may be
approximated by:

#f =fn{1-[m/(m- ma)]™

Where:
+f = Change in Resonant Frequency
fn = Original Resonance Frequency without Accelerometer
m = Spring Mass
ma = Mass of Accelerometer

Threaded Stud Mount

The preferred method for attaching an accel erometer to the test surface is by the threaded stud mount. This
method yields the best results because it fuses the accelerometer and test surface. When the stud mount
method isimpractical, an adhesive installation is a good alternative depending on the application.

5-24 DBK4, DBK Option Cards and Modules DaqgBook/DagBoard/Daq PC-Card User’'s Manual



Adhesive Mounts

Some accel erometers are designed to be glued directly to the test surface. Others must use mounting
adapters (bases) for adhesive mounting. These adapters are normally glued to the test surface and the
accelerometers are stud mounted to them. When applying alayer of adhesive, keep in mind that the
adhesiveis actually a spring and has the effect of creating a new spring-mass system with lower high
frequency response. To avoid athick glue line, the Cyanocrylate family of adhesives work well for the
following reasons:
- They cure quickly, within seconds.

Glue lines can be kept ultra-thin by using glue sparingly and pressing the accel erometer to the surface

with adequate force.

Cleanup is easy since these adhesives are readily dissolved with acetone.

Removal of Adhesive Accelerometers

Many accelerometers and —
adhesive adapters have been ? Accelerometer
damaged or destroyed by

improper removal. A safe way
of removing the accelerometer ; Silicone

i i Silicone Maintain Grease
|s_t0 torqueit or t_he adapter Grease Cloarance Adhesive
with awrench using the flats \ 'I : ,—Base
provided. Adhesivesare | | | X L_:._[ I '+ Adhesive

generally weakest in the shear f ‘

mode and will readily yield
under steady torque. Never
strike an accelerometer to

remove it. The traumawill
likely damage the accel erometer and affect calibration.

Standard Stud Mount Typical Adhesive Mount
Accelerometer Mounting

Magnetic Mounting Adapters

Magnetic mounting adapters are used to attach accelerometers to ferromagnetic surfaces such as machinery
and structures where the instrument is to be moved quickly from place to place. The accelerometer is
attached to the magnet (usually by stud mount) and the assembly is then applied to the surface.

In general, magnetic adapters should be used with caution and never trusted beyond 1 kHz. Again, expect
response degradation in direct proportion to the weight of the accelerometer. To ensure the best possible
accuracy from the magnetic mount installation, follow these steps:

1. If possible, attach the magnet to bare metal. Paint will lessen the holding force of the magnet and can
affect response.

2. Clean mounting areato remove ail, grease and foreign matter which could reduce the contact for a
strong magnetic bond.

3. Select aflat areato achieve maximum surface contact.

4. Attach the magnet to the test surface CAREFULLY. Remember that the pull of the magnet rises
sharply just before contact with the ferromagnetic surface. Thisforce could pull the assembly from
your hand resulting in a severe metal-to-metal shock. This could over-range the accel erometer
beyond its maximum shock limit and damage it.

5. If possible, calibrate the magnetic/accelerometer assembly.

Electrical Grounding

Case-Grounded Design

In case-grounded designs, the common lead on the internal impedance matching electronicsistied to the
accelerometer case. The accelerometer base/stud assembly forms the signal common and electrically
connects to the shell of the output connector.

Case-grounded accel erometers are connected electrically to any conductive surface on which they are
mounted. When these units are used, care must be exercised to avoid errors due to ground noise.
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Isolated-Base Design

To prevent ground noise error many accelerometers have base-isolated design. In these models the outer
case/base of the accelerometer isisolated electrically off ground by means of an isolation stud insert. The
proprietary material used to form the isolation provides exceptional strength and mechanical stiffnessto
preserve high-frequency performance.

Accelerometer Practical Limitations

Mass Loading

In general, the accelerometer mass should be less than 10% of the rigidly coupled mass of the object under
test. The test object should be asrigid as possible at the mounting point, such as a bearing housing rather
than a sheet metal cover.

Upper Frequency Response

Piezod ectric accelerometers will naturally attenuate below the low frequency 3db point, but will amplify
data at or near their mounted resonant frequency. The mounted resonant frequency of the accelerometer
should be approximately five times the highest frequency of interest (for £0.5 dB accuracy). Refer to the
frequency response data supplied with each accel erometer to establish the usable range. For general
surveys or where broader tolerances are permissible, smaller multiples may be used. For example, for
frequencies up to 1/2 the mounted resonance, sensitivity would typically be 12% higher than nominal.

Cable-Connector Handling Precautions

Connectors

Clean the connector ends periodically with a stiff bristled brush (such as a glue brush or small paint brush
with clipped bristles) dipped in asolvent. Thiswill remove metal slivers (which can peel off connector
threads and short across contacts), oil and other contaminants.

When connecting 10-32 or 5-44, thread cables to sensor jacks. Do not use pliers to torque knurled coupling
nutsin place. Hand tightening is sufficient for most applications. If the nut tends to loosen under severe
shock or vibration, you may use a mild thread locking compound. Use it very sparingly and apply only to
the male thread (jack) to avoid contamination of the electrical contact.

The 10-32 and smaller connectors are fragile due to their small size. Always hold the transducer steady and
twist off the knurled coupling nut. Never hold the coupling nut and twist the transducer. Use 10-32 and
smaller connectors only where their small size is required.

Cables

The weakest point on the cable assembly is at the
intersection of the wire and connector, so stress at this
point isto be avoided. Sharp bends can overstress the
conductors and insulation causing shorting or breakage.

Strain Relief Loop Adhesive Cable Clamp

Fixed

The figure shows the preferred methods of cable routing
to the connector by causing the flexure to occur away
from thisintersection point. Relative cable motion at Strain Relief
the sensor body or connector can cause erroneous Loop
output signals at frequencies where cable motion is
amplified (cable “whip”). Miniature accelerometers are
especially susceptible due to their small size and low - y—
mass. This problem is remedied by proper tie down as Adhesive Cable Clamp
shown. A “strain relief loop” will ensure that cable Accelerometer Connections

flexure does not occur at the connector when the cable is fastened to a stationary surface.

Moving
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Triboelectric Noise

Triboelectric noise is caused by the potential developed in aflexing cable. The triboelectric noise voltage
or chargeis coupled to the signal leads by means of inner conductor capacitance, and may be represented by
avoltage source in series with a capacitance. In general, triboelectric noise is associated with flexural
displacement of the signal cable and is most prevalent where low-frequency vibrations (below 10Hz) are
being measured. It is difficult to detect without external references but, if repositioning or securing the
signal cable alters the measured output, triboelectric noise isalikely suspect.

Cable Driving

Operation over long cables is a concern with all types of sensors. Concerns involve cost, frequency
response, noise, ground loops, and distortion caused by insufficient current available to drive the cable
capacitance.

The cost of long cables can be reduced by coupling a short (1 m) adapter cable from the accelerometer to a
long low-cost cable like RG-58U or RG-62U with BNC connectors. Since cable failure tends to occur at
the accelerometer connection where the vibration is the greatest, only the short adapter cable would need
replacement.

Capacitive loading in long cables acts like alow-pass, second-order filter and can attenuate or amplify high-
frequency signals depending on the output impedance of the accelerometer electronics. Generally thisis not
a problem with low-frequency vibration (10 Hz to 2000 Hz). For vibration and shock measurements above
2000 Hz and cables longer than 100 ft, the possibility of either high-frequency amplification or attenuation
should be considered.

The DBK4 constant-current source provides 2 or 4 mA to integral electronics. Use the higher current
setting for long cables, high peak voltages, and high signal frequencies.

The maximum frequency that can be transmitted over a given length of cable is afunction of both the cable
capacitance and the ratio of the maximum peak signal voltage to the current available from the constant
current source:

_ K
" 2pC887V 9
lcc- Ib@
Where:

f = Maximum frequency in Hz

C = Cable capacitance in picoFarads

V = Maximum peak measured voltage from sensor in volts

Icc = Constant current from current source in mA

Ib = Current required to bias the internal electronics, typically 1 mA

K = 3.45 x10° (K isthe scale factor to convert Farads to picoFarads and Amperes to milliAmperes
and afactor to alow cable capacitance to charge to 95% of the final charge.)

Frequency Response to 5% of
Drive Current | Cable Length Maximum Output Signal Amplitude

(mA) @30 pFIft (Ft) 1V x5V

2 10 185 kHz 37 kHz

2 100 18.5 kHz 3.7 kHz

2 1000 1.85 kHz 370 Hz

4 10 550 kHz 110 kHz

4 100 55 kHz 11 kHz

4 1000 5.5 kHz 1.1 kHz

DagBook/DagBoard/Daq PC-Card User's Manual DBK Option Cards and Modules, DBK4  5-27



DBK4 - Specifications
Name/Function: 2-Channel Dynamic Signal Input Card
Physical Specifications
Channels: 2
Signal Connection: 1 BNC connector per channel
Dimensions: 8.28"W x 3.25"H
Operating Specifications
Power Consumption (typical): 20mA @ +5V, 95mA @ +15V, 80 mA @ -15V
Current Source:
Output Impedance: >1.4 Mw
Compliance: 27 VDC
Current Levels: 2 & 4 mA
Broadband Noise: 0.3 pA RMS (Bw = 100 kHz)
Input Impedance: 150 kw

Gain:
Bypass Mode: x1.583  x15.83 x158.3
Filter Mode: x1 x10 x100
Input Ranges: 5V +500 mV 50 mV FS
Coupling: AC, DC
AC: 1-pole, 10 Hz HPF

1-pole, 0.1 Hz HPF
Input Signal/Noise: >96 dB (Bw = 100 kHz)
Filter(Typical):
Distortion
Bypass Mode: @ 1 kHz: -83 dB; @ 10 kHz: -80 dB
Filter Mode: @ 1 kHz: -75 dB; @ 10 kHz: -72 dB
Cut-off(Fc):
18 kHz 9 kHz 4.5 kHz 2.25 kHz
1125Hz 562.5Hz 281.2Hz 141.6 Hz
Flatness DC - 80% Fc: +0.2 dB
Channel Matching DC - 80% Fc: Phase: +6°
Accuracy Passband Center: + 0.5 dB
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DBKS5 4-Channel Current Output Card

Overview

The DBKS5 can control four 4 to 20 mA current loops. The DBK5 connects to the Dag*’'s P1 port and uses
one of the Dag*’s 16 base channels. Up to 4 DBK5s can share a single base channel for a maximum of 256
channels. The DBKS5 neither sources nor sinks current; instead, it modulates current in an externally
powered loop. In thisway, the DBKS5 acts as a current-loop transmitter. The DBK5 is compatible with
regulated or unregul ated loop supplies of 12 to 45V and with loop resistance up to 1.95 Kw according to
the relationship:

— *
VSUPPLY - VTRANSMITTER + (ILOOP RLOOF’)

where: VTRANSMITTER =6 V, and ILOOF’ =20 mA max DAC | mA

0 4

The DBKS5 provides loop-current control through 12-bit digital-to-analog converters (DACS).

The 12-bit range of 0 to 4095 corresponds with 0 to 100% of full-span and an output of 4t0 00T 7.9

20 mA. Asshown in the table, the current output loyr = 4 mA + (DAC/4095 x 16 mA).

Thus, the DAC values for currents between 4 and 20 mA = 255.94 x (Ioyt - 4 MmA). 4005 | 20

The 4 channels are optically isolated from the Dag* and from each other. |solation allows the loop voltages
to float beyond the Dag*’ s common mode range. An externally powered loop allows the DBKS5 to continue
to modulate the loop current in the event of afault or power lossin the Dag*. If theloop is powered-up
before the Dag*, the DBK5 will maintain the loop current at 4 mA. After afault, the DBK5 will maintain
the loop current at the last level set.

Configuration
DIP Switch |
Sinieialeiaiall Regulator
P1 -
7 9 —‘ |
SSH Opto |3 Current
4 A-A 2 Couplers DAC Buffer 2
0~ M3
5, G,-G Micro- I'W‘O‘-ILNO"I
0 1 Processor Channel 0 Zero Span
$———>] Channel 1
$——>{ Channel 2
——>| Channel 3
SSH is simultaneous sample and hold.
A, - A; are address lines 0 through 3. Circuits for Channels 1, 2, and 3 are the same
G, - G, are gain adjust lines 0 and 1. as shown for Channel 0.
DBKY5 Block Diagram

Hardware Setup

Card Configuration

Up to 4 DBK5s can use asingle Dag* channel. With 4 inputs on a card and

16 main channels, a maximum of 256 inputs are possible. Each card must 0 aR g

appear unique to the Dag*. An onboard DIP switch sets the card and sub Value< ﬁ ﬁ ﬁ
address selection. The 8-position DIP switch uses the first four switches to ) ! OPEN

set 1 of 16 main Dag* channels (any card address in the range of 0 to 15 is Weight 8 éar% 1 85b1

valid.). Thelast two switches set the sub address. The sub address Address  Address
distinguishes each of 4 DBK5s on a single channel (any sub address in the DBK5 Configuration Settings
range of Oto 3isvalid). The card and sub address selection DIP switches form a set of binary-weighted
values. To select the desired address, set the corresponding switches to the proper binary settings. For
example, if the desired card addressis 11 then switches 1, 3, & 4 should be set to 1. To set aswitchto a
value, depress the corresponding side of the rocker-arm switch. (Switch positions 5 and 6 are not used.)
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Card Connection

Current-loop connections are provided via dual screw terminal connections. The + and - loop connections
are shown in the figure. Once all connections are in place, secure wiresto the board at captive areas at the
end of the board. Nylon tie wraps (not included) work well for this purpose. Note 1: An external loop-
voltage supply must be provided. Note 2: to meet CE safety specifications, an edge guard (kit p/n
232-0806) must be attached to the DBKS card before insertion into a DBK41 expansion chassis. This
guard helps prevent accidental access to high-voltage circuits.

Loop Power Supply
SuP
[©
Current DBK5 E + Current
Loop - l.oor R Loop
Transmitter (1 channel)g — " Receiver

DBKS5 Current Loop Configuration

DagBook/DaqBoard Configuration
Use of the DBK 17 requires setting jumpersin the

DagBook/DagBoard. JP1 JP2 JP4
1. If not using auxiliary power, place the JP1 [ |-15V oo E E
jumper in the expanded analog mode. Note: O O |-ocTouT OO
this default position is necessary to power the 0O O |-OCLKIN ssh
interface circuitry of the DBKS5 viathe internal 00 Sinl:IL_Eln:(:ed
+15VDC power supply. If using auxiliary [ _*15 v oo Sing! o
power (DBK32A/33), you must remove both Anglogj Ouptlon ml
ar se

2.

3.

JP1 jumpers (refer to Power Management at
the beginning of this chapter and the
DBK32A/33 sections).

Place the JP2 jumper in the SSH position. Note: you must not use an external voltage reference
for DAC1 when using the SSH output (a conflict on P1 pin #26 would cause equipment damage).
*Place the JP4 jumper in single-ended mode (* applies only to DagBook/100, /112 and /120).

DBKS5 Jumper Configuration

Software Setup in DaqView

This section shows you how to set up DagView for the DBK5 and your application. Refer to chapter 6,
DagView, for further details and screen captures. From DagView’s main screen (v5),

1.

2.

3.

o

© N

Pull down the Device menu, and select Configure Hardware Settings. The Configure System
Hardware screen appears and shows the channel assignments.

Under Analog Input Option Cards External Connection, select the expand button for the chosen Dag*
channel. A drop down menu lists the available option cards.

Select the DBK5 Current Output Card. A smaller, sub-address setup window will appear.

In the sub-address setup window, select up to 4 cards to use. The software switch settings must
match the hardware setting of the DBK5's S1 DIP switch.

When all the channels and sub-addresses are set correctly, select OK to return to the DagView main
screen.

Select Analog Output under window menu.

Set the mA vaue for each channel.

Execute.
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Programming a DBK5
Note: Users of DagView or other turnkey packages can skip this section.

Note: the DBKS5 should not be programmed during an active acquisition. Doing so will cause the
acquisition to terminate prematurely.

To send DAC output values to a DBK5, you must:
Tell the software driver that DBK5(s) are attached to a certain range of channels
Write the output channel DAC value(s)

The commands to perform these steps and some API
background information are described below. The driver Card Address Sub Expansion
software defines the concept of a channel bank. Each of (Base Channel) Address Channel
the Dag*’s 16 base channels are referred to as a channel 0 : 0 16-19
bank. Each channel bank contains 16 expansion channels. 0 1 20-23
In this way a maximum of 256 analog input or output 8 g gggz
channels are provided via P1 expansion. The channel 1 0 32-35
numbering of expansion channels starts at 16. ChannelsO - 1 1 36-39
15 are reserved, within the driver, for Dag* base channels. 1 2 40-43
Thetable illustrates the channel numbering scheme (see 1 3 44-47
also the section Channel Identification in the chapter e%c -:t”c- 42;;?3

Signal Management and Troubleshooting Tips).
The effective channel number of a particular DBK5 channel can be calculated simply using the relationship.

effChan = 16 + (cardAddr * 16) + (subAddr * 4) + chan
where effChan = effective (expansion) channel number
cardAddr = card address
subAddr = sub address
chan = DBK5 channel number

The driver must, in certain cases, be informed of the type of DBK card attached to a channel bank by using
dagAdcSetBank. Function parameters include an effective channel number and the DBK type. Once
called, the driver assumes that all sub channels within that channel bank are of the same DBK type. The
following example function call tells the driver that DBK5(s) are attached on bank 1 (expansion channel 38
isin bank 1).

dagAdcSetBank (38, bankDBK5)

To write DAC values to the DBKS5, one of two functions can be used: dagDacWt and dagDacWtMany.
The dagDacWt function is used to update a single output channel. This function takes the effective
channel and DAC value as parameters. The following function call sets the DAC value on channel 38 to
2048, which corresponds to 12 mA (computed: 4 mA + [2048/4095 x 16] = 12.002 mA).

dagDacWt(38, 2048)

The dagDacWtMany function allows multiple DAC channelsto be updated simultaneously. As many as
16 channels can be updated at once. However, only expansion DAC channels on one bank can be updated
at onetime. If DBKS5 cards are attached on banks 0 and 1, for instance, the dagDacWtMany function would
have to be called twice. In the dagDacWtMany function, the first parameter is the first channel to be
written to. The second parameter is apointer to an array of DAC values. The third parameter isthe number
of valuesin the array (and the number of DAC channels to be written to). The following sample function
call updates the DACs on channels 32 through 39 with the valuesin the array dac_vals.

dagDacWtMany(32, dac_vals, 8)

For more information on specific software commands, refer to the separate Programmer s Manual.

DBKS - Specifications

Name/Function: 4-Channel 4-20 mA Current Output Card Hysteresis: 0.02% FS

Connectors: DB37 male, mates with P1. Screw terminals for signal output. Regulation: 0.05% FS

Accuracy/Linearity: 0.1% FS Compliance: Rioop = (VsuppLy - 6) / 0.020 max
Resolution: 4 mA / LSB, monotonic Isolation: 500 V
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DBK7 4-Channel Frequency-To-Voltage Input Card

Overview

The DBK7 can be used for diverse frequency-monitoring applications. Typical uses include measuring the
flow of liquids with aflowmeter and measuring rotation (rpm) with a shaft encoder. The monitored process
must generate a series of electrical pulses whose frequency is related to the desired variable.

Features of the DBK7 include:
Inputs can be analog (high or low level) or digital.
Each channel has a programmabl e frequency range.
Noise effects can be minimized by debounce, attenuation, and low-pass filtering.
Up to 64 DBK7s can be used with asingle Dag* for a maximum of 256 channels.

The block diagram (see figure) shows the card’ s basic function. Each channel:
- Conditions an input signal
Selectsthe signal’srising or falling edge
Debounces the edge
Measures the signal’ s frequency.

The D/A converter outputs a voltage from -5 V to +5 V to correspond with the selected frequency range.
(The Dag* must be configured for bipolar operation.) The Dag* directs the card’s D/A converter to convert
the data from the proper input channel.

Jumpers shown configured for analog input mode.
Schmitt-Trigger
| Buffer >
Digital Input Mode ﬂ
B o - Microprocessor-Based
Frequency Measurement
Analog Input Mode (=) Lﬂ Circuit
/ P1
Selectable | 3. LPF N
Attenuator ™ N
Low Pass -
Filter Output Channel 25
E > DAC Select Header  [—>{|. ¢
Ve (JP1) °a
Channel 0 eas. 25
Channel 1| ag
Channel 2 | i
Channel Address & o0
Channel 3 | T Sample Enable Lines %

DBK7 Block Diagram

Hardware Setup
Setting up the DBK7 hardware includes:

Configuring onboard jumpers and switches for the application. To prevent card damage, the DBK7
must be configured before connecting to inputs and outputs.
Connecting the input cables to sensors and the output cableto a Dag*. The Dag* must be configured

for bipolar operation. For the DagBook/100, /112, or /120, this requires a hardware setting of jumper
JP3.
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Card Configuration

Several jJumper and switch settings must be made on the DBK7 card to match both the system setup and the
signal conditioning requirements. This section describes atypical configuration. The figure shows the
location of jumpers and switches the user must set during card configuration.

Input Input
Channel Channel2 Channel 3 Low-pass Attenuation
Selection Jumpers  Jumpers Filter Jumpers ~ Jumpers

Y/

CHO

JFYGZ JPv61
JP64 ol ] JP63
w i} 1 :[]
a
| ol
CH3
JP42 JP41
Ghta crg JP44 @l w JP43
CH13 CH5 1 o 1
CH12 CH4 H :[]
CH11 CH3 =l
iCH10 CH2
g2 & cre
EEE &=l Jp24 P22 P2 JP23
S S S OC 1«5 1 o E -
QCO|-— a
S S S I CRD 1|~E==1 o
ooo ICRD O *:‘ __
000 | st CH1
= ‘ JP4 0 J ! JP3
Bk g
o
L ol
| - ]

Card Selection Input Input Input Circuit
Channel 1 Channel 0 Selection Jumpers
Jumpers Jumpers

Jumper and Switch Location

Channel and Card Selection Configuration

Up to 4 DBK7 cards can connect to asingle Dag* channel. Thus, a 16-channel Dag* can connect to 64

DBKY7 cards. Since each card has 4 input channels, a fully populated system can use 256 input sensors. To

keep these inputs organized, the card is configured by physically setting a jumper (J1) and a DIP switch

(SD).
- Jlisa24-pin (3x8) header requiring two pinsin arow to be connected. Up to 4 cards can share the

same channel.

Sl isa6-position DIP switch (positions 3-6 set the Dag* channel). Each card sharing a Dag* channel

can have one of four sub-addresses (card number) as set by S1 (positions 1 & 2).

Note: J1, S1, and the software must all be set to the same channel.

Set the main channel and sub-address as follows:

1. Determine the Dag* channel and card number for each DBK7 used. It may be necessary to check the
software setup and other cardsin the system to avoid a conflict. Note that aDBK7 may share a
channel with 3 other DBK7s. Each card sharing a Dag* base channel must use a unique card number
sub-address.

2. Setthe J1 jumper across the 1st and 2nd or the 2nd and 3rd pin of arow to the desired channel. Refer
to the silk screening just above the jumper for proper positioning (see figure).

3. Set S1 DIP switches 3-6 (OCO to OC3) to match the channel selected on J1, and verify both settings
(S1 and J1) are correct (see figure).

4. Set S1DIP switches1 & 2 (CRDO and CRD1) to give the card a unique sub-address with the chosen
Dag* channel. Any unused sub-address in the range 0-3 is valid (see figure).
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Input Signal Conditioning Configuration

Hardware settings affect 3 aspects of signal conditioning:
Input circuit selection: analog or digital
Attenuation selection
Low-pass filter selection.

Input Circuit Selection

Each input channel can be set for the analog or digital circuit. Two jumpers must be set for each channel.

Select the input circuit for each input channel as follows:
1. Determinethe best circuit type for each channel.

Thedigital input circuit works best for DC-coupled signals where the low level isless than 0.5
V and the high level is above 2.5 V and the voltage does not exceed £15 V. By using apull-
up resistor, switches and relays can create the signal. Frequencies can be as high as 960 kHz.
The digital input circuit does not attenuate or filter the input signal.

The analog input circuit is AC-coupled and is sensitive to signals from 100 mV to 84 V p-p.
It also provides attenuation and low-pass filtering to reduce the effects of noise.

2. Position theinput circuit jumpers for analog or
digital (seefigure). Verify that both jumpers

Analog setting for

for achannel are set the same (JP3 and JP4 for ’

channel 0; JP23 and JP24 for channel 1; JP43 E

and JP44 for channel 2; and JP63 and JP64 for

channel 3). ]
Pins
1&2

Attenuation Selection (Analog Input Circuit Only)

When measuring strong anal og signals, the attenuator can reduce the input sensitivity and the effects of

both

input circuit jumpers

Digital setting for both
input circuit jumpers

1

Channel: Jumpers

0: JP4 & JP3

1: JP24 & JP23
2: JP44 & JP43
3: JP64 & JP63

Input Circuit Selection Jumpers

noise. If enabled, the attenuator reduces the input sensitivity by afactor of about 20.

Set the attenuation for each channel as follows:
1. Determine the best attenuation for each channel.

Ll

!

Pins
2&3

Use attenuation and reduced sensitivity if the input signal’s peak level exceeds 1 V.
Disable attenuation for full sensitivity if theinput signal’s peak level islessthan 1 V.

2. For attenuation, position the jumper across pins 1 and 2.
Attenuation is enabled (the default setting). (Seefigure.)

3. Todisable attenuation, position the jumper across pins 2 and 3.
The full-strength signal is used.

4. Verify the jumper position for each input channel (JP1 for channel

0, JP21 for channel 1, JP41 for channel 2, and JP61 for channel 3).

Jumpers/Channels
JP1/0, JP21/1, JP41/2, & JP61/3

'

O

1

Reduced

Sensitivity

Pins
1&2

|

'

Full

1

Sensitivity

Pins
2&3

Attenuation Selection Jumpers
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Low-Pass Filter Selection (Analog Input Circuit Only)

The low-pass filter removes high-frequency noise that could otherwise fool the DBK7 into detecting a
higher frequency. To set the low-passfilter:

1. Determine the highest frequency you expect to measure on each Jumpers/Channels
input channel. JP2/0, JP22/1, JP42/2, and JP62/3

2. Select the next higher cutoff frequency (30 Hz, 300 Hz, or 100 1 O 1 O
kHz) for each corresponding channel (see figure Typical Sine- E O
Wave Sensitivity vs Frequency later in this section), and verify — E
that the DBK7’ s sensitivity will accommodate the expected input [ E
signal strength. O [l

3. Set jumpers JP2 (channel 0), JP22 (channel 1), JP42 (channel 2), 150 300 Hz 30 Hz
and JP62 (channel 3) accordingly (see figure). Pins Pins Pins

182 2&3 3&4

Low-Pass Filter Jumpers

Card Connection

After the DBK7 hardwareis configured, it can be safely connected to the system. On the input side, up to 4
sensors connect to the card’ s input BNC connectors. On the DB37 (P1) side, the DBK7 connects to the
Dag* (possibly through an expansion module) viaa CA-37-x (or CA-131-x) cable.

Do not allow sensor input voltages to exceed 30 Vrms (42 Vpeak, 84 Vp-p) for
analog or £15 V for digital. Stronger signals may damage the DBK?7 card or
present an electrical shock hazard.

Connect the DBK7 card as follows:

1. Connect each sensor BNC connector to a mating connector on the card. Channel labels (CHO to
CH3) are printed just below the corresponding connector. Tag each sensor with its corresponding
Dag* channel, card sub-address, and DBK7 input channel.

2. For asingle DBK7 card, connect one end of the Dag* cable to the card’s male DB37 output
connector. Note: with a DagBook, use a CA-37-1; with a DagBoard, use a CA-131-1; with aDaq
PC-Card, use a CDK 10 (expansion, power module) with CA37-1 and CA-134 cables.

3. Connect the other end of the cable to the P1 port of the Dag*. For multiple DBK 7 cards, use a CA-
37-x (or CA-131-x) cable to daisy-chain several cards or an expansion module. For example, three
DBK7s (or 2 DBK7s and an expansion modul€) can be connected to a DagBook with a CA-37-3.

4. For multiple cards from a Dag PC-Card, cable CA-134 must first connect to an expansion module (a
CDK10 or a DBK41 with a DBK 33 power card) then through a CA-37-x to the DBK7s.

Note: For longer cable runs, use a CA-113 to add 6 ft of cable length where needed.

For CE Compliance

To maintain the EMI emission and immunity standards for CE compliance, the DBK7 must be placed in a
DBK41/CE 10-slot analog expansion module that is connected to the Dag* by a CA-143-x cable rather than
the CA-37-x (refer to the DBK 41 section). In the presence of 3 V/m RF fields,

500 mV pp signals are required to maintain 0.1% accuracy.

Metal shells of the BNC connectors must be directly connected to the chassis ground in order to

maintain 100 mV sensitivity and 0.1% accuracy.

The host computer must be properly grounded.

The host computer and peripheral equipment must be CE compliant.
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DagBook/DaqBoard Configuration
Several setup steps at the DagBook/DagBoard are required to use DBK7 cardsin a system.

1

*Note: applies only to DagBook/100, /112 and /120.

If not using auxiliary power, place the JP1 jumper in the JP1 JP2

expanded analog mode. Note: this default position is =1 ]|-15Vv O O |DAC1-EXT

necessary to power the interface circuitry of the DBK42 O 0O l-octout | o0 o |bAc1-INT

viatheinternal +15 VDC power supply. If using

auxiliary power (DBK 32A/33), you must remove both O O |-OCLKIN | B0 | ssH

JP1 jumpers (refer to Power Management at the (= |+15Vv O O |paco-INT

beginning of this chapter and the DBK 32A/33 sections).  Analog Option O O |DAC0-EXT

Place the JP2 jumper in the SSH position. Note: you Card Use

must not use an external voltage reference for DAC1 JP3 P4

when using the SSH output (a conflict on P1 pin #26 O o SE

would cause equipment damage). UNI- E E 16CH

*Place the JP3 jumpersin bipolar mode. E E Bl DIEF

*Place the JP4 jumpersin single-ended mode. O O scH
Bipolar Single-Ended

DagBook/Board Settings for DBK7

Software Setup in DaqView

This section shows you how to set up DagView for the DBK7 and your application. Refer to chapter 6,
DagView, for further details and screen captures.

From DagView’s main screen (v5):

1

2.

10.
11.

Pull down the Device menu, and select Configure Hardware Settings. The Configure System
Hardware screen appears and shows the channel assignments.

Under Analog Input Option Cards External Connection, select the expand button for the Dag*
channel chosen for the DBK7. A drop down menu lists the available option cards. The selected
channel number must match the J1 and S1 settings on the DBK7 card.

Select the DBK7 4-Channel Frequency-to-Voltage Card. A smaller, sub-address setup window will
appear.

In the sub-address setup window, select up to four cards to use. Note the “crd0” and “crd1” settings
to theright of the selection box. The“0” and “1” must match the hardware setting on the DBK7’s
S1 DIP switch (positions 1 & 2).

Select the Config button. The DBK7 Configuration Settings screen will appear. The left column lists
the Dag* channel, the card sub-address, and the sensor input channel for the sub-address selected in
step 4. The user-input columns list 4 parameters for each input channel. Set these parameters
independently, or use the Fill Down box to apply the same value to several entriesin a column.

In the Edge column, select the Rising or Falling edge to give the cleanest, most stable signal. The
default setting (Rising) will usually give acceptable results. If not, try the Falling edge.

In the Debounce(ms) column, select adelay interval (0, 0.6, 2.5, or 10 ms). Use “0” (debounce
disabled) for clean, high-frequency signals. Increase the debounce as needed for noisy, low-
frequency signals such as from switches and relays.

In the MinFreq(Hz) column, select the low end of the desired frequency range. A process with awide
variation in signa frequency requires awide range, and the DBK7 can measure a wide range faster
than narrow range. |f ahigh degree of accuracy is desired in a narrow range, the measurement speed
will slow down accordingly.

In the MaxFreq(Hz) column, select the high end of the desired frequency range.

When all the channels are set correctly, select OK three times to return to the DagView main screen.
Verify settings on the main screen (Sequence Rep Rate, Data Destination, etc.), and resume normal
operation. DBK7 readings are usually displayed in Hz.
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Hardware Function

This section explains DBK7 functions that affect user settings to ensure the best performance. For setup
guestions or noise problems, refer to the related section. The figure provides an overview of signal
conditioning function blocks and can be referred to for the following discussions.

@ Condition Select Measure Analog Signal
P —»D P ﬂ
N Signal Edge ebounce Frequency DAC to Dag*
Sensor Inputs
DBK?7 Function Diagram

Input Signal Conditioning

The DBK7 conditions the input signal in several ways to provide the best output accuracy. Reducing noise
and limiting the bandwidth are the first steps in the conditioning process and are done in hardware.
Software can further clean up the signal by selecting the cleanest edge to read and by setting a debounce
delay to ignore spurious signals.

Analog Input Signal Conditioning

The equivalent analog input circuit is shown in
the figure. Input voltages should be at least 50
mV peak-to-peak. The maximum analog input
signal is30 Vrms (42 Vpeak, 84 Vp-p). Stronger
signals may damage the DBK7 or present an
electrical shock hazard.

When the input circuit jJumpers are set for analog,

the center conductor of the BNC connector is AC-coupled through a 0.33 uF capacitor to the attenuator.
The outside conductor connects directly to ground. With the attenuator disabled for full sensitivity, input-
protection diodes limit the signal to about 1.5 Vp-p. Larger signals will see an impedance of 6.7 KW (rather
than 20 KW) in serieswith 0.33 yF. With the attenuator enabled, the input impedance remains 20 KW
regardless of theinput level.

Filter
Attenuate 100 kHz —
1:1 or 1:50|—| 300 Hz [ ComPpare —»
or 30 Hz

DBK7 Analog Equivalent Input Circuit

After AC-coupling, attenuation V p-p

and filtering, a comparator 100

convertsthe input signal into a 50

clean digital signal. The 30 300 30 300

comparator output is high when 20 Hz—Hz—Hz iz

the center-pin signal is higher 10 // ,/ ,/ // 100

than the outside-conductor _sgnal 5 —Attenuation /| / ,/ / H

(and low when the center-pin is / // // /

lower). The comparator has 2 ON \\ / ,/ / 7 /

hysteresis to reduce the effects of ] \v/ ,/ / ,/ ,/

noise by ignoring small signals. .5 /Attenuation // // T

The graph shows typical sine- OFF / 100

wave sensitivity in peak-to-peak 0.2 \ / KHz

voltage vs frequency from 5 Hz 01 \\ /

to 500 kHz. Six combinations of 0.05 \‘ P //

attenuation (on/off) and low-pass = T

filtering (30 Hz, 300 Hz, and 100  ¢.02

kHz) are graphed. 001 Hz
1 2 51020 50100 1000 10,000 100,000 1,000,000

DBK7 Typical Sine-Wave Sensitivity
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5V

Digital Input Signal Conditioning

The equivalent digital input circuit is shown in the figure. Optional
The input signal may range from -15 to +15 V. Higher Switch 27K

or relay

voltages may damage the DBK?7.

When the input circuit jumpers are set for digital, the outside
(shield) conductor of the BNC connector connects directly to
ground. The center conductor is pulled up with 27 KWto +5 YT7
V and then passes through a 2.7 KW protection resistor
before being detected by a Schmitt-trigger buffer with input-
protection diodes.

Theinput thresholds are fixed TTL levels. Below 0.5V (0.8 V typical), the Schmitt-trigger buffer output is
low. Above2.1V (1.6 'V typical), the buffer output is high. The 27 KW pull-up resistor allows the digital

DBK?7 Digital Equivalent Input Circuit

inputs to sense switches or relays connected directly to the DBK7 mA|,

as shown in the figure. The debounce circuit can remove noise i I

effects of switching. (volts)| (mA) 1,

The input impedance for digital signals depends on the signal level. -15 | 6.3 , ; .V

For signals between 0 and 5 V, the input-protection diodes do not
conduct, and the digital input impedance isjust the 27 KW pull-up
resistance. For signalslessthan OV or greater than 5V, the input- 5 0
protection diodes conduct and the impedance drops to about 2.4
KW. The figure shows the approximate digital-input
current/voltage relationship.

0 | -0.2

15 | 4.1

DBK?7 Digital I/V Relationship

Edge Selection

The DBK7 determines the frequency by measuring the time between successive rising or falling edges of
the input signal. Which edgeis electrically cleaner depends on the application and related components. If
rising edges are used, the edge selection circuit does not modify the signal. If falling edges are used, the
circuit inverts the signal so falling edges appear as rising edges to the subsequent circuits. Through
software, each channel can be independently set for rising- or falling-edge.

Debouncing

Debouncing is a process of ignoring signals too short to be real events. When arelay or switch closes, the
electrical contacts may not initially make good contact. Mechanical vibrations can occur, and contact is
made and broken several times stabilizing. Counting all these signals would yield too high a frequency.
The debounce circuit solves this problem by ignoring rising edges not preceded by a sustained low signal.
The sustain interval can be set in software to 0, 0.6, 2.5, or 10 msfor each channel. Debouncing may be
disabled (0 ms) for clean, high-frequency signals. Long debounce times will limit high-frequency response
(e.g., 210 ms debounce will limit the frequency to about 100 Hz).

The figure shows the effect of 10 ms debouncing on anoisy signal. To be counted, arising edge must be
preceded by alow sustained for at least 10 ms without any other edges. Rising edges a and f are counted
because they are preceded by low signal levels sustained for at least 10 ms (the debounce time). All other
rising edges (b, ¢, d, and e) areignored. Any falling edge makes (or keeps) the debounced output low,
regardless of preceding edges. Thus, the DBK7 can detect short pulses even with debouncing.

Sustained Ignored Edges Sustained Ignored Edges
Low Low
"Bouncy"
Debounced
Qutput
| | | | | | |
Time (ms) 0 10 20 30 40 50 60
DBK?7 Debouncing Effects
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Frequency Measurement

After debouncing, the signal’s frequency is ready to be measured. Frequencies are measured to 12-bit
accuracy between a minimum frequency (F,,) and maximum frequency (Fn.)- This frequency range can
be programmed individually for each channel. The limitationson F ;, and F,,, are:

The frequency range must be within 0 to 1 MHz.

Frnax - Fmin Must be at least 1 Hz.

Frrax ! Frmin Must be at least 100/99 (1.010101).

Based on F;,, and F,,5, the DBK7 measures the frequency by counting input cycles during a variable time
interval. The length of the interval depends on the difference between F,, and F,,,,
For awide range (when F;, and F,,., are far apart), each bit of the 12-bit result represents alarge
frequency change and can be measured quickly.
For a narrow range (when F,,, and F,,,, are close together), each bit of the 12-bit result represents a
small frequency change and takes longer to measure.

The following equation determines the time interval needed to measure a frequency:
Minimum M easurement Period (sec) = (4096 X 0.5 n8) [Fraxd (Finax - Fmin)]

In this equation:; 4096 derives from 12-bit precision; 0.5 psis the resolution of the DBK7’ stiming circuits;
and F. / (Frax - Fmin) 1S the ratio the measurement time must be increased to achieve 12-bit accuracy over
the selected range.

To see how the measurement period varies, consider two examples:
To measure frequencies from 59 to 61 Hz, the measurement period is at least 4096 x 0.5 usx 61/2 =
62.5 ms, or about 16 measurements per second.
To measure frequencies from 1 to 61 Hz, the measurement period is at least 4096 x 0.5 ps x 61/60 =
2.1 ms. Notethat asthe DBK7 only measures frequency once per cycle, it would take from 1 to 61
measurements per second.

Thus, measuring frequencies over a narrow range takes longer than over awide range as the ratio of
Finaxd (Fmex - Fmin)- The actual measurement time is the sum of several items: the minimum measurement
period (from the equation above), the actual input period, and a variable processing time of 0to 4 ms.
Note: If the Sequence Rep Rate (on DagView's main screen) is set faster than the measurement rate,
multiple readings of the same measurement will occur.

After the frequency (F) is measured to the required accuracy, it is scaled to a 12-bit number (D) for use by
the Digital to Analog Converter (DAC). This 12-bit number is determined by the formula:
D = 4096 [(F - Frin) / (Fnax - Fmin)]; Where 0 @ DAC < 4096

If the measured frequency is Fnin, then the scaled result is 0. If the measured frequency is Fra, then the
scaled result would be 4096 but is limited to 4095. Measured frequencies below F;, are scaled as 0;
frequencies above F are scaled as 4095. The highest frequency that produces an accurate result is the
one that convertsto a DAC value of 4095; that is, Fry, + 4095/4096 (Fax - Fimin) Which is the same as F -
1/4096 (Fmax - I:miﬂ)-

D/A Conversion

The 12-bit scaled result is stored in the DAC to be read by the data acquisition system. Instead of having 4
DACs with their associated circuits, the DBK7 shares a single DAC among the four channels. (The Dag*
reads one channel at atime.) Using the DAC this way makes the DBK7 more reliable, cost-efficient, and
easier to calibrate. Each time the Dag* addresses a different DBK7 channel, the DAC supplies the
corresponding voltage (V) according to the formula:

Vo =10.0 (D/4096) - 5.0 V

Since DAC vaues (D) range from 0 to 4095, DBK 7 output voltages range from -5.0000 to +4.9976 V.

Cadlibration for the DBK7 is automatic. When the DBK7 isinitialized through software, its gain and offset
errors are measured. The output circuits are then adjusted so the Dag* measurements correspond to the
DAC setting. The DBK7’ s software-adjustable gain and offset can correct for small errorsin the DBK7 or
the Dag*. Thisautomatic calibration eliminates the periodic need for manual calibration.
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Programming a DBK7
Note: Users of DagView or other turnkey packages can skip this section.

To support the DBK 7, the following features were added to the Dag* API (Application Programming
Interface):
- A method to specify the channel setup for the DBK7 cards in the system. The configuration
parameters are: base-channel, sub-address (card number), input channel, rising/falling edge selection,
debounce time constant, minimum frequency and maximum frequency.
A method to convert ADC datainto frequencies. (Refer to the model section Linear Conversions in
the separate Programmer s Manual.)

Card Configuration Functions

The dagAdcSetBank function [standard API] must be called using the bankDBK?7 definition to configure
the Dag* software for aDBK7 card. When dagAdcSetBank is called using the bankDBK 7 definition, the
specified bank will be auto-calibrated. This calibration includes all channels on the DBK?7. If the bank was
configured to something other than BankDBK 7, dagAdcSetBank must first be called with the
bankNotDefined parameter to disable the existing bank configuration before reconfiguring it to a
bankDBK7. The acquisition parameters (e.g., scan group and trigger source) will change. Note: “Bank”
refers to the 16 sub-channels within 1 Dag* base channel.

The dagDbkSetChanOption function takes the configuration information and configures the specified
DBK?7 channel. After one or more calls to dagDbkSetChanOption are made, dagAdcSetScan,
dagAdcSetMux, or dag200SetScan should be called. dagAdcSetBank (described above) should be called
before dagDbkSetChanOption.

The dagAdcSetScan or equivalent function are used to send the current DBK7 option settings to the actual
hardware. A new gain definition, Dbk7X1, has been added to the API. Thisisthe correct gain definition to
use for the DBK?7.

daqDbkSetChanOption

int dagDbkSetChanOption(
unsigned int chan,
unsigned int option Type //enum DcotSlope=0
DcotDebounceTime =1
DcotMinFreq =2
DcotMaxFreq =3
double optionValue) /lif optionType = DcotSlope
true/non-zero = rising edge
false/zero = falling edge
if optionType = DcotDebounceTime
DcovDebounceNone = 0
DcovDebounce600us = 1
DcovDebounce2500us = 2
DcovDebouncelOms = 3
if optionType = DcotMinFreq or DcotMaxFreq,
minimum or maximum frequency value
chan
The channel number whose slope, debounce time, or frequency option type and valueis provided
in the corresponding parameters of the function. The bank address, sub-address, and board
channel values are derived from the channel information (16 to 271).
optionType
A constant that specifies which option is to be set by the optionValue parameter. For the DBK?7,
optionType can be one of DcotSlope, DcotDebounceTime, DcotMinFreq or DcotM axFreq.
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optionValue

A constant containing the value of the specified option.

- For the DcotSlope option, optionV alue specifies either arising or falling edge (Non-zero =
rising edge; zero = falling edge).
For the DcotDebounceTime option, optionValue specifies no debounce time or a debounce
time of 0.6 ms, 2.5 ms or 10 ms (DcovDebounceNone, DcovDebounce600us,
DcovDebounce2500us, DcovDebouncelOms).
For the DcotMinFreq option, optionV alue specifies the minimum frequency (from 0 to
990000 Hz). Must be 1% and at least 1 Hz less than MaxFreq.
For the DcotMaxFreq option, optionV alue specifies the maximum frequency (from 1 to
1000000 Hz).

Sample Program Excerpt
The following program excerpt (standard API) is discussed in greater detail in the Programmer s Manual.

// Set channel 16 to be a DBK7. This step will configure and auto
// calibrate all channels on the 4-channel DBK7 card including channels
// 16, 17, 18 and 19 (if used).

dagAdcSetBank(16, bankDBK7);

// Set channel option common to all channels
for (chan = 16; chan <= 19; chan++)

{

dagDbkSetChanOption(chan, DcotSlope, 1);
dagDbkSetChanOption(chan, DcotDebounceTime, DcovDebounceNone);
dagDbkSetChanOption(chan, DcotMinFreq, 50.0);
dagDbkSetChanOption(chan, DcotMaxFreq, 60.0);

}

Specifications - DBK7

Name/Function: 4-Channel Frequency-to-Voltage Input Card High-level:
Input Channels per Card: 4 0.75 V typical (1.25 V max) p-p sine wave @ 10 Hz to 100 kHz
Maximum Cards per System: 64 Any edge of 0.75 V (1.25 V max) amplitude and 50 V/s rate.
Maximum Channels per System: 256 Input impedance: AC-coupled (0.33 pF), in series w/ 20 KWto
Input Connector: 1 BNC connector per channel ground.
Daq* Connector: DB37 male, mates with P1 250 mV hysteresis.
Frequency Ranges: (programmable) 0 Hz to 960 kHz Maximum Input Voltage: 30 Vrms (84 Vp-p)
Output Voltage Range: -5V to +5 V Low Pass Filters: (hardware selectable) 30 Hz, 300 Hz, 100
Debounce Delays: (software selectable) 0, 0.6, 2.5, 10 ms kHz
Measurement Rate: up to 500 per second per channel, 1000 per ~ Digital Input
second total TTL-Level: 0.001 to 960 kHz.
Accuracy: 0.1% Input Impedance: 27 KW pull-up to +5 V|| 50 pF
Analog Input VLiow( 0 ):0.8Vtyp, 0.5V min
Low-level: V High ( 1 ):1.6 Vtyp, 2.1 V max
50 mV typical (100 mV max) p-p sine wave @ 10 Hz to 100 kHz Hysteresis: 400 mV min
Any edge of 50 (100 max) mV amplitude and 5 V/s rate. Pulse Width (high or low): 520 nsec min.
Input impedance: AC-coupled (0.33 pF), in series w/ 20 KWto Maximum Input Voltage: -15 V to +15 V.
ground.

15 mV hysteresis.

5-42 DBK7, DBK Option Cards and Modules DaqgBook/DagBoard/Daq PC-Card User’'s Manual



DBK8 Eight-Channel High-Voltage Input Card

Overview

The DBK8 reads voltages up to +100 V from DC to 10 kHz. The inputs are balanced differential and
referenced to the Dag* analog common. No external biasing resistors are used. The input impedance of
each DBKS8 channel is 10 Mw to minimize loading of the circuit being measured. Two DBK8s can share
the same Dag* base channel to allow a maximum of 32 DBK8s and 256 high-voltage inputs.

Each DBK 8 channel has 3 user-set voltage ranges: 10, 50, and 100 V. The ranges are selected by the
placement of shunt jumpers on pin headers for each channel. While the channel-to-channel resistanceis 10
Mw, there is no other inherent isolation between the channels. The common of the host computer has a
direct connection to the Dag* analog common. Either side of any input channel is5 Mw from analog

common.

The DBKS8 has 3 attenuation factors.

The £100 V range attenuates the input by a factor of 20.
The +50 V range attenuates the input by a factor of 10.

The £10 V range attenuates the input by afactor of 2.

Note: the signal coming from the DBK8 into the Dag* does not exceed +5V.

2.49MQ

Differential
Amplifier

+

Typical of all 8 channels.

MUX

1 Jumper J16 is shown at position 3-2 for
High (upper board) selection.

JP16'

Gain
Common (x1)
Differential
Amplifier MUX
+
2.49MQ 10 VV\
Jumper Positions
(10 V selection shown)
DBKS Block Diagram

P1
e LL
Address A
Recognition 2
)< Stage
(« 3/ A-A

Output Channel 16
Select Header
(JP1A)
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Hardware Setup cH15 100V

CH14
CH13 S0V

|
CH12 ov|O O

Card Configuration

Inputs from 1 or 2 DBK8s are multiplexed into 1 of the Dag* base
channels. Channel selection is made on 2x16-pin header JP1A by
placing the shunt jumper on the pair of pins next to the chosen base
channel.

CH10 100V

CH9
CHa sov|O O

CH7 t1ov|O O
CH6
CH5 Voltage Range
CH4 Header for each
CH3 channel (set both

The Dag* addressing scheme allows for 16 inputs on each analog
channel. The DBK8isan 8-input card; and 2 DBK8's can use the same
channel if oneis configure for low channels and the other for high ot ( Pk
channels. Placing the shunt jumper on JP16 in the 2-1 position sets the CHY jumpers to match)
card address for the lower 8 channels (0-7) in an address group. Placing  [ERJ)|cHo (Factory Default)

the shunt jumper on JP16 in the 2-3 position sets the card address for the

upper 8 channels (8-15). JP16

Each of the 8 input channels has 3 voltage ranges that are manually

selected by the placement of apair of shunt jumpers on a channel range 3 2 1 3 2 1
select header. It isimportant that both jumpers are placed on the same SET RECOG HI  SET RECOG LO
range value or incorrect voltage readings will be received by the system. DBKS Configuration Settings

o|o|o|o|o|o|o|o|o|ojo|o|o|o|olSs
I:II:II:II:II:II:II:II:II:II:II:II:II:II:II:I;

Card Connection

The DBK8 is equipped with screw terminal connectors for easy accessto all of the analog inputs.
Connections are provided as 8 pairs of input terminals. Thereisahigh and alow terminal in each channel
pair to maintain consistent polarity signs with voltage readings. For AC signals, the polarity is arbitrary
unless multiple signals are being connected with an interest in channel-to-channel phase relationships. Once
all connections are in place, captive areas are provided at the end of the DBK 8 for securing the wires to the
board. Nylon tie wraps (not included) work well for this purpose. Note: the DBK8 has a footprint on the
card to install a DB37 connector to accommaodate input signals. The pinouts are the same as P1 for the 16
main channels, but the other pins are not wired. Pins 30 to 37 correspond to channels 7 to 0; pins 11 to 18
correspond to channels 15 to 8 (or low 7 to 0 in differential mode)—see chapter 2, 3, or 4 for P1 pinout
locations. Note: to meet CE safety specifications, an edge guard (kit p/n 232-0806) must be attached
to the DBKS8 card before insertion into a DBK41 expansion chassis. This guard helps prevent
accidental access to high-voltage circuits.

DagBook/DaqBoard Configuration
Use of the DBK8 expansion card with a

Danook/Danoard reguires 3 jumper settings. JP1 JP3 Jha
If not using auxiliary power, place the JP1 jumper in L[5V 0o
the expanded analog mode. Note: this default O 0O |-ocTouT
position is necessary to power the interface circuitry O O |-ocLkiN
of the DBK 42 viathe internal +15 VDC power 00 , OO
supply. If using auxiliary power (DBK32A/33), you Analon O +_15 v FB'pOIar Single-Ended
must remove both JP1 jumpers (refer to Power nalog Option ractory fractory
Management at the begl nni ng Of thIS Chapta. and the DanO()k/Danoard Jumpers‘for the DBKS8

DBK32A/33 sections).
2. *Place the JP3 jumper in bipolar Mode.
3. *Place the JP4 jumper in Single-Ended mode.
*Note: Only applies to the DagBook/100, /112, and /120. All other Dag* s are set via software.

Daq* Connection

Several options exist for placement of the DBKS8 card in a system. Because the inputs can be high-voltage,
the card should be physically secure and out of harm’sway. The DBK8 will install readily in the 3-position
DBK10 chassis, the 10-position DBK41 card cage, a CDK 10, the card slot in either the DagBook/112 or
/216, or in a section of a snap-in mounting track mounted to a secure surface or used as an insulated holder
for aloose DBKS.
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Software Setup in DaqView

This section shows you how to set up DagView for the DBK8 and your application. Refer to chapter 6,
DagqView, for further details and screen captures.

From DagView’s main screen (v5):

1.

2.

Pull down the Device menu, and select Configure Hardware Settings. The Configure System
Hardware screen appears and shows the channel gnments.

Under Analog Input Option Cards External Connection, select the expand button for the chosen Dag*
channel. (The chosen channel must match the DBK8 hardware setting of JP1A.) A drop-down menu
lists the available option cards.

Select the DBK8 Voltage Input Card. A smaller, setup window will appear.

Choose RecogL o or RecogHi (or both if using 2 DBK8s on the selected base channel) by clicking the
proper checkbox(es). The software selection of low or high channels must match the DBK8
hardware selection on JP16.

When all the channels and sub-addresses are set correctly, select OK to return to the Configure
System Hardware screen, and set other channels as needed.

When done, select OK to return to the DagqView main screen. The main window now has 8 channels
for each DBK8 selected. The channels are identified by three numbers: main channel, card (lower-0
or upper-1), and input channel number. Set other spreadsheet columns as desired.

Programming a DBK8
Note: Users of DagView or other turnkey packages can skip this section.

The following example shows how to get a sample from the DBK8 expansion card. An easy way to
determine which software channel number corresponds with a physical channel isto use the
dagAdcExpToChan command. This command will use the expansion card # and channel to calculate the
channel # used by the dagAdcRd command.

expCard = 2; /*DBK8 JP1A position*/
expAddr =1, /*DBK8 JP16 position*/

/* 0forJP16 on 1&2 */

/* 1forJP16 on 2& 3 */
expConn=0;  /*DBK8 channel humber*/
expChan= expAddr*8 + expConn; /*DBKS8 connection*/
dagAdcExpToChan(expCard, expChan, & softChan);
dagAdcRd(soft Chan, & sample, DgainX1);

For more information on specific software commands, refer to the Programmer s Manual.

DBKS8 - Specifications

Name/Function: 8-Channel High-Voltage Input Card
Connectors: DB37 male, mates with Dag* P1 pinouts; screw terminals and DB37 footprint for signal inputs.
Voltage Input Ranges: +10 VDC, +50 VDC, +100 VDC; selection by jumper for each channel.

Input Impedance: 10 Mw

Attenuation:

@ 10V, Vout=Vin/2
@ 50V, Vout=Vin/10

@ 100 V, Vout=Vin/50
Output Voltage Range: +5 VDC (into Dag*)

Bandwidth: 15 kHz

Attenuation Accuracy: 0.5%
Offset Voltage: Typical: 0.5 mV; Maximum: 2.0 mV
Offset Drift : Typical: 4 uv/°C; Maximum: 10 pVv/°C
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DBK9 Eight-Channel RTD Card

Overview

The Dag* measures temperatures sensed by RTDs that are attached to the Dag* through the DBK9 RTD
expansion card. Up to eight RTDs can attach to each DBK9 and up to 8 DBK9s can attach to the Dag* for
measuring a maximum of 256 temperatures. The DBK9 card supports 3- or 4-wire RTDs and operates by
reading 3 voltages and using them in the following equation:

RTD = [Va- Vd-2(Va- Vb) Rsense] / Vd (Result in Ohms)
Where: Rsense = 100 w (a constant derived from the actual hardware)

The result of this equation is converted into atemperature via software (using a complex formula and
lookup tables). The DBK9 features an on-board Programmable Gain Amplifier for measuring 100 w, 500
w, or 1000 wtype RTDs. For each RTD, the DBK9 can measure temperatures in arange of -200 to

+850°C.
Current | |RTD Type| | RTD Biasing
Source Selector Vier
RTD Range
Selector
i RTD Connecto_r V. Output P1
r N v, V. toV Channel Q
r ] V. |MuxT——=2>|MUx PGA Select B
. 7~ v ‘ Header 5
i RTD ) D > (JP1) 25
Optional Li ° 5
ptional Line A, e
Rsense Ay ° 5
) A, and A, are address lines. .
G, and G, are gain adjust lines. ot
L
(9]

DBK9 Block Diagram

Hardware Setup

Card Connection

The DBK9 is equipped with screw terminals for the connection of 3-wire or 4-wire RTDs as shown in the
figure.

Source +
Sense +

Source +
Sense +

Rx +
Sx +

Sx -
Rx -

Rx +
Sx +

Source - Rx -

3-Wire Connection 4-Wire Connection
RTD Connections
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Card Configuration
Two aspects of card configuration are the channel address and the RTD type.

Channel Address Jumpers

One or two DBK9s may be connected to each Dag* channel (2x8 signals x 16 channels for a maximum of
256 inputs). Since thisis adaisy-chain type of interface, each card must appear unique to the Dag*. Thisis
accomplished by setting the Channel Select jumper (JP1) and the Channel Group Select jumper (JP4) of
each DBK9. JP4 selects either Upper (8-15) or Lower (0-7) channels. No two cardsin a Dag* system
should be set with the same channel settings.

JP1

JP4
0O O |CH15 Channel Group Select
O O |CH14
O O |CH13 O O==0 O==0 (O
g gjomz 3 2 1 3 2 1
5o oo (ChaLn?wVé?sr 0-7) Upper
ool cHo (Channels 8-15)
O O |CH8
O O|CH7 RTD Jumpers
O O|CcHé JP2 RTD Type JP3 RTD Source Type
O O |CH5
T olona 100 Q| [={] 100 Q| =]
O 0 |CH3 s500Q({d O 5000 O
O O |CH2
O O [CH 1000 Q@ 1000 Q
=cro oo OO
Factory Default Factory Default Factory Default
DBK?9 Configuration

RTD Type Selection Jumpers

The DBK9 was designed to measure 100 Ohm, 500 Ohm, and 1000 Ohm RTDs (all 8 RTDs must be the
same type for each DBK9). The different RTD types can be selected by changing the RTD Type jumper
(JP2) and the RTD Voltage Source jumper (JP3). The default settings are shown in the figure. Note: JP2
and JP3 must use the same setting.

DBK9 Calibration
The DBK9 is default-calibrated for a 100 w RTD. To use the DBK9 with

a’500 wor a 1000 w RTD, the user must calibrate the card as follows: RTD Type | Required Resistor
100w 374w, 1.0%
1. Purchase the resistors above for the given RTD type. Note: These 500 w 1870 w, 1.0%
1000 W 3740, 1.0%

resistors are theoretical values that correspond to 795°C.

2. Measure the resistor with areliable meter, and record the exact value.

3. Refer to the charts, and match up the proper temperature with the
measured Resistance.

4. Connect the resistor to Channel 0 on the DBK9 (Select the proper JP2

& JP3 settings for the RTD type that is being calibrated). )

Run DagCal from the Windows support for DBKO. DBKO9 Calibration Setup

Adjust RP1 for the temperature that was found in the charts.

After the temperature is matched, the DBK9 is calibrated.

Repeat this procedure to use adifferent RTD type.

optional

/A OS+

©No U
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DagBook/DaqBoard Configuration
Use of the DBK9 expansion card with a JP1 JP3 JP4

DagBook/DagBoard requires 3 jumper settings. = |-15V O 0

1. If not using auxiliary power, place th_e JP1 jumper in O O l-octouT E E

the expanded analog mode. Note: this default
N . o O O [-OCLKIN
position is necessary to power the interface circuitry 0O O
of the DBKO viathe internal +15 VDC power supply. = +_15 v Bipolar Single-Ended
If using auxiliary power (DBK32A/33), you must Analog Option Facto Facto
Card Use Default Default

remove both JP1 jumpers (refer to Power
Management at the beginning of this chapter and the
DBK32A/33 sections).

2. *Place the JP3 jumper in bipolar Mode.

3. *Place the JP4 jumper in Single-Ended mode.

Note: Only appliesto the DagBook/100, /112, and /120. All other Dag*s are set via software.

DagBook/DaqBoard Jumpers for the DBK9

Software Setup in DaqView

This section shows you how to set up DagView for the DBK9 and your application. Refer to chapter 6,
DagqView, for further details and screen captures.

From DagView’s main screen (v5):

1. Pull down the Device menu, and select Configure Hardware Settings. The Configure System
Hardware screen appears and shows the channel gnments.

2. Under Analog Input Option Cards External Connection, select the expand button for the chosen Dag*
channel. (The chosen channel must match the DBK9 hardware setting of JP1.) A drop-down menu
lists the available option cards.

3. Selectthe DBK9O RTD Card. A smaller, setup window will appear.

4. Choose Lower or Upper (or both if using 2 DBK9s on the sel ected base channel) by clicking the
proper checkbox(es). The software selection of low or high channels must match the DBK9
hardware selection on JP4.

5. When all the channels and sub-addresses are set correctly, select OK to return to the Configure
System Hardware screen, and set other channels as needed.

6. When done, select OK to return to the DagView main screen. A pop-up box suggests using scan
count averaging of at least 10—this value can be set from the main window; when the averaging
checkbox is selected the default value of 100 appears. The main window now has 8 channels for each
DBK8 selected. The channels are identified by three numbers: main channel, card (lower-0 or upper-
1), and input channel number.

7. Set other spreadsheet columns as desired. The Units column allows you to see resultsin mx+b or
temperature formats (°C, °F, K, or °R). The Type column alows you to set the RTD resistance type
to 100, 500, or 1000 ohms.

Programming a DBK9
Note: Users of DagView or other turnkey packages can skip this section.

When devel oping a custom program, driver functions must be used to convert the DBK9'sraw datainto
temperatures. The driver software currently supports 100-, 500-, and 1000-ohm RTDs.

Four readings must be taken for each RTD channel; then, they are mathematically reduced to provide one
temperature value. These 4 readings must be grouped together in the scan and must be in this order:

Dbk9V oltageA (gain=0), Dbk9V oltageB (gain=1), Dbk9V oltageD (gain=3), Dbk9V oltageD (gain=3). The
RTDs must be of the same type, and the reading groups must follow each other in the scan sequence.

The temperature conversion functions input one or more data scans from a Dag*. They take 4 voltage
readings for each RTD channel; apply the specified averaging method; convert the voltages to a resistance;
and then, using the appropriate curves for the RTD type, convert the resistance into atemperature. For
example, consider these readings:
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Readings Channel 0 Readings Channel 1
Scan 0 | 1 % 2 | 3 4 | 5 [ 6 | 7
1 ChOva . Ch0OVb Chovd Chovd Ch1Va Ch1Vb Ch1lvd Chilvd
2 Ch 0 Va Ch 0 Vb Ch 0 Vvd Ch 0 Vvd Ch1lVva Ch 1Vb Ch1vd Ch1vd
3 Ch 0 Va Ch 0 Vb Chovd Chovd Ch1Va Ch1Vb Ch1lvd Chilvd
4 Ch 0 Va Ch 0 Vb Ch 0 Vvd Ch 0 Vvd Ch1lVva Ch 1Vb Ch1vd Ch1vd
5 Ch 0 Va ChOVb . ChoOvd Chovd ChlvVa . ChlVb Chivd . Chiwvd

If this scan data is passed to dagRTDConvert (through the counts parameter)

with averaging disabled (avg parameter set to 1), the function will return the Scan BempTraturis
parametersin the table. Note: Temperatures will be returned in tenths of a 1 Cho°C ch1i°C
degree Celsius. 2 Ch0°C Ch1i°C
3 Ch0°C Chi°C
4 Ch0°C _Chi1°C
5 Ch0o°C Cchi°C
Or, if the scan data is passed to dagRTDConvert (in the “buf”
parameter) with averaging set to block averaging (avg ¥ TemPefathelS
parameter set to 0), the function will return the parametersin Averageofall | Cho~C Ch1°C
the table. Temperatures

The conversion process is divided into two steps: setup and conversion. The setup step describes the
characteristics of the temperature measurement, and the conversion step actually converts the data from raw
readings to temperatures.

The setup function is dagRTDSetup. The C-language version is similar to other programming languages
and is defined as follows:

dagRTDSetup
uint nReadings The total number of readingsin a scan (valid range 1-512)
uint startPosition Position of the first RTD reading group in the scan (valid range 1- 509)
uint nRtd Number of RTD reading groupsin the scan (valid range 1- 128)
uint rtdvValue  Value of RTD being used.

Dbk9RtdTypel00- 100 w RTD

Dbk9RtdType500- 500 w RTD

Dbk9RtdTypelK- 1000 w RTD
uint avg Type of averaging to be used.

0 = block averaging

1=no averaging

2 to (number of scans-1) = moving average

The conversion function is dagRTDConvert:

dagRTDConvert

uint * counts Raw A/D data readings from one or more scans.

uint scans Number of scans of raw datain contained in * counts.

int *temp Array to hold converted temperatures.

uint nTemp Size of temperature array. Should be the number of RTDs times the number of scans for

no averaging and moving averages or the number of RTDs for block averaging.

For convenience both setup and conversion can be performed at once by dagRTD SetupConvert:
dagRTDSetupConvert
uint nReadings The total number of readingsin a scan (valid range 1-512)
uint startPosition Position of the first RTD reading group in the scan (valid range 1- 509)
uint nRtd Number of RTD reading groupsin the scan (valid range 1- 128)
uint rtdvValue  Value of RTD being used.
Dbk9RtdTypel00- 100 ohm RTD
Dbk9RtdType500- 500 ohm RTD
Dbk9RtdTypelK- 1000 ohm RTD
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uint avg Type of averaging to be used.
0 = block averaging

1=no averaging

2 to (number of scans-1) = moving average

uint * counts Raw A/D data readings from one or more scans.

uint scans Number of scans of raw datain contained in * counts.

int *temp Array to hold converted temperatures.

uint nTemp Size of temperature array. Should be the number of RTDs times the number of scans for

no averaging and moving averages or the number of RTDs for block averaging.
Note: Refer to the separate Programmer s Manual for a specific programming example.

DBK9 - Specifications

Name/Function: 8-Channel RTD Measurement Card

Connector: DB37 male, mates with Dag* P1 pinout; screw terminals for signal connections

Configurations: 3-wire or 4-wire

Alpha: 0.00385

Inputs: 8 channels

Temperature Ranges: 100, 500, or 1000 w. -200 to +850°C
RTD Excitation Current:

100 w 500 pA
500 w 227 pA
1000 w 160 pA

Accuracy: £0.5°C
Resolution: 0.3°C
Range and RTD Type Adjustments: Jumpers on circuit board
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DBK10 3-Slot Expansion Chassis

Overview

The DBK10 isametal enclosure that holds up to 3 expansion cards. Cards can dideinto their slots without
removing the signal connections. Two DBK10s are ideal for applications that require 6 or fewer DBK
cards. Multiple enclosures can be stacked to accommodate many cards. For applications that require more
than 6 cards, the DBK41 isrecommended. When using a Dag PC-Card, use the CDK 10 first and thereafter
the DBK 10 or DBK41. Note: cards can be used alone without an enclosure if they are secured and
protected as needed.

Hardware Setup
The DBK 10 has 3 card slots for easy access to the analog expansion cards. Set up hardware as follows:

1. Completeal DBK card configuration to fit your application and channel assignments.

2. Attach signal input wires (with strain relief as needed) or BNC connectors before inserting card into
DBK10 dlot.

3. Securecardin dot by tightening screw and washer to hold card securely in place.

4. Attach the card’s DB37 connector to the Dag* P1 connector with the appropriate cable (CA-37-x or
CA-131-x) to daisy-chain all cardsinstalled in the DBK10(s).

Rear of DBK10 Expansion Chassis

[.]—[.j—
~. A
Typical REMOVE

DBK Card

Thumbscrews with rubber washers
to tighten and secure DBK card

INSTALL
7
Wl Terminals with Pre-Connected Analog Input Leads
Strain Relief (Some cards use BNC Connectors)

Installing a DBK Card in a DBK10

DBK10 - Specifications

Name/Function: 3-Slot Expansion Chassis

Size: 11" long x 8%" wide x 1 3/8" high

Weight: 3 Ib (empty); add 8 to 12 oz for each card
Capacity: Accommodates any 3 expansion cards
Material: Aluminum

Finish: Black, powder-coated
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DBK11A Screw-Terminal Option Card

Overview
The DBK11A provides accessto all pins on aDag* DB37

connector and includes sockets for optional

passive-filtering components. DB37 pins connect to screw terminals while passing through an optional
prototype area on the PC board. This area can accommodate resistors, capacitors, and custom wiring. The
user can choose appropriate values to fit the application. Note: the DBK11A is compatible with P1, P2, P3,
DigiBook/72, and any DB37 connector. The DBK11A card has footprints for 4 BNC connectors; and the
DBK11A includes 4 BNCs that the user can solder onto the card.

Optional
Optional Filter Resistor Filter
Capacitor
I I I
| I |
Screw ‘ Traces onTop ‘
Terminal | of PC Board | |
| ! I \
Analog
Traces on Bottom Jumper Removal Hole Common
of PC Board 7=
(Drill with 1/16" DIA  15'DR37 Q
to open jumper) o
Optional Optional
Resistor Capacitor i
Screw ‘ .
Terminal i o
@ L o
. |\
Sumper g
DBK11A Block Diagram
Hardware Setup
O OO00000000000O000O0OO0OOOOO0 f\é é ‘O é ‘O ‘O ‘O O‘ O
O 0000000000000000000000000 T o e T
0000000000000000000000000 00000000 (&
P1 8888800000000000000oooooo 5
oml  [9889899099009509909950 950 § 10017019
oS 00 00_000000000000000000 ? ? ? ? ? ﬁ) ? ? O |1
80 88 8’8 00 O 0 0 O o0 0 o o
N ™| | w| @| r~| [} Z
L EECEELCECEEEELEEELERE O\, ©
Q . J3 J4 J5 ]
80 §§ ¢ sluooo|loooludooludoo|ucoollidd ok o
o 00 [
00 [e]e] [oge)
Q 00 [oge) -
8o 93 OO/:MOOOMOOOMOOOMOOOuOO?LJOOOE eO
08 8,0 J8 J9 J10 411 —£
5o ,/‘3(\)&\ mﬁo%ﬁi%%%%?%%%%%%c‘> oy gde: e
O o X
60 506806866658066800609 0000000 o
o BB000000H6060000600000 | o s e O O | e
000000HPOO00000000000 g % g % % g % % o
Q o Jo 99090090000000000000000 zZ 0
0000000 0OPOOOOOOO [e]eJele) OO0 00 OO0 O O O O
O [e]e]e]ele]e]e]o)0le) OOOOOOOOOOOOg T 7 T T I I I I I O
; i ; Drill here for series Optional BNCs (to be
Screw-terminals DB37 pin numbers Prototyping areas resistor installation soldered on by user)
DBK11A Board Layout
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Card Connection

The DBK11A has screw-terminal connectors for easy access to analog inputs and outputs. The terminal
blocks have numbers which relate to pin numbers on the DB37 connector. There are also areas on the
board with standard 0.1” hole spacing for the user to install additional circuitry. The optional BNCs are
connected to screw terminals on J6 and J12. These screw terminals can be jumpered to the screw terminals
for specific P1 pin numbers as needed.

1. Makethe appropriate connections to terminal blocks as required for your application. Note: wire size
for the screw terminals should be in the range 14 to 26 ga.

2. Onceall connections arein place, secure al wiresto the board at the captive areas at the end of the
DBK11A board. Nylon tie wraps (not included) work well for this purpose.

Card Configuration

There are 2 rows of screw terminals for direct connection to DB37 pins. For additional circuitry such as RC
networks, there are 9 spare terminals, several hundred unconnected solder pads and signal paths to the
analog input terminals (pins 11-18 and 30-37). The default circuit path isjust a straight connection with no
options. Before adding components, you must drill out the jumper removal hole (A 1/16", see figure). On
the 16 pins corresponding to the analog input channels, there are locations for optional RC filters.

DagBook/DaqBoard Configuration

Due to the DBK11A’s simplicity and flexibility, no configurations are required other than those that may
depend on the nature of the signal source.

Software Setup in DaqView

TouseaDBK11A, you must first configure DagView for Direct Signal Connect on the appropriate
channel. From the DagView main window, select the Device menu and then Configure Hardware Settings.
On the left side of this window, the Analog Input Option Cards selection allows you to assign DBK
expansion cards to the 16 analog inputs. Select the Direct Signal Connect option for all channels not used
by any other expansion card. These channels are then available on the DBK11A from within DagView.
The digital 1/0 window of DagView can access a DBK11A connected to P2; and the counter/timer window
can access a DBK11A connected to P3.

Programming a DBK11A
Note: Users of DagView or other turnkey packages can skip this section.
The following program segment shows how to get a sample from analog input channel 5 using a DBK11A
connected to P1.
dagAdcRd(5, & sample, DgainX1);

Similar digital 1/0 and counter/timer commands can be used with a DBK11A expansion card connected to
ports P2 and P3. For more information on specific software commands, refer to the separate Programmer s
Manual.

DBK11A - Specifications

Name/Function: Screw-Terminal Card

Connector: DB37 male, attaches to P1, P2 or P3 connector

Wire Size Range: 14 to 26 ga

BNC Option: DBK11A includes 4 BNCs for user-soldered connection
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DBK12 and DBK13 Analog Input Multiplexer Cards

Overview

Both the DBK 12 and DBK 13 provide 16 single-ended or 16 differential analog inputs.
The DBK12'samplifier offers x1, 2, 4, or 8 gain (programmable per channel). These gains can be
combined with the standard Dag* gainsof 1, 2, 4, or 8 to yield gains of 1, 2, 4, 8, 16, 32, and 64.
The DBK13' samplifier offers x1, 10, 100, or 1000 gain (programmable per channel). These gains
can be combined with the standard Dag* gains of 1, 2, 4, or 8 for net gains of 1, 2, 4, 10, 20, 40, 80,
100, 200, 400, 800, 1000, 2000, 4000, and 8000.

Up to 16 such cards can be attached to one the Dag*’ s 16 base channels for atotal of 256 single-ended or
differential inputs. The Dag* 512-location scan sequencer can directly program the expansion cards to scan
external signals at the same 10 ps/channel rate as on-board channels.

Note: The DBK 12 and DBK 13 use the same printed circuit board and look quite similar. If the label
becomes unreadabl e, distinguish them as follows: the U6 integrated circuit isa PGA203 in the DBK 12 and
aPGA202 in the DBK13.

Input Offset Output Offset
Channels 0 thru 15 Adjustment1\ Adjustment’

Low E > Output Channel 16 P1

MUX 1o >
g— Select Header (JP1 ©
Channel 0 Low ) oP1) o
/ o JP3 = g
/4 Gain Select Lines 22
° -
Analog i
Common Channel Select Lines o
LRy
! Offset adjustments are intended for use during calibration. ‘;155\/ D—f :55\7 .
They should not be adjusted during normal operation. € =

? Jumper JP3 is used to select Single-ended mode, or Differential  On-Board

mode. The jumper setting for differential mode is shown. RC Filters
DBK12/13 Block Diagram

Digital Common

Hardware Setup

Card Connection

The DBK12 and DBK 13 are equipped with screw terminal connectors for easy accessto al of the analog
inputs, as well as several analog ground access points. Connections are provided for 16 single-ended or 16
differential inputs. There are also areas on the board to install bias resistors. These resistor areas connect
to the analog input terminals and analog common. They are labeled by channel number and H and L for
high and low analog inputs.

1. For single-ended operation, connect the signal’s high end to the high input of the desired channel and
the low end to analog common (J5).

2. For differential operation, connect the signal’s high end to the high input and the low end to the low
input of the desired channel. When using differential input, ground referencing to analog common is
important for accuracy. If necessary, use biasresistors. The two differential measurement
configurations (floating and referenced) are discussed in the chapter Signal Management and
Troubleshooting Tips.

3. After al connections arein place, secure wires to the card at the captive areas at the end of the card.
Nylon tie wraps (not included) work well for this purpose.

Note: Always have a path to analog common either by direct connection or through bias resistors.
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Card Configuration

The two variables of card configuration are input mode to the card and JP3 DJ:;1 CH15
channel output to the Dag*. O O|CH14
O O|CH13
1. Setthesignal input mode on jumper JP3 (seefigure). E O O |CH12
For single-ended inputs, find the SE/DIFF Select jumper O g g gm:)
(JP3) located near the connector and place the jumper in the oo lcHo
SE position. Single-Ended O O |CHs
For differential inputs, select the DIFF position. O O [CH7
2. To configure the channel, locate the 16x2-pin header near the front JP3 = e
of the board labeled JP1. Note the 16 jumper locations on this ] O O cH4
header labeled CHO through CH15 to match one of the Dag*’s base O O|CH3
channels. Place the jumper on the channel you wish to use. Only E oo g:f
one jumper is used on asingle card; al cardsin a daisy-chain must g_g CHO
have unique jumper settings. Up to 16 DBK125/13s may be Differential Factory Default
connected to your Dag*. (The optional DBK 10 enclosure may be DBK12/13 Configuration
used.) ‘
DagBook/DaqBoard Configuration
Use of the DBK 12/13s require two setup steps in the DagBook/DagBoard.
1 _If not usi ng auxiliary power, place the JP1 . JP1 P3 JP4
jumper in the expanded analog mode. Note: 0 OO
this default position is necessary to power the 18V UNI- E E SE
interface circuitry of the DBK12/13 viathe O O |-ocTout |
internal +15 VDC power supply. If using O O |-ocLkin E |£'| BI- O O DIFF
auxiliary power (DBK32A/33), you must 1 |15 — SingleEnded
remove both JP1 jumpers (refer to Power —_— e Vode
Management at the beginning of this chapter e R
and the DBK32A/33 sections). DBK12/13 Configuration Settings
2. *Place the JP3 jumper in either the unipolar or
bipolar mode as needed (bipolar shown).
3. *Place the JP4 jumper in the DagBook/DagBoard in single-ended mode. Note: Analog expansion

cards convert al input signals to single-ended voltages referenced to analog common.

*Applies only for DagBook/100, /112, and /120.

Software Setup in DaqView
To use the DBK12/13 within DagView, you must configure several DagView parameters.

1.

From the DagView main window, select the Device pull-down menu and then Configure Hardware
Settings. The Configure System Hardware parameters help interpret the incoming data and provide
the controls to access the hardware. As expansion cards are added, make sure Hardware Setup
reflects the present configuration. On the left side of this window, the Analog Input Option Cards
selection allows the user to assign DBK s to the 16 analog inputs of the base unit. Selecting a DBK
will add channels in the main window’ s analog input spreadsheet.

Select the DBK12/13 Multiplexer Card option. The main window now has 16 channels for this one
board.

Set the parameters for each channel. Y ou can define the channel gains by using the “ Type” column
of the analog input spreadsheet. Each channel can be configured for unipolar or bipolar mode using
the “Pole” column.
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Programming a DBK12/13

Note: Users of DagView or other turnkey packages can skip this section.

The following program segment shows how to get a sample from the DBK12/13. An easy way to determine
which software channel number corresponds with a physical channel is to use the dagAdcExpToChan
command. This command will use the expansion card # and channel to calculate the channel # used by the
dagAdcRd command; e.g., dagAdcRd(soft Chan, & sample, Dbk12/13x1). For more information on
specific software commands, refer to the separate Programmer s Manual.

DBK12 - Specifications

Name/Function: Analog Multiplexing Card (Low Gain)
Output Connector: DB37 male, mates with P1
Input Connector: Screw terminals
Gain Ranges: x1, x2, x4, x8
Inputs: 16 differential or single-ended (switch selectable as a group)
Voltage Range:
DagBook/DagBoard: 0 to £5 VDC bipolar; 0 to 10 V unipolar
DagPC-Card: 0 to £10 VDC bipolar
Input Impedance: 100 Mw (in parallel with switched 150 pF)
Gain Accuracy: +0.05% typ, +0.25% max
Maximum Input Voltage: +35 VDC
Slew Rate: 20 V/ps typ, 10 V/us min
Settling Time: 2 ps to 0.01%
CMRR: 80 dB min
Non-Linearity: 0.002% typ, 0.015% max
Bias Current: 150 pA, 0.2 pA max
Offset Voltage: +(0.5 + 5/G) mV typ; £(2.0 + 24/G) mV max
Offset Drift: (3 + 50/G) puVv/°C typ; %(2.0 + 24/G) pv/°C max

DBK13 - Specifications

Name/Function: Analog Multiplexing Card (High Gain)
Output Connector: DB37 male, mates with P1
Input Connector: Screw terminals
Gain Ranges: x1, x10, X100, x1000
Inputs: 16 differential or single-ended (switch selectable as a group)
Voltage Range:
DagBook/DaqgBoard: 0 to +5 VDC bipolar; 0 to 10 V unipolar
DagPC-Card: 0 to +10 VDC bipolar

Input Impedance: 100 Mw (in parallel with switched 150 pF)
Gain Accuracy:

+0.05% typ @ G < 1000

+0.25% max @ G < 1000

+0.10% typ @ G = 1000

+100% max @ G = 1000
Maximum Input Voltage: +35 VDC
Slew Rate: 20V/ps typ, 10V/us min
Settling Time:

2 psto 0.01% @ G < 1000

10 ps to 0.01% @ G = 1000
CMRR:

80 dB @ G=1 min

86 dB @ G=10 min

92 dB @ G=100 min

94 dB @ G=1000 min
Non-Linearity:

0.002% typ @ G < 1000

0.015% max @ G < 1000

0.02% typ @ G = 1000

0.06% max @ G = 1000
Bias Current: 150 pA typ; 0.2 pA @ 25°C max
Offset Voltage: +(0.5 + 5/G) mV @ 25°C typ; £(2.0 + 24/G) mV @ 25°C max
Offset Drift: +(3 + 50/G) pV/°C typ; £(12 + 240/G) pV/°C max
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DBK15 Universal Current/Voltage Input Card

Overview

The DBK 15 features a 16-channel multiplexer and a programmable gain input amplifier. Component
sockets accept resistors that configure each channel for current-to-voltage conversion or for voltage
attenuation. The differential signal input from the transducer must use 3 leads: high, low, and common.

When configured by appropriate resistors, the DBK 15 can measure voltages up to 30 VDC or currents up to
1 A. Each of the 16 input channels has aresistor “A” location and aresistor “B” location. Installing
various resistors in these locations yiel ds channel-to-channel flexibility. The DBK15'sinput amplifier is
software programmable for x1 or x2 gain per channel, providing unipolar 0 to +10 V or bipolar -5to +5V
ranges per channel.

Offset 2, Offset Select Lines %
R ] Switch B
High A - 5V Reference o
@ %% N °
V, R Output Channel 16
" ) ° PG>_’ Select Header (JP1)
ow -
P
Channel p 2
T
: - -
Channels Gain Select Lines
1 thru 15
i Analog MUX Channel Add ”
Common anne ress _ ©)
- RB
Vour = Vin ﬁ GAIN) + OFFSET
DBK15 Block Diagram

Hardware Setup

Card Configuration

1. Determinethe Dag*’s Analog Input Channel for each DBK15 in your system. As JP1
few as one or as many as 16 DBK 15's may be connected to your Dag*. Sincethisis g g gmi
adaisy-chain type interface, each card must appear unique to the Dag*. Thisis ool CHI3
accomplished by assigning each card to a different Analog Input on the Dag*. O O] CH12
2. Locatethe 16x2 pin header labeled JP1 near the front of the board. Note the 16 OoOjCHN
jumper locations on this header |abeled CHO through CH15 corresponding to the oo gn;o
Dag*’s Analog Input Channels. O O] CHs
3. Set JP1jumper on the pins for your intended output channel (CHO-CH15, see O O] cH7
figure). Only one jumper is used on asingle card. No two cards in the same system g g gng
can have the same jumper setting. OOl CHa
4. Determinethe valuesfor R, and Rg for each input signal channel. Standard RN55D O O|CH3
(Yawatt, 1%, metal film) resistors or 22 ga bare wire (short) plug into the pin sockets Oo0|CH2
(seetable). SD CH!
CHo
InputRange | Ra | Rs | Gain | Polarity Factory Default
+5 VDC Short .~ Open  x1 Bipolar JPI Channel
+10 VDC 2K 2K x1 Bipolar Configuration
+30 VDC 10K 2K x1 Bipolar
+20 mA Short 249  x1 Bipolar
+20 mA Short 124  x2 Bipolar
+2 mA Short 1240  x2 Bipolar

Note: You can configure 8 channels identically with
16-pin, 8-resistor DIP-8 resistor networks. With
no resistors, the DBK15 provides 16 differential
voltage inputs for +5 V full-scale inputs.
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5. Install resistorsin Ry and Ry sockets for each channel as desired. Seefigure.

CHOH @H?ﬂ—..—p @
'A

I

I

| |

R0 | !
! I

‘ |

! |

|

T

I

CHOLD & &)
CHO% % cLo

COM@—ﬁ—X—X{

Bias

Resistors
DBK15 Input Configuration

W

Note: A multiplexed input in sampled data systems must have low impedance to allow for accurate
measurements. For 12-bit accuracy at 100 kHz, equivalent attenuator impedance’ s should be less than 1000
ohms and signal sources must have impedance’ s less than 1/4000 of the attennuator input impedance. For
example, a 2:1 attenuator using 2K resistors will have 1K of equivalent impedance, but the source
impedance must be less than 1/2 ohm (1/4000 of 2000) for 12-bit measurement accuracy to be attained.

Card Connection

1. Connect the signal input wires to the appropriate screw terminals. The DBK15 is equipped with
screw terminal connectors for easy access to inputs and ground access points. Connectors are
provided for 16 differential inputs. There are also areas on the board to install biasresistors. These
resistor areas connect to the analog input terminals and analog common. They are labeled by channel
number and H and L for high and low analog inputs.

Note: The DBK15 card only supports differential inputs (not single-ended). Connect the high end of
the signal to the High input and the low end to the Low input of the desired channel. Ground
referencing to Analog Common isimportant for optimum accuracy. If necessary, use bias resistors.
Two differential measurement configurations can be used: floating or referenced differential (refer to
the chapter Signal Management and Troubleshooting Tips for more information.)

2. Itissuggested that you strain relieve the wires with nylon tie wraps (not included) to the pre-drilled
holes at the rear edge of the board. Verify that all wires are secured in away that will not allow
mechanical stressto affect signal connection.

DagBook/DaqBoard Configuration
Use of the DBK 15 expansion card requires three specific setup steps in the DagBook/DagBoard.

1. If not using auxiliary power, place the JP1

jumper in the expanded analog mode. Note: this JP1 JP3 JP4
default position is necessary to power the [ |15V 0o I?
interface circuitry of the DBK15 viathe internal O [ |-ecTout E 0
+15 VDC power supply. If using auxiliary O O |-octkin E E

power (DBK32A/33), you must remove both OO
JP1 jumpers (refer to Power Management &t the O] |+15V Bipolar Single-Ended
beginning of this chapter and the DBK32A/33 Analog Option Factory Default  Factory Default
sections). Card Use

Jumper Settings for DBK15

N

*Place the JP3 jumper in Bipolar mode.

3. *Place the JP4 jumper in single-ended mode. Note: Analog expansion cards convert al input signals
to single-ended voltages referenced to analog common.

* Applies to DagBook/100, /112, and /120.

5-58 DBK15, DBK Option Cards and Modules DaqgBook/DagBoard/Daq PC-Card User’'s Manual



Software Setup in DaqView

To use the DBK15 within DagView, you must configure several DagView parameters.

1. Fromthe DagView main window, select the Device pull-down menu and then Configure Hardware
Settings. The Configure System Hardware parameters help interpret the incoming data and provide
the controls to access the hardware. As expansion cards are added, make sure Hardware Setup
reflects the present configuration. On the left side of this window, the Analog Input Option Cards
selection allows the user to assign DBK s to the 16 analog inputs of the base unit. Selecting a DBK
will add channels in the main window’ s analog input spreadsheet.

2. Select the DBK15 Multiplexer Card option. The main window now has 16 channels for this one
board.

3. Set the parameters for each channel. Y ou can define the channel gains by using the “ Type” column
of the analog input spreadsheet. Each channel can be configured for unipolar or bipolar mode using
the “Pole” column. The engineering units column (including the use of mx+b) is used to convert raw
readings to a volts or amps as configured at the DBK 15.

Programming a DBK15

Note: Users of DagView or other turnkey packages can skip this section.

The following example is a program segment that demonstrates how to get a sample from the DBK 15
expansion card.

expCard = 2; /*DBK15 JP1 position*/

expChan=15; /*DBK15 screw terminal connection*/

dagAdcExpToChan(expCard, expChan, & softChan);

dagAdcRd(soft Chan, & sample, Dbk15UniX2);

If the DBK 15 was configured with R, shorted and a 124 w resistor in Rg, the sample read by the
DagBook/DagBoard can be converted to an actual 20 mA full-scale reading with the equation:

milliamps = sample * 20/ 65536

Note: Similar equations can be used with other hardware configurations. Refer to the separate

Programmer s Manual.

DBK15 - Specifications

Name/Function: Universal Current/Voltage Input Card
Input Connectors: Screw terminals for signal connections

Output Connector: DB37 male, mates with P1 on the DagBook, using CA-37-x cable

Attenuation/Shunt Resistor Connector: Machine sockets accommodate standard Ys-watt resistors

Gain Ranges: x1, x2
Inputs: 16 differential
Voltage Input Ranges: +5 VDC max
Current Input Range: £20 mA max
Attenuator Resistors:

Accuracy: +1%

Temperature Coefficient: 100 ppm/°C
Gain Accuracy: +0.05% typ, £0.25% max
Maximum Input Voltage: +35 VDC
Slew Rate: 10 V/ys
Settling Time: 2us to 0.01%
CMRR: 80 dB min
Non-Linearity: 0.002% typ, 0.015% max
Unattenuated Bias Current: 150 pA typ, 0.2 pA max @ 25°C
Offset Voltage:

+(0.5 + 5/G) mV @ 25°C typ

(2.0 + 24/G) mV @ 25°C max
Offset Drift:

+(3 + 50/G) pv/°C typ

+(12 + 240/G) pVv/°C max
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DBK16 2-Channel Strain-Gage Card

Overview

The DBK 16 will condition signals from most types of bridge circuit configuration transducers that have a
signal output of lessthan 50 mV. Strain gages and load cells are common types of these transducers. For
half- and quarter-bridge strain gages, the DBK 16 can accommodate user-supplied bridge completion
resistors that complete the bridge circuit. The bridge circuit must be complete for the DBK 16 to operate
correctly. Each channel of the DBK 16 offers a selectable 3-pole, low-pass filter with a user-set cut-off
frequency. Up to 8 DBK 16 boards can be connected to each of 16 analog Dag* base channels for a
maximum of 256 input signals. Remote-sense terminal's are used with 6-wire Kelvin connections.

|
(Note 1) VO Upper Channel
——
Source (+) é l
Source (-) (&
Excitation (+) Excitation
Sensing (+) (@& Regulator
Bridge (+) |2 BCR® 'These indicated lines connect to
Bridge (-) @—l Source (+) and Source (-) lines of
Sensing () [& the Lower Channel Circuit.
Excitation (-) (@] 2BCR stands for Bridge-Completion
Resistors.
Gain Adjust P1
: Gain Adjust (©]
. Low Pass Filter Scaling 5
G, Offset Adjust ﬁ“ Amplifier " 5
l lGn ™, o
AC RN .
Jumper N Output o ®
MUX z ghlanrtIEI %
—>{Select |- .
r - Filter Bypass MUX I(-\|J(|5:a1c;er 5@
. DC Coupling .
L | Input Gain EEI = > ° g
Amplifier . |~ %Address Lines |&=
Matin Unity Gain Address i

5mV
Buffer Recog. 31

DBK16 Block Diagram
The DBK 16 provides an amplifier gain range of x100 to x12,500 for use with strain gages having 0.4 to 10
mV/V sensitivities. Most strain gages are specified for afull-scale value of weight, force, tension, pressure,
or deflection with an output of mV/V of excitation. For example, a strain gage with a full-scale rating of
1000 Ib of tension might output 2 mV/V of excitation at full load. With an excitation of 10 VDC, 1000
pounds of load would produce an output of 20 mV.

The card’'s0to 5 VDC offset and output-scaling permit nulling of large quiescent (inactive or motionless)
loads and expansion of the dynamic range for maximum resolution. Typically, the quiescent output is non-
zero. Prior to aforce being applied, a mounted strain gage can be in a state of partial deflection resulting in
an output. Inthe case of atension gage, this output may be due to the weight of a hook or empty container.

A wide-range excitation regulator is adjustable from 1.5 to 10.5 VDC with a current limit of 50 mA. The
DBK16 requires a 12 to 15 VDC external excitation voltage that can be supplied from the DBK30A battery
module or other user-supplied source.
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Hardware Setup

Card Connection

For DBK16s, the strain gage is configured as a 4-element bridge. There are 4 legsin a bridge circuit; the
quarter, half or full designation refers to how many elementsin the bridge are strain-variable. A quarter
bridge has 1 strain-variable element; a half bridge has 2; and a full bridge has 4. Each DBK 16 channel has
locations for bridge completion resistors. These resistors of fixed values are necessary to fill out the bridge
configuration.

The following standard symbol for a 4-element bridge-type strain gage is referenced to the upper and lower
channel bridge completion resistor designations for the DBK16. Note: bridge resistors are used in either
the DBK 16 or the strain gage but not in both at the same time.

} “~—~ DBK16 } “~—~ DBK16
|
+EXC
R12
R11 +BRG R24 R23
(+) ()
-BRG
Q) )
-EXC
R13 R10 R25 R22
|
|
|
|
| __ |
STANDARD UPPER CHANNEL LOWER CHANNEL

Bridge Completion Resistors

Connections are provided for Kelvin-type excitation. The excitation
regulators stabilize the voltage at the points connected to the on-board
sampling dividers. Unless you run separate sense leads to the
excitation terminals of the strain gage, the voltage regulation is most
accurate at the terminal blocks on the DBK16. In aKelvin-type
connection, six wires run to a4-element strain gage, and the excitation
regulation is optimized at the strain gage rather than at the terminal
blocks. For high accuracy, this can be a worthwhile connection for as
little as 10 feet of 22 gauge lead wire.

To supply excitation voltage to a single DBK 16:
1. Connect J1 (terminals SRC+ and SRC-) to a source of filtered . —
(not necessarily regulated) DC between 12 and 15 V. Kelvin Excitation Leads

To supply excitation to multiple DBK 16s:
1. Connect J1 (terminals SRC+ and SRC-) to a source of filtered (not necessarily regulated) DC

between 12 and 15 V.
2. Connect J2 of the powered DBK 16 @
12-15 VDC
to J1 of the next DBK 16 (see SOURCE ()

figure). The excitation power
terminals are wired in parallel to

I | I |

daisy-chain multiple DBK 16sin ! srqN ) : ! +SRC| ()| !

. I I |

systems with more than 2 : SRAN O | : Qr7T -sRc| Q) |
transducers. | I

a1 J2 b 2 |

1 DBK16 Card #1 | 1 DBK16 Card #2 1

The user-supplied excitation source is
attached to a voltage regulator in the
DBK16 circuitry. Thisregulator provides the excitation to the actual transducer (there is a separate
regulator for each transducer, hence 2 regulators per DBK16). Each regulator has a maximum current of 50
mA. The maximum amount of excitation that can be provided by the DBK 16 excitation regulator is:

Connecting Multiple DBK16s

0.05 x R (where R = the resistance of 1 element in the bridge circuit)
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DBK16 to fail.

A\

Do not set the excitation above the maximum amount allowed. This can cause the

The user-supplied excitation source should provide adequate current levels for all the DBK16s that are
powered. The minimum current required for the user-supplied excitation source for each transducer (2 per

DBK16) is:

Excitation voltage/R + 5 mA (where R = the resistance of 1 element in the bridge circuit)
The user-supplied excitation source must be 12 to 15 VDC and connected with the proper polarity.

Card Configuration

The next few sections explain several configuration options on the DBK 16:

AC Coupling and L ow-Pass Filter Options
Channel and Card Address Selection
Hardware and Set-up

The figure shows the DBK 16 board layout for locating jumpers, switches, etc for user-access.

O RalG Lower Channel
@ij Trimpots
B D JP5 oQopQp0 SCALE p
o BvPAss JPO FILTER EI@E@ oo h
— =z (]I Jr2 alilEE  Feac
B ARG R17 =XC b
RN RS ADDR SEL mg, b
AR B S N 22222209
P1 | X - < [chino Ry b ERREERE
oo Ré64 b AN AN
o s ol & R5Y ' p3 f o e e
o o| GHe JP4 ©2022022]
- <|gte BYPASS = FILTER'S 5| S
o ol CH3 ° 0000 OFFSETE
o | & e @E@El GAN P
&= Cro I:I 60660 EXC P
@:j JP1 ° Upper Channel
© R44 Note: not all components are shown. Trimpots
DBK16 Board Layout

AC Coupling and Low-Pass Filter Options

Headers on the board accommodate the coupling and low-pass filter options and the output channel
selection. Resistors can be removed to lower filter gain from x2 to x1. A filter frequency determining

resistor network can be inserted into an 1C socket.

The AC or DC coupling choice on each channel is set by the presence or absence of shunt jumpers on 2-pin
headers. If the shunt jumper isin place, the coupling is DC. If the shunt jumper is absent, the coupling is

AC. JP3 setsthe upper channel; JP2 sets the lower channel.

The choice of using or bypassing the low-pass filter for each channel is made by the orientation of two
shunt jumpers on a 2x2-pin header. When the shunt jumpers are oriented in the same way as the “ bypass’
symbol (horizontal, parallel with labels on card), the filter is bypassed. When the shunt jumpers are

oriented in the same way as the “filter” symbol (vertical), the
filter isin the signal path. JP4 setsthe upper channel; JP5
sets the lower channel.

The corner frequency of the low-passfiltersis determined by
three resistor valuesin each filter circuit. Located in the
center of the card, the lower channel resistors are R17-R18-
R19; and the upper channel resistors are R5-R6-R7. These
resistor locations have been arranged to allow the use of an 8-
position DIP network as a convenient means of changing all

6 resistors together. The machined-pin socket will also allow
the user to insert individual resistorsif the two filter sections
areto have different corner frequencies. Thetableisalist of

Resistance Bourns Part

Frequency (W) Number
10 Hz 27,000 = 4606X-102-273
20 Hz 12,000 4606X-102-123
50 Hz 5,600 4606X-102-562
100 Hz 2,700 4606X-102-272
200 Hz 1,200 4606X-102-122
500 Hz 560 4606X-102-561
1,000 Hz . 270 4606X-102-271
2,000 Hz 120 4606X-102-121
5,000 Hz 56 4606X-102-560
10,000 Hz 27 4606X-102-270
20,000 Hz . 12 . 4606X-102-120

common frequencies, the nominal resistance value and a Bourns part number for a suitable network.
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The active low-pass filters on the DBK 16 have an inherent gain of x2. Y ou must factor this gain into your
setup calculations. To change the gain to x1, remove the following 10 Kw resistors. R44 for the upper
channel, R46 for the lower channel. Note: due to settling time, the filter should not be enabled during the
DBK 16 setup.

Channel and Card Address Selection

The lower and upper channels on the DBK 16 are

. . DIP Switch Setti Card Ch [
multiplexed into 1 of the Dag* base chan_nels (O_to 15). C |w' (:3 e| mgA L:;per einnfoivg:)
The Dag* base channel (that the DBK16 is multiplexed Open Open _ Open 1 0
into) is set by the shunt jumper on the 16x2 header Open . Open _ Closed 3 2
designated JP1. Open  Closed Open 5 4

Open . Closed Closed 7 6
Each Dag* base channel can have up to 16 expansion Closed Open _ Open 9 8
channels multiplexed into it. Since the DBK 16 represents Closed _Open _Closed 11 10
2 expansion channels, 8 DBK 16 cards can be multiplexed ~ | Closed _Closed Open 13 12
Closed Closed Closed 15 14

into each Dag* base channel. To distinguish channels,

there is a card address bank of 3 switches on each DBK16. These switches

are binary-weighted with 8 possibilities (0-7). The switch settings are as Dgﬂ;:na;e Ex:;::ion
follows: open =0, closed = 1 (enabled). The weightswhen closed are: A = Channel
1,B =2, C=4. Thefirst table shows the switch settings and the card Number
channels (n) with respect to the Dag* base channel. = (1Ne)
The Dag* has 16 base channels, so up to 128 DBK16s can be used with a 1 32
Dag* for amaximum of 256 channels. To keep track of all the base and 2 48
expansion channels, all the base channels are designated 0 to 15; and 3 64
expansion channels are designated 16 to 271 where channel 16 isthe first g’ gg
channel on the first expansion board (for DBK 16, lower channel on card 6 112
address 0 with JP1 set to CHO) and channel 271 isthe last channel on the 7 128
last expansion board (for DBK 16, upper channel on card address 7 with 8 144
JP1 set to CH15). The next table shows the Dag* base channel and the 9 160
first expansion channel number (N) associated with that particular base 12 gg
channel. To calculate the actual input channel to the Dag*, add “N” to 12 208
“n”. This expansion channel number is also needed when writing a 13 204
program to read from that particular channel. For more information on 14 240
Dag* channel multiplexing, see the chapter Signal Management and 15 256

Troubleshooting Tips.

Hardware and Setup

Bridge circuit transducers are used for many different applications, and the DBK 16 is flexible enough to
support most of them. Each DBK 16 channel circuit has an excitation regulator, a high gain (100-1250)
input amplifier with offset adjustment, alow-passfilter, a scaling (1-10) amplifier, and a calibration

multiplexer.
There are 4 trimpots to set up each channel circuit. The trimpots are labeled to represent the following
adjustments:
EXC for adjusting the Excitation V oltage to the transducer
GAIN for setting the gain of the input amplifier
OFFSET for adjusting the circuit offset for quiescent loads or bridge imbalance
SCALE for setting the gain of the scaling amplifier

Proper setup includes the use of software commands that control the calibration multiplexer in each circuit.
The calibration multiplexer is used to switch the bridge circuit out and apply reference voltages to the input
for use in the DBK 16 setup. The calibration multiplexer also allows the Dag* to record the individual
adjustments. The next table shows the setup commands, their binary codes, and a description of their
function. These commands are accessible through DagView and the Dag* driver as gain settings and
through most third party software support as well as GageCal.
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Setup Command | Code | Description

Dbk16ReadBridge 00 Reads bridge circuit with all gains and offsets included (normal operation)

Dbk16SetOffset 01 Applies a grounded input and allows the user to read the circuit offset voltage
) multiplied by the input amplifier and the low-pass filter gain.

Dbk16SetScalingGain 10 Applies 5 mV to the input and allows the user to read the voltage out of the

circuit through the input gain amplifier, the low-pass filter* and the scaling
- |___gain amplifier.
Dbk16SetlnputGain 11 Applies 5 mV to the input and allows the user to read the voltage out of the
circuit through the input gain amplifier and low-pass filter only.

The following equations represent the voltage recorded by the Dag* when the calibration mux issetin 1 of
4 possible settings.

Code | Equation
00 Vout = (Scaling Gain)(Filter Gain*)[(InputGain)(bridge circuit voltage) - offset voltage]
01 Vout = (Filter Gain*)(Input Gain)(-offset voltage)
10 Vout = Filter Gain*(Scaling Gain[(Input Gain)(5 mV) - offset voltage])
11 Vout = (Filter Gain*)(Input Gain)(5 mV) - offset voltage
* if the filter is enabled

A typical setup procedure is as follows:

1. Disablethe low-passfilters (JP4 and/or JP5) and set DC coupling (install JP2 and/or JP3) for all the
channelsthat are being setup. If you plan on using the filter during your acquisition, take note of the
gain in thefilter stage (default x2, or x1 with resistor removed) and allow for it in your setup.

2. Determine what the excitation for the transducer will be from the transducer specifications and the
current limitations of the DBK 16 excitation regulator.

3. Determine what the maximum voltage will be from the transducer at maximum load or strain, and
calculate what the DBK 16 channel total gain should be based on afull-scale Dag* (bipolar -5V to +5
V, unipolar 0to 10 V, Dag PC-Card -10 V to +10 V). (See example at end of chapter.)

4. Determine how the total gain will be distributed between input amplifier gain, filter gain and scaling
amplifier gain. (See example at end of chapter.)

5. Hook up the transducer to the terminal strips labeled Lower or Upper according to the figuresin the
Card Connection section. Install the appropriate bridge completion resistorsif applicable.

6. Set the excitation voltage for the transducer by adjusting the trimpot labeled EXC and measuring the
voltage with a voltmeter across the +EXC and -EXC terminals on the DBK 16.

7. Send the DBK 16SetOffset command (usually through a gain setting in the software support). Adjust
the OFFSET trimpot for areading of 0.00 volts. Thisremoves all offset from the DBK 16 channel
circuit.

8. Send the DBK16SetInputGain command (usually through a gain setting in the software support).
Adjust the GAIN trimpot for a voltage reading equal to (.005)(the desired input amplifier gain).

9. Send the DBK16SetScalingGain command (usually through a gain setting in the software). Adjust
the SCALE trimpot for a voltage reading equal to (.005)(the desired input amplifier gain)(the desired
scaling amplifier gain).

10. Send the DBK 16ReadBridge command (default). With the quiescent (normal or inactive) load or
strain applied, adjust the OFFSET trimpot for areading of 0.00 volts. This adds offset to the circuit
to compensate for the quiescent load and allows maximum resolution for the measurement.

11. Enable the low-pass filter and/or AC coupling if required for your application.

12. From the transducer specifications and the total gain of the DBK 16 channel, calcul ate the Dag*
voltage/transducer units and apply it to your Dag* voltage readings through software.

13. Apply aknown load or strain and verify the DBK 16 and software settings.

Set-Up Notes:

The offset adjustment is unipolar 0to 5V on the input amplifier output. If the offset can not be
adjusted to 0.00 V at the end of the setup procedure, try swapping the +BRG and -BRG wire
connections or dropping the input gain and increasing the scaling gain.

For very high system gains, the Scaling Gain might have to be set first with the Input Gain low and
then set the Input Gain (the Dag* can only measure up to 10 V).
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Daq* Configuration
Use of the DBK 16 requires setting jumpers in the DagBook/DagBoard.

1. If not using auxiliary power, place the JP1 jumper in the JP1 JP4
expanded analog mode. Note: this default position is necessary [ [-15v
to power the interface circuitry of the DBK 16 viathe internal O O |-octouT E E
+15 VDC power supply. If using auxiliary power
(DBK32A/33), you must remove both JP1 jumpers (refer to 0 O |-OCLKIN oo
Power Management at the beginning of this chapter and the [=]]|+15Vv Single-Ended
DBK32A/33 sections). Analog Option Factory Default
2. *Place the JP4 jumper in single-ended mode (*applies only to CadUse
DagBook/100, /112 and /120). Configuration Jumpers

Note: To use a DBK16 with a Dag PC-Card, you must use a CDK 10.

Software Setup in DaqView

To use the DBK 16 Expansion card within DagView, you must first configure the DaqView software with
the hardware setup.

1. From the DagView main window, select the Device pull-down menu and then the Configure
Hardware Settings. The information in the Configure System Hardware window is used to interpret
the incoming analog input data and to provide the controls necessary to access the hardware. As
expansion cards are added, make sure the setup reflects the present hardware configuration. On the
left side of the main window, the Analog Input Option Cards selection allows the user to assign DBK
expansion cardsto the 16 analog inputs. Selecting a DBK expansion board will add channels in the
main window’ s analog input spreadsheet.

2. Tousethe DBK16, select the pull down box assigned to the Dag* base channel that JP1 is set for on
the DBK16. Use the down scroll arrowsto find the “DBK 16 Strain-Gage Card” and select it.

3. Another dialog box will appear that allows you to add multiple boards if you have them. The dialog
box shows a representation of the Card address DIP switches (off = 0, on = 1). Check the boxes that
represent the extra cardsin your system and then click OK.

4. Click OK in the Configure System Hardware screen to return to the main DagView screen. Now the
DBK16 channels that you have available are listed in the DagView spread sheet. The software
commands for performing the setup described in the Hardware and Set-Up section can be accessed in
the “Type’ column of the DaqView spreadsheet.
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GageCal Program
Note: GageCal is best suited for aload cell application

To install the GageCal program on your computer, close all other programs and run SETUP.EXE on Disk 1
from Windows 3.1, 3.11, or Windows 95. Follow the installation instructions from the setup program.

Execute GAGECAL.EXE from a Windows environment to start the program. The first screen that appears
will set up the Dag* interface. Input the correct Dag* interface information and click OK. If the program
does not detect the Dag*, please check connections and try again or refer to the troubleshooting tipsin
chapter 11.

Through GageCal, DBK 16 channels can be configured and calibrated as needed. The typical procedure for
using GageCal with aDBK16 is asfollows:

1. Highlight the expansion channel number you want to configure and calibrate. Notice the channel
numbers are listed 16 to 271 with respect to the Dag* (if necessary, see the section Channel and Card
Address Selection).

2. Click on the CONFIGURE button. Setup and verify your hardware setting with the diagram on the
screen. Please note that the coupling must be set to DC and the filter must be disabled to calibrate the
DBK16. After the hardwareis setup and verified, click on the ACCEPT button to configure the next
channel or ACCEPT CONFIGURATION AND EXIT to return the main GageCal screen.

3. Highlight the first configured channel and click on the button labeled CALIBRATE. The Application
Parameters screen appears. There are 2 types of calibration that the DBK 16 can accommodate.
Nameplate calibration allows you to enter specifications of your transducer and application; Two-
Point calibration allows you to enter two points of millivoltage out of the transducer vs pounds or
other physical units. From the parameters you enter, GageCal instructs you how to set up the
DBK16.

Note: All application parameters entered will be used in the DBK16 setup. Any inaccuracies
will result in the DBK16 being configured incorrectly.

4. Click onthe CONTINUE button, and follow the instructions from the GageCal program. GageCal
has a help file that will explain any questions on the different screens or menus. If you have trouble
in your setup, a DIAGNOSTIC window can show a DBK 16 circuit to help you troubleshoot the
problem.

Programming a DBK16
Note: Users of DagView or other turnkey packages can skip this section.

The following example is a program segment that demonstrates how to get a sample from the DBK 16 strain
gage card.

An easy way to determine which software channel number corresponds with a physical channel isto use the
daqAdcExpToChan command. This command will use the expansion card # and channel to calculate the
channel # used by the dagAdcRd command.

expCard = 2; /*DBK16 JP1 position*/

expAddr=3; /*DBK16 S1 switch setting valid values 0-7*/

expChan = 0; /*DBK16 channel valid values 0-1*/

expChan= expAddr*2 + expChan;

dagAdcExpToChan(expCard, expChan, & softChan);

dagAdcRd(soft Chan, & sample, Dbk16ReadBridge);

This example demonstrates how to take a reading from the bridge itself. Other definitions,
Dbk16SetOffset, Dbk16SetInputGain and Dbk16SetScalingGain can be used in place of
Dbk16ReadBridge when calibrating the DBK 16.
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Example

The following examples perform selected steps for atypical setup. There will be strain gage and load cell
examples. Referring to the typical setup procedure, step 3 says to determine the maximum voltage from the
transducer at maximum load or strain.

A strain gage example:

Most strain gages come with Gage Factors (GF) used to calculate the approximate output of the bridge
circuit with atypical strain value. Theformulais:

(Excitation V oltage)(Gage Factor)(Strain in strain units)
4

*|inear estimate, some strain gages are not linear, refer to strain gage theory for more information.

=*Bridge circuit output voltage

If we have a 120 ohm strain gage with a gage factor of 2.1 and excitation voltage of 5V (dueto the current
limitation of the excitation regulator on the DBK 16, it must be less than 6 V) and we are measuring 4000
microstrain:

, , , (5)(2.1)(4000" 10°°)
Bridge output voltage for 4000 microstrain = p =10.5mV

A load cell example:

Load cells come with amV/V specification which means for each volt of excitation at maximum load, the
load cell will output a specific millivolt level.

Consider a 3000 pound load cell rated at 2.05 mV/V using 10 V of excitation (assume it is a 350 ohm load
cell). When 3000 pounds are applied, the voltage out of the load cdll is:

(10)(2.05x10®) = 20.5 mV
For 1000 pounds, it would be (1000/3000)(10)(2.05x10°%) = 6.833 mV

Now that we know what our full-scale voltage will be from our sensor, we can cal culate what the voltage
gain should be on the DBK 16 so the full-scale sensor output will correspond to the full-scale Dag* input.
Full-scale Dag* inputs are:

-5to +5V for DagBook/DagBoard in bipolar mode
0to +10V for DagBook/DagBoard in unipolar mode
-10to +10 V for Dag PC-Card

To calculate the needed DBK 16 gains, use the maximum voltage you want to represent the full-scale of the
sensor (usually full-scale Dag* input with alittle space to prevent saturation) divided by the full-scale
Sensor output.

Example: The strain gage above at 4000 microstrain will output 10.5 mV. If using a DagBook in bipolar
mode, full-scaleis+5V. Also, we will alow 0.5V space on the full-scale input. The DBK16 gain should
be:

45V/10.5mV = 428.6

Now we must determine how to distribute the gain in the DBK 16 (typical setup procedure step 4). Thereis
the input amplifier that has a gain range of x100 to x1250, the filter gain (x1 or x2) and the scaling
amplifier that hasarange of x1to x10. If we round off our gain to x420, any of these possible settings will

work.

Input Gain x420 x100 x240 %300
Filter Gain (enabled) No Yes(x2) Yes(x1) No
Scaling Gain x1 x2.1 x1.75 x1.4
Total DBK16 Gain x420 x420 x420 x420

After we determine how all our gains will be distributed, the sensor can be hooked up to the DBK 16, the
bridge completion resistors installed, and the excitation voltage set. Then we can proceed to set the gains.
We will use DagView for this.
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Launch DagView and set it up for the DBK 16 at the correct Dag* input channel determined by the setting
of JP1 and S1. On return to the DagView main spreadsheet screen, notice the type column in the
spreadsheet. All the DBK 16 channels should say bridge. Changing the type will allow usto set the offset
and gains in the DBK16. When setting up the DBK 16 gains, enable only the channel you are setting up.
Turn al the others off in DagView. Also, set DC coupling and disable the on-board filter during the gain
and offset settings.

First, we want to remove all the offset adjustment from the circuit. Set the type to Offset Gain. Enable the
input reading column from the Acquire menu or the tool bar. While reading the spreadsheet, set the trimpot
labeled OFFSET to read avalue of 0.00. Disable the input reading column.

Next, set the type to Input Gain. This alows us to set the input amplifier gain. The DBK16 hasa5 mV
signal on the input, so the reading that we want to set the trimpot |abeled GAIN to is (.005)(Input Gain).
Enable the input reading column and set the Input Gain. Disable the input reading column.

Typica Input Gain settings:

Gain___ | DagqView Reading | Gain | DaqView Reading |
100 0.5 volts 200 1.0 volts

300 1.5 volts 400 2.0 volts

500 2.5 volts 600 3.0 volts

700 3.5 volts 750 3.75 volts

800 4.0 volts 900 4.5 volts

1000 5.0 volts 1200 6 volts *

* requires DagBook/DagBoard to be in unipolar mode.

Next set the type to Scaling Gain. This alows usto set the scaling amplifier gain. When setting the
scaling gain, the input gain is also present and must be considered when making the adjustment. The
scaling gain reading you want to read is (.005)(input gain)(scaling gain). Enable the input reading column,
and set the Scaling Gain. Disable the input reading column.

For an input gain of 200, typical scaling gains are:

Scaling Gain | DaqView reading

2 2.0 volts

4 4.0 volts

6 6.0 volts*

8 8.0 volts*

10 10.0 volts*

* requires DagBook/DagBoard to be in unipolar mode.

Now all the gains are set correctly, and we have to adjust the offset for any bridge circuit imbalance or
quiescent loads. Enable the on-board filter. Set the type to Bridge. Make sure the quiescent load is
applied. Enable the input reading column and adjust the trimpot labeled OFFSET for areading of 0.00. If
you can not adjust it to 0.00, try dropping your input gain and compensate for the drop by raising your
scaling gain. If it still does not adjust to 0.00, swap the +BRG and -BRG wires to reverse the polarity of the
signal. The offset adjustment is unipolar and only affects the input gain. After the final offset is made,
the gain readings will be incorrect (if you want to go back and check them) unless the circuit offset is
removed. (Step 7 in typical setup procedure.)

Using the DBK16 with 3-Wire Strain Gages

Each single-element 3-wire strain gage has 1 wire connected to one side of the gage element and 2 wires
connected to the other. Follow these steps for using the DBK 16 with the 3-wire single-element strain gages.

1. Install bridge completion resistors R12 and R13 (R24 and R25 for lower channel).

2. Attach the 1-wire side of the gage element to the -EXC and -SEN terminals.

3. Attach one wire on the 2-wire side of the gage to +BRG terminal.

4. Attach one more bridge completion resistor to the end of the other wire on the 2-wire side of the gage
element.

5. Attach the other side of the 3rd bridge completion resistor to the +EXC terminal.
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DBK16 - Specifications

Name/Function: 2-Channel Strain-Gage Input Card
Input Connectors: Screw terminals for signal connections
Output Connector: DB37 male, mates with P1 on the DaqBook,
using CA-37-x cable
Number of Channels: 2
Excitation Voltage Range: 1.50 to 10.50 VDC @ 50 mA (on-
board adjustment for external source)
Gain Range: x100-1250
Types of Bridges Accommodated:
Full Bridge, Kelvin Excitation (6-wire)
Full Bridge (4-wire)
Half Bridge (3-wire)
Quarter Bridge (2-wire)
Bridge Resistors: On-board provisions for 4 bridge-completion
resistors per channel.
Type Input: Differential DC
Input Impedance: 100 Mw (in parallel with 150 pF)
CMRR: 115 dB
Excitation Voltage Source: External 13-18 VDC @ 50
mA/circuit
Excitation Current Output: 50 mA max, current limited at 60 mA
Excitation Sensing: Local or Remote
Excitation Regulation:
Line Regulation: 0.025%
Load Regulation: 0.05%

Reference Voltages: 2.500 VDC
Reference Accuracy: 0.05%
Reference Drift: 3 ppm/°C
Gain Calibration Reference: 5.00 mvVDC
Reference Accuracy: 0.2%
Reference Drift: 20 ppm/°C
Committed instrumentation amplifier for each section with gain
adjust from x100 to x1250 via externally accessed 15-turn
trimpot.
Gain Accuracy: 0.5%
Gain Drift: 50 ppm/°C
Input Offset: 100 pV max
Offset Drift: 4 uv/°C
Output Offset: 20 pv
Offset Drift: 200 pVv/°C
Offset Adjustment: 0-100% of range, 0-5.00 VDC (15-Turn
trimpot)
Full Scale Sensitivity Range:
At 5.00 VDC Excitation: 0.8 to 10 mV/V
At 10.00 VDC Excitation: 0.4 to 5 mV/V
Scaling Amplifier Gain Range: x1 to x10 (15-Turn trimpot)
Low Pass Filter:
3 pole Butterworth, User By-Passable; -9dB @ User-set
Corner Frequency
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DBK17 Simultaneous Sample and Hold Card

Overview

Each DBK 17 simultaneous sample-and-hold (SSH) card provides 4 channels of voltage input to a Dag*
system. Each of the Dag*’s 16 analog input channels can accept 4 DBK 17 cards, for a maximum of 256
analog input channels. The simultaneous sample-hold function is activated at the beginning of each channel
scan and freezes all signals present on DBK 17 inputs for the duration of the scan, allowing for non-skewed

readings of all channels. Note: a DBK 17 channel should never be the 1st channel in a scan due to timing of
the SSH line.

The DBK 17 features an instrumentation amplifier for each channel, with switch-selected gains of x1, x10,
%100, x200 and x500. A socket is provided for a user-selected gain resistor for custom gain selection
instead of the unity gain (x1) setting.

Four separate sample-hold stages follow the 4 input stages. The outputs are connected to a 4-channel

multiplexer stage. The enabled-output MUX allows up to 4 DBK17s to share acommon Dag* analog input
channel.

Theinput connectors are BNC type connectors. The differential inputs are provided with switchable 100
Kw bias resistors to analog common. User gain can be set to any value between unity and x500 by
installing aresistor in the user-location of each channel.

. P1
Gain-Select Rotary SSH-B
r . -Bypass/ ’@'
r Switches Enable Jumpers =
BNC SW1-SW4 J7-J10 J1 Output channel| 16 .
- l—]BY selection header .
Q \]\ Simultaneous ( | -
Sample T
T - & Hold ﬂEN MUX Board-Select ‘.
y . Switch [~ ,7 2o
Switchable Amplifier swe |2 .
bias resistors .
(per channel) Swe o3
CHO| Card Address 2/ ||+
Cg Hzﬂ ‘ recognition stage og
CHJ) Channel address lines 2/ |
SSH Control @'
DBK17 Block Diagram

Hardware Setup

Card Connection

The DBK 17 is equipped with BNC connectors for easy accessto al of the analog inputs. Connections are
provided for 4 differential inputs.

Card Configuration

Input Termination ot >
The DBK 17 provides two 100 Kw bias resistors for each analog inpui. @ iy z 2; T 1h

For balanced 200 Kw input impedance, both resistors should be G :ﬁ S %;

switched in. An 8-position DIP switch (SW5) can selectively engage n |7 100K
the biasresistors. Theinput circuit and switch positions are shown in - 1+

the figure. The switches must be in the closed position to engage the Input Impedance/Termination

termination resistors. For unbalanced high input, only the (-) resistor should be used. If neither resistor is
used, some external bias current path is required.

SSH Configuration

Each channel’ s Simultaneous-Sample-and-Hold circuit can be enabled (EN) or bypassed (BY) by placement
of the jumper on J7 for channel 0, J8 for channel 1, J9 for channel 2, or J10 for channel 3. The factory-
default setting is enabled (EN) for each channel.
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Gain Settings
On the card, each channel has a gain-set switch labeled GAIN 1 (SW1) to GAIN 4 Gain Values Gain Switch

(SW4) and holes for gain resistors labeled RG1 to RG4. Thetablein the figure (1’ i]o 29
shows gain values for switch settings 0 to 4. If acustom gain is desired, the switch 2 x100 3@0
is set to position 0; and a gain resistor must be mounted and soldered onto the card. 2 :§88 e
The value of the gain resistor is determined by the formula: Setting Channel Gains

Reain = [40,000/ (Ga|n '1)] -80w

Address Configuration

J1 SWe
Up to 4 DBK 17s can be connected to each Dag* analog channel. With 16 Dag* g g g:li ‘;@2
channels and 4 inputs per DBK 17, a maximum of 256 inputs are possible. Since oo lcH3 e
thisis a daisy-chain interface, each card must have a unique address (channel and O O |CH12 Card 1
card number). O O jCH! 3
O O |CH10 ;»O
To configure the card, locate the 16 x 2-pin header (labeled J1) near the front of O O |CHe I
the board. The 16 jumper locations on this header are labeled CHO through 0 o fcHs Card 2
: . . . O O |CH7
CH15. Placethe jumper on the channel you wish to use. Only onejumperisused g olcHs -
on asingle card. Four cardsin the daisy-chain can have the same channel number  |[o ojfcHs 3@§
aslong as their card number is unique. O O]Ch4 £
O O|CH3 Card 3
Set switch SW6 for each of 4 DBK17s on asingle channel. Verify that only one oo gﬁf —
card in the system is set to a particular channel and card number. S_g CHO i’:@?’
Facto akc
Default Card 4

Address Configuration
DagBook/DaqBoard Configuration

Use of the DBK 17 requires setting jumpersin the JP1 JP2 JP4
DagBook/DagBoard. O=0|-15V O E E
1. If not using auxiliary power, place the JP1 O 0O [-ocTout o0

jumper in the expanded analog mode. Note: O O [-OCLKIN ssH| =] O O
_this defaulfc po_sition iS necessary tq power the 1 |+15 v OO Single-Ended
interface circuitry of the DBK17 viathe ) Factory Default
internal +15 VDC power supply. If using A”g';’gj%‘;t:" O 0
auxiliary power (DBK32A/33), you must Configuration Jumpers

remove both JP1 jumpers (refer to Power
Management at the beginning of this chapter and the DBK 32A/33 sections).
2. Placethe JP2 jumper in the SSH position. Note: you must not use an external voltage reference
for DAC1 when using the SSH output (a conflict on P1 pin #26 would cause equipment damage).
3. *Place the JP4 jumper in single-ended mode (* applies only to DagBook/100, /112 and /120).

Software Setup in DaqView

To use the DBK 17 within DagView, you must first configure the DagView software. From the DagView
main window, select the Device pull-down menu and then Configure Hardware Settings. The Configure
System Hardware parameters are used to interpret the incoming data and provide the controls to access the
hardware. As expansion cards are added, make sure the Hardware Setup reflects the present hardware
configuration.

On the left side, the Analog Input Option Cards selection allows you to assign DBK expansion cards to the
16 analog inputs. Selecting a DBK will add channels in the analog input spreadsheet. Select the DBK17
Sample/Hold Card option. A DBK 17 configuration window will appear. Click the checkbox for each
board connected according to the SW6 hardware setting on the DBK17. The main window now has 4 card-
channels for each DBK 17 selected. Y ou can define the channel gains by using the Type column of the
analog input spreadshest.
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Programming a DBK17

Note: Users of DagView or other turnkey packages can skip this section.

The following example demonstrates how to get a sample from the DBK 17 expansion card. An easy way to
determine which software channel corresponds with a physical channel isto use the dagAdcExpToChan
command. This command will use the expansion card # and channel to calculate the channel # used by the

command.

expCard = 2; /*DBK17 JP1 position*/
expAddr = 3; /*DBK17 switch setting*/

expConn=0;  /*DBK17 connector number*/

expChan = (expAddr-1)* 4 + expConn;

/* SW5 setting and the BNC number for DBK 17 screw term cnct.*/
dagAdcExpToChan(expCard, expChan, & softChan);

dagAdcRd(soft Chan, & sample, Dgainx1);

For more information on specific software commands, refer to the separate Programmer s Manual.

DBK17 - Specifications

Name/Function: Simultaneous Sample-Hold Card
Number of Channels: 4
Input Connections: 4 BNC connectors
Output Connector: DB37 male, which mates with P1 on the
DagBook using CA-37-x cable
Number of Cards Addressable: 64
Input Type: Differential
Voltage Input Ranges:
0 to £5000 mVDC
0 to 500 mVvVDC
0 to £50 mVDC
0 to +25 mVDC
0to 10 mVDC
Input Amplifier Slew Rate: 12 VV/us minimum
Acquisition Time:
0.6 ps (10 V excursion to 0.1%)
0.7 ps (10 V excursion to 0.01%)
Channel-to-Channel Aperture Uncertainty: 50 ns
Output Droop Rate: 0.1 pV/us
Input Gains: x1, x10, X100, X200, X500 and User-Set
Input Offset Voltage: 500 pV + 5000/G maximum (nullable)
Input Offset Drift: +5 + 100/G pV/°C maximum
Input Bias Current: 100 pA maximum
Input Offset Currents: 50 pA maximum
Input Impedance: 5 x 10% parallel with 6 pF
Switchable Bias Resistors: 100 Kw each to analog common

Gain Errors:

0.04% @ x1
0.1% @ x10
0.2% @ x100
0.4% @ %200
1.0% @ %500

Gain vs Temperature:

x1 @ +£20 ppm/°C
x10 @ +20 ppm/°C
x100 @ +40 ppm/°C
x200 @ +60 ppm/°C
x500 @ +100 ppm/°C

Non-Linearity:

x1 to £0.015% full-scale
x10 to £0.015% full-scale
x100 to +0.025% full-scale
x200 to +0.025% full-scale
x500 to +0.045% full-scale

Common-Mode Rejection Ratio (CMRR):

70 dB minimum @ x1

87 dB minimum @ x10
100 dB minimum @ %100
100 dB minimum @ x200
100 dB minimum @ %500
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DBK18 Low-Pass Filter Card

Overview

Each DBK 18 low-pass filter (LPF) card provides 4 input channelsto a Dag* system. Each of 16 Dag*
channels can accept 4 DBK 18 cards for a maximum of 256 analog inputs. The input connectors are BNC
type connectors. The differentia inputs are provided with switchable 100 Kw bias resistors to analog
common.

The DBK 18 features an instrumentation amplifier for each channel, with switch-selected gains of x1, x10,
%100, x200 and x500. A socket is provided for again resistor for custom gain selection instead of unity
gain (x1). Gainfor any channel can be set to any value between unity and x500 by installing an appropriate
resistor. Four separate filter stages follow the 4 input stages. The outputs are connected to a 4-channel
multiplexer stage. The enabled output MUX allows up to 4 DBK 18s to share a common Dag* analog base
channel.

_ Gain-Select Rotary Filter-Bypass/ P1
[ Switches = Enable Jumpers C\
SW1-SW4 () J3-J6 J1 Output channel| 16 o
BNC — t
\l\ ( BY selection header
: a__ LPF| |o
Q T, Plelen
: ) s MUX Board-Select
: i ow Pass Switch|[ .-~
Switchable Amplifier - A
bias resistors Filter SW6 ,\
(per channel) |
SW5 CH 0 (1 of 4 identical channels) Card Address )
cHo recognition stage -
— Channel address lines 2 6

DBK18 Block Diagram

Hardware Setup

Card Connection

The DBK 18 is equipped with BNC connectors for easy access to all of the analog inputs. Connections are
provided for 4 differential inputs.

Card Configuration

Input Termination

The DBK 18 provides two 100 Kw bias resistors for each analog input. = |4 @ >
For balanced 200 Kw input impedance, both resistors should be » f?% 1 g; v [t
switched in. An 8-position DIP switch (SW5) can selectively engage el

the biasresistors. Theinput circuit and switch positions are shown in :% %’f %é1 00 K
the figure. The switches must be in the closed position to engage the o 44

termination resistors. For unbalanced high input (single-ended), only Input Impedance/Termination

the (-) resistor should be used. If neither resistor is used, some external bias current path is required.

Gain Settings

On the card, each channel has a gain-set switch labeled GAIN 1 (SW1) to GAIN 4 Gaén \qalues Gain Switch

(SW4) and holes for gain resistors labeled RG1 to RG4. Thetablein the figure 1 x10 .
shows gain values for switch settings 0 to 4. If acustom gain is desired, the switch % :;88 ‘i@f
is set to position O; and a gain resistor must be mounted and soldered onto the card. 4 x500 et
The value of the gain resistor is determined by the formula: Setting Channel Gains

Roain = [40,000/ (Gain -1)] - 80 w

DagBook/DagBoard/Daq PC-Card User's Manual DBK Option Cards and Modules, DBK18 5-73



Address Configuration

Up to 4 DBK18s can be connected to each Dag* analog channel. With 16 Dag* DJ:: CH15 ?ﬂe
channels and 4 inputs per DBK 18, a maximum of 256 inputs are possible. Since O O |CH14 3®§
thisis a daisy-chain interface, each card must have a unique address (channel and {3 OJCH13 c
O O |CH12 Card 1
card number). o olcH
13
To configure the card, locate the 16 x 2-pin header labeled JP1 near the front of g g 2[:;“ {@E
the board. The 16 jumper locations on this header are labeled CHO through O ojcHs C:r dz 5
CH15. Place the jumper on the channel you wish to use. Only onejumper isused |0 O[CH7
onasingle card. Four cardsin the daisy-chain can have the same channel number g g g:: ;@z
aslong astheir card number is unique. O ojlcH4 7
Set switch SW6 for each of the 4 DBK 18s on asingle channel. Verify that only E E 8:2 Card 3
onecard in asystem is set to a particular channel and card number. O O |cH1 S,
=1 |CHO i@f’
DagBook/DaqBoard Configuration EZ(;;‘ZH‘ Card 4

Use of the DBK 18 requires setting jumpers in the DagBook/DagBoard. Address Configuration

1. If not using auxiliary power, place the JP1 jumper in the expanded analog mode. Note: this default
position is necessary to power the interface circuitry of the JP1 JP4
DBK18viatheinternal +15 VDC power supply. If using ey

-OCTOUT E E

auxiliary power (DBK32A/33), you must remove both JP1
jumpers (refer to Power Management at the beginning of this

Blo|od

chapter and the DBK 32A/33 sections). -OCLKIN O o

2. *Place the JP4 jumper in single-ended mode. Note: Analog +15V Single-Ended
expansion cards convert all input signalsto single-ended Analog Option Factory Default
voltages referenced to analog common. *Appliesto Card Use

DagBook/100, /112, and /120 only. Configuration Jumpers

Configuring DBK18 Filter Sections

There are 4 low-pass, 3-pole active filters on the DBK18. Each filter can be enabled (EN) or bypassed
(BY) by placement of the jumper on J3 for channel 0, J4 for channel 1, J5 for channel 2, or J6 for channel
3. The factory-default setting is enabled (EN) for each channel. Each filter can be configured asa
Butterworth, Bessel, or Chebyshev filter with corner frequencies up to 50 kHz. Filter properties depend on
the values of resistors and capacitorsinstalled in severa circuit locations. Above 10 Hz, installing
capacitorsis unnecessary because capacitorsin the ICs are sufficient. In all cases, three resistors are
required to complete the active filter circuits contained mostly within the UAF42 ICs.

The circuit diagram shows the activefilter IC in atypical section of the DBK18. The resistors and
capacitors outside the | C have a physical location in a DIP-16 socket (dual in-line, 16 pins) with an RCnn
designator. The RC indicates the needed part is aresistor or capacitor; the 3rd character is the channel
number; and the 4th character corresponds to the socket position (A-H).

i ]
<:> Band-Pass ? Low-Pass
!

RCnD RCnE ' RCnF  RCnH
— —t\VWW1T—6—

+V -V \
,__1:31;\_&__12___13__21____7__15 ___1__I
I

| UAF42

RCnA

RCnB |
1 ______::b____

Filter Circuit Diagram
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The figure shows the DIP-16 component pattern typical G2 —0
of the 4 filter sections. A machined-pin IC socket in - 51 = =
each filter RC location can accept resistors and e g
. . . o9} (@] lw) m
capacitors that plug directly into the socket. A better
approach isto install these components on plug-in & @
headers. This allows solder connections to the Band-Pass = Low-Pass
components and gold-to-gold, plug-in connections DIP-16 Component Pattern

between the header and the sockets. Note: no part or “n” means open circuit.

Pin 7 of the DIP-16 socket:
connectsto pin 8 for low-pass filtering
connectsto pin 6 for band-pass filtering

The next table lists values of components for common corner frequencies in Butterworth filters. 1f you
wish to design your own filter, software from Burr-Brown provides the component values to create the
desired filter. (The design math is outside the scope of this manual.)

3-POLE BUTTERWORTH FILTER COMPONENTS
3dB (Hz) | RCnA RCnB RCnC RCnD RChE RCnF RCnG RCnH
0.05 3.16 M 1 pF none 3.16 Mw 1 pF 3.16 Mw none 1 pF
0.10 1.58 Mw | 1 puF none 1.58 Mw 1 pyF 1.58 Mw none 1 pyF
0.20 787 Kw 1 pF none 787 Kw 1 pF 787 Kw none 1 pF
0.50 3.16 Mw | 1 pF none 3.16 Mw 0.1 pF 3.16 Mw none 0.1 pF
1 1.58 Mw [ 0.1 pF none 1.58 Mw 0.1 pF 1.58 Mw none 0.1 pF
2 787 Kw 0.1 pF none 787 Kw 0.1 pF 787 Kw none 0.1 pF
5* 3.16 Mw | 0.01 pF none 3.16 Mw 0.01 pF 3.16 Mw none 0.01 pF
10* 1.58 Mw | 0.01 pF none 1.58 Mw 0.01 pF 1.58 Mw none 0.01 pF
20 787 Kw 0.01 pF none 787 Kw 0.01 pF 787 Kw none 0.01 pF
50 3.16 Mw | none none 3.16 Mw none 3.16 Mw none none
100* 1.58 Mw | none none 1.58 Mw none 1.58 Mw none none
200 787 Kw none none 787 Kw none 787 Kw none none
500* 316 Kw none none 316 Kw none 316 Kw none none
1000* 158 Kw none none 158 Kw none 158 Kw none none
2000 78.7 Kw none none 78.7 Kw none 78.7 Kw none none
5000 31.6 Kw none none 31.6 Kw none 31.6 Kw none none
10000 15.8 Kw none none 15.8 Kw none 15.8 Kw none none
*These pre-configured Butterworth frequency modules are available from the manufacturer.

Y ou have the option to configure the filter sections as band-pass filters rather than low-passfilters. The
component selection program provides band-pass component values. The program also computes and
displays phase and gain characteristics of the filter sections as a function of frequency.

Software Setup in DaqView

To use the DBK 18 within DagView, you must first configure the DaqView software. From the DagView
main window, select the Device pull-down menu and then Configure Hardware Settings. The Configure
System Hardware parameters are used to interpret the incoming data and provide the controls to access the
hardware. As expansion cards are added, make sure the setup reflects the present hardware configuration.

On the left side, the Analog Input Option Cards selection allows you to assign DBK expansion cards to the
16 analog inputs. Selecting a DBK expansion board will add channelsin the analog input spreadsheet.

Select the DBK 18 Filter Card option. A DBK 18 configuration window will appear. Click the checkbox for
each board connected according to the SW6 hardware setting on the DBK18. The main window now has 4
card-channels for each DBK 18 selected. Y ou can define the channel gains by using the Type column of the
analog input spreadshest.
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Programming a DBK18

Note: Users of DagView or other turnkey packages can skip this section.

The following example demonstrates how to get a sample from the DBK 18 expansion card.

An easy way to determine which software channel corresponds with aphysical channel isto use the
dagAdcExpToChan command. This command will use the expansion card # and channel to calculate the

channel # used by the command.

expCard = 2; /*DBK18 JP1 position*/
expAddr = 3; /*DBK 18 switch setting*/
expConn=0;  /*DBK18 connector number*/
expChan = (expAddr-1)* 4 + expConn;
/* SW5 setting and the BNC number for DBK 18 screw term cnct.*/
dagAdcExpToChan(expCard, expChan, & softChan);
dagAdcRd(soft Chan, & sample, Dgainx1);

For more information on specific software commands, refer to the separate Programmer s Manual.

DBK18 - Specifications

Name/Function: Low-Pass Filter Card
Number of Channels: 4
Input Connections: 4 BNC connectors
Output Connector: DB37 male, which mates with P1 on the
DagBook using CA-37-x cable
Number of Cards Addressable: 64
Input Type: Differential
Voltage Input Ranges:
0 to £5000 mVDC
0 to 500 mVvVDC
0 to £50 mVDC
0 to +25 mVDC
0to 10 mVDC
Input Amplifier Slew Rate: 12 VV/us minimum
Input Gains: x1, x10, X100, x200, x500 and user-set
Input Offset Voltage: 500 pV + 5000/G maximum (nullable)
Input Offset Drift: +5 + 100/G pVv/°C maximum
Input Bias Current: 100 pA maximum
Input Offset Currents: 50 pA maximum
Input Impedance: 5 x 10% parallel with 6 pF
Switchable Bias Resistors: 100 Kw each to analog common
Gain Errors:
0.04% @ x1
0.1% @ %10
0.2% @ x100
0.4% @ %200
1.0% @ %500

Gain vs Temperature:
x1 @ +20 ppm/°C
x10 @ +20 ppm/°C
x100 @ 40 ppm/°C
x200 @ +60 ppm/°C
x500 @ =100 ppm/°C
Non-Linearity:
x1 to £0.015 % full-scale
x10 to £0.015 % full-scale
%100 to +0.025 % full-scale
%200 to +0.025 % full-scale
%500 to +0.045 % full-scale
Common-Mode Rejection:
70 dB minimum @ x1
87 dB minimum @ x10
100 dB minimum @ x100
100 dB minimum @ %200
100 dB minimum @ x500
Active Filter Device: UAF42 (Burr-Brown)
Number of Poles/Filter: 3
Types of Filters: Bessel, Butterworth, Chebyshev
Frequency Range: 0.1 Hz to 20 kHz
The frequency is set by installation of 4-6 resistors and/or
capacitors in sockets.
Default Frequency: 1 Hz
Other frequencies may be implemented by the user by soldering
resistors and/or capacitors to locations on the 4 blank plug-in
headers provided. Values for common frequencies and their
component values are provided with the blank headers.
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DBK19 Thermocouple Card

Overview

The DBK 19 can attach to 14 thermocouples (T/C) for temperature measurements. The DBK 19 features an
on-board cold junction sensor and a programmable-gain amplifier for measuring type J, K, T, E, N28, N14,
S, R, or B thermocouples. The table shows the temperature range for each thermocouple type.

Thermocouple | J K T E N28 N14 S R B
Type
Temperature -200 to -200 to -200 to -270 to -270 to O0to Oto Oto Oto

Range °C 760 1260 400 1000 400 1300 1780 1780 1820

True differential measurements of thermocouples require a bias current referenced to analog common;
therefore, resistors connect each input terminal to the analog common. Filter capacitors across each input
operate with input protection resistors to form single-pole RC low-pass filters.

Each DBK 19 includes a cold-junction compensation circuit wired to channel 0. Channels 2 through 15
accept externa thermocouples. The DBK 19s can be used with other analog expansion cards and feature
screw terminals for direct connection. Up to 16 DBK19s can be attached to a single Dag* to measure a
maximum of 224 (16 x 14) temperatures.

Note: the DagView software includes functions for the conversion and linearization of thermocouple

readings into temperature data. Programmers should refer to related sections in the separate Programmer s
Manual.

Cold
Junction —
Sensor

6:1
Attenuator

Instrumentation Programmable

Analog 47 CHO Amoplifier Gain Amplifier
Common 4

@ 4 [CH 1

" MUX
High a__ RC-LPF 2
N ) 28 2, [ _RCLPF| » Output Channel
Low@ ! (/74 N, Select Header 1764>
Low Pass

/ (JP1)
Channel 2 Filter

e
o//J

Low Pass
Filter (Note 2) \4 2

/ 4 Gain Select Lines
Channels
3 thru 15
(Note 1)

Channel Select Lines

E+15\/ N RC.LPF +15 V.

1 <15V Q A5V
Channels 3 thru 15 are connected the same as 15V f 45V
Channel 2 (shown). G

s P1

? RC-LPF filters are "resistance-capacitance” gg Eﬁtaerg o

type filters. Digital Common

DBK19 Block Diagram

Hardware Setup

Card Connection

Connect the T/C input wiresto the proper terminal. The DBK19 uses screw terminals to connect different
types of thermocouples as well as several analog ground access points. Connections are provided for 14
thermocouples.
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Thermocoupl es have polarities which must be observed.
Thermocouple types J, K, T, E, N28, N14, S, R and B can be
connected to DBK 19 channels CH2 through CH15.
CHO isreserved for the cold-junction compensation sensor
(factory installed).
CH1 is permanently shorted to common to allow software-
driven auto-zero to compensate for temperature drift.

Thermocouple wire is standardized and color-coded as shown in the
table. T/Cshaveavery small output. Long T/C leads can pickup lots
of noise. Use shielding as needed, and average several readingsin
software to minimize noise effects.

TIC (+) Lead to | (-) Lead to
Type | Channel-Hi | Channel-Lo
J White Red
K Yellow Red
T Blue Red
E Violet Red
N28 Orange Red
N14 Orange Red
S Black Red
R Black Red
B Gray Red

After al connections are in place, secure wires to captive areas (pre-drilled holes) at the rear edge of the

board. Nylon tie wraps (not included) work well for this purpose.

Card Configuration

Assign aDag* channel number to the DBK19 card. Up to 16 DBK19s can connect to a
Dag*. (Optional DBK 10 expansion card enclosure may be used.) Sincethisisadaisy-

chain interface, each card must have a unique channel address.

To configure the card, locate the 16x2-pin header (Iabeled JP1) near the front of the board.
The 16 jumper locations on this header are labeled CHO through CH15. Place the jumper
on the channel you wish to use. Only one jumper is used on asingle card; each card in the

system must have a unique jumper setting.

DagBook/DaqBoard Configuration

Use of the DBK 19 requires setting jumpersin the
DagBook/DagBoard.

1. If not using auxiliary power, place the JP1 jumper in the
expanded analog mode. Note: this default position is necessary
to power the interface circuitry of the DBK19 viathe internal
+15 VDC power supply. If using auxiliary power
(DBK32A/33), you must remove both JP1 jumpers (refer to
Power Management at the beginning of this chapter and the
DBK32A/33 sections).

2. Place the JP4 jumper in the DagBook/DagBoard in single-ended

-15V
-OCTOUT
-OCLKIN

+15V

Analog Option
Card Use

EEIEIE(_
[ [

T
=

CH15
CH14
CH13
CH12
CH11
CH10
CH9
CH8
CH7
CH6
CH5
CH4
CH3
CH2
CH1
CHO
Factory Default
Channel

Configuration

g|ojojojojojojojojojojojojo|0|<
g|ojojojojojojojojojojojojojo

!

JP4

e

O 0O

Single-Ended
Factory Default

Configuration Jumpers

mode (applies only to DagBook/100, /112, and /120. Note: Analog expansion cards convert all input

signals to single-ended voltages referenced to analog common.

Software Setup in DaqView

To use the DBK19 within DagView, you must configure the DagView software for the hardware setup.
From the DagView main window, select the Device pull-down menu and then Configure Hardware Settings.
The Configure System Hardware parameters are used to interpret the incoming data and provide controls to
access the hardware. As expansion cards are added, make sure the setup window reflects the present

hardware configuration.

On the left side of this window, the Analog Input Option Cards selection allows you to assign DBK
expansion cardsto the Dag*’s 16 analog inputs. Selecting a DBK expansion board will add channelsin the

main window’ s analog input spreadsheet.
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Select the DBK 19 Thermocouple Card option. The main window now has 14 thermocouple channels and
one cold junction channel for this one board. The DBK 19 selection allows the user to define the
thermocouple types by using the Type column of the analog input spreadsheet.

Each DBK 19 card is shipped with a calibration disk with constants used to correct gain and offset errors
inherent in the hardware. This calibration is done automatically by DagView when thefile,
DAQBOOK.CAL, existsin the /WIN/UTILS directory and is configured with the calibration constants for
each card. Seethe DBK19 readme.txt file on the disk shipped with the board for details on creating this

file.

Programming a DBK19

Note: Users of DagView or other turnkey packages can skip this section.

The following program segment shows how to get a sample from the DBK19. An easy way to determine
which software channel number corresponds with a physical channel is to use the dagAdcExpToChan
command. This command will use the expansion card number and channel to calculate the channel number

used by the dagAdcRd command.
expCard = 2; /*DBK19 JP1 position*/
expChan=15; /*DBK19 screw terminal connection*/

dagAdcExpToChan(expCard, expChan, & softChan);
dagAdcRd(soft Chan, & sample, Dbk19BiGainJ);

The analog reading contained in the sampleisin raw A/D counts. Thisvalue will change with fluctuations
in temperature. To obtain areading that can be converted to areal temperature, refer to the Thermocouple

Linearization section of the separate Programmer s Manual.

DBK19 - Specifications

Name/Function: High-Accuracy Thermocouple Card

Connector: DB37 male mates with P1 pinouts. Thermocouples

attach to on-board screw terminals.
Thermocouple Types: J, K, S, T, E, B, R, N
Gain Ranges: x60, x90, x180, x240
Inputs:

14 differential thermocouples

1 cold-junction compensation

1 auto zero
Cold Junction Sensor Output: 100mV/°C
Voltage Ranges Gains:

0to 80 mV @ x60

0to 50 mV @ %90

0to 25 mV @ %180

0to 20 mV @ %240

0to £10 mvVDC
Input Impedance: 20 Kw
Input RC Filter: -3 dB Frequency: 15.9 kHz
Gain Accuracy:

Uncalibrated: 0.15%

Calibrated: 0.02%
Maximum Input Voltage: 35 VDC
CMRR (Input Stage): 110 dB type DC to 60 Hz
Offset: Software compensated
Type/Range/Accuracy/Resolution: see table

Range Accuracy Resolution
Type Min Max (<0°C) (>0°C) 12-bit 12-bit 16-bit 16-bit
<0°C >0°C <0°C >0°C
J -200°C 760°C 0.6°C 0.6°C 1.2°C 0.5°C 0.1°C 0.1°C
K -200°C 1260°C 1.6°C 1.0°C 1.1°C 0.8°C 0.1°C 0.1°C
T -200°C 400°C 1.4°C 0.8°C 0.8°C 0.3°C 0.1°C 0.1°C
E -270°C 1000°C 1.4°C 0.9°C 1.6°C 0.7°C 0.1°C 0.1°C
N28 -270°C 400°C 0.8°C 0.8°C 1.0°C 1.0°C 0.1°C 0.1°C
N14 0°C 1300°C 1.0°C 5.0°C 5.0°C
S 0°C 1780°C 1.6°C 1.3°C 0.1°C
R 0°C 1780°C 1.6°C 1.7°C 0.1°C
B 0°C 1820°C 1.8°C 1.5°C 0.1°C
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DBK20 & DBK21 Digital I/O Cards

Overview

The DBK20 and DBK 21 are general purpose digital 1/O cards which can increase available digital 1/O lines
by 48 per card. The DBK?20 uses screw terminals; the DBK 21 uses DB37 connectors. Both cards connect
to the P2 digital 1/O port viathe interface cable (CA-37-x). Note: not applicable to Dag* s without the P2
interface, such as the Daq PC-Card.

Up to 4 DBK20s or DBK 21s can be attached for a maximum of 192 lines (4x48). Thelocal /O lines
cannot be used while expansion cards are attached. Thus, the first expansion card increases the number of
usable digital I/0O lines from 24 to 48, and subsequent cards each add 48 additional lines of programmable

digital 1/0.
v v © P2
~—£¢ ~£¢ u1 U1 ~N

= ]~ i1 UPC7 Note: "UP" stands for "Upper Port." UPC7| g T
thru "LP" stands for "Lower Port" thru 5 °
l0v00| [0000| UPCO ueco| " ||
J7 J8 UPB7 UPB7 | g 5@
thru thru e
P1 8[upPBo P1 3|(uPBO .
N: ® UPA7 © | yeaz 8 >
\ thru \ thru >||°
= g UPAO ° 3 UPAO R E
2o : o © . =
> ||| 8, Data Bus __5[Chip - ||| 8, Data Bus __,|Chip Sl
° Select s Select, 6 R
o © . [a)
o » o 1
T = © |p3
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DCBA Select DCBA Select = 2
Note: "UP" stands for "Upper Port." @ [a)
"LP" stands for "Lower Port"
DBK20 Block Diagram DBK21 Block Diagram

Hardware Setup

Card Connection

1. Connect wire leads to terminal blocks (if using a DBK20) or ribbon cable(s) terminated in 37-pin
female connectors (if using a DBK21).

2. Onceadl connections arein place, secure wires to the board at captive areas at the end of the card.
Nylon tie wraps (not included) work well for this purpose.

Card Configuration

The header shunt must be set on the proper JP1 position for the intended address. The Agd’ess e
. . . . elect Value
table shows the 4 choices available. (Note: in multiple card systems, only 1 card at a A 0x63
time can have any given setting).  0x67
B 0x6B
Set JP1 header for the desired base address by placing the shunt jumper in one of the 0§6F
positions noted in the table (A to D). JP1islabeled ADDRESS SELECT and is C 0x73
located at the card’s lower left side. The hex vaue can be used in custom oxr7
programming to access a particular card. D 8§;E
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DaqBook/DagBoard Connection

The DBK20 or DBK 21s attach to the DagBook/DagBoard’ s P2 digital 1/0 connector.

1. If using the optional DBK 10 enclosure, slide the DB37 end of the board into arear opening, and

secure with hold-in screw-washer at rear panel.
2. Connect an accessory ribbon cable (with -x indicating the number of cards to be connected) from the
digital 1/O port (P2) of the Dag* to the DB37 connector at the end of the option card. Note: A series
of interface cables are available for connection of up to 4 DBK20 or DBK?21 option cards.

DagBook/DaqBoard Configuration

There are no hardware configuration setups internal to the DagBook/DagBoard to allow expanded TTL 1/O

usage.

Software Setup in DaqView

To use the DBK20 or DBK 21 Expansion card within DagView, you must first configure the DagView

software with the hardware setup. From the DagView main window, select the Device pull-down menu and

then Configure Hardware Settings.

Under Digital Option cards (on right side of screen), select DBK20 or DBK 21 in one of the P2 channels.
Y our selection will take up two of the 8 base channels. When channels are set, select OK and return to the

main menu. Now select the Digital 1/O icon from below the pull-down menu (fifth from the right). The

Digital 1/0 window will display. Select the desired parameters and then Execute.

Programming a DBK20/21

Note: Users of DagView or other turnkey packages can skip this section.

The following program segment shows how to get a sample from the DBK 20 or DBK 21 expansion card.
dagDigGetConf(1, 0, 1, 1, &conf); /*port B = output, port A & C = input*/

dagDigConf(DdcExp0, conf);
dagDigWtByte(DdpEXpOB, 55);
dagDigRdByte(AdpEXpOA, & byte);

For more information on specific software commands, refer to the separate Programmer s Manual.

DBK20 - Specifications

Name/Function: General Purpose Digital /0O Card
Number of Channels: 48 1/O channels
Connector: Screw terminals
Device: 82C55 x 2
Output Voltage Levels:
Minimum “1" Voltage: 3.0 @ 2.5 mA sourcing
Maximum “0" Voltage: 0.4 @ 2.5 mA sinking

DBK21 - Specifications

Name/Function: General Purpose Digital /0O Card

Number of Channels: 48 1/O channels

Connector: DB37 male, corresponds to DagBook series P2
pinout & to DigiBook P1, P2, P3 pinouts

Device: 82C55 x 2

Output Voltage Levels:
Minimum “1” Voltage: 3.0 @ 2.5 mA sourcing
Maximum “0” Voltage: 0.4 @ 2.5 mA sinking

Output Currents:
Maximum Source Current: 2.5 mA
Maximum Sink Current: -2.5 mA
Input Voltage Levels:
Minimum Required “1” Voltage Level: 2.0 V
Maximum Allowed “0” Voltage Level: 0.8 V
Output Float Leakage Current: 10 pA

Output Currents:
Maximum Source Current: 2.5 mA
Maximum Sink Current: -2.5 mA
Input Voltage Levels:
Minimum Required “1” Voltage Level: 2.0 V
Maximum Allowed “0” Voltage Level: 0.8 V
Output Float Leakage Current: 10 pA
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DBK23 Isolated Digital Input Chassis

Overview

The DBK23 isa 3-port by 8-bit digital input chassis that connects to the DagBook/DagBoard’ s P2 Digital
1/O Port. The DBK23 provides 500 V isolation from the DagBook/DagBoard system and also from
channel-to-channel. Up to 8 DBK23s can attach to the DagBook/DagBoard (not the Dag PC-Card),
offering up to 192 bits of isolated digital input.

The DBK 23 provides screw terminal access to each of its 24 isolated inputs. A slide-out PCB allows easy
access to the controls and connectors. The input circuitry allows input voltages ranging from 0 to 30.0 V.
Note: thelocal digital 1/0 cannot be used while any DBK 23s are attached.

P2
(@]
| Control 2/ |- -
— . 1.8K o
| High — .
I o
r Q€D z - >
B Digital Address 6/ ||
Low = Interface S
Optoisolator (1 of 24)’ -
| =
| Data 8 || :
| Optoisolators o ®
] 2 thru 24 =
(Note 1) @
'The optoisolator illustrated is typical of the remaining 23 optoisolators.
DBK23 Block Diagram

Power Requirements

The DBK 23 can be powered by an included AC adapter, a standard 12-V car battery, or an optional
rechargeabl e nickel -cadmium battery module (DBK30A). This power flexibility makes the DBK23 ideal
for field and remote data acquisition applications.

Power supplied to the DBK 23 powers the on-board regulator. Connect the power supply (AC adapter) to
the 5-pin DIN (labeled POWER IN) located on the front panel of the DBK 23 chassis. Note the two power
indicators on the rear panel of the DBK23. Check that both SY STEM and LOCAL power LEDs are on at
all times during operation. The second 5-pin DIN connector (labeled POWER OUT) can be cascaded to
another DagBook/DagBoard accessory. A single power source can supply multiple DBK 23 units. Note:
When daisy-chaining power, be careful not to overload the supply.

P ( ) @ |
=l Y Y ) o DBKo4s
O U( )
' £ =k T ) ) O
naamer | @ ( ) ( i .

CA-115
Daisy-chaining Power to DBK23s
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Hardware Setup

+5V

Card Connection uSerIied§

Open the DBK 23 case by loosening the two retaining screws on the chassis front zgfeprnal ‘

panel. Slide out the DBK23 board in order to connect wires to terminal blocks. HiE . ‘

Each input channel (or bit) is equipped with a discrete two-pole screw terminal Lo|& °© i
block for isolated HI and LOW termination. The terminals accept 12 to 22 AWG v

wire. Insulated wire types selected should meet or exceed 500 V isolation

specifications.

Typical Circuit Use

Strip insulation from the ends of wires (no more than 1/4"). Insert wire into the screw terminal receptacle
so that only the bare portion of wire extends into the opening. Bare wire should not extend more than 1/16"
beyond the receptacle. These steps are essential to maintaining proper voltage isolation. Once the wire
ends are in place, turn the slot head screw at the top of the block until the receptacle grips the wire firmly.
Do not over tighten. Captive holes have been placed in appropriate locations to secure groups of wiresto
the board. Nylon lock ties (not included) work well for this purpose.

Card Configuration

The DagBook/DagBoard can support up to eight DBK23s in a daisy-chain configuration using an accessory
cable. Each unit isthen configured viathe on-board DIP switch (S1) for its unique base address. No more
than one unit in acommon chain may have the same S1 setting. Below isatable of possible switch settings
and addresses. The XI/O addresses can be used by programmers to access specific ports on specific cards.

Software Note: Software constants have been predefined in the API as follows: DdpExpnA; DdpExpnB;
DdpExpnC. Where“n” isreplaced by the card number shown in the address table; and A, B, or Cisthe

Retaining
Screws
DBK23 Card/Signal Connection

Connect LOAD+ to H
Connect LOAD -to L

port for that card.
Card S$1
No. onfiguration XI/O Address Value (Hex)

10

c| B | A PortC | PortB | PortA
0 0 0 0 0x62 0x61 0x60
1 0 0 1 0x66 0x65 0x64
2 0 1 0 OX6A 0x69 0x68
3 0 1 1 Ox6E 0x6D 0x6C
4 10 0 0x72 0x71 0x70
5 1 0 1 0x76 0x75 0x74
6 11 0 OX7A 0x79 0x78
7 11 1 OX7E 0x7D 0x7C
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DaqBook/DagBoard Connection 3
Connect the P2 digital 1/O port of the
DagBook/DagBoard to the P2 connector of the
DBK23 using an accessory cable. Select up to
8 positions for atotal of 192 programmable Up to 8
) . DBK23s
isolated inputs. or DBK24s
J
( ) ( ) ( ) | k
_ Digital /0 (P2) DaqBoo
CA-37-x

Connecting Multiple DBK23s

DagBook/DaqBoard Configuration
There are no hardware configuration setups internal to the DagBook/DagBoard required for the DBK23.

Software Setup in DaqView

To use the DBK 23 within DagView, you must first configure the DagView software with the hardware
setup. From the DagView main window, select the Device pull-down menu and then Configure Hardware
Settings.

Under Digital Option cards (on right side of screen), select DBK 23 in one of the P2 channels. When
channels are set, select OK and return to the main menu. Now select the Digital 1/O icon from below the
pull-down menu (fifth from the right). The Digital I/O window will display. Select the desired parameters
and Execute.

Programming a DBK23
Note: Users of DagView or other turnkey packages can skip this section.

The DBK 23 uses three simple function calls (common to all languages) to exercise al functions of the
DBK23. Thecalls and their definitions are listed below.
dagDigConf%  Configures the DagBook/DagBoard system for expanded digital operation.
dagDigRdBit% Readsasingleisolated input.
dagDigRdByte% Reads all eight bits of a single port of isolated inputs.

For more information about function calls and definitions, see the language interface file installed by the
DagBook/DagBoard driver for the desired language and refer to the Programmer s Manual.

The following QuickBASIC programs configure the DagBook/DagBoard system for expanded digital
operation and read all eight isolated inputs of asingle port on asingle DBK23.
DIM ByteVad% Declare the variable to store the read value.
REM% = QBdagDigConf% ( &H63,0)
Configure the DagBook/DagBoard system for expanded digital operation by
configuring for the first expanded output address. Since thereis no actual port at
this address, the second argument may be null.
REM% = QBdagDigRdByte% ( & HE0, ByteVa% )
Read the Byte Value of port A of expansion unit #0 and store the value in the
variable ByteVal%
-OR -
DIM BitVals¥( 8) Dimension array to store 8 individual bit values.
REM% = QBdagDigConf% ( &H63,0)
Configure the DagBook/DagBoard system for expanded digital operation.
FORN%=0TO7 Start For/Next loop to sequentially read 8 bits.
REM% = QBdagDigRdBit%( & H63, n%, BitV als%(n%)
NEXT n% In this example, n% specifies the bit number (0..7)
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DBK23 - Specifications

Name/Function: General Purpose Optically Isolated Digital

Input Module Module Power Requirements: 0.25 W; AC adapter included
Channels: 24 1/O channels 120 VAC Adapter Supplied: 15VDC @ 0.9 A
Connector: Screw terminals for signal outputs Isolation Voltage:
Input Voltage Levels: Channel-to-channel: 500 V

Range: 3 to 30 VDC Channel-to-system: 500 V

Input Current: 1.5 to 15 mA Channel Address: Set by DIP switch

Operating Voltage Range: 9 to 24 VDC
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DBK24 Isolated Digital Output Chassis

Overview

The DBK24 is a 3x8-channel digital output chassis that connects to the DagBook/DagBoard’ s P2 Digital
1/O Port. The DBK?24 provides 500 V isolation from the system and from channel-to-channel. Up to 8
DBK24s can attach to the DagBook/DagBoard (not the Daq PC-Card), offering up to 192 bits of isolated
digital output.

P2
,@
(R -
5% ! 0 2N4923 .
.. | 2N5400 to|High
o 2/ Control - Y %@
o © |
25 Digital '
:: 6/ Address Interface ; Low
| Data Optoisolators
ae 2 thru 24
/ (Note 1)
=
L@

'"The optoisolator illustrated is typical of the remaining 23 optoisolators.

DBK24 Block Diagram
The DBK 24 provides screw-terminal access to each of its 24 isolated outputs. A slide-out PCB allows easy
access to the controls and connectors. The output circuitry allows output voltages as high as60 V at
currentsup to 1 A. Note: the local DagBook/DagBoard digital I/0 cannot be used while any DBK24s are
attached.

Power Requirements

The DBK 24 can be powered by an included AC adapter, a standard 12-V car battery, or an optional
rechargeabl e nickel -cadmium battery module (DBK30A). This power flexibility makes the DBK24 ideal
for field and remote data acquisition applications.

Power supplied to the DBK 24 powers the on-board regulator. Connect the power supply (AC adapter) to
the 5-pin DIN (labeled POWER IN) located on the front panel of the DBK?24 chassis. Note the two power
indicators on the rear panel of the DBK24. Check that both SY STEM and LOCAL power LEDs are on at
all times during operation. The second 5-pin DIN connector (labeled POWER OUT) can be cascaded to
another DagBook/DagBoard accessory. A single power source can supply multiple DBK24 units. Note:
When daisy-chaining power, be careful not to overload the supply.
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Daisy-chaining Power to DBK24s
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Hardware Setup

Card Connection +5U\s/er
Open the DBK 24 case by loosening the two retaining screws on the chassis front nger-’rlrg?
panel. Slide out the DBK 24 board in order to connect wiresto terminal blocks. HilD o
Each input channel (or bit) is equipped with a discrete two-pole screw terminal L°|§ °
block for isolated HI and LOW termination. The terminals accept 12 to 22 AWG
wire. Insulated wire types selected should meet or exceed 500 V isolation Tvpical C;:cm.  Use
specifications. P

Connect LOAD+ to H
Connect LOAD -to L

Retaining
Screws
DBK24 Card/Signal Connection

Strip insulation from the ends of wires (no more than 1/4"). Insert wire into the screw terminal receptacle
so that only the bare portion of wire extends into the opening. Bare wire should not extend more than 1/16"
beyond the receptacle. These steps are essential to maintaining proper voltage isolation. Once the wire
ends are in place, turn the slot head screw at the top of the block until the receptacle grips the wire firmly.
Do not over tighten. Captive holes have been placed in appropriate |ocations to secure groups of wiresto
the board. Nylon lock ties (not included) work well for this purpose.

Card Configuration

Presetting the Outputs

Each of the 24 outputs of the DBK 24 can be configured to be ON or OFF at system power-on time. Each
port has an 8-pole DIP switch. Before applying power to the DagBook/DagBoard or the DBK 24, locate the
DIP switch for the bit you wish to preset. Move the switch to the desired state for the output when powered
on. First power on the DBK 24, then the DagBook/DagBoard. All outputs will be operating in accordance
with their corresponding DIP switch as shown in the figure. Note: The first write command received by the
DBK24 will override the switch settings until the unit is again power-cycled. Subsequently, until the first
write command is received, the switches may also be used to control the outputs.

PORT C PORT B PORT A
PRESET PRESET PRESET
o || PCO oar || PBO oar || PAO
A || PCY ~A || PB1 N || PA1
o || PC2 o || PB2 o || PA2
n:dh@ PC3 ok 2 PB3 w1 2 PA3
NTIR S PG4 vl & PB4 NI S PA4
e ||pC5 |4 || pB5 @ [| PAD
~& || pCE ~A || PRB ~ (| PAG
= || pC7 40 || pR7 A0 || pA7
ON OFF ON OFF ON OFF
10 10 10

Setting DBK24 DIP Switches
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User Output Configuration

The outputs of the DBK24 are designed to switch levels as high

as60V at 1 A. The next figure shows atypical output hookup

with a protective flyback diode in parallel with the load. When

driving inductive loads without built-in flyback protection, you

must provide thisdiode. Failure to provide adequate flyback

protection may result in damage to the output stage of the

DBK24.

Each unit is then configured via the on-board DIP switch (S1)
for its unique base address. No more than one unit in acommon chain may have the same S1 setting.
Below isatable of possible switch settings and addresses.

DBK24 ’ |
Isolated
Output Load

1 A max

User-supplied, exte

rnal flyback

diode required if load is inductive

Hi
Lo @

|(+)

)

Power Source
60 V max

Flyback Diode Hookup

Card No. S1 Configuration Address Value (Hex)
c B | A Port C Port B Port A
0 0 0 0 0x62 0x61 0x60
1 0 0 1 0x66 0x65 0x64
2 0 1 0 0Xx6A 0x69 0x68
3 0 1 1 OX6E 0x6D 0x6C
4 1 0 0 0x72 0x71 0x70
5 1 0 1 0x76 0x75 0x74
6 1 1 0 0x7A 0x79 0x78
7 1 1 1 OX7E 0x7D 0x7C

Software Note: Software constants have been predefined in the DagBook/DagBoard driver language
interface files for all languages as follows. DdpExpnA, DdpExpnB, DdpEXpnC; where “n” is replaced by
the card number in the address table; and A, B, or C isthe port for that card.

DaqBook/DagBoard Connection
Connect the P2 digital 1/O port of the

DagBook/DagBoard to the P2 connector of the

DBK 24 using an accessory cable (with -x
indicating the number of expansion unitsto be
connected). Select up to 8 positions for atotal

of 192 programmabl e isolated inputs.

DagBook/DaqBoard Configuration

P2 A Al

§ &

) )

& &
Upto 8

Y DBK23s
or DBK24s

i) i)

& &

0] o)

& &

) <4— DagBook

) ( )
_ Digital /0 (P2)

CA-37-x

Connecting Multiple DBK24s

The DBK 24 requires no hardware configuration setups internal to the DagBook/DagBoard.

Software Setup in DaqView

To use the DBK 24 within DagView, you must first configure the DagView software with the hardware
setup. From the DagView main window, select the Device pull-down menu and then Configure Hardware

Settings.

Under Digital Option cards (on right side of screen), select DBK 24 one of the P2 channels. When channels
are set, select OK and return to the main menu. Now select the Digital 1/0 icon from below the pull-down
menu (fifth from the right). The Digital I/O window will display. Select the desired output and then

Execute.
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Programming a DBK24
Note: Users of DagView or other turnkey packages can skip this section.

The DBK 24 uses three ssimple function calls (common to all languages) to exercise al functions of the
DBK24. Thecalls and their definitions are listed below.
dagDigConf%  Configures the DagBook/DagBoard system for expanded digital operation.
dagDigRdBit% Reads asingleisolated input.
dagDigRdByte% Reads all eight bits of asingle port of isolated inputs.

For more information about function calls and definitions, see the language interface file installed by the
DagBook/DagBoard driver for the desired language and refer to the separate Programmer s Manual.

The following QuickBASIC programs configure the DagBook/DagBoard system for expanded digital
operation and read all eight isolated inputs of asingle port on asingle DBK 24.
REM% = QBdagDigConf% ( &H63,0)
Configure the DagBook/DagBoard system for expanded digital operation by
configuring for the first expanded output address. Since thereis no actual port at
this address, the second argument may be null.
REM% = QBdagDigRdByte% ( & HE0, ByteVa% )
Read the Byte Value of port A of expansion unit #0 and store the value in the
variable ByteVal%
-OR -
REM% = QBdagDigConf% ( &H63,0)
Configure the DagBook/DagBoard system for expanded digital operation.
FORN%=0TO7 Start For/Next loop to sequentially read 8 bits.
REM% = QBdagDigRdBit%( & H63, n%, BitV als%(n%)
NEXT n% In this example, n% specifies the bit number (0..7)

DBK24 - Specifications

Name/Function: General Purpose Optically Isolated Digital Module Power Requirements: 1.5 W
Output Module 120 VAC Adapter Supplied: 15 VDC @ 0.9 A

Channels: 24 /O channels Isolation Voltage:

Connector: Screw terminals for signal outputs Channel-to-channel: 500 V

Output Channel Ratings: Channel-to-system: 500 V
Maximum current/channel: 1 A Channel Address: Set by DIP switch
Voltage drop @ 1 A and 25°C: 1V Maximum Module Power Dissipation:
Maximum open circuit voltage: 60 VDC @ 25°C 12W
Off-state leakage: 10 pA @50°C 6W
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DBK25 8-Channel Relay Card

Overview

The DBK25 provides 8
normally-open relay contacts
for isolated switching of AC or
DC loads or signalsviathe
Dag*’s P2 digital port. The P2
digital port, operating in the
expanded-1/0 mode can address
up to 32 DBK25s (256 relays
max). The DigiBook/72, with 3
P2 ports can address 96
DBK25s for amaximum of 768
relay contacts. Therelaysare

8 Data Bus

P2
©
B

Write Enable

| nieenable 5

4 Address

Stage

[@\\

Recognition | Enable

Stored Energy

_E_‘: 7 CHO
Rel
Stage Reset elay

Relay Drive

Set

Channels
1thru 7

I
I:“:”:“:I Card Address
DIP Switch

Note: Channel 0 (shown) is typical
of all 8 channels.

DBK25 Block Diagram
2-coil sub-miniature latching relays and do not require continuous current to stay closed. Such bi-stable
relays can act as an 8-bit non-volatile write-only memory byte.

The steady-state power drain of the DBK25 isvery low, lessthan 1 mA at 5 VDC. Itispractical, even
operating on a battery, to have hundreds of relay contacts. The stored-energy operation of the DBK25 does
limit the practical on/off speed, or the ability to generate 50% duty cycles, to about 10 Hz. The actual
operating time of the relaysislessthan 15 ms.

Hardware Setup

Card Connection

There are 16 screw terminals on the DBK25 to
connect to 8 separate pairs of output contacts.
Holes are provided at the end of the board for wire
ties (not supplied) to serve as strain relief.

Card Configuration

Y ou must set DIP switch S1 to a 5-bit address to
correspond to the desired card address. (Slis
located next to the DB37 connector.) The
following table lists the switch settings for 32
system card numbers. The XI/O addresses can be
used in custom programming to access specific

cards.

expanded TTL I/O.

DagBook/DaqBoard Configuration

No hardware configuration setups internal to the
DagBook/DagBoard are needed for use of

S1 Switch Position
System XI/0 OPEN = OFF
Card# | Address [ 5 | 4 | 3 | 2 | 1
0 H60 OFF _OFF OFF OFF OFF
1 H61 OFF _OFF OFF OFF _ON
2 H62 OFF _OFF OFF ON __OFF
3 H63 OFF _OFF OFF ON__ON
4 H64 OFF _OFF _ON OFF OFF
5 H65 OFF _OFF ON OFF ON
6 H66 OFF _OFF _ON _ON __OFF
7 H67 OFF _OFF ON _ON__ON
8 H68 OFF _ON__OFF OFF OFF
9 H69 OFF _ON__OFF OFF _ON
10 H6A OFF _ON__OFF ON__OFF
11 H6B OFF _ON_OFF ON_ _ON
12 H6C OFF _ON__ON OFF OFF
13 H6D OFF _ON__ON OFF ON
14 H6E OFF _ON__ON _ON__OFF
15 H6F OFF _ON__ON ON _ON
16 H70 ON__OFF OFF OFF OFF
17 H71 ON OFF OFF OFF ON
18 H72 ON_OFF OFF _ON __OFF
19 H73 ON OFF OFF _ON_ _ON
20 H74 ON_OFF ON _OFF OFF
21 H75 ON OFF ON_ OFF ON
22 H76 ON_ OFF ON _ON OFF
23 H77 ON OFF ON_ _ON ON
24 H78 ON__ON OFF OFF OFF
25 H79 ON _ON OFF OFF ON
26 H7A ON _ON OFF ON _OFF
27 H7B ON ON OFF ON _ON
28 H7C ON_ _ON _ON OFF OFF
29 H7D ON ON ON OFF ON
30 H7E ON ON ON _ON OFF
31 H7F ON ON ON ON ON
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Software Setup in DaqView

To use the DBK25 expansion card within DagView, you must first configure the DagView Software for the
hardware configuration. From the DagView main window, select Device from the pull-down menu and
then Configure Hardware Settings. Under Digital Option cards (on the right side of screen), select DBK25.
A smaller window to set channels and DIP switch S1 will appear to assist in setting up to 4 cards per
channel (4x8=32 possible cards). Verify that the software settings match the intended use.

Programming a DBK25
Note: Users of DagView or other turnkey packages can skip this section.

The following program segment shows how to write bytesto the DBK25 expansion card.
dagDigWtByte(DdpPort0, 0x55)  /*write hex 55 to System Card = O(address = H60)*/
dagDigWiByte(DdpPort17, OXAA) /*write hex AA to System Card = 17(address = H71)*/

For more information on specific software commands, refer to the separate Programmer s Manual.

DBK25 - Specifications

Name/Function: 8-Channel Relay Output Card
Connectors: Screw terminals for signal outputs
Max Number of Cards: 32
Contact Rating:
2A @ 28VDC
0.6 A@ 120 VAC
Isolation:
Channel-to-System: 250 V
Channel-to-Channel: 150 V
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DBK30A Rechargeable Battery Module

Overview

The DBK30A contains a rechargeable nickel-cadmium battery that can power a DagBook/DBK in portable
applications. The unit’s rugged metal package is the same size as a DagBook and related DBK modules for
convenient stacking with included fastener panels and VVelcro tabs. Note: See Power Management &t the
beginning of this chapter for details how to compute power requirements.

Power input comes from the included AC adapter that converts AC mains power into 24 VVDC to charge the
unit’s 2 battery packs. Automatic charging circuits recharge the internal batteries quickly and safely when
connected to the supplied AC adapters. For trouble-free operation, you must fully charge the batteries
before use. The charged battery runtime will depend, of course, on the current load and mode of operation.

The 2 modes of operation are the DBK30 and DBK 31 modes (the DBK30A replaces these models). An
internal slide switch SW2 determines whether the DBK30A will act as a DBK 30 (default) or DBK31.

The DBK30 mode provides 14 VDC for 3.4 A-hr. The typical battery runtime for DagBook
operation is from 3 to 6 hours depending on the load.
The DBK31 mode provides both 14 VDC and 28 VDC. 14 VDC isused for unregulated bridge
excitation for bridge-configured sensors (such as load cells) and power to DagBook products. 28
VDC is used for loop currents for 2-wire 4-20 mA transmitters (1.7 A-hr). The battery run-time
ranges from 1 to 6 hours, depending on the application and the attached option cards.

Note: Unlessyou need 28 V, leave the DBK30A in the default DBK30 mode. In the DBK31 mode, only
1 of the 2 battery packs provides 14 VDC (instead of both packsin parallel in the DBK30 mode);
thus, runtime is reduced in the DBK 31 mode.
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DBK304 Block Diagram
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Hardware Setup

Configuration

The only configuration option is the choice of modes as discussed above. If you do not need to use 28 V,
leave SW2 in the default position (for previously used units, you may need to verify the proper position).
The SW2 dlide switch is located inside the module on the printed circuit board near the front center of the
unit. To configure the DBK30A’s mode:

1. Removethetop cover by unscrewing one screw and dliding the cover forward until it separates from
the module.

2. Locate SW2 and position it for the desired mode. Slide SW2 to the right for DBK 30 operation
providing 14 VDC only. Slide SW2 to the left for DBK 31 operation providing both 14 and 28 VDC.
3. Replace top cover and secure with screw.

Connection

The figure shows the pinout for the POWER OUT DINS5 connector. The28V pinis
only activein the DBK31 mode. The 14V pin isaways active.

GND

+14V

DINS Power Out

The DBK30A package includes a short connecting cable (CA-115) to connect to the DagBook. This cable
connects the POWER OUT connector on the DBK30A to the POWER IN connector on the DagBook (see

next figure).
DagBook CAMS
0 1 w715 +20|$/DC) TO PAI FROM PC PARALLEL PORT  POWER BUFTER FiPaRs AD
DBK30A

START CHARGE

POWER IN

(18 TO 22 VDC) &P%\AD’EEB%.%

0 3 POWER POWER BATTERY
IN

ER'
OUT  CHARGING

DBK30A4 to DagBook Connection

Connections for the DBK31 Mode

The primary purpose of the DBK31 mode isto power external user-supplied loop transmitters. The hookup
issimple, as shown below. A DIN5 connector allows easy connection of lead wires.

Connecting Lead Wires

DBK30A T/IC
GND 28 VDC m
+| 2-Wire @CH1H
T/IC XMTR|[ 4-20 mA ‘
250
CHIL pek1s
Loop c_elxrd
+| 2-wire CHoH ©rsimiar
Flow XMTR[ 220 mA device
250
¢ DcroL
L @)com

DagBook/DagBoard/Daq PC-Card User's Manual

DBK Option Cards and Modules, DBK30A

5-93



Another use for the DBK31 mode is providing an excitation source for bridge-type sensors such as |oad
cells (strain gages). The excitation voltage is not regulated by the DBK30A; so, this voltage must be
externally regulated to 10.00 V for most load cells.

GND 14VDC|  oiaon |V+ V- S+ E+ C+ C- E- S| DBKI6

Q Q Q @ @ @%Strain

Gage
Card

\J

e

To additional Load Cell
load cell circuits

Using Load Cells

Charging the Battery Module

The DBK30A package includes a charger for the intended line voltage (120 VAC or 230 VAC). To charge
the battery module, plug the output cable from the charger into the POWER IN connector on the DBK30A,
and plug the charger into AC power. The charge cycle begins automatically whenever AC power is applied
after an interruption. The charge cycle ends when the batteries are fully charged.

AC
Power Start Charge Power In
Source TR-23 or TR-23E / DBK30A

Connecting the Charger

To manually initiate a charge cycle, pressthe START CHARGE momentary rocker-arm switch.
Subseqguent charge cycles applied to a fully-charged DBK30A will have no ill effect. The module will
sense the fully-charged status and revert to the trickle-charge state within afew minutes.

Three LEDs on the DBK30A provide status information on the charging process or the external |oad.

LED | Meaning

POWER IN llluminates when the charger is connected to a source of AC power
,___and to the battery module.

BATTERY llluminates steadily while battery is in the high current (2 A) charge

CHARGING mode. Flashes briefly, one or two flashes at a time, when the

| __internal batteries are fully charged.

POWER OUT - llluminates steadily when an external DagBook product is connected

and drawing current from the battery modules.

chemistry that may limit storage capacity. (This memory is characteristic for
nickel-cadmium batteries.) To manually discharge a battery pack, connect a
DaqBook and leave it turned on until the indicator lights go dark.

i The DBK30A must periodically be fully discharged or the cells may develop lazy
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Using the Battery Module While Charging

Both operating modes are capable of powering the DagBook products while being charged; however, the
charging current is reduced, and charging timeisincreased. If AC power isinterrupted, a new charge cycle
will begin automatically when AC power returns.

operating load. Charging DOES NOT BEGIN AUTOMATICALLY (except on
power-up). You must manually initiate the next charge cycle. Do not expect a
DaqBook powered by a DBK30A to operate indefinitely.

f Even with the AC adapter, the batteries will eventually discharge under a DagBook

DBK30A - Specifications

Name/Function: Rechargeable Battery Module Battery Amp-Hours: 3.4 A-hr (1.7 A-hr/pack)
Battery Type: Nickel-cadmium Charging Voltage from Supplied AC Adapter: 22 to 26 VDC @
Number of Battery Packs: 2 2A
Battery Pack Configuration: 12 series-connected sub-C cells AC Adapter Input: 95 to 265 VAC @ 47 to 63 Hz
Output Voltage: 14.4 V or 28.8 V (depending on the selected Charge Time: 2 hours
mode) Charge Termination: Peak detection
Output Fuses: 2 A Size: 11" long x 8 1/2" wide x 1 3/8" high
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DBK32A Auxiliary Power Supply Card

Overview

The DBK32A provides added power in configurations where the number of expansion cards exceeds the
power available from a DagBook/DagBoard or CDK10. For power, the DBK cards rely on voltages
supplied viathe P1 connection. The DBK32A supplies+15 V viathe P1 bus and is compatible with all
analog DBK cards. Notes: The DBK32A does not provide +5 V; if +5V isrequired by the DBKsin use,
you should use the DBK 33 Triple-Output Power Supply Card. See Power Management at the beginning of
this chapter for details how to compute your power requirements.

P1

@)

(Y
D =
N 4(“ ON/OFF :
Switch Common |-
ﬁ{;gt\éﬁg r‘&e———>{ RFl |2 DC/DC 4, |RFI | +15V oe
daisy-chain —o%._of\_p—> Filter Converter Filter 15V 50
output Fuse A5 :
+V 3
DIN5 /

©

DBK32A4 Block Diagram

Hardware Setup

not connect the P1 cable without first removing the shunt jumpers from JP1 inside
the DaqBook/DaqBoard. Failure to remove these jumpers can result in damage to
the DBK32A and/or DaqBook/DaqBoard.

f You must configure the DagBook/DaqBoard before connecting the DBK32A. Do

DagBook/DaqBoard Configuration

&\ JP1
Using a DBK32A requires you to entirely remove the shunt jumpers from | =] 0O O lsv
header JP1 inside the DagBook/DagBoard, as shown in the figure. Remove
DagBook/DagBoards are shipped with these shunts positioned to deliver Shunt O 0O |-ocTout
analog power to P1. The JP1 default position will not work with a Jumpers O O |-OCLKIN

DBK32A. The DBK32A power supply must not be connected until these | =1 | O O |+sv
shunt jumpers have been removed or equipment damage will result.

¥/ Analog Option
Caution: Do not place jumpers on the-OCTOUT and -OCKLIN pins. If ., %a“}use i
so connected, damage to the 8254 timer chip will result. wttary Fower Lonjguration

DagBook/DaqBoard Connection

The DBK32A has two DIN5 power connectors to allow daisy-chaining of multiple DBK32As or to share a
common power source with a DagBook/DagBoard. The DBK32A can be powered from the included AC
adapter, a DBK30A battery module, or a 10-20 VDC source (e.g., a car battery).

Connect the DBK32A much like any other expansion card on a ribbon cable or inside an expansion chassis.
The DBK32A can be installed directly into the DagBook/112/216' s internal expansion slot or used with a
3-Slot DBK10 or a 10-Slot DBK41 expansion chassis.

Note: The DBK32A is shipped from the factory with a protective shield. A DBK32A will not
install into a DBK 10 or a DagBook/112/216 expansion slot with the shield in place. To remove
this shield, remove the five screws from the bottom side of the DBK32A board and lift off the
shield and spacers as one unit. For al other applications, |leave the shield in place.
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Guidelines for positioning a DBK32A include:
Any dot within the DBK 10 may be used.

If a3-port DagBook (/100/120/200) is used with a DBK41, the right-hand end slot of the DBK41 is
the best location for the DBK32A.

This figure shows example systems using a DBK32A and a cascading power connection.

DaqBook/100/120/200 - 2 qBo11/16
s NI Y

P1 [— N w— '/ .
CA-371I =
' DBK41 CA37-2 DBK41

Connection to DagBook with DBK32 in DBK41  Connection to Single-Slot DagBook (with DBK32 in main slot)

DagqBook/100/120/200 _~ E]
V

1 /7

U DagBook
L]
DBK41 DBK41 o DBK32A
o
L]
DBK41 DBK41 o CA-115
@~~~ To Power
Source
Connection to 2 DBK41s (with DBK32s in each DBK41)
Connecting the DBK324
DBK32A - Specifications
Name/Function: Auxiliary Power Supply Card Input Current Range: 0.8 - 2.0 A
Isolation, Input to Output: Size: 3-1/4" x 8-1/4" x 3/4"
DBK32A: 500 VDC Efficiency: 60% Typical
(DBK32: 250 VDC) Input Connections: DIN-5 (x2 for daisy-chaining)
Output Voltages: Output Connections: DB37 Male
DBK32A: +15 VDC (nominal) @ 500 mA Parallel Provision: OR-ing diodes in output lines
-15 VDC (nominal) @ 500 mA Controls: ON/OFF rocker arm switch
(DBK32: +15 VDC (nominal) @ 250 mA Indicators: LED driven by positive output
-15 VDC (nominal) @ 250 mA) Over-Voltage Protection: Hardware SCR crowbar on (+) side
Line Regulation: 0.5% (maximum) Switching Frequency: 150 kHz
Load Regulation: 1.0% (maximum) Operating Temperature Range: 0-50°C
Total Output Power: 7.5 VA (full load) Input Fuse Size: 2 A (Littlefuse 251002)

Input Voltage Range: 10-24 VDC
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DBK33 Triple-Output Power Supply Card

Overview

The DBK 33 provides added power (15 VDC and +5 VDC) via Pl in configurations where the expansion
cards require more power than available from a DagBook/DagBoard or other power source. The card is
compatible with all analog DBK cards and typically can support up to 12 DBK cards. Notes: If +5V isnot
needed by the DBKsin use, you can use the DBK32A. See Power Management at the beginning of this
chapter for details how to compute power requirements.

P1
[(©]
=
GND =
4(“ gvl\\,l,/t((?: F Common _||°
- +15V S
%gft‘;ﬁ’ff ) o7 > RFI |2 |DoDC |4 |RFI =
daisy-chain —o%._of\_p-> Filter Converter Filter| =15V o
output Fuse +5V .
DIN5 %
©

DBK33 Block Diagram

Hardware Setup

connect the P1 cable without first removing the shunt jumpers from JP1 inside the
DaqBook/DaqBoard. Failure to remove these jumpers can result in damage to the
DBK33 and/or DagBook/DaqBoard.

f You must configure the DaqBook/DaqBoard before connecting the DBK33. Do not

DagBook/DaqBoard Configuration Emg PI1:| 15V
Using a DBK 33 requires you to entirely remove the shunt jumpers from Remove
header JP1 inside the DagBook/DagBoard, as shown in the figure. Shunt O 0O |-ocTout
DagBook/DagBoards are shipped with these shunts positioned to deliver Jumpers O O |-OCLKIN
analog power to P1. The JP1 default position will not work with a | =0 | O O |+15v
DBK33. The DBK33 power supply must not be connected until these Y. Analog Option
shunt jumpers have been removed. Card Use

Auxiliary Power Configuration

Caution: Do not place jumpers on the -OCTOUT and -OCKLIN pins. If
so connected, damage to the 8254 timer chip will result.

DagBook/DaqBoard and Cascading Power Connection

The DBK 33 has 2 DIN5 power connectors to allow daisy-chaining of multiple DBK33s or to share a
common power source with a DagBook/DagBoard. The DBK 33 can be powered from the included AC
adapter, a DBK30A battery module, or a9-18 VDC source (e.g., acar battery).

Connect the DBK 33 much like any other expansion card in a 10-Slot DBK 41 expansion chassis. If a 3-port
DagBook (/100/120/200) is used with a DBK 41, the right-hand end slot of the DBK41 is the best location
for the DBK33.

Note: A jumper on the motherboard of the DBK41 must be removed to disconnect the host s P1 +5
VDC from the internal +5 VDC output.
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This figure shows example systems using a DBK 33 and a cascading power connection.

P1

7

DagBook/100/120/200 4

|

CA-371

DBK41

Connection to DagBook with DBK33 in DBK41

DaqgBook/100/120/200

[ I R

DBK41

DBK41

Connection to 2 DBK41s (with DBK33s in each DBK41)

DBK33 - Specifications

Name/Function: Triple-Output Power Supply Card
Isolation, Input to Output: 500 VDC
Output Voltages:
+15 VDC nominal @ 250 mA
-15 VDC nominal @ 250 mA
+5 VDC nominal @ 1000 mA
Line Regulation: 0.2% max (+5 V); 5% max (15 V)
Load Regulation: 0.5% max (+5 V); 5% max (15 V)
Total Output Power: 15 VA (full load)
Input Voltage Range: 9 to 18 VDC
Included AC Adapter: 15VDC @ 0.9 A
Size: 3-1/4" x 8-1/4" x 3/4"
Full-Load Efficiency: 80% Typical

*Q DagBook

L]

DBK41 N~ DBK33
®
L] -

DBK41 F CA-115
o To Power

Source
Connecting the DBK33

Full-Load Input Current Range:
2.10 A @ 9VDC
1.05A @ 18 VDC
Input Connections: DIN5 (x2 for daisy-chaining)
Output Connections: DB37 Male
Parallel Provision: OR-ing diodes on output lines allow use of
multiple DBK33s in larger systems
Controls: ON/OFF rocker-arm switch
Indicators: LED driven by input voltage
Over-Voltage Protection: Fuse followed by 19 V zener clamp
Switching Frequency: 100 kHz min
Operating Temperature Range: -20 to 70°C
Input Fuse: 3 A (Littelfuse 251003)
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DBK34 Vehicle UPS Module

Overview

Auxiliary battery positive+[1] o\_pP * {;:}

Auxiliary battery return-
Vehicle main battery positive+

Vehicle main battery return-

The DBK 34 can power a data acquisition system in portable and in-vehicle applications (both 12 and 24 V
systems). Power storage capacity is5 A-hr @ 12 VDC or 2.5 A-hr @ 24 VDC. For reliable data
acquisition in avehicle, the DBK 34 provides clean and consistent operating power:

Prior to engine/generator start

During engine start-up (battery sag due to the high-current demand of starter motor and solenoid)

After engine turn off.

The DBK 34 contains 2 sealed-lead rechargeabl e batteries and associated charging circuits and current
indicators. Typically, these batteries can last more than 300 full cycles and up to 10 years standby lifetime
at room temperature. Recharging isfast, and extreme temperature performance is good. The DBK34 can
be used with the LogBook, DagBook, WaveBook, and related DBKs and WBKSs. The unit’s rugged metal
package has a compatible 8x11” footprint for convenient stacking with Velcro tabs and optional fastener
panels and handles for carrying.

Main and auxiliary power input comes from 12 or 24 VDC viaaterminal block on the unit’s front panel
(12/24 V modes are set by front-panel jumpers). Automatic charging circuits recharge the internal batteries
quickly and safely. For trouble-free operation, you must fully charge the batteries before use. The charged
battery runtime will depend on the load and mode of operation. Note: See Power Management &t the
beginning of this chapter for details how to compute power requirements.

Power Input Connections 2 dual diodes to
and 12/24_|_V Jumper- 3 diodes for charging ~ MaxXimize current sharing

Fuse 2, 8 A resistors for current limit

~a#_ LED circuit _E }‘

q
Fuse 1,15 A
N
TN l "\ MAIN POWER
L
L

12 VDC|:
jumper

positionl: | |
|

B

2

3

4
Chassis common|5

N

7

8

9

— —e

Current
Sensing
24vDC |, Circuit
jumper [ Fuse 3
position 8 8A R Fuse 4
TB2[ 23 4] 8A L1
x(9 [ | _ _ CHARGING
Internal Internal -’ LED
Battery A Battery B ,OCDISCHARGING
e ] D

4
VOLTAGE & NAN

SELECT EKJ%VL\J’TER AUX
@ MAINPOWER  12VJUMPER § 27vMAX) BATT
1 06 -+ - +

—l DBK34

@ CHARGING ? DDDD DD LOGBOOK UPS

LOGBOOK AUXILIARY @ DISCHARGING
POWER POWER OUT VOLTAGE SELECT

24V JUMPER

DBK34 Block Diagram and Front Panel
Note: TB1 pin numbers read from right to |eft as viewed from the front panel.
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Hardware Setup

Configuration
The 12 or 24 V configurations are selected as follows:
for 12 V operation, set 2 jumpers on terminals 6-7 and 8-9 of TB1
for 24 V operation, set 1 jumper on terminals 6-7 of TB1

Connection
Power In - (vehicle main/auxiliary batteries, 12 or 24 VDC only) Connect main
battery positive to terminal 3 of TB1 and main negative to termina 4. If an -RTN 3(0 ot +24V/+12V
auxiliary battery is used, connect its positive to termina 1 and negative to No C0n_5° o P4 +24V/+12V
terminal 2. nection -R%I'N
Power Out - The figure shows the pinout for the POWER OUT DIN5 DBK34's DINS power output

connectors (2 sockets)

connectors. The DBK 34 package includes a short connecting cable (CA-115)
to connect to the powered device. This cable connects the POWER OUT connector on the DBK 34 to the
POWER IN connector on the LogBook, DagBook, or DBK module.

DBK34 Operation
Indicators: 3 LEDs on the DBK 34 provide status information on the power and charging process.
LED | Meaning
MAIN POWER Lights when the DBK34 is connected to a live vehicle (main) battery.
CHARGING ._Lights when internal batteries are being charged at a rate of 0.025 to 0.050 A or greater.
DISCHARGING _ Lights when internal batteries are discharging at a rate of 0.025 to 0.050 A or greater.

Runtime: Approximate runtime under various loads can be computed from the storage capacity (5 A-hr in
12V mode; 2.5 A-hr in 24 V mode) and the load (main unit and other DBKS). See section Power
Management at the beginning of this chapter. Factory testing determined the following run-times:

Run-time | Load Conditions

240 minutes . DBK34 with 0 watt external load @ 23°C
190 minutes ~ DBK34 with 2.34 watt external load @ 23°C
120 minutes ~ DBK34 with 6.79 watt external load @ 23°C

Charging: In general, lead-acid batteries require charging at 120% of drain energy (e.g., the 5 A-hr DBK34
requires a charge equal to or greater than 6 A-hr). Charging timesvary; but 4 to 5 hoursat 14V istypical
for atotally empty battery.

VDC in 24 V mode. If not charging from the vehicle, a generic automobile battery

f Voltage applied to charge a DBK34 must not exceed 15 VDC in 12 V mode or 30
charger (3 A) in 12 V mode is recommended.

Environmental Concerns

life cycle is over (up to 300 full cycles or 5-10 years of use), sealed-lead batteries
must be recycled or properly disposed of.

f The DBK34 s batteries contain toxic materials (Pb and H,SO,). After the battery s

DBK34 - Specifications

Name/Function: Vehicle UPS Module Battery Capacity (Amp-Hours):

Battery Type: Sealed-lead rechargeable 5 A-hrin 12 V mode (parallel)

Number of Battery Packs: 2 2.5 A-hrin 24 V mode (series)

Battery Pack Configuration: 6 series-connected D cells Operating Temperature: -20°F to 122°F (-29°C to 50°C)
Output Voltage: 12 V or 24 V (depending on jumpers) Size: 8% x 11 x 1%4in. (216 x 279 x 44 mm)

Output Fuses: 8 A on each internal battery (2) Weight: 7.2 Ib (3.27 kg)
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DBK40 BNC Analog Interface

Overview

The DBK40 termination box allows convenient attachment of analog signals from BNC cablesto a Dag*.
The DBK40 has 18 BNC connectors for 16 analog input channels and 2 analog output channels. One BNC
connector can be switch-selected as either the TTL trigger input or as the second anal og output channel.

Hardware Setup

Connecting the DBK40 to a Daq*

The DBK40 has amale DB37 connector that is pin-compatible with the Dag* P1 port. A 6-foot ribbon
cable is provided to attach the DBK40 to the Dag*.

Connecting the DBK40 to a port other than P1 may result in damage to the
DaqBook/DaqBoard.

Connect one end of the ribbon cable to the DB37 connector of the DBK 40 and the other end of the cable to
the Analog 1/0 Port (P1), as shown in the figure.

DaqBook

Analog Input from signal
source or signal conditioning unit

DAC1/TTL-TRIG
DBK40 Switch
Connecting the DBK40

Using the DBK40

The DBKA40 is equipped with BNC connectors for 16 single-ended or 8 differential inputs. Also provided
are BNC terminals for DACO and DAC1 analog outputs.

The DACL1 connector may be used for access to the DagBook/DagBoard Analog I/O TTL trigger input.
This option is enabled by moving the slide switch on the top of the DBK40. Verify that this switch isin the
correct position for your application.

Switch Setting | Description
TTL/TRIG __Allows connector to be used for the DagBook/DagBoard’s TTL trigger input.
DAC-1 Allows same connector to be used for the DagBook/DagBoard’s DAC-1 output.

The collars of all of the BNC connectors are common to each other and analog ground. When the TTL
trigger input is selected (viathe slide switch), the isolated ground plane of the TTL-TRG/DAC1 connector
isreferenced to digital or TTL ground. Most of the top area of the DBK40's PC board is ground plane
which provides excellent low-impedance, low-noise signal interfacing. Connect your analog signalsto the
unit as you would to any other BNC connector. The outer shell is ground; the center pinisthe signal.
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The figure below shows connections for single-ended and differential inputs. In the differential mode,
channels0to 7 are high; 8to 15 arelow (0& 8,1 & 9, 2 &10, etc).

Single-Ended CH 0

CH-8 CH-4 CH-0
19 5 ] Common ..........
() g Signal- + < - :
CH-OL
DBK40
CH-8 CH4 CH0 Differential CH 0
19 35 U1
@ @7 Slgnal ngh ........
CH-OL Common « -+« « v a
DBK40
Signa| low -+ ..c
DBKA40 Inputs
DBK40 - Specifications
Name/Function: BNC Analog Interface Module Analog Output Connection: One BNC connector for each of 2
DagBook Connection: Male DB37 mates with DaqBook P1. analog output channels; center conductor carries signal,
Analog Input Connection: One BNC connector for each of 16 outer conductor carries signal ground.
analog input channels. TTL Trigger Input Connection: One analog output BNC
Single-Ended Mode: Center conductor carries signal, outer connector can be switched to provide a TTL trigger input
conductor carries signal ground. connection; in TTL mode, the second analog output channel
Differential Mode: Center conductor of two adjacent BNC is unavailable on the BNC connector.
connectors carries high and input low signals; outer Size: 6.8" wide x 5.3" long x 2.3" high

conductor of both is attached to system ground.

Weight: 21 oz
Length of Supplied Cable: 6 ft
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DBK41 Ten-Slot Expansion Module

Overview

The DBK41 is ametal enclosure that holds up to 10 DBK cards. The exterior front panel has amale DB37
connector that leads to the Dag* or further expansion viaa CA-37-x cable. On the inside of the front panel,
abackplane printed circuit board (PCB) uses 10 female DB37s with their pins connected in parallel to
distribute the P1 interface (can also be used with P2 or P3). From the rear panel, the DBKS' signal input
lines exit to their respective transducers. The interface and physical layout are compatible with the
Keithley/Metrabyte’s DAS 16 series and allow the use of awide selection of signal-conditioning cards. An
optional EMI kit provides shield plates for the rear panel to make the DBK41 CE-compliant and prevent
EMI from DBKs entering the test environment (or vice-versa). The EMI kit also functions as an electrical
safety barrier.

The use of power is an important concern—some DBK cards use more power than others. The DBK cards
can obtain power externally from a DagBook/DagBoard/CDK 10 or internally from a DBK32A/33. (See
Power Management at the beginning of this chapter and the power card sections). A power card in any slot
(other than the dlot leftmost from rear view) will power the other cards viathe backplane. A front panel
LED will light whenever power from any source is on the backplane. The JP1 jumper can disablethe +5V
power line from the external DB37 to prevent a DBK 33 power supply from interfering with other devices.

External DB37

,@, (P1, P2, or P3)
=S ‘// C\
o 36 -2 || Ten (10)
s Y A|::|| ntemal DB37's
o © .|| (P1, P2, or P3)
o Pin 1 o
e (+5V) - .} Lines to & from
5 ° .|| Pins 2 thru 37.
& )
Sy
32 1
Lines to &
from Pin 1

Note: Jumper JP1 is shown in the
Enabled (2-1) position.

DBK41 Block Diagram

Hardware Setup

Mounting the DBK41 isfacilitated by industrial-strength Vel cro-style tabs to stack a DagBook or notebook
PC on top of the unit. Setup concerns include card and power configuration, careful card insertion, and the
use of EMI shield plates. Fastener panels are metal plates that can rigidly splice one unit on top of another
(see end of chapter 1).

Card Configuration

DBK cards may need to be configured depending on system configuration and the use of power. All DBK
cards should be configured before they are inserted into the DBK41 (refer to individual DBK sections of
this chapter as needed).

Power Configuration

Power use must also be configured to prevent multiple power supplies from interfering with each other via
the P1 interface. Both the DBK41 and the DagBook/DagBoard have JP1 jumpers (with different functions)
that must be set to fit the application.
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Chapter 5

DBK Option Cards and Modules DBK41

JP1 in the DBK41 DBK41 Printed  JP1 Jumper, shown in

On the DBK 41 backplane, JP1 is a 3-pin jumper positioned between
DB37 connectors for card number 4 (CN4) and CN5. Two settings

Circuit Board +5 V Enabled Position

~ ['9)
are possible; 5 % .‘J'( % =
- Pin1and 2 connected (5 V line enabled to external P1). The 321 |-
5V (VCC) isexternally supplied to pin 1 of CN1 through of 3
CN10. The power can come from a DagBook, DagBoard, or I 5
CDK 10 through a CA-37-x cable on pin 1 of P1. o g
Pin 2 and 3 connected (5 V line disabled from external P1). s s
When using a DBK 33 power card in the DBK41, you must w u
reposition the JP1jumper on pin 2 and 3 (effectively making - S
no connection). This setting prevents +5V from the DBK33 . . e
from interfering with external devicesviathe P1 interface. If 7 "
not using a DBK 33, JP1 should be enabled. 552 N
Note: jJumper pin numbers read from right to |eft and are printed on [®) (©
the circuit board. DBK41 Power Configuration
JP1 in the DagBook/DaqBoard . JP1
If aDBK32A or DBK 33 is used, you must remove the shunt jumpers | (=] O oalisv
from header JP1 inside the DagBook/DagBoard. DagBook/DagBoards Remove O 0O |-octouT
are shipped with these shunts positioned to deliver +15 V analog power to ~ Shunt
P1. The DBK power cards must not be connected until these jumpers Jumpers O O |-OCLKIN
have been removed or equipment damage may result. Note: Unless | (=1 | O 0O |+15v
interfering with card operation (counter-timer), the jumpers can be placed ¥/ Analog Option
on the OCTOUT and OCLKIN pins. Card Use
DagBook/DagqBoard

Card Insertion

Configuration

Each DBK card has a DB37 male connector which mates with the DB37 femal e connectors inside the
DBK41 chassis. Toinsert DBK cards into the DBK41 chassis, refer to the figure and perform the following
steps. Note: Cards using screw-connectors for signal input lines must be wired before insertion.

1
2.

3.

Disconnect power from all units to be connected.

Place the DBK41 on aflat surface; loosen the two thumbscrews on rear of the case; and remove the top
cover by diding it off.

Align the DBK card with the DBK41 connector to be used (CN1 to CN10). Thefirst ot must aways
be occupied; however, a DBK32A or DBK 33 power card may not occupy the first slot. Any of the
remaining 9 slots can be used or unused.

To clear the lip on the rear pandl, tilt the rear of the card upward. Engage the P1 connectors of the card
and chassis, and press together gently to avoid damage to the pins.

Press down the rear of the card, aligning it within the metal dimples at the rear of the DBK41.

After cards arein place, reassemble the DBK41'stop cover and attach optional shield plates (described
next); then re-connect and power up the system.

Align Engage

Connectors
Connectors Push forward

DBK with card resting
Card on rear lip

al4—Rear Lip
DBK41 Chassis DBK41 Chassis

JP1 DBK Cards

Push down
DBK after clearing
Card rear lip

a—l¢— Rear Lip

DBK41 Front———b,

) &—RearLip
Dimples - DBK cards are inserted between the dimples

DBK41 Rear—— - il

Inserting Cards into a DBK41
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EMI Shield Plates for CE Compliance

To reduce electro-magnetic interference (EMI) escaping from (or entering into) the enclosure, a CE kit
provides shield plates that attach to the rear of the DBK41. Thekit also functions as an electrical safety
barrier. With shield plates attached (a combination of 3 types supplied), the system meets CE standards.
The kit includes:

Full shield platesto cover empty (unused) slots

Partial shield platesto surround DBKsin aslot (except a power card)

Partial shield platesto surround a DBK32A or DBK 33 power card

Screws and star washers to secure the shields to the chassis

Note: The CE kit isincluded with the DBK41/CE and an optional accessory for aDBKA41.

The shields have a support tab that slides over the edge of the bottom plate and a screw hole for attachment
to the top plate. When tightened, the screws cause the washers to pierce the surface coating into the metal
to make a good contact with chassis ground.

Cover Screw Shield Plate Shield Plate Shield Plate

for DBKs for Empty Slot for DBK32A/33
Star Washer Py Power Card
/‘w ¢ ©
Screw
Shield Plate,
Side View ®
I o
Support Tab DBK41 Rear Panel

Shield Plates on DBK41 Rear Panel

System Connection

A short ribbon cable (CA-37-x) attaches the DBK41 to the main unit. Connecting the DBK41 to any port
other than P1 may damage the DagBook/DagBoard. Likewise, only analog expansion cards may be
installed in the DBK41. The figure below shows typical setups. Note: For CE compliance, the CA-37-x
cable must be replaced with a CA-143-7 or CA-143-18. Multiple chassisrequirea“T” connector (part #
CN-143) for branching.

DagBook/112/216
__(or CDK10)
Expansion Card P1 jg.{g

DaqgBook/100/120/200
C— l/

P1

72 DBKA41
! ‘
E ! DBK41
Connection to Single-Slot DaqBook Connection to Single-Slot DagBook -
(with no power card in use) (with DBK32 in main slo% Connection to Two DBK41's

(with DBK32s in each DBK41)
Typical DBK41 Systems

DBK41 - Specifications

Name/Function: 10-Slot Analog Expansion Module

Card Capacity: 10 slots to hold standard DBK option cards

Weight: 4 b (with no cards installed)

Cable (optional): 8" ribbon with DB37 female to DB37 female (CA-37-X)
Power Indicator: LED powered by DagBook 5 VDC

DagBook Connection: Male DB37, mates via CA-37-x cable with Dag* P1
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DBK42 16-Slot 5B Signal Conditioning Module

Overview

The DBK42 allows Dag* systems to work with up to 16 5B signal conditioning modules. Modules are
available for various signal types (e.g., low-level thermocouple signals, strain-gage signals, etc). The
DBK42 offers 500 V isolation from the system and between channels. The DBK42 is compatible with all
5B output modules, and the configuration is very flexible. Y ou can select the type of signal attached to
each channel.

An accessory cable connects the DBK42' s output to the Dag* P1 analog input connector. One Dag* can
support up to 16 DBK 42 units with a maximum of 256 isolated analog input channels. The Dag* scansthe
DBK42 channels at the same 10 ps/channel rate as other DBK's (256 scansin 2.56 msin afull system).

The DBK42 can obtain power from an included AC adapter, an optional DBK30A rechargeabl e battery
module, or directly from a12 VDC source (such as acar battery). The built-in power supply can serve a
fully-configured system using bridge excitation.

Each terminal block contains 4 terminals (per channel) for access to input and excitation features of 5B
modules. The optional CN-71 and CN-72 signal connection blocks provide a convenient way of connecting
analog signals to the DBK42.

The CN-71 isfor non-thermocouple use.

The CN-72 (with cold junction sensors) is for thermocouple use. The CN-72 has aclear plastic

shield over its screw terminals to protect you from high voltage on the input terminals.

AC1362 Cold
Current-Sense | |Junction 2 CDC/ D? (—"‘\i'— 10-20VDC
Resistor Sensor \ onverier, o Input Power
Module ON/OFF
Switch Q
Analog 5B
Common —| Output Channel| ,4
\ Select Header
> %’ (JP1)
]
1
[ | » 4
| 15 additional 5
| 5B Channels Channel Address Lines 6
Isolated Input Channel 1 of 16 P1
DBK42 Block Diagram

Hardware Setup

DBK42 Connection

The DBK42 has screw-terminal connectors for easy access to the analog inputs. 2-wire and 4-wire hookups
are shown later in this section. Analog channels are isolated from each other, and no analog ground is
provided.
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DBK42 Configuration

Up to 16 DBK42s can connect to a Dag*. As adaisy-chain interface, each module must

appear unique to the Dag* and use a different channel.

To configure the module, locate the 16x2-pin header (JP1) near the front of the DBK42
board. Note the 16 jumper locations labeled CHO through CH15 representing the Dag*
Analog Input Channels. Place the jumper on the channel you wish to use. Only one
jumper is used on asingle DBK42; no two cards in a system can use the same setting.

5B Module Connection

Each input of the DBK 42 is processed through a user-installed 5B signal-conditioning
module. Different 5B modules are used with different transducer and signal sources. Toinstall the

modules:

T
=

CH15
CH14
CH13
CH12
CH1M1
CH10
CH9
CH8
CH7
CH6
CH5
CH4
CH3
CH2
CHA1
CHO
Factory Default
JP1 Channel

Configuration

g|ojojojojojojojojojojojojo|0|<
g|ojojojojojojojojojojojojojo

!

1. Match the footprint of the module with the footprint on the circuit board (see figure).

2. Gently place the moduleinto the footprint, and screw it down.

3. Wheningtalling current input modules (SC-5B32 series), install the supplied current-sense resistor
(SC-AC-1362) in the resistor footprint adjacent to the module mounting footprint.

4. Record the modul€'s channel number; label al units and connectors for identification.

Channel

Number — ®>1 9 2103 11 412513 614 7 15 8 16

oo R

o |Oo (] (o]

BoERREREER

] o o ] o |0 |0 |o

L L Module Mounting
i Footprint
o o O‘/
Current Sense

Resistor Mounting

SOOI

Power Considerations

The DBK42 has an internal, isolated switching-type power supply which operates on 10-20 VDC at varying
input currents depending on the input voltage and 5B-module loading. The power drain at a given output
load is constant; input current will vary inversely with the input voltage.

Module Installation

Footprint

A DBKA42 populated with strain-gage modules will draw more current than with other types of input
modules. The table shows the DC input requirements for the worst-case setup (with 16 strain-gage modules
or 16 thermocouple modules).

Input With Strain-Gage With Thermocouple
Volts Modules Modules
Input Amperes Input Amperes
10 VDC 3.0 A 0.60 A
11 vDC 2.7 A 0.54 A
12 VDC 24 A 0.48 A
13 vDC 22 A 0.44 A
14 VDC 20 A 0.40 A
15 VDC 19A 0.38 A
16 VDC 18A 0.36 A
17 VDC 1.7A 0.34 A
18 VDC 16A 0.32 A
19 VDC 15A 0.30 A
20 VDC 14A 0.28 A
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Power sources include:
- The standard TR-25 AC plug-in power pack (provided with the DBK42) can supply 900 mA at 15

VDC. The optional TR-26 can supply 2000 mA at 15 VDC.
The DBK30A battery pack can supply power for atypical DBK42 configuration; however, in afully-
popul ated strain-gage configuration, the battery run-time will be limited to about 1% hours.
A 12V lead-acid gel-cell type battery can easily power afully-populated strain-gage configuration.
The battery drain will be about 2.4 A-hr; battery size should be considered for systems with long run-
times. (For example, acommon-size 5.0 A-hr battery will operate for about 2 hours). A typical
automotive 12 V lead-acid battery (e.g., 60 A-hr) can easily power a DBK42 for long run-times
(about 24 hours).

Theinput fuseisa4 A Slo-Blo 1-1/4" x 1/4" glass type such as Littlefuse 313004 or Bussman MDL-4.

Terminal Block Connection

Input signals (and excitation leads) must be wired to the DBK42 signal termination panel. Sixteen 4-
terminal blocks accept up to 16 inputs. These connectors are located on a removable PC board that plugs
into two DIN96 rectangular connectors on the rear panel.

Shock Hazard. The DBK42 is designed to sense signals that may carry dangerous
voltages. De-energize circuits connected to the DBK42 before changing the wiring
or configuration.

A

Terminal blocks are connected internally to their corresponding signal conditioning module. The terminal
blocks accept up to 14-gage wire into quick-connect screw terminals. Terminals on each block are
numbered 1 through 4. Each type of input signal or transducer (such as a thermocouple or strain gage)
should be wired to its terminal block as shown in the figure. Wiring is shown for RTDs, thermocouples, 20
mA circuits, mV/V connections, and for full- and half-bridge strain gages.

0| +ExC <" e O l+exc

1O | +vin S% Lé@ Wi (SIG H) +V,—O-TVIn_
<@ -Vin >—R—@ Nin (SIGL) -Vt Vin_,

O] Exc % M@ EXC (O ]Exc

Thermocouple

mV and V Connection

Connection Panel Connection: Full-Bridge Strain-Gage
6013% 20 Ohm
) - _ o Plug-In Resistor
S&aWire [0 v *EXC [ ] +exc O hEXC (SC-AC-1362)
r On-Board Socket
L
2Wire | |*Vin D]vin - O e
Vi -Vi >
@ |-Vin @D |Vin <« Vi
O |-EXC X L) -Exc @ 1EXC
. [l Half-Bridge [l <]
RTD Connection Strain-Gage Connection 4-20 mA
Connection

DBKA42 Terminal Connections
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Daq* Connection
The DBK42 attaches to the Dag* P1 analog /O connector. (Up to 16 units can be attached to 1 Dag*.)
Connect the appropriate ribbon cable (with -x indicating the number of cards to be connected) from the

Dag*’'s P1 port to the DB37 connector at the end of the option card. Note: A series of interface cables are
available for connecting up to 16 DBK42s.

4—CA-35-2 | 4—CA-35-2
B k/100/120/200
/b aqEeo (Rear). Danook/moo 4
[ T— ‘ -9 /77
CA-37-2 [ CA-11 5—> ’
DBK42 DBK42
‘L (Rear) ‘
/I,
DBK42 - DBK42
5 Rear)
Daisy-chained P1 Connectors Daisy-chained Power Connectors
Daisy-Chaining DBK42s
DagBook/DaqBoard Configuration
The DBK42 requires two setup steps in the DagBook/DagBoard— JPa
jumpers JP4 and JP1. P
: 00 | 15 v
1. If not using auxiliary power, plac_e the JPljum_p_er irj the 0O O l-octout E E
expanded analog mode. Note: this default position is necessary
to power the interface circuitry of the DBK42 viathe internal O O |-OCLKIN oo
+15 VDC power supply. If using auxiliary power (=1 |+15V Single-Ended
(DBK32A/33), you must remove both JP1 jumpers (refer to Analog Option Factory Defauilt
Power Management a the beginning of this chapter and the Card Use .
DBK32A/33 sections). Jumper Configuration for DBK42

2. *Place the JP4 jumper in the DagBook/DagBoard in single-ended mode. Note: Analog expansion
cards convert all input signals to single-ended voltages referenced to analog common. * Applies only
to DagBook/100, /112, and /120.

Software Setup in DaqView

To use the DBK42 within DagView, you must first configure the DagView software for the hardware setup.
From the DagView main window, select the Device pull-down menu and then Configure Hardware Settings.
The Configure System Hardware parameters help interpret the incoming anal og input data and provide
controls to access the hardware. As expansion modules are added, make sure the setup reflects the actual
hardware. On the left side of this window, the Analog Input Option Cards selection allows you to assign
DBK expansion modules to the 16 analog inputs in the analog input spreadsheet.

Select the DBK 42 16-Channel 5B Box option. The main window now has 16 channels for this one board.
A gain of x1isthe only available gain listed under the Type column because the 5B modul€’ s output is
typically 0to 5 V. By default, DaqView displays readingsin volts. To change the default, click on the
Engr. Unit column for your choice. The mx+b calculations for most 5B modules are already within
DagView and will appear when you select the module. (A pull-down 5B module selection box will appear
when you place the cursor in the Units column.)

For example, a SC-5B47-T-06 module converts a T-type thermocouple input from -100°C to +400°C into a
linear voltage from 0to 5 V. DagView must first determine the range of °C (e.g., 500°C). Thisrangeis
then divided by the rangein volts (5 V). Theresulting number ism (e.g., 100). Next the offset, b, is
determined. b isthe difference between the lower level and 0 (e.g., -100). The configured setting for the
5B47-T-06 moduleis an m of 100, ab of -100 and a unit of °C to display areading in degrees Celsius.
DagView performsthis calculation. The only visible change will be °C in the Units column.
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Programming a DBK42
Note: Users of DagView or other turnkey packages can skip this section.

The following program segment shows how to get a sample from the expansion module. An easy way to
determine which software channel number corresponds with a physical channel isto use the
dagAdcExpToChan command. This command will use the expansion card # and channel to calculate the
channel # used by the dagAdcRd command.

expCard = 2; /* JP1 position*/

expChan=15;  /* module channel number*/

dagAdcExpToChan(expCard, expChan, & softChan);

dagAdcRd(soft Chan, & sample, DgainX1);

When using the Dag* driver, analog input values are returned in counts. Depending on the model, the
returned value will be 12 or 16 bits. 12-bit values are left justified with the least significant 4 bits (used asa
channel tag) in the returned unsigned integer. 5B signal conditioners produce an output voltage
proportional to the measurement (i.e. strain, temperature, mA).

For all DBK42 measurements, the Dag* should be set to again of x1 since the 5Bs typically output signals
upto5V. To convert the incoming unsigned integer values into engineering units, an mx+b calculation
must be performed. The following example reads a value from atype T thermocouple module (SC-5B47-
T-06), then converts the unsigned integer to units of °C.

expCard = 2; /* JP1 position */

expChan= 15; /* module channel number*/

dagAdcExpToChan(expCard, expChan, & softChan);

dagAdcRd(soft Chan, & sample, DgainX1);

V=(32768.0 * sample/5.0) - 5.0;  /* Convt raw counts to volts*/

m=100; /* m value from table */

b=-100; /* b value from table */

C=m* v +b; /* Cnvt voltsto dgrs C*/

The mx+b calculations for most 5B modules are included within DagView software. The table showsthe m
and b valuesfor al of the 5B modules.

5B Module m Value b Value Engineering
Unit(s)
Isolated Voltage Input (5 V Current Requirement, 30 mA)
SC-5B31-01 . 1/5 0 mV, V
SC-5B31-02 . 1 0 mv, V
SC-5B31-03 ] 2 0 mV, V
SC-5B31-04 . 2/5 -1 mv, V
SC-5B31-05 ] 2 -5 mV, V
SC-5B31-06 . 4 -10 mV, V
Isolated Wideband Voltage (5 V Current Requirement, 30mA)
SC-5B41-01 . 1/5 0 \Y
SC-5B41-02 . 1 0 \Y
SC-5B41-03 ] 2 0 \Y
SC-5B41-04 . 2/5 -1 \Y
SC-5B41-05 ] 2 -5 \Y
SC-5B41-06 . 4 -10 \
Isolated Millivolt Input (5 V Current Requirement, 30 mA)
SC-5B30-01 . 2 0 mV
SC-5B30-02 . 10 0 mv
SC-5B30-03 ] 20 0 mV
SC-5B30-04 . 4 -10 mv
SC-5B30-05 ] 20 -50 mV
SC-5B30-06 . 40 -100 mvV
Isolated Wideband Millivolt (5 V Current Requirement, 30 mA)
SC-5B40-01 . 2 0 mV
SC-5B40-02 . 10 0 mv
SC-5B40-03 ] 20 0 mV
SC-5B40-04 . 4 -10 mv
SC-5B40-05 ] 20 -50 mV
SC-5B40-06 . 40 -100 mvV
Isolated Linearized T/C Input (5 V Current Requirement, 30 mA)
SC-5B47-J-01 152 0 °C
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5B Module m Value b Value Engineering
Unit(s)
SC-5B47-3-02 80 -100 °C
SC-5B47-J-03 100 0 °C
SC-5B47-K-04 200 0 °C
SC-5B47-K-05 100 0 °C
SC-5B47-T-06 100 -100 °C
SC-5B47-T-07 40 0 °C
SC-5B47-E-08 200 0 °C
SC-5B47-R-09 250 +500 °C
SC-5B47-S-10 250 +500 °C
SC-5B47-S-11 260 +500 °C
Isolated RTD Input (5 V Current Requirement, 30 mA)
SC-5B34-01 40 -100 °C
SC-5B34-02 20 0 °C
SC-5B34-03 40 0 °C
SC-5B34-04 120 0 °C
SC-5B34-C-01 24 0 °C
SC-5B34-C-02 24 0 °C
SC-5B34-N-01 24 0 °C
Isolated Current Input (5 V Current Requirement, 30 mA)
SC-5B32-01 3.2 4 mA
SC-5B32-02 4 0 mA
Voltage Switch Input
SC-AC-1367 1 0 \

For more information on specific software commands, refer to the separate Programmer s Manual.

DBK42 - Specifications

Name/Function: 16-Slot 5B Signal Conditioning Module
Module Capacity: 16 (input only) 5B modules
Size: 8.5" x 11" x 3.5" (11" x 11" x 3.5" with optional CN-71 or
CN-72)
Weight: 4 |b (with no modules installed)
Cable (optional): CA-37-1
Power Requirements: 10-24 VDC @ 2.6 - 0.3 A
With 16 thermocouple-type modules:
12 VDC @ 0.50 A
15VDC @ 0.40 A
18 VDC @ 0.35 A
With 16 strain-gage type modules:
12VvDC @ 1.9 A
15VDC @ 1.5A
18VDC @ 1.3 A
DC Input Fuse: 3 A

Power Indicator: LED powered by internal 5 VDC
Power Connection: DIN5 x2 for daisy-chaining
AC Power Pack:
120 VAC to 15 VDC converter
120 VAC to 15 VDC @ 2.0 A (optional)
Input Connections: DIN96 rectangular, standard, screw terminal
adapter (optional)
Daqg* Connection: Male DB37 mates via CA-37-1 cable with Dag*
P1
DC/DC Converter: 10-24 VDC to 5 VDC (isolated)
Isolation:
Input Power to Daqg*: 500 VDC
Signal Inputs to Dag*: 1500 VDC
Input Channel-to-Channel: 500 VDC
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DBK43A Eight-Channel Strain-Gage Module

Because of the DBK43A’sflexibility in configuration, please read the entire section before setup and
operation. The section is divided into the following sections:

Overview describes the unit’s basic operation.

Hardware Connection describes power and signal hookups.

Hardware Configuration shows how to configure: various strain gages (Bridge Applications), AC
coupling and low-pass filter options, channel selection, and Dag* configuration.

Hardware Adjustment describes the setup procedure to adjust the trimpots for: the excitation voltage,
gain of the input and scaling amplifiers, and circuit offsets for each channel.

Software Setup in DaqView shows how to use the DBK43A with DagView.

GageCal Program explains a utility calibration program, helpful in aload cell application.
Programming a DBK43A offers pointers for use with custom programming viathe API.

Example walks you through typical setups for a strain gage and aload cell.

DBK43A Specifications lists performance specifications.

Overview
The DBK43A will condition signals from most types of bridge-circuit transducers that have asignal output
of lessthan 50 mV. Strain gages and load cells are common types. The block diagram (below) and the
board layout (later) should be referenced while reading the text.
Channels 1 thru 7
Input Channel 0 (Typical)
Input Configuration Header . .
+15 (shown in three 2 x 2 sections) Vo.. «"|Note: Channels 0 to 7 (as designated
D e % Adj on the front and rear panels)
6 |_% 5 >+ Sens correspond with circuit channels 100
( [HDS I ense to 800. Input Configuration Headers
5 L8 37 >| + Excitation are numbered HnOOx where n is the
o _ ot channel number plus 1 and x is a pin
gzﬂ LéJH éfg Excitation number from 1 to 12. Resistor socket
& & & - Sense positions are numbered Rn00y where
4 21 — y is a letter from A to H. (The n shown
Input = Excitation  |i the figure for channel 0 appears on
Signals 3 — . Regulator |the circuit board as a 7.)
via 73 Lol Ti
Mini DING <) WSEE gg @i O 1}
ini 8
Connectors 8 &f &7 S8 8
& & &
Output P1
Shunt Channel @)
2 _ ool FET Selection| ;s | =5
7ol d-o —|Header -
L, o[ (JP1) :
1271 Gain =g
Adjust Scaling .
Gain Offset ) Amplifier -l
G, Adjust Adjust Low-Pass Filter o
G, Scaled .
MUX .
3 J S
umper o °
2 JPn03 =
= Filter Bypass 3 T (
Bypass EEI (=] A-A,
=1
Input-Gain
& Amplifier Un_l ) A,
scale 0
MUX oo
Vet Unity-Gain Control G,
Buffer e
DBK43A4 Block Diagram
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For half- and quarter-bridge strain gages, the DBK43A can accommodate user-supplied bridge-compl etion
resistors that complete the bridge circuit. The bridge circuit must be complete for the DBK43A to
operate correctly. Each channel of the DBK43A offers a selectable 3-pole, low-pass filter with a user-set
cut-off frequency. Remote-sense terminals are provided in order to make 6-wire Kelvin connections. Up to
2 DBK43A modules can be connected to each of 16 analog Dag* base channels for a maximum of 256
input signals.

The DBK43A provides an amplifier gain range of x100 to x1250 for use with strain gages having 0.4 to 10
mV/V sensitivities. Most strain gages are specified for afull-scale value of weight, force, tension, pressure,
or deflection with an output of mV/V of excitation. For example, a strain gage with a full-scale rating of
1000 Ib of tension might output 2 mV/V of excitation at full load. With an excitation of 10 VDC, 1000
pounds of load would produce an output of 20 mV.

The module’'s0to 5 VDC offset and output-scaling permit nulling of large quiescent (inactive or
motionless) loads and expansion of the dynamic range for maximum resolution. Typically, the quiescent
output is non-zero. Prior to aforce being applied, a mounted strain gage can be in a state of partial
deflection resulting in an output. In the case of atension gage, this output may be due to the weight of a
hook or empty container.

The DBK43A includes an internal excitation voltage source. The wide-range excitation regulator is
adjustable from 1.5 to 10.5 VDC with a current limit of 50 mA.

Hardware Connection
This section is divided into 2 subsections: Power Connection and Signal Connections.

Power Connection

The DBK43A requires input voltage between +9 and +18 VDC. The DC source should be filtered but not
necessarily regulated—the DBK30A is recommended for portable use. The module' sisolated DC/DC
converter-based power supply provides all excitation voltages and biasing for its amplifier circuits. Each of
the eight on-board excitation regulators can be adjusted from 1.5 to 10.5 VDC. These outputs have remote
sensing terminals and feature 50 mA current limiting to prevent damage from short-circuit or overload. The
regulators wide voltage range can accommodate any resistive or semi-conductive gage type.

The DBK43A may be powered with the supplied AC adapter AC
that plugsinto any standard AC wall outlet or from any Power L to 18VDC
isolated 9-18 VDC source of 16 W (seefigure). Before Source
plugging unit in, make sure the power switch isin the “0”
(OFF) position.

- If using an AC power adapter, plug it into an AC outlet
and attach the low voltage end to the jack on the
DBKA43A.

If using another 9-18 VDC source, make sure leads are
connected to the proper DIN terminals. DBK434 Power Connections

: POWER IN : The power connectors are rated at 5 amps maximum DC current.

The power supply provided with the DBK43A can power the unit but not any
auxiliary devices. If using the DBK43A s power supply, do not use the POWER
OUT terminal. If using another power supply to power auxiliary devices from the
POWER OUT terminal, make sure that power supply is current-rated for the units
connected (up to 5 amps DC).

POWER OUT : Maximum output current is 3 amps DC. Use a power supply
capable of supplying 5 amps DC at POWER IN.

5-114 DBKA43A, DBK Option Cards and Modules DaqgBook/DagBoard/Daq PC-Card User’'s Manual



Signal Connection

The figure shows the 6-pin signal connector (1 of 8) on
the back of the DBK43A. Note: figure shows full-bridge
with remote sensing configuration.

+ Exc (5-red*)

+ Sense (6-brn*)

+ V,y (4-blk*)

Maximum channel signal input from
input pin #4 (V+) to pin #3 (V-) is 50
mYV. There is no common-mode
isolation between inputs (common-mode
voltage between inputs must be 0 V).

- Exc. (2-grn*)

- Sense (1-blue*)

-V (3-wht*)

* Mini-DIN6 connector pin; color code of CA-132 cable
DBK43A4 Signal Input Connection

Hardware Configuration

There are severa configuration options on the DBK43A:
Bridge Applications using various bridge-completion resistors and jumpers
AC Coupling and L ow-Pass Filter Options
P1 Output Channel and Card Address Selection

The figure shows the DBK43A board layout for locating jumpers, switches, resistors, etc. Y ou may need to
refer to this figure to locate components referred to later in the text.

Channel 7 Channel 6 Channel 5 Channel 4 Channel 3 Channel 2 Channel 1 Channel 0
Ay ‘ P1 ‘

H = .
<|Z2I%lo|< 2510l Z21510l< 215 ol< 215 o< 2G| ol< Z5lo 1< | 25| o H H
|3 518|365 5] 3| 3] 3[3 | B 3| 3 5[5 23| [ 3|35 5 5] 35 &
pot (Fitter Mode) (Bypass Mode) 0000000000000000
SiRaidaissiiiiis
JP8! JP704 JP604 JP404 JP304 JP204 JP104 emNwsa
— COBE e B S risimsior ofgfrones
R805- C [T 1 [] O [ EHsveass |} UPPER
38673- [ [ [ [ 7 [MrLTER
[ [ [ [ [
o= = = =
R84~ jpgo3—  JP703 JP303— JP203— JP103— X
i R144
| |0
Coupling Jumpers (JPn03)
D D D Jumper in = DC,
Jumper removed = AC
R o R DC/DC CONVERTER
o R 190100
® =3 © |([o==]
® ©|[e=e]
@® ® )
® ol o
® ®® o
® ® ® B o
® ® ®
Resistnr; Input Configuration Header
Socket (default shawn)
ﬂ ﬂ J801 J701 J601 J501 J401 J301 J201 J101
Power u’% Ch7 Ché Chs Ch4 ch3 Ch2 Ch1 cho
Out-J1A
Power Cal/Norm
LED  Switch
DBK43A4 Board Layout
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Bridge Applications

There are severa hook-up possibilities for strain gages—all configured into a 4-element bridge. There are
4 legsin abridge circuit; the quarter, half or full designation for a strain gage refers to how many elements
in the bridge are strain-variable. A quarter bridge has 1 strain-variable element; a half bridge has 2 strain-
variable elements; and afull bridge has four strain-variable elements. Each channel of the DBK43A has
locations for bridge-completion resistors when using quarter- and half-bridge strain gages. These resistors
are fixed values necessary to fill out the 4-element bridge configuration.

The following standard symbol for a4-element bridge type strain gage is referenced to the channel bridge-

completion resistor designations for the DBK43A.

+)EXC —p»5 (RED
If R1 - R4 is a fixed resistor, ) (RED)
it may be placed internally

in the Rn locations on the resistor
plug. "n" is the channel number +1.

R1 = RnOOF (HViy — P4 (BLK)
R2 = Rn00C
R3 = Rn00OE
R4 = Rn00B
Example: (W ——»3 (WHT)

R3 in channel 7 = R800E location (EXC 2 (GRN)

Bridge-Completion Resistors

Any or all of the 4 resistive elements may be strain variable. In the case where one or more elementsisa
fixed resistor, the fixed resistor may beinstalled in the internal location provided. (The nisthe channel
number +1; for an internal resistor on channel 7, the location is
R800E.)

Connections are provided for Kelvin-type excitation. The
excitation regulators stabilize the voltage at the points connected
to the on-board sampling dividers. Unless you run separate sense
leads to the excitation terminals of the strain gage, the voltage
regulation is most accurate at the terminal blocks on the
DBKA43A. In aKelvin-type connection, six wiresrun to a4-
element strain gage, and the excitation regulation is optimized at Y 3
the strain gage rather than at the terminal blocks. This (-)EI;(C ’ >
connection works with as little as 10 feet of 22 gauge lead wire if (-)SENSE— p1
accuracy iscritical. (See Full-Bridge with Remote Excitation
Sensing Configuration in next figure.)

(+)SENSE—»6
(+)EXC —»5

(Vi —»4

Kelvin-type Excitation Leads

The Kelvin connection using the remote sensing lines performs best when the entire bridge is localized (no
bridge-completion resistors inside the DBK43A) and all leads are contained in a multi-conductor cable. If

individual wire leads are used, the two sense wires should be tightly twisted to form a pair (likewise for the
two excitation wires and the two bridge output wires).

Theinternal excitation source is attached to a voltage regulator in the DBK43A circuitry. This regulator
provides the excitation to the actual transducer (there is a separate regulator for each transducer, hence 8
regulators per DBK43A). Each regulator has a maximum current of 50 mA. The maximum excitation
voltage that can be provided by the DBK43A excitation regulator is: 0.05 x R (where R = the resistance in
ohms of 1 element in the bridge circuit).

DBK43A to fail.

f Do not set the excitation above the maximum voltage allowed. This can cause the

The full-page figure shows various strain-gage configurations.
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Full-Bridge Configuration Full-Bridge with Remote Excitation Sensing Configuration
+15 Excitation +15 Excitation
| & 5 Regulator |;"é’”5’" Regulator
6 —° ; + Sense 6 —o [¢} + Sense
—O + Excitation i I{J + Excitation
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Full-Bridge with Internal Shunt Calibration Resistor Configuration Full-Bridge with Remote Shunt Calibration Resistor Configuration
+15 Excitation +15 Excitation
6 5 Regulator 6 51 Regulator
6 0l + Sense 6 —o [¢} + Sense
—O |87 + Excitation —0 Lij + Excitation
Rupee 5 8 I{JN | — - Excitation 5> g 8 i — - Excitation
X W R —| - Sense O Wk —1 - Sense
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2 0(!) N E ol7 8 2 nl E ol7 8
Bk &o ol <l i F oo 10
1 9 &9 Sl o 1112 1 9L G oJi12
1211 H® ® 127 H
3-Wire Quarter (-)Bridge Configuration (ART-AE, 1) 3-Wire Quarter (+)Bridge Configuration (ARV->AE 1)
+15 itati . .
— E’ég'ﬁgg; Configuration Notes:
6 ﬁo sl + Sense Resistors can be soldered to the supplied plugs in the positions
3 |_£|7 —] + Excitation indicated for your particular configuration. These pre-
555t 1 ] :E;ﬁg""” configured plugs can then be plugged into the appropriate
Strain 8 "'§ "'g‘ channel socket as needed. After soldering, snip resistor leads
Gage & 51 & & just long enough to mount on the forked resistor support but
4 = prevent contact with other components. To prevent heat
damage to the plug and ensure proper fit, perform soldering
3 .ﬁ.' Ry ¢ with plug in a mating socket. Handle plugs with care to avoid
Non-flexing < 28 aod o ~ damaging pins. _
identical S g, &, S 8 Bridge-completion resistor values are typically 350+0.1% ohm or
Strain Gage & e & 120+0.1% ohm. Use the resistor value to match the strain
ambient Shunt gage in use.
Cal. FET
2 —
mlm
! 15 =y
3-Wire Temperature-Compensated Half-Bridge Configuration (ART=AE_ 1)

DBK43A Bridge-Configuration Settings
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Input Configuration Headers

Eight 2x6 pin-headers with pin numbers 1 to 12 are on the board, 1 for each channel designated H100
(channel 0) to H800 (channel 7). The user can position jumpers on this header to configure inputs from a
vanety of bridge types.
Jumping header pins 1-to-2 and 3-to-4 connects the +Vin and -Vin to the calibration MUX for
different bridge configurations.
Jumping pins 5-to-7 and 9-to-11 allows internal sense regulation of the excitation regulator.
Jumping pins 5-to-6 and 11-to-12 allows for remote excitation sensing.
Jumping pin 10-to-12 allows the use of a remote shunt-calibration resistor.
See previous figure for header configurations that correspond with different bridge-wiring schemes.

Resistor Sockets and Adapter Plugs

Eight 2x8 resistor sockets with rows numbered A to H are on the board; 1 socket ﬁfg“g;si‘rﬁ‘g”'fad
for each channel and designated R100 (channel 0) to R800 (channel 7). An
adapter plug for soldering resistorsisincluded for each channel; user-soldered
pl ugs facilitate changing configurations as needed.
Bridge-completion resistors include: Rn00B, RnOOC, RnOOE, and RnOOF-.
Resistors Rn0O0A and Rn00G are used to complete 3-wire strain-gage
configurations.
RnOOD and RnNOOH are internal shunt resistors from +V inand -V in
respectively to -excitation.

Inserting resistors directly into the socket makes an unreliable connection and is
not recommended. To achieve areliable connection, solder resistors to the
adapter plug to match the proper row as shown in the previous figure, DBK434
Configuration Settings. Soldering should be done with the plug inserted into the
resistor socket; otherwise, heat from soldering can distort the shape of the plug.
After soldering, the resistor leads should be snipped off close to the support to Soldering Resistors to
prevent contact with other components. Handle the plugs with care to Adapter Plug
prevent damage to the pins.

Shunt-Calibration Resistors

The DBK43A provides physical locations for internal shunt-calibration resistors. Each channel has resistor
locations that can be shunted across one or the other of the lower bridge arms by a hardware and software-
accessible solid state switch (FET transistor) to create a repeatabl e bridge imbalance with a precision
resistor. For any balanced bridge, there is a resistance value which can be applied in parallel with one of
the four bridge elements to create a predictable imbalance and output voltage. For example, a350w 2
mV/V strain gage will deliver full output if one arm drops by 0.8% (about 2.80 W) to 347.2w. A 43.4 Kw
resistance shunted across one or the other lower bridge elements will result in full-positive (RnOOH) or full-
negative (RnOOD) output. For best results, RnNOOH and RNOOD should be across the strain element when it
isswitched in.

An approximate formula for the shunt-cal resistance value is. Rgnunt = Reridge arm [V excitation / 4 (Vo) 1.
Example: Rgwne =350 [10/ 4(0.020)]

= 43,750 w Resistor Shunt- +EXC

Socket Calipration
In all cases, the resistance of the solid-state Ag g feS'?_tor OO
switch will be negligible when compared tothe  Sla iRl o ocations  Rn00E noor_
value of the shunt resistance. Changing the E/® ©|shunt-Cal %'J—f
CAL/NORM switch (on the rear panel) to the ¢o e i
CAL position while reading the bridge will AT ® Rn00C
activate the shunt-calibration resistors. After I Rn0OD
reading the offset, return the switch tothe NORM D|® ©

" : ! E® ®

position for normal bridge readings. Fl® ®Full

G|®@_ ®@|Positive

HIEAM Shunt-Cal

Shunt-Calibration Resistors can be used with any
full-, half-, or quarter-bridge configuration.
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AC Coupling and Low-Pass Filter Options

Per channel, the DBK43A accommodate coupling and low-pass filter options including:
AC or DC coupling
Using or bypassing the filter
Choice of the filter’s corner frequency viaa SIP resistor network
Filter gain (default of x2 can be changed to x1).

The AC or DC coupling choice on each channel is set by the presence or Channel Header
absence of shunt jumpers on 2-pin headers. If the shunt jumper isin place, the 0 IP103
coupling isDC. If the shunt jumper is absent, the coupling isAC. Seetable 1 JP203
below for channels and corresponding headers. 2 JP303
3 JP403
4 JP503
5 JP603
6 JP703
7 JP803
The choice of using or bypassing the low-pass filter for each channel is made Channel Header
by the orientation of two shunt jumpers on a 2x2 pin header. When the shunt 0 JP104
jumpers are oriented horizontally (like the “bypass’ symbol on the circuit 1 JP204
board) the filter is bypassed. When the shunt jumpers are oriented vertically g jiigi
(like the “filter” symbal), the filter isin the signal path. 2 3P504
5 JP604
6 JP704
7 JP804

The corner frequency of alow passilter is determined by three resistor values in each filter circuit. The
resistors are listed in the following table. These resistor locations have been physically arranged to allow
the use of a 6-pin SIP network as a convenient means of changing al 3 resistors. The machined-pin socket
will also alow you to insert individual resistors. The following tableisalist of some common frequencies,
the nominal resistance value, and a Bourns part number for a suitable network.

Frequency Resistance | Bourns Part
- Number
Channel Resistors )

10 Hz 27,000 | 4606X-102-273

0 R105-R106-R107
20 Hz 12,000 | 4606X-102-123

1 R205-R206-R207
50 Hz 5,600 | 4606X-102-562

2 R305-R306-R307
100 Hz 2,700 | 4606X-102-272

3 R405-R406-R407
200 Hz 1,200 | 4606X-102-122

4 R505-R506-R507
500 Hz 560 [ 4606X-102-561

5 R605-R606-R607
1,000 Hz 270 | 4606X-102-271

6 R705-R706-R707
7 RB05-R806-R807 2,000 Hz 120 | 4606X-102-121
5,000 Hz 56 | 4606X-102-560
10,000 Hz 27 | 4606X-102-270
20,000 Hz 12 | 4606X-102-120

The active low-pass filters on the DBK43A have an inherent gain of x2. Thisgain Channel | R (10K)
can be factored into the setup calculations, or the filter gain can be changed to x1. 0 R144
To change the gain to x1 (unity) for the corresponding channels, de-solder (or snip 1 R244
leads) and remove the following resistors (seetable). Note: the default x2 gain 2 R344
option meets most application needs. i 2;‘33
5 R644
6 R744
7 R844
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P1 Output Channel and Card Address Selection

All 8 channels on the DBK43A are multiplexed into 1 of the Dag* base channels (0 to 15). The Dag* base
channel (that the DBK43A is multiplexed into) is set by the shunt jumper on the 16x2 header designated
JPL.

Each Dag* base channel can have up to 16 expansion channels multiplexed into it. Since the DBK43A
represents 8 expansion channels, 2 DBK43A modules can be multiplexed into each Dag* base channel. To
distinguish channels, there is a 3-pole header (designated J2) with a shunt jumper that can be placed in 1 of
2 positions for either LOWER (0 to 7) or UPPER (8 to 15) expansion channels.

The Dag* has 16 base channels, so up to 32 DBK43As can be used with a Daq* Base First
Dag* for amaximum of 256 channels. These channels are identified Channel Expansion
differently in the API for custom programming and in DagView and Channel
GageCal. Number
(N)
For the API, the base channels are designated 0 to 15; and expansion 2 ;g
channels are designated 16 to 271. Channel 16 isthe first channel on the > 18
first expansion board (for DBK43A, channel 0 on lower DBK43A with 3 64
JP1 set to CHO) and channel 271 is the last channel on the last expansion 4 80
board (for DBK43A, channel 7 on upper DBK43A with JP1 set to CH15). 5 96
The table shows the Dag* base channel and the first expansion channel 6 112
number (N) associated with that particular base channel. To calculate the ; ﬁi
actua input channel to the Dag*, add “N” to “n”. (If 2issetto LOWER, 5 160
the n-values for input channels0to 7 rangefromn=0ton=7; if )2 isset 10 176
to UPPER, the n-values range from n =8ton=15.) Thisexpansion 11 192
channel number is also needed when writing a program to read from that 12 208
particular channel. 13 224
14 240
For DagView and GageCal, these same 256 channels are identified from 15 256

ch0-0-0 to ch15-2-7. Thefirst field (0 to 15) isthe Dag* base channel; the second field is the lower (1) or
upper (2) sub-channel selected on J2; and the third field (0 to 7) isthe 8 channels on asingle DBK43A. For
more information on Dag* channel multiplexing, see the chapter Signal Management and Troubleshooting
Tips.

Daq* Configuration
Use of the DBK43A requires setting jumpersin the

JP1 JP4
DagBook/DagBoard. 15V

1. If not using auxiliary power, pl ace the JP1 jum_p_er ir_1 the O O |-octout E E
expanded analog mode. Note: this default position is necessary O O l-oclkin
to power the interface circuitry of the DBK43A viathe internal ) oo
+15 VDC power supply. If using auxiliary power =1 [+15Vv Single-lgnded
(DBK32A/33), you must remove both JP1 jumpers (refer to Analog Option Factory Defauilt
Power Management a the beginning of this chapter and the Card Use ,
DBK32A/33 sections). Configuration Jumpers

2. *Place the JP4 jumper in single-ended mode (* applies only to DagBook/100, /112 and /120).

Note: To use a DBK43A with a Dag PC-Card, you must use a CDK 10.
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Hardware Adjustment

Bridge circuit transducers are used for many different applications, and the DBK43A is flexible enough to
support most of them. Each DBK43A channel circuit has an excitation regulator, a high gain (100-1250)
input amplifier with offset adjustment, alow-passfilter, a scaling (1-10) amplifier, and a calibration

multiplexer.

Trimpots

The DBK43A'’ s front panel has a slot to allow access to 4 potentiometers to trim (adjust) the accuracy for
each channel circuit. The trimpots are labeled to represent the following adjustments:

EXC for adjusting the Excitation Voltage to the transducer

GAIN for setting the gain of the input amplifier

OFFSET for adjusting the circuit offset for quiescent loads or bridge imbalance

SCALE for setting the gain of the scaling amplifier

The figure shows trimpot locations.
CHO [CH1 JcH2 [cH3 [CH4 [CH5 [CHé |CH7
EXC TP101 TP201 ~TP301 TP401 TP501 TP601 TP701 TP801
GAIN TP104 TP204 TP304 TP404 TP504 TP604 TP704 TP804
OFFSET TP103 TP203 TP303 TP403 . TP503 TP603 TP703 TP803
SCALE TP105 TP205 TP305 TP405 TP505 TP605 TP705 TP805

Adjustment slot in front panel ﬂ

I
1 e
I Wit IR I-IVIFIQIDICITFIQRISIvISsIQIDIOITIQIiDIiIITFIQNI SIS IDIvIS QIS ®
(o) (=) (o] [a]) (] [a) (o] [a) (o] () (o] (] (o) [a) (o] [ (o] (o) (o) (o] =) (o] (o) (o] (o) [a) (o) [«) (o) [«) (o) (o]
1 VO OO~ I~ I~ I~ JoJlolooVIVIILIVITISITITIQCIOIQRICININININITI=I=T I =
ajoajojojojojojoajojajoajajoajajoajoajajajajojojojojajojojo o jo oo o
1 EFIFIFIFIFIFIFIFIFIFIFIFIFIFIF IR I IFIFIFIFIFEIFIFIFEIFIFIFIF IFE !
1 I
1 I
DBK43A4 Trimpot Locations
CAL/NORM Switch

The CAL/NORM switch islocated between the CH7 input and the power LED on the rear panel.
In the NORM position, the unit’s function is identical with the DBK43.
In the CAL position, the shunt calibration offset and the excitation voltage can be read depending on
the software function control described next.

Software-Controlled Setup

Proper setup includes the use of software commands that control the calibration multiplexer in each circuit.
The calibration multiplexer is used to switch the bridge circuit out and apply internal reference voltages to
the input for use in the DBK43A setup. The calibration multiplexer also alows the Dag* to record the
individual adjustments. The next table shows the setup commands, their binary codes, and a description of
their function. These commands are accessible through DagView and the Dag* driver as gain settings and
through most third party software support as well as GageCal.

CAL/
NORM Setup Command Code | Description
NORM Dbk43ReadBridge 00 Reads bridge circuit with all gains and offsets included (normal
operation)
NORM Dbk43SetOffset 01 Applies a grounded input and allows the user to read the circuit offset
. voltage multiplied by the input amplifier and the low-pass filter gain.
NORM Dbk43SetScalingGain 10 Applies 5 mV to the input and allows the user to read the voltage out of
- - the circuit through the input gain amplifier, the low-pass filter* and the
| | scaling gain amplifier.
NORM Dbk43SetlnputGain 11 Applies 5 mV to the input and allows the user to read the voltage out of
- the circuit through the input gain amplifier and low-pass filter* only.
CAL Dbk43SetOffset 01 Sets excitation.
CAL Dbk43ReadBridge 00 Activates shunt-cal resistors.

* if the filter is enabled
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The following equations represent the voltage recorded by the Dag* when the calibration mux issetin 1 of
4 possible settings and the effect of the CAL/NORM switch.

CAL/NORM | Code | Equation
NORM 00 Vout = (Scaling Gain)(Filter Gain*)[(InputGain)(bridge circuit voltage) - offset voltage]
NORM 01 Vout = (Filter Gain*)(Input Gain)(-offset voltage)
NORM 10 Vout = Filter Gain*(Scaling Gain[(Input Gain)(5 mV) - offset voltage])
NORM 11 Vout = (Filter Gain*)(Input Gain)(5 mV) - offset voltage
CAL 01 Vout = (Excitation Voltage) / 2.11** **already scaled in DagView rev 5.05+
CAL 00 Vout = (Scaling Gain)(Filter Gain*)[(Input Gain)( bridge circuit voltage with shunt) - offset voltage]
* if the filter is enabled

DBK43A Setup Procedure

A typical setup procedure is as follows:

1. Disablethe low-pass filters JPx04 (x = 1-8 for channels 0-7), and set DC coupling (install JPx03) for
all the channelsthat are being setup. If you plan on using the filter during your acquisition, take note
of the gain in the filter stage (default x2, or x1 with resistor removed) and allow for it in your setup.

2. Determine what the excitation for the transducer will be from the transducer specifications and the
current limitations of the DBK43A excitation regulator.

3. Determine what the maximum voltage will be from the transducer at maximum load or strain, and
calculate what the DBK43A channel total gain should be based on a full-scale Dag* (bipolar -5V to
+5V, unipolar 0to 10 V, Dag PC-Card -10 V to +10 V). (See example at end of chapter.)

4. Determine how the total gain will be distributed between input amplifier gain, filter gain and scaling
amplifier gain. (See example at end of chapter.)

5. Hook up the transducer to the DBK43A according to the figuresin the Signal Connection and Bridge
Applications section. Install the appropriate bridge completion resistorsif applicable.

6. To read the excitation voltage, the CAL/NORM switch must bein the “CAL” position. Send the
DBK43SetOffset command (usually through a gain setting in the software support). Set the
excitation voltage for the transducer by adjusting the trimpot labeled EXC. To obtain the actual
excitation voltage, multiply the voltage read by afactor of 2.11 (because the DagBook reads only to 5
V and avoltage divider is used in the circuit). Alternatively, divide the voltage value you want for
your excitation by 2.11 and adjust the EXC trimpot until you achieve that reading. After the
excitation voltage is set, return the CAL/NORM switch to NORM position.

7. Send the DBK43SetOffset command (usually through a gain setting in the software support). Adjust
the OFFSET trimpot for areading of 0.00 volts. Thisremoves all offset from the DBK43A channel
circuit.

8. Send the DBK43SetInputGain command (usually through a gain setting in the software support).
Adjust the GAIN trimpot for a voltage reading equal to (.005)(the desired input amplifier gain).

9. Send the DBK43SetScalingGain command (usually through a gain setting in the software). Adjust
the SCALE trimpot for avoltage reading equal to (.005)(the desired input amplifier gain)(the desired
scaling amplifier gain).

10. Send the DBK43ReadBridge command (default). With the quiescent (normal or inactive) load or
strain applied, adjust the OFFSET trimpot for areading of 0.00 volts. This adds offset to the circuit
to compensate for the quiescent load and allows maximum resolution for the measurement.

11. Enable the low-pass filter and/or AC coupling if required for your application.

12. From the transducer specifications and the total gain of the DBK43A channel, calculate the Dag*
voltage/transducer units and apply it to your Dag* voltage readings through software.

13. Apply aknown load or strain and verify the DBK43A and software settings.

Set-Up Notes:

- The offset adjustment is unipolar 0to 5V on the input amplifier output. 1f the offset can not be
adjusted to 0.00 V at the end of the setup procedure, try swapping the Vin+ (4) and Vin- (3) wire
connections or dropping the input gain and increasing the scaling gain.

For very high system gains, the Scaling Gain might have to be set first with the Input Gain low and
then set the Input Gain (the Dag* can only measure up to 10 V).

Gain adjustments can be made by activating a shunt-cal resistor that is calculated to be at maximum
load (set DBK43A read bridge with the CAL/NORM switch in the CAL position).

Settings can be verified via shunt-cal.
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Software Setup in DaqView
To use the DBK43A with DagView, you must first configure DagView with the hardware setup.

1.

From the DagView main window, select the Device pull-down menu and then Configure Hardware
Settings. The information in the Configure System Hardware window is used to interpret the
incoming analog input data and to provide the controls necessary to access the hardware. As
expansion cards/modules are added, make sure the setup reflects the present hardware configuration.
On the left side of the main window, the Analog Input Option Cards selection alows the user to
assign DBK expansion options to the 16 analog inputs. Selecting a DBK expansion card/module will
add channelsin the main window’ s analog input spreadsheet.

To use the DBK43A, select the pull down box assigned to the Dag* base channel that JP1 is set for
on the DBK43A. Usethe down scroll arrows to find the “DBK43A Strain-Gage Modul€” and select
it.

Another dialog box will appear that allows you to add a second module if needed. The dialog box
shows a representation of the J2 Upper/Lower jumper. Check the boxes that represent the DBK43As
in your system and then click OK.

Click OK in the Configure System Hardware screen to return to the main DaqView screen. Now the
DBKA43A channelsthat you have available are listed in the DagqView spread sheet. The software
commands for performing the setup described in the Software-Controlled Set-Up section can be
accessed in the “Type” column of the DagView spreadsheet.

Note: if “Excitation” or “Shunt-Ca” is selected, the DBK43A’s CAL/NORM switch must bein the CAL

position.

GageCal Program
Note: GageCal is best suited for aload cell application

To install the GageCal program on your computer, close all other programs and run SETUP.EXE on Disk 1
from Windows 3.1, 3.11, or Windows 95. Follow the installation instructions from the setup program.

Execute GAGECAL.EXE from a Windows environment to start the program. The first screen that appears
will set up the Dag* interface. Input the correct Dag* interface information and click OK. If the program
does not detect the Dag*, please check connections and try again or refer to the troubleshooting tipsin
chapter 11.

Through GageCal, DBK43A channels can be configured and calibrated as needed. The typical procedure
for using GageCal with aDBKA43A isasfollows:

1

Highlight the expansion channel number you want to configure and calibrate. Notice the channel
numbers are listed 16 to 271 with respect to the Dag* (if necessary, see the section Channel and Card
Address Selection).

Click on the CONFIGURE button. Setup and verify your hardware setting with the diagram on the
screen. Please note that the coupling must be set to DC and the filter must be disabled to calibrate the
DBK43A. After the hardware is setup and verified, click on the ACCEPT button to configure the
next channel or ACCEPT CONFIGURATION AND EXIT to return the main GageCal screen.
Highlight the first configured channel and click on the button labeled CALIBRATE. The Application
Parameters screen appears. There are 3 types of calibration that the DBK43A can accommodate.
Nameplate calibration allows you to enter specifications of your transducer and application; Two-
Point calibration allows you to enter two points of millivoltage out of the transducer vs pounds or
other physical units. From the parameters you enter, GageCal instructs you how to set up the
DBK43A. Shunt calibration alows you to add 1 or 2 resistors (Rn00D and RnOOH for 8 channels)
to the DBK43A and tell GageCal what it should expect when the resistors are shunted in and
measured. Y ou must set J3 to the position closest to TP9 for the shunt calibration to work correctly.
Note: return J3 to the opposite position for normal strain data. Note: All application parameters
entered will be used in the DBK43A setup. Any inaccuracies will result in the DBK43A being
configured incorrectly.

Click on the CONTINUE button, and follow the instructions from the GageCal program. GageCal
has a help file that will explain any questions on the different screens or menus. If you have trouble
in your setup, a DIAGNOSTIC window can show a DBK43A circuit to help you troubleshoot the
problem.
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Programming a DBK43A
Note: Users of DagView or other turnkey packages can skip this section.

The following program segment shows how to get a sample from the DBK43A strain gage module. An
easy way to determine which software channel number corresponds with a physical channel isto use the
dagAdcExpToChan command. This command will use the expansion card # and channel to calculate the
channel # used by the dagAdcRd command.

expCard = 2; /*DBK43A JP1 position*/
expUpper = 1; /*DBK43A uppr/lwr jmpr sttng*/
expConn = 0; /*DBK43A connector number*/

expChan= (expUpper) * 8 + expConn;
dagAdcExpToChan(expCard, expChan, & softChan);
dagAdcRd(soft Chan, & sample, Dbk43ReadBridge);

This example demonstrates how to take a reading from the bridge itself. Other definitions, Dbk43SetOffset,
Dbk43SetlnputGain and Dbk43SetScalingGain can be used in place of Dbk43ReadBridge when calibrating
the DBK43A. For more information on DBK43A definitions and DagBook/DagBoard software commands,
refer to the separate Programmer s Manual.

Example

The following examples perform selected steps for atypical setup. There will be strain gage and load cell
examples. Referring to the typical setup procedure, step 3 says to determine the maximum voltage from the
transducer at maximum load or strain.

A strain gage example:

Most strain gages come with Gage Factors (GF). To calculate the approximate output of the bridge circuit
with atypical strain value, the formulais:

(Excitation Voltage)(Gage Factor)(Strain in strain units)
4

*|inear estimate (some strain gages are not linear); refer to strain-gage theory for more information.

=*Bridge circuit output voltage

If we have a 120 ohm strain gage with a gage factor of 2.1 and excitation voltage of 5V (dueto the current
limitation of the excitation regulator on the DBK43A, it must be less than 6 V) and we are measuring 4000
microstrain:

, , , (5)(2.1)(4000" 10°°)
Bridge output voltage for 4000 microstrain = p =10.5mV

A load cell example:

Load cells come with amV/V specification which means for each volt of excitation at maximum load, the
load cell will output a specific millivolt level.

Consider a 3000 pound load cell rated at 2.05 mV/V using 10 V of excitation (assume it is a 350 ohm load
cell). When 3000 pounds are applied, the voltage out of the load cdll is:

(10)(2.05x10®) = 20.5 mV
For 1000 pounds, it would be (1000/3000)(10)(2.05x10°%) = 6.833 mV

Now that we know what our full-scale voltage will be from our sensor, we can cal culate what the voltage
gain should be on the DBK43A so the full-scale sensor output will correspond to the full-scale Dag* input.
Full-scale Dag* inputs are:

-5to +5V for DagBook/DagBoard in bipolar mode
0to +10V for DagBook/DagBoard in unipolar mode
-10to +10 V for Dag PC-Card

To calculate the needed DBK43A gains, use the maximum voltage you want to represent the full-scale of
the sensor (usualy full-scale Dag* input with about 500 mV leeway to prevent saturation) divided by the
full-scale sensor output.

5-124 DBKA43A, DBK Option Cards and Modules DaqgBook/DagBoard/Daq PC-Card User’'s Manual



Example: The strain gage above at 4000 microstrain will output 10.5 mV. If using a DagBook in bipolar
mode, full-scaleis+5V. Also, we will alow 0.5V space on the full-scale input. The DBK43A gain
should be:

45V/10.5mV = 428.6

Now we must determine how to distribute the gain in the DBK43A (typical setup procedure step 4). There
isthe input amplifier that has a gain range of x100 to x1250, the filter gain (x1 or x2) and the scaling
amplifier that hasarange of x1to x10. If we round off our gain to x420, any of these possible settings will
work.

Input Gain x420 %100 %240 %300
Filter Gain (enabled) No Yes(x2) Yes(x1) No

Scaling Gain x1 x2.1 x1.75 x1.4
Total DBK43A Gain %420 x420 x420 x420

After we determine how all our gains will be distributed, the sensor can be hooked up to the DBK43A, the
bridge completion resistors installed, and the excitation voltage set. Then we can proceed to set the gains.
We will use DagView for this.

Start DagView and set it up for the DBK43A at the correct Dag* input channel determined by the setting of
JP1 and J2. On return to the DagView main spreadsheet, notice the type column in the spreadsheet. All the
DBK43A channels should say bridge. Changing the type will allow us to set the offset and gainsin the
DBK43A. When setting up the DBK43A gains, enable only the channel you are setting up. In DagView,
turn all the other channels off. Also, set DC coupling and disable the on-board filter during the gain and
offset settings.

First, set the excitation voltage by setting the CAL/NORM switch to the CAL position. Also, set thetypein
DagView to Excitation. Enable the input reading column from the Acquire menu or the tool bar. While
reading the reading in the spreadsheet, adjust the trimpot labeled EXC to the desired excitation voltage
level. (DagView 5.05+ has the reading already scaled correctly.) Disable the input reading column, and set
the CAL/NORM switch back to the NORM position.

Next, we want to remove all the offset adjustment from the circuit. Set the typeto Offset Gain. Enable the
input reading column from the Acquire menu or the tool bar. While reading the spreadsheet, set the trimpot

labeled OFFSET to read avalue of 0.00. Disable the input reading column.

Then, set the type to Input Gain. This allows us to set

DaqView DaqView
the input amplifier gain. The DBK43A hasa5 mV Gain R?eading Gain R?eading_
signal on the input, so the reading that we want to set the | 100 0.5 volts 200 1.0 volts
trimpot labeled GAIN to is (.005)(Input Gain). Enable 300 1.5 volts 400 2.0 volts
the input reading column and set the Input Gain. 500 2.5 volts 600 3.0 volts

. . . ) . . 700 3.5 volts 750 3.75 volts
D|s_able the input rgad| ng column. Typical input gain 800 2.0 volts 900 4.5 volts
settings are shown in the table. 1000 5.0 volts 1200 6 volts *
Next set the type to Scaling Gain. Thisalows usto set rri%lgfs DagBookiDagBoard to be in unipolar

the scaling amplifier gain. When setting the scaling

gain, theinput gain is also present and must be considered when making the adjustment. The scaling gain

reading you want to read is (.005)(input gain)(scaling

gain). Enable theinput reading column, and set the Scalng Gain 0 VoIS DagqView reading
Scaling Gain. Disable the input reading column. For 4 4.0 volts
an input gain of 200, typical scaling gains are shown 6 6.0 volts*
inthetable. 8 8.0 volts*
10 10.0 volts*
Now all the gains are set correctly, and we have to * requires DagBook/DaqgBoard to be in unipolar mode.

adjust the offset for any bridge circuit imbalance or quiescent loads. Enable the on-board filter. Set the
typeto Bridge. Make sure the quiescent load is applied. Enable the input reading column and adjust the
trimpot labeled OFFSET for areading of 0.00. If you can not adjust it to 0.00, try dropping your input gain
and compensate for the drop by raising your scaling gain. If it still does not adjust to 0.00, swap the Vin+
(4) and Vin- (3) wiresto reverse the polarity of the signal. The offset adjustment is unipolar and only
affectstheinput gain. After the final offset is made, the gain readings will be incorrect (if you want to
go back and check them) unless the circuit offset is removed. (Step 7 in typical setup procedure.) If

your application requires AC coupling, remove JPx03.
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DBK43A - Specifications

Name/Function: Strain-Gage Module

Connectors: DB37 mates with Dag* P1; mini-DIN6 provided for
strain-gage or external excitation connections

Number of Channels: 8

Excitation Voltage Adjustment Ranges: 1.50 to 10.50 VDC @
50 mA

Input Gain Range: x100-1250; separate instrumentation amplifier

for each channel with gain adjustable via externally
accessible 15-turn trimpot

Accommodated Bridge Types:

Full bridge, Kelvin excitation (6-wire)
Full bridge (4-wire)

Half bridge (3-wire)

Quarter bridge (2-wire)

Bridge-Completion Resistors: On-board resistor socket
locations (Rn0OA, Rn00B, RnOOC, RnOOE, RnOOF, and
RnO0G) for 6 bridge-completion resistors per channel

Input Type: Differential

Input Impedance: 100 Mw

CMMR: 115 dB

Excitation Current Output: 50 mA max (current limited @ 60
mA)

Excitation Sensing: Local or remote

Excitation Regulation
Line Regulation: 0.025%

Load Regulation: 0.05%

Reference Voltages: 2.5 VDC
Reference Accuracy: 0.05%
Reference Drift: 3 ppm/°C
Gain Calibration Reference: 5 mvVDC
Gain Calibration Reference Accuracy: 0.2%
Gain Calibration Reference Drift: 20 ppm/°C
Gain Accuracy: 0.5%
Gain Drift: 50 ppm/°C
Input Offset: 100 pV max
Offset Drift: 4 pv/°C
Output Offset: 20 pVv
Offset Drift: 200 pv/°C
Offset Adjustment: 0-100% of range, 0-5 VDC (15-turn trimpot)
Full-Scale Sensitivity Range
5.00 VDC Excitation: 0.8-10 mV/V
10.00 VDC Excitation: 0.4-5 mV/V
Scaling Amplifier Gain Range: x1-10 (15-turn trimpot)
Low-Pass Filter:
3-pole, user-selected
Corner frequency (Fc) set by user component
Attenuation -3 dB at Fc
Gain x2
Power: 9 to 18 VDC, external supply provided, 16 Watts
maximum
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DBK44 2-Channel 5B Signal-Conditioning Card

Overview

The 2-channel DBK 44 allows Dag* systems to use any combination of 5B signal-conditioning modules. 5B
modules can accommodate awide variety of signals (low-level thermocouple signalsto strain-gage signals,
etc). Configuration options are flexible. Y ou can select the type of signal attached to each channel. One
Dag* can support up to 128 DBK44 cards, providing a maximum of 256 isolated, analog input channels.
The Dag* scansthe DBK44' s channels at the same 10 ps/channel rate as other DBKs (256 scansin 2.56 ms
inafull system). Each user-installed 5B module offers 500 V isolation from the system and between
channels. The DBK 44 has convenient screw-terminal blocks for signal inputs and excitation outputs (for
use with a strain gage or RTD). Cold junction compensators (CJC) are installed and ready to use with
thermocouple 5B modules. Sockets are provided for AC1362 current-sense resistor modules.

Hardware Setup

' 5B Power Source Select Jumper (J10) is shown
AC1362 selected to +5 VDC Ma1in.
| . . J10
Current-Sense Cold Junction Auxiliary 2 ey ) +5VDC
Resistor [ | Sensor +5VDC E_T Main
Module P1
\j\
Isolated Input o8
Channel 0 58 |
Output Channel | 44
:\E/XC D b \ ) Select Header
A > (JP1)
-El)’zc @L) MUX]
T
| Channel Group ©
SW1 ;
? |solated Input Channel 1 is connected the same DDI:I Select DIP Switch
as Channel 0 (shown).
DBK44 Block Diagram
Power Considerations
The DBK 44 requires +5 and +15 VDC from a Dag* or auxiliary power supply. In 5B Current
some applications, the DBK 44 can draw enough power from the DagBook’ s Model | Required
internal power supply viathe P1 connector. However, the 5B power requirements gggg 28 22
(+5VDC only) may be greater than the DagBook/DagBoard can provide (see 5832 30 mA
table). The Dag PC-Card must use a CDK 10 Power Module. The 5B38 series 5B34 30 mA
strain-gage modul es with excitation output require an external power source. 5B37 30 mA
Auxiliary power is also necessary in systems equipped with more than one 5B38 200 mA
DBK44. Note: for applications with more than 4 channels, it may be better to use ggjg *%0 "‘AA
. A m.
the DBK42 16-channel module with a built-in power supply. =T 0 mA
External power can be obtained from any regulated 5V source or from a TR-4 _SB47 30 mA
power supply. External power attaches to the DBK 44 via onboard screw terminal "r/'ei’;'sTa“nTeoiit%tokﬁd

connections (the Auxiliary Power Input J9 Combicon terminal at the rear of the

board). The J10 jumper selects between main or auxiliary power. When using auxiliary power, you must
select the AUXL position on the Power Source Select Jumper (J10).

Auxiliary power input must not exceed +5 VDC. The DBK44 does not regulate
auxiliary power input.

A\
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Card Configuration

P

Up to 128 DBK44s may connect to a Dag* system. Since thisis a daisy-chain interface, EJ| |;| CH15
each module must appear unique and use a different analog input channel to the Dag*. To On0fCH14
configure the card’ s channel, you must set the JP1 jumper and the SW1 DIP switch to your g g gmz
chosen channel as follows. O O] CH11
1. Locate the 16x2-pin header (labeled JP1) near the front of the card. Note the 16 E E 8,:';0

jumper locations labeled CHO through CH15 to match the Dag* main channel. O O|CH8

2. Placethe JP1 jumper on the channel you wish to use. Only one jumper is used per g g CH7

card, but up to 8 DBK44s can occupy one main channel and use the same JP1 setting 50 8,':',2

(but with different SW1 settings). O O|CH4

3. Locate the SW1 DIP switch that serves as a channel group select switch and can O 0| CH3

distinguish up to 8 cards on a channel. = gnf

4. Place the 3 mini switches (CBA) in the position that corresponds to your chosen 1] CHo

channel as shown in the table. For each JP1 setting, there are 8 possible SW1 Factory Default
settings to allow two input channels per card).

Channel Pair Determined by JP1 and SW1
JP1 SW1 DIP Switch Setting
Jumper
CBA CBA CBA CBA CBA CBA CBA CBA
000 001 010 011 100 101 110 111
CHO 16-17 18-19 20-21 22-23 24-25 26-27 28-29 30-31
CH1 32-33 34-35 36-37 38-39 40-41 42-43 44-45 46-47
CH2 48-49 50-51 52-53 54-55 56-57 58-59 60-61 62-63
CH3 64-65  66-67 68-69 70-71 72-73 74-75 76-77 78-79
CH4 80-81 82-83 84-85 86-87 88-89 90-91 92-93 94-95
CH5 96-97 . 98-99 100-101 102-103 104-105 106-107 108-109 110-111
CH6 112-113 114-115 116-117 118-119 120-121 122-123 124-125 126-127
CH7 128-129 . 130-131 132-133 134-135 136-137 138-139 140-141 142-143
CH8 144-145 146-147 148-149 150-151 152-153 154-155 156-157 158-159
CH9 160-161  162-163 164-165 166-167 168-169 170-171 172-173 174-175
CH10 176-177 178-179 180-181 182-183 184-185 186-187 188-189 190-191
CH11 192-193 . 194-195 196-197 198-199 200-201 202-203 204-205 206-207
CH12 208-209 210-211 212-213 214-215 216-217 218-219 220-221 222-223
CH13 224-225 . 226-227 228-229 230-231 232-233 234-235 236-237 238-239
CH14 240-241 242-243 244-245 246-247 248-249 250-251 252-253 254-255
CH15 256-257 . 258-259 . 260-261 . 262-263 . 264-265 . 266-267 . 268-269 . 270-271

5B Module Connection

Each input of the DBK 44 is processed through a user-installed 5B signal-conditioning module. Different
5B modules are used with different transducer and signal sources. To install the modules:

1. Removeall power from the DBK44.
2. Match the footprint of the module with the footprint on the circuit board (see figure).

3. Gently place the module into the footprint, and screw it down.
5B Pins

Upright Board

Screw Receptacle

ez 5B Module 77>

Pin Receptacles

[DBK44 Main Board |
Mounting Screw
5B Module Installation
4. Record the channel the module was placed in.
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When installing current input modules (SC-5B32 series), be sureto install the current-sense resistor (SC-
AC-1362 shipped with the SC-5B32) in the resistor socket near the input screw-terminal block for the

desired channel (seefigure).

J4
Ox

1 [CCo5|[CO8F
ON ™~ CHANNEL 0 CHANNEL 1

Install Current-Sense Resistor

Terminal Block Connection

J3

29¢10V

A

Shock Hazard. De-energize circuits connected to the DBK44 before changing the
wiring or configuration. The DBK44 is designed to sense signals that may carry
dangerous voltages.

Input signal's (and excitation leads) must be wired to the DBK 44 via the 4-contact terminal blocks at the end
of the card. These terminal blocks connect internally to their corresponding signal conditioning module.

The terminal blocks accept up to 14-gage wire into quick-connect screw terminals that are labeled as to

their function. Each type of input signal or transducer (such as a thermocouple or strain gage) should be
wired to itsterminal block as shown in the figure. Wiring is shown for RTDs, thermocouples, 20 mA
circuits, mV/V connections, and for full- and half-bridge strain gages.

+ EXC

+EXC ’—47

e
in > -]

4

Thermocouple

§ © © O

© © © O]

+EXC

+Vin

-Vin

-EXC

Connection Panel Connection: Full-Bridge Strain-Gage
4 Wi [ =
rg&*JNB%;*%D +EXC *EXC [0 ]4exc
\\ . -
SWire & |+Vin HO |+Vin <
O |-Vin @ |-Vin <«
-EXC
(O]EXC paitBridge  [©|EXC

RTD Connection Strain-Gage Connection

DBK44 Terminal Connections

‘0 |+Exc
(SIG H) +V,,— OV —»
(SIGL) Vi VIN_y
O |-EXC
mV and V Connection
AC1362| 20 Ohm
— /O O] Plug-In Resistor
O +EXC (SC-AC-1362)
On-Board Socket
< +Vin "
O in >
QD EXC
T 4-20 mA
Connection
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Daq* Connection PC CA-35-2

The DBK44 attaches to the Dag*’s P1
. CA-37-3 [ —

analog 1/0 connector (seefigure).

Connect the CA-37-x accessory ribbon DaaBooki100/1201200

cable (with x indicating the number of

cards to be connected) from P1 to the

DB37 connector at the end of the DBK44

card. Note: A series of interface cables

P1
”l Daisy-chained P1 Connectors

are available to connect up to 128 Others
DBK445. (YOU can aISO use a DBK41 as DBK44 DBK44 DBK44
10-slot expansion chassis.) needed .
= 5VDC
Note: to meet CE safety specifications, a " = (Optional)
an edge guard (kit p/n 232-0805) must
be attached to the DBK44 card before Daisy-chained Power Connectors
insertion into a DBK41 expansion Daisy-Chaining DBK44s
chassis. This guard helps prevent accidental access to high-voltage circuits.
DagBook/DaqBoard Configuration
The DBIjgi re%uj]r;f two setup steps in the DagBook/DagBoard— JP1 JP4
jumpers JP4 an .
1. If not using auxiliary power, place the JP1 jumper in the il 15V E E
expanded analog mode. Note: this default position is necessary g 0O [-ocTout
to power the interface circuitry of the DBK44 viathe internal O [ |-OCLKIN O O
+15 VDC power supply. If using auxiliary power =1 | +15Vv Single-Ended
(DBK32A/33), you must remove _both JPl_ jumpers (refer to Analog Option Factory Default
Power Management at the beginning of this chapter and the Card Use
DBK32A/33 sections). Configuration Jumpers

2. *Place the JP4 jumper in the DagBook/DagBoard in single-ended mode. Note: Analog expansion
cards convert al input signals to single-ended voltages referenced to analog common. *Appliesto
DagBook/100, /112, and /120.

Note: The configuration of the JP3 jumper depends on the output range of the 5B module. For example, a
5B31 volt input module has an output range of -5to +5V in bipolar mode. A 5B47 T/C module (output O
to +5 V) could use bipolar mode, but unipolar mode is more appropriate.

Software Setup in DaqView

To use the DBK44 within DagView, you must first configure DagView for your hardware setup. From the
DagView main window, select the Device pull-down menu and then Configure Hardware Settings. The
Configure System Hardware parameters help interpret the incoming analog input data and provide controls
to access the hardware. As expansion modules are added, make sure the setup reflects the actual hardware.
On the left side of this window, the Analog Input Option Cards selection allows you to assign DBK
expansion modules to the 16 analog inputs in the analog input spreadsheet.

Select the DBK 44 2-Channel 5B Card. The main window now has 2 channelsfor this1 card. A gain of x1
isthe only available gain in the Type column because the 5B modul€e's output istypically 0to 5V. By
default, DagView displays readingsin volts. To change the default, click on the Engr Unit column for your
choice of units. The mx+b calculations for most 5B modules are already within DagView and will appear
when you select the module. (A pull-down 5B module selection box will appear when you place the cursor
in the Units column.)

For example, a SC-5B47-T-06 module converts a T-type thermocouple input from -100°C to +400°C into a
linear voltage from 0to 5 V. DagView must first determine the range of °C (e.g., 500°C). Thisrangeis
then divided by the range in volts (5 V). Theresulting number ism (e.g., 100). Next the offset, b, is
determined. b isthe difference between the lower level and O (e.g., -100). The configured setting for the
5B47-T-06 moduleis an m of 100, ab of -100 and a unit of °C to display areading in degrees Celsius.
DagView performsthis calculation. The only visible change will be °C in the Units column. (Refer to the
chapter DagView for more information about the mx-+b column.)
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Programming a DBK44
Note: Users of DagView or other turnkey packages can skip this section.

The following program segment (standard API) shows how to get a sample from the expansion module. An
easy way to determine which software channel number corresponds with a physical channel isto use the
dagAdcExpToChan command. This command will use the expansion card # and channel to calculate the
channel # used by the dagAdcRd command.

expCard = 2; /*DBK44 JP1 position*/

expAddr=8; /*DBK44 switch setting*/

expConn = 0; /*DBK44 connector number*/

expChan= (expAddr-1) * 8 + expConn;

dagAdcExpToChan(expCard, expChan, & softChan);

dagAdcRd(soft Chan, & sample, DgainX1);

When using the DagBook/DagBoard driver, analog input values are returned in counts. Depending on the
model, the returned value will be 12 or 16 bits. 12-bit values are |eft justified with the least significant 4
bits (used as a channel tag) in the returned unsigned integer. 5B signal conditioners produce an output
voltage proportional to the measurement (i.e. strain, temperature, mA).

For all DBK44 measurements, the DagBook/DagBoard should be set to again of x1 since the 5Bstypically
output signalsup to 5 V. To convert the incoming unsigned integer values into engineering units, an mx+b
calculation must be performed. The following example reads a value from atype T thermocouple module
(SC-5B47-T-06), then converts the unsigned integer to units of °C.

expCard = 2; /* JP1 position */

expChan= 15; /* module channel number*/

dagAdcExpToChan(expCard, expChan, & softChan);

dagAdcRd(soft Chan, & sample, DgainX1);

V=(32768.0 * sample/5.0) - 5.0;  /* Convt raw counts to volts*/

m=100; /* m value from table */

b=-100; /* b value from table */

C=m* v +b; /* Cnvt voltsto dgrs C*/

The mx+b calculations for most 5B modules are included within DagView software. The following table
shows the m and b values for all of the 5B modules.

5B Module m Value b Value Engineering
Unit(s)
Isolated Voltage Input (5 V Current Requirement, 30 mA)
SC-5B31-01 1/5 0 mV, V
SC-5B31-02 1 0 mVv, V
SC-5B31-03 2 0 mV, V
SC-5B31-04 2/5 -1 mv, V
SC-5B31-05 2 -5 mV, V
SC-5B31-06 4 -10 mV, V
Isolated Wideband Voltage (5 V Current Requirement, 30mA)
SC-5B41-01 1/5 0 \Y
SC-5B41-02 1 0 \Y
SC-5B41-03 2 0 \Y
SC-5B41-04 2/5 -1 \Y
SC-5B41-05 2 -5 \Y
SC-5B41-06 4 -10 \
Isolated Millivolt Input (5 V Current Requirement, 30 mA)
SC-5B30-01 2 0 mV
SC-5B30-02 10 0 mv
SC-5B30-03 20 0 mV
SC-5B30-04 4 -10 mv
SC-5B30-05 20 -50 mV
SC-5B30-06 40 -100 mvV
Isolated Wideband Millivolt (5 V Current Requirement, 30 mA)
SC-5B40-01 2 0 mV
SC-5B40-02 10 0 mv
SC-5B40-03 20 0 mV
SC-5B40-04 4 -10 mv
SC-5B40-05 20 -50 mV
SC-5B40-06 40 -100 mv
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5B Module m Value b Value Engineering
Unit(s)
Isolated Linearized T/C Input (5 V Current Requirement, 30 mA)
SC-5B47-J-01 152 0 °C
SC-5B47-J-02 80 -100 °C
SC-5B47-J-03 100 0 °C
SC-5B47-K-04 200 0 °C
SC-5B47-K-05 100 0 °C
SC-5B47-T-06 100 -100 °C
SC-5B47-T-07 40 0 °C
SC-5B47-E-08 200 0 °C
SC-5B47-R-09 250 +500 °C
SC-5B47-S-10 250 +500 °C
SC-5B47-S-11 260 +500 °C
Isolated RTD Input (5 V Current Requirement, 30 mA)
SC-5B34-01 40 -100 °C
SC-5B34-02 20 0 °C
SC-5B34-03 40 0 °C
SC-5B34-04 120 0 °C
SC-5B34-C-01 24 0 °C
SC-5B34-C-02 24 0 °C
SC-5B34-N-01 24 ) 0 °C
Isolated Current Input (5 V Current Requirement, 30 mA)
SC-5B32-01 3.2 4 mA
SC-5B32-02 4 ] 0 mA
Voltage Switch Input
SC-AC-1367 1 0 \Y

For more information on specific software commands, refer to the separate Programmer s Manual.

DBK44 - Specifications

Name/Function: 2-Channel 5B Signal Conditioning Card
Module Capacity: 2 (input only) 5B modules
Weight: 8 oz. (with no modules installed)
Cable (optional): CA-37-x
DC Input Fuse: 4 A
Daq* Connection: Male DB37 mates via CA-37-1 cable with Dag* P1
Isolation:
Input Power to Dag*: 0 VDC
Signal Inputs to Dag*: 1500 VDC
Input Channel-to-Channel: 500 VDC
Environmental:
Operating Temperature: 0 to 50°C
Humidity: O to 80% RH @ 30°C; de-rate 3%/°C
Altitude: 0 to 2000 m
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DBK45 4-Channel SSH and Low-Pass Filter Card

Overview

The DBK45 combines the features of the DBK 17 (SSH) and the DBK 18 (low-pass filter) cards. Each
DBK45 provides 4 input channelsto a Dag* system. Each of the Dag*’s 16 analog input channels can
accept 4 DBK45s, for a maximum of 64 DBK45s and 256 anal og input channels. The simultaneous
sample-hold function is activated at the beginning of each channel scan and freezes all signals present on
DBK45 inputs for the duration of the scan, allowing for non-skewed readings of all channels. Note: a
DBK45 channel should never be the 1st channel in a scan due to timing of the SSH line.

For each of the 4 channels, a separate filter and sample-hold stage follow the input stage. The outputs are
connected to a 4-channel multiplexer stage. The enabled-output MUX allows 4 DBK45sto share a
common Dag* analog input channel.

The DBK45 features an instrumentation amplifier for each channel, with switch-selected gains of x1, x10,
%100, x200 and x500. A socket is provided for again resistor for custom gain selection instead of the 5
factory-default gains. Gain for any channel can be set to any value between unity and x500 by installing an
appropriate resistor. Four separate filter stages follow the 4 input stages. The outputs are connected to a4-

channel multiplexer stage. The enabled output MUX alows 4 DBK45s to share a common Dag* analog
base channel.

Theinput connectors are BNC type connectors. The differential inputs are provided with switchable 100
Kw bias resistors to analog common.

) Filter-Bypass/ SSH-Bypass/ P1
Gain-Select EnabIe ﬁjmpers Enable Jumpers )
Switches [ J7-J10 =
SW1-SW4 J1 Output channel | 1,

BNC —

. BY :
Low-Pass Filter [&1gy STUTaneons selection header
a LPF Sample —\j]EN
[P EN & Hold Board-Select

-4 MUX Switch [- = 5
Switchable 1%y 31 Ampiifier LLI1L swe &) o
bias resistors | i Frgqlljency — -
I | t o
(per channel) , i 31 Plug.in | i
1 SW5 ) CHO Card Address 2/ ||
recognition stage ° g
-
Channels Channel address lines 2 /%
1,2,3
SSH Control
DBKA45 Block Diagram

Hardware Setup

Card Connection

iz Input voltage levels must not exceed £5 V bipolar or 10 V unipolar.

The DBK45 is equipped with BNC connectors for easy access to analog inputs. Connections are provided
for 4 differentia inputs.

Card Configuration

Input Termination m% i; @ <
The DBK45 provides two 100 Kw bias resistors for each analog input. 0 =3 | §-+ > ] >

For balanced 200 Kw input impedance, both resistors should be

& Yk &| 2-
switched in. An 8-position DIP switch (SW5) can selectively engage :% ?+ R%100 K
the bias resistors (see figure). The switches must be in the closed ] 4
position to engage the termination resistors. For unbalanced high input, Input Impedance/Termination

only the (-) resistor should be used. If neither resistor is used, some external bias current path is required.
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Gain Settings
On the printed circuit board, each channel has again-set switch labeled GAIN 1t0  Gain Values Gain Switch

GAIN 4 (seefigure) and holes for gain resistors labeled RG1 to RG4. Thetablein (1) i]o PR
the figure shows the 5 gain values for switch settings 0 to 4. If acustom gainiis 2 x100 3@0
desired, the switch is set to position 0; and a gain resistor must be mounted and 2 i§88 e
soldered onto the board. The value of the gain resistor is determined by the Setting Channel Gains
formula: Rgany = [40,000/ (Gain-1)] - 80 w
Address Configuration 1 SWe
Up to 4 DBK45s can be connected to each Dag* analog channel. With 16 Dag* O OCH15 29
channels and 4 inputs per DBK45, a maximum of 256 inputs are possible. Since O O |CH14 ‘:@f’
thisis a daisy-chain interface, each DBK45 must have a unique address (channel 0 0 jcH1s e
O O |CH12 Card 1
and card number). O O |CH11
. . O O |CH10 s
To configure the module, locate the 16 x 2-pin header (labeled J1) near the front O olcHe i’,f’
of the board by P1. The 16 jumper locations on this header are labeled CHO O o]cHs —
through CH15. Place the jumper on the channel you wish to use. Only one O O |CH7
jumper isused. Two DBK45sin the daisy-chain can have the same channel g g g:: ;@;
number as long as their card number is unique. O O |CH4 e
Set switch SW6 for each DBK45 on asingle channel. Verify that only one card in E E 3:2 cord ®
the system is set to a particular channel and card number. O O |cH1 3o
=] |CHO i@f’
SSH Configuration EZ‘;‘;‘Z” Cad 4
Each channel’ s Simultaneous-Sample-and-Hold circuit can be enabled (EN) or Address Configuration

bypassed (BY) by placement of the jumper on J7 for channel 0, J8 for channel 1, JO for channel 2, or J10
for channel 3. The factory-default setting is enabled (EN) for each channel.

Configuring DBK45 Filter Sections

There are 4 low-pass, 3-pole active filters on the DBK45. Each filter can be enabled (EN) or bypassed
(BY) by placement of the jumper on J3 for channel 0, J4 for channel 1, J5 for channel 2, J6 for channel 3.
The factory-default setting is enabled (EN) for each channel. Each filter can be configured as a
Butterworth, Bessel, or Chebyshev filter with corner frequencies up to 50 kHz. Filter properties depend on
the values of resistors and capacitorsinstalled in several circuit locations. Above 10 Hz, installing
capacitors is unnecessary because capacitorsin the ICs are sufficient. In all cases, three resistors are
required to complete the active filter circuits contained mostly within the UAF42 ICs.

The circuit diagram shows the activefilter IC in atypical section of the DBK45. The resistors and
capacitors outside the |C have a physical location in a DIP-16 socket (dual in-line, 16 pins) with an RCnn
designator. The RC indicates the needed part is aresistor or capacitor; the 3rd character is the channel
number; and the 4th character corresponds to the socket position (A-H).

h ] ouT

<:> Band-Pass T Low-Pass

Cv
J
RCnD RCnE ' RCnF  RCnH !

— W\ T—l6—}

8| 7 14 1

- | — 1 — I 1

RCnA

RC"BI .________ﬂ____l
11

Filter Circuit Diagram
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The figure shows the DIP-16 component pattern typical (9 -3

of the 4 filter sections. A machined-pin IC socket in P 2 (=] =

each filter RC location can accept resistors and %; %

capacitors that plug directly into the socket. A better

approach isto install these components on plug-in - @ o S

headers. This allows solder connections to the Band-Pass Low-Pass
components and gold-to-gold, plug-in connections DIP-16 Component Pattern

between the header and the sockets. Note: no part or “n” means open circuit.

Pin 7 of the DIP-16 socket:
connectsto pin 8 for low-pass filtering
connectsto pin 6 for band-pass filtering

The next table lists values of components for common corner frequencies in Butterworth filters. 1f you
wish to design your own filter, included software from Burr-Brown provides the component valuesto create
the desired filter. (The design math is outside the scope of this manual.)

3-POLE BUTTERWORTH FILTER COMPONENTS
3dB (Hz) [ RCnA | RCnB | rRCnC | RCND | RCNE | RCNF | RcnG | RCnH
0.05 3.16 M 1 pF none 3.16 Mw 1 pF 3.16 Mw none 1 pF
0.10 1.58 Mw 1 puF none 1.58 Mw 1 yF 1.58 Mw none 1 yF
0.20 787 Kw 1 pF none 787 Kw 1 pF 787 Kw none 1 pF
0.50 316 Mw 1 pF none 3.16 Mw 0.1 pF 3.16 Mw none 0.1 pF
1 1.58 Mw 0.1 pF none 1.58 Mw 0.1 pF 1.58 Mw none 0.1 pF
2 787 Kw 0.1 pF none 787 Kw 0.1 pF 787 Kw none 0.1 pF
5* 3.16 Mw__ 0.01 pF none 3.16 Mw 0.01 pF 3.16 Mw none 0.01 pF
10* 1.58 Mw _ 0.01 pF none 1.58 Mw 0.01 pF 1.58 Mw none 0.01 pF
20 787 Kw 0.01 yF  none 787 Kw _0.01 pF 787 Kw _ none 0.01 pF
50 3.16 MW none none 3.16 Mw none 3.16 Mw none none
100* 1.58 Mw__ none none 1.58 Mw__ none 1.58 Mw__ none none
200 787 Kw none none 787 Kw none 787 Kw none none
500* 316 Kw none ~ none 316 Kw ~ none 316 Kw  none none
1000* 158 Kw none none 158 Kw none 158 Kw none none
2000 78.7 Kw__ _none __none 78.7Kw__ _none 78.7Kw ___none none
5000 31.6 Kw none none 31.6 Kw none 31.6 Kw none none
10000 15.8 Kw__ none __none 15.8 Kw__ _ none 15.8 Kw___ none none
*These pre-configured Butterworth frequency modules are available from the manufacturer.

Y ou have the option to configure the filter sections as band-pass filters rather than low-passfilters. The
component selection program provides band-pass component values. The program also computes and
displays phase and gain characteristics of the filter sections as a function of frequency.

DagBook/DaqBoard Configuration

Use of the DBK45 requires setting jumpersin the JP1 JP2 JP4
DagBook/DagBoard. = |-15V O E E
1. If not using auxiliary power, place the JP1 O 0O [-ocTout o0
jumper in the expanded analog mode. Note: O O [-OCLKIN ssH| =] O O
_this defaulfc po_sition iS necessary tq power the 1 |+15 v OO Single-Ended
interface circuitry of the DBK 45 viathe ) Factory Default
internal +15 VDC power supply. If using A”g';’gj%‘;tf" O 0

auxiliary power (DBK32A/33), you must
remove both JP1 jumpers (refer to Power
Management at the beginning of this chapter and the DBK 32A/33 sections).
2. Placethe JP2 jumper in the SSH position. Note: you must not use an external voltage reference
for DAC1 when using the SSH output (a conflict on P1 pin #26 would cause equipment damage).
3. *Place the JP4 jumper in single-ended mode (* applies only to DagBook/100, /112 and /120).

Configuration Jumpers
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Software Setup in DaqView

To use the DBK45 within DagView, you must first configure the DagView software. From the DagView
main window, select the Device pull-down menu and then Configure Hardware Settings. The Configure
System Hardware parameters are used to interpret the incoming data and provide the controls to access the
hardware. As expansion units are added, make sure the Hardware Setup reflects the present hardware

configuration.

On the left side, the Analog Input Option Cards selection allows you to assign expansion DBK s to the 16
analog inputs. Selecting a DBK will add channels in the analog input spreadsheet. Select the DBK45
option. (Note: if your version of DagView does not support the DBK 45, use the DBK 18 setup.) A DBK45
configuration window will appear. Click the checkbox for each board connected according to the SW6
hardware setting on the DBK45. The main window now has 4 channels for each DBK45 selected. You can
define the channel gains by using the Type column of the analog input spreadshest.

Programming a DBK45

Note for programmers: For information on specific software commands, refer to the separate

Programmer s Manual.

DBK45 - Specifications

Name/Function: Simultaneous Sample and Hold and Low-
Pass Filter Card
Number of Channels: 4
Input Connections: 4 BNC connectors
Output Connector: DB37 male, which mates with Dag* P1 using
CA-37-x cable
Number of Cards Addressable: 64
Dimensions: 8.25” x 3.25”
Input Type: Differential
Voltage Input Ranges:
0 to £5000 mVDC
0 to 500 mvVDC
0 to £50 mVDC
0 to +25 mVDC
0to 10 mVDC
For Custom Gains: Rgan = [40,000/(Gain-1)] - 80 w
Input Amplifier Slew Rate: 12 VV/us minimum
Acquisition Time:
0.6 ps (10 V excursion to 0.1%)
0.7 ps (10 V excursion to 0.01%)
Channel-to-Channel Aperture Uncertainty: 50 ns
Output Droop Rate: 0.1 pV/us
Input Gains: x1, x10, X100, x200, x500, and user-set up to x500
Input Offset Voltage: 500 pV + 5000/G maximum (nullable)
Input Offset Drift: +5 + 100/G pV/°C maximum
Input Bias Current: 100 pA maximum
Input Offset Currents: 50 pA maximum
Input Impedance: 5 x 10% w parallel with 6 pF
Switchable Bias Resistors: 100 Kw each to analog common

Gain Errors:
0.04% @ x1
0.1% @ x10
0.2% @ x100
0.4% @ %200
1.0% @ %500

Temperature vs Gain:
+20 ppm/°C @ x1
+20 ppm/°C @ %10
+40 ppm/°C @ %100
+60 ppm/°C @ %200
+100 ppm/°C @ x500

Non-Linearity:
+0.015 % full-scale @ x1
+0.015 % full-scale @ x10
+0.025 % full-scale @ x100
+0.025 % full-scale @ x200
+0.045 % full-scale @ x500

Common-Mode Rejection:

70 dB minimum @ x1

87 dB minimum @ x10
100 dB minimum @ x100
100 dB minimum @ x200
100 dB minimum @ x500

Active Filter Device: UAF42 (Burr-Brown)

Number of Poles/Filter: 3

Types of Filters: Bessel, Butterworth, Chebyshev

Frequency Range: 0.1 Hz to 50 kHz

The frequency is set by installation of 4-6 resistors and/or
capacitors in provided socket locations.

Frequency Modules: Optional frequency module kits are
available that consist of 4 plug-in resistor/capacitor (RC)
headers pre-configured for any of the following frequencies:
5 Hz, 10 Hz, 100 Hz, 500 Hz, or 1 kHz—all are Butterworth-
type filters.
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DBK50/51 Voltage Input Modules

Overview
Except for their ranges, the DBK50 (high-voltage) and the DBK51 (low-voltage) are identical. Both have 8
channelsisolated from themselves (750 V) and from the Dag* analog common (1250 V). Each channel’s
input impedance is over 10 Mw to minimize loading of the circuit being measured. V oltages can be read
from DC to more than 20 kHz. One of 3 voltage ranges can be chosen via software:
for the DBK50, the rangesare 10 V, 100 V, and 300 V.
for the DBK51, the rangesare 100 mV, 1V, and 10 V.
With standard plug-in attenuator assemblies, the voltage ranges are interchangeable. The gain or
attenuation factor depends on the range, but the full-scale output for any rangeis +5 V. Note: afourth
“range”’ delivers a shorted input voltage reading to allow offset compensation in some applications.
= [ >
‘ 1Cf:gl;nels Jumper Lc_ncation
Isolation Bypass Decoding P1 )
Ampii o] 1 (@)
mplifier <
] — LPF )—) Output Channel | ;. \
High T~ , \ Select Header e
JP1 -
Low Pr):%:eanr?lgwtz?le Low Pass Filter MUX| (P1) ;-
& | 5 p---- 5°
. 2, AT o 52
Amplifier (75@ T » ) - !
2-Bit Optoisolator Channel Address Lines ::
Y G, - G, -
Range °a
15V +15V Config- [__SSH 6
4 On-Board Isolated uration S
-y Isolation Channel 0 Power Supply uP Jumper Decoding Lines
s DC/DC
L (1 of 8 Channels)
g 15V +15V  +5V 2 - 20 VDC
- Input Power
[pcoc| [ Dpeinc |
Wide-range
Isolated +5 VDC Regulator
DBK50/51 Block Diagram
Input Attenuation/Gain Factors
Gain and attenuation may be calculated using the formula: InputRange | Function K
K = Vin/ Vout 300 V Range Attenuates 60
where: K isthe attenuation or gain factor (the values of K for 11000\>/ F?a”ge Attenuates 20
. . _ ange Attenuates 2
available voltage ranges are given in the table). 1V Range Amplifies 0.2
Vin isthe voltage applied to the module input channel. 100 mV Range  Amplifies  0.02
Vout isthe amplified or attenuated voltage from the module Note: not all input ranges are
output back to the main unit. available on a single unit.
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Hardware Setup

Module Connection

The DBK50/51 rear panel has 8 plug-in screw terminals for easy accessto the 8
analog input channels. Thereisahigh (Ieft side) and alow (right side) terminal in O N

each channel pair to maintain consistent polarity. For AC signals, the polarity is L 1

arbitrary unless multiple signals must maintain their phase relationship. The figure CH1

shows an analog input access connector. Input Channel Access
Connector

Module Configuration

Several jJumpers must be set on the DBK50/51 to match your application:
2 jumpers on JP1 or JP1B to select the Dag* main channel to use
1 jumper on JP1C for upper or lower sub channels
1 jumper on JPn02 to use or bypass the low-pass filter—one for each channel number (n)

The main output channel is one of the 16 Dag* channels. Each DBK50/51 has 8 input channels and can be
set to an upper or lower sub-channel that allows 2 modules to share asingle Dag* channel. (Thus, afully-
populated system can have 256 input channels.)

After determining amain channel number for the module, set two jumpers on JP1A or JP1B for the desired
channel (both jumpers must be used side-by-side on the selected channel—see figure). Next, set the JP1C
jumper for the upper or lower sub channel. Two modules may share the same main channel if oneis set to
the upper sub channel and the other set to the lower sub channel.

JP1C

SNENEEEEEEEEEEEEE Jumper set

A B B E B E R R R R O O | for 8 lower
J 1ﬂEEnnnunnununnnnnnnnnnnnnnnnunnuu 3 2 1 channels

umper |:||:||:||:||:||:||:||:||:||:||:||:||:||:|I|:||:||:||:|||:||:||:||:|||:||:||:||:||:||:||:||:| JPIC
y Jumper set
- o J for 8 upper
Jumper 2 JP1A JP1B 3 2 1 channels
DBK50/51 Channel Configuration

Each of the 8 input channels has a 3-pole low-pass filter JP102 JP102
Whl_c_h may be manu_ally selected or bypassed by Jumpers set [ (=] Jumpers set
positioning 2 shunt jumpers on 2x2 headers for each to use E E to bypass
channel. Orient the jumpers parallel/horizontal (enable) ~ channel filter | [ channel filter

or perpendicular/vertical (bypass) to the header label
(JP102 to JP802 for each of 8 channels—see figure for
orientation).

DBK50/51 Filter Configuration

The low-pass filter sections have a default corner frequency of 3.5 Hz when the jumpers are in the L PF-
selected positions. This frequency may be readily changed by installing a different value of SIP resistor
network in the 6-pin SIP socket of each filter section. Each channel hasits own SIP located next to the
channel filter bypass jumper and labeled RN(1-8)01A. The table lists values of common networks and their
corner frequencies.

Corner
Frequency R-SIP Bournes Part #
7500 Hz 47 w 4606X-102-470
3500 Hz 100 w 4606X-102-101
1750 Hz 200 w 4606X-102-201
750 Hz 470 w 4606X-102-471
350 Hz 100 kw 4606X-102-102
175 Hz 2 kw 4606X-102-208
75 Hz 4.7 kw 4606X-102-208
35 Hz 10 kw 4606X-102-103
17.5 Hz 20 kw 4606X-102-203
7.5Hz 47 kw 4606X-102-473
3.5 Hz 100kw 4606X-102-104
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DagBook/DaqBoard Configuration
Several setup steps at the DagBoard/DagBook are required to JP1 P2

use DBK50/51 modules in a system. = |-15Vv O O |DAC 1-EXT
1. If not using auxiliary power, place the JP1 jumper inthe | O [ [-OCTOUT | O O |DAC1-INT
expanded analog mode. Note: this default position is O O |-OCLKIN O |gSH
necessary to power the interface circuitry of the DBK30 [ 15V O O |paco. Nt
viatheinternal +15 VDC power supply. If using Analog Option
auxiliary power (DBK32A/33), you must remove both Card Use O O |DACO-EXT
JP1 jumpers (refer to Power Management éat the
beginning of this chapter and the DBK 32A/33 JP3 JP4
sections) oo E E SE
Lo . . UNI- 16CH
2. Placethe JP2 jumper in the SSH position. Note: you
must not use an external voltage reference for DAC1 E E BI- OO DIFF
when using the SSH output (a conflict on P1 pin #26 . . 8CH
Bipolar Single-Ended

would cause equipment damage).
3. *Placethe JP3 jumpersin bipolar mode.
4. *Place the JP4 jumpersin single-ended mode.
*Applies only to DagBook/100, /112 and /120).

DagBook/Board Settings for DBK50/51

Software Setup in DaqView

To use the DBK50/51 within DagView, you must configure DagView for your hardware setup. From the
DagView main window, select the Device pull-down menu and then Configure Hardware Settings. The
Configure System Hardware parameters are used to interpret incoming data and provide controls to access
the hardware. Asexpansion cards are added, make sure the Hardware Setup window reflects the actual
hardware.

On the left side of this window, the Analog Input Option Cards selection allows you to assign DBKsto the
Dag*’s 16 analog inputs. Selecting a DBK will add channels in the analog input spreadsheet. Select the
DBK50 or DBK51 Isolation Card option. A configuration window will display for selecting multiple
modules. Click the check box for each module according to the position of the module's JP1C jumper
(upper/lower). The main window will have 8 channels for each DBK50/51 selected.

Y ou can select avoltage range for each channel by setting the value in the Type column of the analog input
spreadsheet. The Type column includes ranges for both high and low voltage modules, but you must select
from only those ranges resident in your module. High voltage ranges begin with an H, low ranges with an
L. The shorted valueisvalid for both high and low modules.

Note: The DagBook or DagBoard must have the Simultaneous Sample and Hold (SSH) jumper in place
when using a DBK50/51. DagView will remind you of this fact when you exit the Hardware Setup with a
DBK50/51 selected.

Programming a DBK50/51
Note: Users of DagView or other turnkey packages can skip this section.

The on-board microprocessor monitors the SSH and GO lines looking for a software “key”. This key allows
the microprocessor to program the gain range of a channel. Any number of channels may be programmed
within a channel configuration command.

The software key protocol is defined as a tranglation of the SSH line from low to high for a period of 10 ps,
followed by alow for 10 ps, followed by a high for 10 ps, followed by alow and the GO line going high for
10 pys. The GO line also acts as the data sync pulse and all datais transferred to the microprocessor in 10 us
data windows.

The first datawindow begins 10 ps after the data sync pulse on GO. This data window carries the count of
channel configuration information to follow. The count can be found on the AO-A3 lines. Note that a count
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of zeroisequal to one count and a count of seven is equal to eight counts. The next data window carries the
expansion card channel number on the AO-A3 lines. Finally, the channel configuration information arrives.
In summary, each data window is 10 ps wide; the GO-G1 lines carry the setting for the PGA; and the A0-A3
lines carry the channel number.

The function call dagADCSetBank internally sets which channels are DBK50/51 so the gains may be
programmed just ahead of the acquisition. The prototypeis:

void dagAdcSetBank ( int chan, int type )
Where chan is the channel number from the DBK50/51 card.
The defined constants for all the cards that require a bank type to be set include:

bankNotDefined = 0x00, /* Bank is unknown */
bankDBK 50 =0x01, /* DBK50 or DBK51 option */
bankDBK5 =0x02, /* DBK5 option */

bankDBK 2 =0x03, /* DBK2 option */

bankDBK 4 =0x04, /* DBK4 option */

bankDBK7 = 0x05, /* DBK7 option */

Setting the bank type for any channel on a particular card will set the bank type for every channel on that
card. For exampleif you have a DBK51 at channels 16 to 23, making the following function call would set
the bank type for all 8 channels:

dagAdcSetBank ( 16, bankDBK50); // Note: bankDBKS50 is used for both DBK50 and 51.
The following are the gain constants for the DBK50 and DBK51.:

/* DBK50 Range (Gain) Codes */
Dbk50Range0 = 0x00
Dbk50Rangel0 = 0x01
Dbk50Range100 = 0x02
Dbk50Range300 = 0x03

/* DBK51 Range (Gain) Codes */
Dbk51Range0 = 0x00
Dbk51Range100mV= 0x01
Dbk51Rangel = 0x02
Dbk51Rangel0 = 0x03

The following short program (standard API) demonstrates data acquisition in a system with two DBK50s
and one DBK51 attached to a DagBook:

void_far_pascal myhandler(int error_code);

unsigned char chans[24], gains[24];

unsigned int buf[240], chan;

void main(void)

// Set error handler and initialize DagBook
dagSetErrHandler(myhandler);
dagInit(LPT1,7);
// This example is written for a system with the following attached:
// DBK50 at channels 16-23
// DBK50 at channels 24-31
// DBK51 at channels 32-39
// Set the bank types for each of the 3 expansion modules in our system
dagAdcSetBank( 16, bankDBK50); // first DBK50
dagAdcSetBank( 24, bankDBK50); // second DBK50
dagAdcSetBank( 32, bankDBK50); // DBK51
// Define arrays of channels and gains
for (chan=16; chan<32; chan++) {
chans[chan-16] = chan;
gains[chan-16] = DBK50RangelO;

{

for(chan=32; chan<40; chan++) {
chans[chan-16] = chan;
gains[chan-16] DBK51Rangel00mV;

}

5-140 DBK50/51, DBK Option Cards and Modules DagBook/DagBoard/Daq PC-Card User’'s Manual



// Load scan sequence FIFO

dagAdcSetScan(chans, gains, 24);

// Set Scan Frequency to 1Khz

dagAdcSetFreq(1000.0);

// Define and arm trigger : source: software, one shot: continuous
// level: 0, ctrOMode: 0O, pacerMode: 1
dagAdcSetTrig(DtsSoftware, 0, 0, 0, 1);

// Trigger
dagAdcSoftTrig(Q);

// Read the data : 10 scans

dagAdcRdNFore(buf, 10);
// Close and exit */
daqClose();

void_far_pascal

myhandler(int error_code)

printf(*“|nError! Program aborted|n Error: Ox%|n:,error_code);

exit(l);
}

For more information on custom programming, refer to the separate Programmer s Manual.

DBK50/51 - Specifications

Name/Function: 8-Channel Isolated Voltage Input Module
Connectors: Male DB37, mates with P1
Inputs: Removable screw terminals
Number of Channels: 8, individually isolated
Isolation:
Channel-to-Channel: 750 V
Channel-to-System: 1250 V
Input Impedance: >10 Mw
Bipolar Input Ranges: +300 V, +100 V, +10 V, £100 mV, £1 V,
+10V
Output Voltage Range: +5 VDC

Attenuation Ratios: K= Vin/ Vout
100 mV, K=0.02 (gain =50)
1V, K=0.2 (gain=5)
10V, K=2.0(gain = 0.5)
100 V, K = 20.0 (gain = 0.05)
300 V, K =60.0 (gain = 0.017)
Bandwidth: 20 kHz (LPF bypassed)
Low-Pass Filter: Factory installed 3-pole, 3.5Hz (bypass or
user-set)
Operating Power Voltage Range: +9 to +20 VDC
Module Power Requirements: 7.5 W
Included AC Adapter: 15 VDC 0.9 A
Size: 8%" x 11" x 1-3/8"
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DBK52 Thermocouple Input Module

Overview

The DBK52 provides Dag* users with the ability to scan and input thermocouple data for various computer-
based temperature-monitoring systems. Features include:

Each DBK52 can connect up to 14 thermocouples. Up to 16 DBK52s may attach to asingle Dag* to
measure a maximum of 224 (16 x 14) temperatures.

Standard, miniature jacks can connect to all T/C types. The contact material is copper.

Onboard cold junction sensor (CJS) circuitry is accessible viaabuilt-in channel to the system.

A built-in short-to-ground channel back to the system eliminates offset errors via software.

RC low-pass input filters reject high frequency noise for thermocouple shields.

An external analog common access jack provides a bias-current return path for differential signal
inputs.

Anonboard programmable gain amplifier supports most thermocouple types and temperature ranges.
Software-based linearization (in DagView) converts analog signals into temperature val ues.
(Programmers should refer to related sections in the separate Programmer s Manual.)

The table shows the temperature range for each thermocouple type.

Thermocouple | J K T E N28 N14 S R B
Type

Temperature -200 to -200 to -200 to -270 to -270 to O0to Oto Oto 0to
Range °C 760 1260 400 1000 400 1300 1780 1780 1820

Thermocouple accuracy depends on the thermocouple itself, the cold-junction sensor, A/D conversion, and
linearization. The DBK52 and the Dag* systems use quality components and software compensation to
minimize error from these sources. Systems achieve a+1°C CJS accuracy that contributes to the overall
accuracy. When the softwareis calibrated, gain and offset errors are virtually eliminated. The DBK52's
built-in auto-zero channel dynamically eliminates any other system offset errors.

True differential measurements of T/Cs require bias-current referenced to the analog common. Resistors
from each input T/C are connected to the analog common. Filter capacitors across each input operate with
input protection resistors to form a single-pole RC low-pass filter.

Cold

Sensor

Junction —

6:1
Attenuator

Instrumentation Programmable
Amplifier Gain Amplifier

Analog 47
Common

@

CHO (x10)  (xB0, x90, x180, x240)

4 |CH1

High>—

Low >—

MUX

Channel

Low Pass
5 Filter Low Pass

28 2, [ a_RC-LPF| 2 Output Channel
(%4 >, Select Header 1764>
(JP1)

n:j//oj

Filter (Note 2)

Channels

3thru 15 4

' Channels 3 thru 15 are connected the same as
Channel 2 (shown). < 1 s RC-LPF

® RC-LPF filters are "resistance-capacitance”
type filters.

(Note 1) Gain Select Lines

Channel Select Lines

+15 5 V|7 .

<15V [lf 15V :j

5V, °

On-Board. "~ r;-—@
RC Filters Digital P1

Common

DBK52 Block Diagram
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Hardware Setup

Module Connection

The DBK52 has miniature T/C jacks to connect different types of TIC (+) Lead to (-) Lead to
thermocouples and an analog ground access point. Connections Type | Channel-Hi | Channel-Lo
are provided for 14 thermocouples. Thermocouples have polarities JK : \\’{Ver:l';?/v Ezg
which must be observed. Thermocouple typesJ, K, T, E, N28, T Blue Red
N14, S, R and B are supported by the DagView software and may E Violet Red
be connected to DBK 52 board channels CH2 through CH15. N28 Orange Red
N14 Orange Red
CHO isreserved for the cold-junction compensation sensor S Black Red
(factory installed). R Black Red
CH1 is permanently shorted to allow software-driven auto- B Gray Red

zero to compensate for temperature drift.
Thermocouple wire is standardized and color-coded as shown in the table. T/Cs have avery small output.
Long T/C leads can pickup lots of noise. Use shielding as needed, and average several readings in software
to minimize noise effects.

After al connections are in place, secure wires to captive areas (pre-drilled holes) at the rear edge of the
board. Nylon tie wraps (not included) work well for this purpose.

Module Configuration JP1

. o O O] CH15
Up to 16 DBK52s may be connected to aDag*. Asadaisy-chain interface, each module O O|CH14
must appear unique to the Dag*. Each module uses a different analog input channel on the O O]|CH13
Dag*. To configure the module: D O]CH12
O O] cH1
1. Assign achannel number to the module. This number must not be used by any other g g CH10

DBK card or module. 0o g:g

2. Locate the 16x2-pin header near the front of the board labeled JP1, and place the O O|CH7

jumper on the Dag* channel you wish to use. There are 16 jumper locations on this O 0|CH6

header |abeled CHO through CH15. Only one jumper setting is used on asingle = 8:2

module; no other module in a common daisy-chain can use the same jumper setting. o 0| cH3

O O] CH2

O OCH1

=1 CHO
Factory Default

Channel

Configuration

DagBook/DaqBoard Configuration
Three setup steps and needed to configure the

JP1 JP3 JP4
DagBook/DagBoard for a DBK52. oy OO
1. If not using auxiliary power, place the JP1 O O lLocrour - UNI- E E SE
jumper in the expanded analog mode. Note: ) E I{'I BL DIFF
this default position is necessary to power the O O |-OCLKIN O O
interface circuitry of the DBK52 viathe = [+15v Bipolar Single-Ended
internal +15 VDC power supply. If using Analog Option Mode Mode
auxiliary power (DBK32A/33), you must Card Use
remove both JP1 jumpers (refer to Power Configuration Jumper Seitings

Management at the beginning of this chapter and the DBK 32A/33 sections).

*Place the JP3 jumper in bipolar mode.

3. *Place the JP4 jumper in single-ended mode. Note: the 200-series DagBooks and DagBoards do not
have a JJP4. The single-ended or differential choice is made via software configuration commands.

*applies only to DagBook/100, /112 and /120).

N
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Software Setup in DaqView

To use the DBK52 Expansion module within DagView, you must configure DagView with the hardware
setup. From the DagView main window, select the Device pull-down menu and then Configure Hardware
Settings. The Configure System Hardware parameters are used to interpret the incoming data and provide
the controls to access the hardware. As expansion modules are added, make sure the setup window reflects
the actual hardware. On the left side of this window, the Analog Input Option Module selection allows you
to assign DBK modulesto the Dag*’s 16 analog inputs. Selecting a DBK will add channelsin the main
windows analog input spreadshest.

Select the DBK52 Thermocouple Module Option. The main window now shows 14 thermocouple channels
and one cold junction channel for this one board. The DBK52 selection allows the user to define the
thermocouple types by using the Type column of the analog input spreadsheet. In addition, each DBK52
module is shipped with a calibration disk that includes calibration constants to correct gain and offset

errors. DagView makes these corrections automatically when the file, DAQBOOK.CAL, existsin the
/WIN/UTILS directory and is configured with the calibration constants for each module. See the DBK52
readme.txt file on the disk shipped with the module for details on creating thisfile.

Programming a DBK52

Note: Users of DagView or other turnkey packages can skip this section.

The following program segment shows how to get a sample from the DBK52 expansion module. An easy
way to determine which software channel number corresponds with a physical channel isto use the
daqAdcExpToChan command. This command will use the expansion module number and channel to
calculate the channel number used by the dagAdcRd command.

expCard = 2; /*DBK52 JP1 position*/

expChan=15; /*DBK52 thermocouple jack connection*/

dagAdcExpToChan(expCard, expChan, & softChan);

dagAdcRd(soft Chan, & sample, Dbk52BiGainJ);
The analog reading contained in the sampleisin raw A/D counts. Thisvalue will change with fluctuations
in the thermocouple temperature (nonlinear). Refer to the separate Programmer s Manual for related
commands and parameters.

DBK52 - Specifications

Name/Function: Thermocouple Input Module

Connectors:

DB37 male, mates with P1 pinouts on the DagBook.
Thermocouples attach directly to on-board jacks.
Thermocouple Types: J, K, S, T, E, B, R, N

0to 50 mV x90

0to 25 mV x180

0to 20 mV x240

0to+10 mvVDC
Input Impedance: 20 kw

Gain Ranges: x60, x90, x180, x240
Inputs:
14 differential thermocouples
1 cold-junction compensation
1 auto zero

Input RC Filter -3 dB Frequency: 15.9 kHz

Gain Accuracy:

Uncalibrated: 0.15%
Calibrated: 0.02%

Cold Junction Sensor Output: 100 mV/°C
Voltage Ranges/Gains:
0to 80 mV x60

Maximum Input Voltage: 35 VDC

CMRR (Input Stage): 110 dB type DC to 60 Hz
Offset: Software compensated
Type/Range/Accuracy/Resolution: see table

Range Accuracy Resolution

Type Min Max (<0°C) (>0°C) 12-bit 12-bit 16-bit 16-bit
<0°C >0°C <0°C >0°C

J -200°C 760°C 0.6°C 0.6°C 1.2°C 0.5°C 0.1°C 0.1°C
K -200°C 1260°C 1.6°C 1.0°C 1.1°C 0.8°C 0.1°C 0.1°C
T -200°C 400°C 1.4°C 0.8°C 0.8°C 0.3°C 0.1°C 0.1°C
E -270°C 1000°C 1.4°C 0.9°C 1.6°C 0.7°C___ 0.1°C 0.1°C
N28 -270°C 400°C 0.8°C 0.8°C 1.0°C 1.0°C 0.1°C 0.1°C
N14 0°C 1300°C — 1.0°C — 5.0°C — 5.0°C
S 0°C 1780°C — 1.6°C — 1.3°C — 0.1°C
R 0°C 1780°C — 1.6°C — 1.7°C — 0.1°C
B 0°C 1820°C — 1.8°C — 1.5°C — 0.1°C
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DBK53/54 Low/High-Gain Analog Multiplexing Modules

Overview

Except for their gain ranges, the DBK53 (low gain) and DBK54 (high gain) are similar. Both:
Have 16 channels of differential or single-ended analog inputs. Up to 16 modules can attach to one
Dag* for amaximum of 256 single-ended or differential inputs.
Are based on the DBK12 and DBK 13 multiplexer cards.
Are fully enclosed modules with easy user connection using BNC-type connectors and an analog
common pin jack.
Use power viathe P1 connection from the Dag* or expansion module/power supply.
Use one of the Dag*’s 16 analog input channels via the P1 connection to measure the multiplexed
output. Both modules receive channel-selection and gain-selection programming via digital signals
viaPl. The Dag*’s 512 location scan sequencer can directly program the expansion modules to scan
external signals at the same 10 ps/channel rate as on-board channels. (The time skew between
channelsis constant.)

The amplification gains for each module are:

- The DBK53 has 4 gain ranges of x1, x2, x4, and x8 that are scan-programmable per channel. These
gains can be combined with the standard Dag* gains of x1, x2, x4, and x8 for net gains of x1, x2,
x4, x8, x16, x32, and x64.

The DBK54 has 4 gain ranges of x1, x10, x100 and x1000 that are scan-programmable per channel.
These gains can be combined with the standard Dag* gains of x1, x2, x4, and x8 for net gains of x1,
x2, x4, x10, x20, x40, X80, x100, x200, x400, x800, x1000, x2000, x4000, and x8000.

Channels ]
0thru7

They should not be adjusted during normal operation.

BNi High ! Offset adjustments are intended for use during calibration.
Q-

Low
Channel 0 Input Offset

Adjustment’  Output Offset
== / 1 Adjustment’
Channels

8 thru 15 1] B@ High
Low MUX

Channel 8
>
/—I—\ )

YY

Output Channel 16 P1
Select Header (JP1)

== I
s@%?@@ﬁ?% HEERRKRR S22
4,Channel Select Lines

Analog y\ Analog e - T
Pin Jack Common <« TN ey

Common
¢ +5 V] 5V |la

Gain Select Lines

W\ e e

Pin Plug ==
* DIP switches S1 and S2 are used to select Single-ended or  On-Board //
Differential mode for each channel: OPEN for Differential; RC Filters Digital
CLOSED for Single-ended. Common
DBK53/54 Block Diagram
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Hardware Setup

Differential Mode

The DBK53 and DBK54 are designed for floating-type differential measurements. Neither the high nor the
low of the analog input has an inherent bias current return path to the analog common on the module. An
external common pin jack is provided on the outside panel for this bias-current return path. The figure
shows atypical differential connection.

External Circuit +V DBK53/54 Simplified Internal Circuit
fput\ High \\
Q
- MUX
Voltmeter Low .
K / Differential
Amplifier
Pin Plug || Pin Jack I
DIP switch Analog
setting per channel-- Common
open for differential
Differential Input Mode

Single-Ended Mode
Ground referencing must also be observed with single-ended measurements. The figure shows a typical

single-ended hookup.
External Circuit +V DBK53/54 Simplified Internal Circuit
R,
BNC fpud) High \\
y .
Q Q
VESS R, MUX
Voltmeter Low
Differential
R, / Amplifier
Pin Plug! | Pin Jack
DIP switch o \ Analog
setting per channel--
closed for single-ended Common
Single-Ended Input Mode

Module Connection

When connecting analog inputs, carefully consider the requirements for signal connection and ground
referencing. Use BNC-terminated cables (test |eads) to interface with the channel inputs. Be sureto
provide the necessary analog common connection.
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Module Configuration

) - JP1

Up to 16 DBK53/54s may be connected to aDag*. Asadaisy-chain interface, each O O] CH15
module must appear unique to the Dag*. Each module uses a different analog input oo 8H14
* O O CH13
channel on the Dag*. = ol cntn
To configure the module: g ojfcH!
O O] CcH10

1. Assignachannel number to the module. This number must not be used by any other 0O 0fCHS

O O] CH8

DBK card or module. oo on7

2. Locate the 16x2-pin header near the front of the board labeled JP1, and place the O O] CH6

jumper on the Dag* channel you wish to use. There are 16 jumper locations labeled O O|CH5

CHO through CH15 on this header. Only 1 jumper setting is used on asingle oS 8.:';

module; no other module in a common daisy-chain can use the same jumper setting. O O] GH2

O 0OfCH1

C=C1| CHO
Factory Default

Channel

Configuration

DagBook/DaqBoard Configuration

Three setup steps and needed to configure the DagBook/DagBoard for a DBK53/54.

1. If not using auxiliary power, place the JP1 JP1 JP3 JP4
jumper in the expanded analog mode. Note: =1 |-15v [
this default position is necessary to power the UNI- E E SE
: P : O O |-ocTout L]
interface circuitry of the DBK54 viathe I{I BI- DIFF
internal £15 VDC power supply. If using 0 00 |-oCLKIN O O
auxiliary power (DBK32A/33), you must [ [+15v Bipolar Single-Ended
remove both JP1 jumpers (refer to Power Analog Option Mode Mode
Management at the beginning of this chapter Card Use _ ,
and the DBK 32A/33 sections). Configuration Jumper Settings

2. *Place the JP3 jumper in bipolar mode.

3. *Place the JP4 jumper in single-ended mode. Note: the 200-series DagBooks and DagBoards do not
have a JP4; the single-ended or differential choice is made via software configuration commands.

* Applies to DagBook/100, /112, and /120.

Software Setup in DaqView

To use the DBK53/54 within DagView, you must configure several DagView parameters.

1. Fromthe DagView main window, select the Device pull-down menu and then Configure Hardware
Settings. The Configure System Hardware parameters help interpret the incoming data and provide
the controls to access the hardware. As expansion cards are added, make sure Hardware Setup
reflects the present configuration. On the left side of this window, the Analog Input Option Cards
selection allows the user to assign DBK s to the 16 analog inputs of the base unit. Selecting a DBK
will add channels in the main window’ s analog input spreadsheet.

2. Select the DBK53 or DBK54 Multiplexer Card option. The main window now has 16 channels for
this one board.

3. Set the parameters for each channel. Y ou can define the channel gains by using the “ Type” column
of the analog input spreadsheet. Each channel can be configured for unipolar or bipolar mode using
the “Pole” column.
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Programming a DBK53/54

Note: Users of DagView or other turnkey packages can skip this section.

The following program segment shows how to get a sample from the DBK53/54. An easy way to determine
which software channel number corresponds with a physical channel is to use the dagAdcExpToChan
command. This command will use the expansion module # and channel to calculate the channel # used by

the dagAdcRd command.
expmodule = 2;
exChan = 15;

/* DBK54 JP1 position * /
/ * DBK54 screw terminal connection * /

dagAdcExpToChan (expmodule, expChan, & softChan);
dagAdcRd (soft Chan, & sample, DBK54x1);

For more information on specific software commands, refer to the separate Programmer s Manual.

DBK53/54 - Specifications

Name/Function:
DBK53 16-Channel Low-Gain Analog Multiplexing
Module
DBK54 16-Channel High-Gain Analog Multiplexing
Module
Output Connector: DB37 male, mates with P1
Input Connector: BNC - DIFF. Inputs; Pin Jack - Analog Common
Gain Ranges:
DBKS53: x1, x2, x4, x8
DBK54: x1, x10, x100, x1000
Inputs: 16 differential or single-ended jumper selectable as a
group)
Voltage Range:
DagBook/DaqgBoard: 0 to +5 VDC bipolar; 0 to 10 V unipolar
DagPC-Card: 0 to +10 VDC bipolar

Input Impedance: 100 Mw (in parallel with switched 150 pF)
Gain Accuracy: 0.05% typ, 0.25% max
Maximum Input Voltage: 35 VDC
Slew Rate: 20 V/s typ, 10 V/s min
Settling Time: 2 s to 0.01%
CMRR: 80 dB min
Non-Linearity: 0.002% typ, 0.015% max
Bias Current: 150 pA, 0.2 A max
Offset Voltage:

+(0.5 + 5/G) V/I°C typ

+(2.0 + 24/G) mV max
Offset Drift:

+(3 + 50/G) VI°C typ

+(2.0 + 24/G) V/°C max
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DaqView, PostView, DaqViewXL

Overview

DagView is aWindows-based data acquisition program for operating the DagBook, DagBoard, or Daq
PC-Card with DBK option cards and modules. DagView was designed for ease-of-use; programming
expertlse isnot required. DagView alows you to:

Set up system parameters (selecting channels, gains, transducer types, etc) to acquire data.

Save datato disk and to transmit data to spreadsheets and databases.

Automatically re-arm the trigger function and save datain new files as needed.

Configure and operate the DBK option modules.

Configure the counter/timer into one of three modes for measuring frequency, totaling, or

generating pulse trains.

Use the 2 analog outputs, including waveform generation for DagBoards.

Usedigital 1/O (for Dag* s with digital 1/0).

PostView can be launched from DagView to view waveforms for up to 16 data channels.

DagViewXL isan “add-in" for Microsoft Excel and is discussed at the end of this chapter.

DaqView s Main Window

The figure shows DagView’s main window and basic components.

Analog Start All PostView Digital Arbitrary ~ Enable
Charts Meters __ Indicators 10 (P2) Waveform Input
Make all Bar Graph Digital Stop Al Counter/ Reading
channels Meters Meters Indicators Timer (P3) Column®
Inactive o]
5% DagView
Make all File Windowh, Dewice & <+ Pull-down
gh'.;\_nnels e B T, c = Menu
clive | F i |
1 ot o] ) ) (o] B |54 B (b « | oo
Analog ~Analog lnput “Trigger
Input Channel Or Event: IKE_I,I Hit 'i < —— Trigger
Spread- . . Setup
sheet e CH § Onl Tupe |F'0Ie| Label | L|n|t$| Reading .;.I Ehormer ICHi'.'fJ Tl
0 Pres|-1 Bi  CHOO W
1 |ves «1 Bi | [CHO1 W Walue I L0000 |
2 ez« Bi CHOZ W S :
3 [ves #l Bi | CHO3 Y LA ? H'f'_rfg
4 |ves 1 Bi CHO4 W _i Falling
5 |Yes «l Bi  CHOS W )
B [ves x1 Bi | CHOG Y =can Count
7 |ves Bi CHO? Y Petiggsr [ 1
2 |ves 1 Bi  CHOZ W ; .
9 |ves o Bi CHIB W Posttrigger. | 0
10 [ves «1 E? CH10 W [ Averaging: I_1 i
11 [ves =1 B! CH11 W AN Sampling
12 Ives «1 Bi | CH12 W
_ 4 |Setup
13 ['res «1 Bi CHI3 W Sequence Rep Rate
High- 14 |ves «1 Bi [CH14 ¥
Speed 15 [ves «1 B CHIE W J || 100 fperSecond
Digital
(S;';l)jp A" High Speed Digital Input ] m 1K
[ Channel On [Hex]

DagView s Main Window
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DaqView, PostView, DagViewXL Chapter 6

Starting DaqView

Before running DagView, the program and related libraries must be properly installed—if necessary,
refer to the installation chapter. Computer requirements include:

386 PC/AT or higher

8 Mbytes of RAM

Windows 3.x or Windows 95

| Otech data acquisition hardware

(for DagViewXL) Excel 5.0 or higher

To run DagView, (double) click the DagView icon. Depending on existing files, DagView StartUp
will begm in 1 of 3ways:

Auto-Device Select with Full Setup. DagView looks for a special auto-start file named
dagview.dagq in the startup directory. If found, DagView loads this setup with the specified
device and configuration. This setup file (if it exists) was created during a previous session.
Auto-Device Select with Default Setup. If the auto-start file is not found, DagView will try to
use settings from the program configuration file (dagview.ini) in the Windows directory. The
default setup (equivalent to the “file, New” menu item) uses DagBook as the device on parallel
port 1 (LPT1).
Manual Device Select with Default Setup. If DagView cannot connect to a device viaa setup
file or defaults, it prompts you with a series of dialog boxes:
Thefirst dialog box allows you to retry a connection, select adevice, or load a setup file.
The Select Device button opens a device interface box; you can choose the hardware
installed or asimulated instrument. If you select a Dag, another dialog box will ask for
device parameters (printer port, interrupt level, and port protocol for the DagBook; base
address and interrupt level for the DagBoard and Dag PC-Card). Note: If the hardwareis
not available or you just want to explore the software, select Simulated Instrument,; the
main window will open.
The Load File button alows you to find and open an existing setup file.

If the hardware isfound, the DagView’'s main window will open. If no hardware isfound, the system
alerts you and gives you another chance to select the working parameters. (For a DagBook
communication problem, exit DagView and run the DagTest utility program.)

Beginner s Tour of DaqView

A quick tour of DagView will show you some of its basic features that are explained later. Proceed as
follows:

1

Open DagView as described above. If your Dag or DBK signal conditioning units are not
connected, select Simulated Instrument as your device.

Select the next to last tool in the toolbar menu, Enable Input Reading Column.
If in the Simulated Instrument mode, the Reading column of the Analog Input
Spreadsheet will display simulated data. Selecting the Enable Input Reading Column
button again will freeze the Reading column’s display.
If working hardware is connected, the readings will quantify actual signals.

From the toolbar, select Bar Graph Meters, Analog Meters, or Digital meters and then the
triangular Start Indicator on the new window’ stoolbar. Incoming datawill be displayed in your
chosen format. The last item in the meter window’ s toolbar allows you set the number of channels
to be displayed.

From the DagView main window toolbar, select Charts (third item from left), and the DagView
Channel Display window will appear. If inactive, you must first enable the desired channel in the
pull-down box to the right of the chart. Y ou can start or stop the data display with the Start or Stop
Indicators buttons. After stopping the indicators, you can reset the number of channelsto be
displayed.

As an introduction to system configuration, select Device from the pull-down menu and then
Configure Hardware Settings. The window Configure System Hardware will appear. On the |eft
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side of the window, select any channel’ s pull-down box to reveal the external connection options.
Besides the default, direct signal connection, you can choose among the DBK option cards and
modules. Theright side of the screen sets up digital connectionsif your Dag* is so equipped.

Analog Input Spreadsheet

The analog input spreadsheet (left half of main window) displays the analog input channels and allows
you to configure them. Each row shows a single channel and its configuration. The number of rows
may vary, but each row has seven columns. Some columns allow blocks of cells to be altered at the
same time (clicking a column header can select the entire column). Other columns allow only asingle
cell to change. The table summarizes the function of each row.

Analog Input Spreadsheet Parameters on DaqView s Main Window

Column

Use and Description

CH

The channel number (cannot be changed from this window). This number includes the main channel
number and the expansion board number and channel (if used). Expansion channels are
configured using the Hardware Configuration window described later in this chapter.

On

This column allows you to select whether data will be collected from that channel. When a cell or
block of cells in this column is selected, a selection box will appear that allows “Yes” to enable or
“No” to disable the channel. Double-clicking a cell in this column will toggle the channel status.
The Edit menu allows you to Make All Channels Active or Make All Channels Inactive.

Type

This column allows you to set the gain or input type for each channel. The gains and types will vary
among the option cards. A block of cells in this column can be selected for multiple channels with
the same type of option card. Double-clicking a cell will select the next available gain or type.

Pole

This column shows the channel polarity (unipolar or bipolar) for each channel. The polarity can be
programmed here on a per channel basis when using a DagBook/200, /216 and any DagBoard or
a DBK15 Universal Current/Voltage expansion card. When using any other Dag*s, this column is
set in the Hardware Setup window. For selected cells that can be changed, a selection box will
display “Uni” or “Bi”. Double-clicking in a cell will toggle the polarity. If the hardware cannot
program the polarity, no selection box will be displayed.

Label

This column contains a descriptive name for the input channel. The default label is the channel
number, but it can be changed to any 8 characters. This label is used when selecting a channel in
the analog trigger and chart selection lists.

Units

This column allows you to change the engineering units of each channel and apply a linear equation
to the Daq data. When a cell or block of cells in this column is selected, the analog input box
displays entry options in a pull-down box. Selecting “mx+b” allows you to define m and b and the
engineering units label. The engineering units will then be displayed in the “Units” column and the
“mx+b” equation will be applied to the reading from the Daq before the reading is displayed or
written to disk. The X in this equation is the voltage read back from the Daqg (or degrees Celsius
for a DBK14). For example, if a Daq channel is configured as bipolar and unity (x1) gain, the
default voltage would be +5 V. This corresponds to an m of 1, a b of 0, and a unit of V. V can be
changed to millivolts by setting m to 1000 and units to mV. The Units column can also be used to
perform a software calibration of the Daq. This is done by reading known inputs at two different
points of the input voltage range (usually at O and full-scale) and solving the equation y = mx + b.
The full-scale voltage, which changes according to the gain of the channel, is 5 V/gain for bipolar
channels and 10 V/gain for unipolar channels.

Reading

This column displays the Dag*'s analog input readings. This column cannot be altered by the user
and is enabled by selecting Enable Input Reading Column under the Acquisition menu or by
selecting “Start/Stop All Indicators” under the window menu. This column will update the readings
as fast as the computer will allow. The spreadsheet cannot be altered while the input reading
column is enabled.

Note: In addition to the analog inputs, there is a 16-bit digital input channel accessible on the DagBook’s P3
connector. This high speed digital input, which is read at the same rate as any analog input, can be enabled or
disabled by clicking in the checkbox below the analog input spreadsheet.
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Acquisition Configuration

Next to the analog input spreadsheet on the right side of the main window is the acquisition
configuration section. The 3 main parts of this section include setup parameters for the trigger, the
scan, and sampling. These settings will be used when an acquisition to disk is started by selecting “Go”
(last item in the toolbar). When the trigger is satisfied, the scans are collected at the selected scan
frequency and stored to disk in the designated file. Note: the high-speed digital input channel is on the
lower |eft of the screen and can be used with Dag* s that support it.

Acquisition Configuration Options in DagView s Main Window

Parameter

Options, Use, or Description

Trigger Event

Selects the source of the trigger. The 4 possible trigger sources are:

Immediately arms and executes the trigger immediately

Key Hit arms the acquisition and waits for the user to hit a key

External TTL waits for a falling or rising edge on pin 25 of connector P1

Channel Value monitors level on selected channel; executes trigger when parameter is
satisfied

Trigger Slope

Specifies whether the trigger responds to a rising or falling slope on the external TTL.

Analog Trigger
Level Setup

Sets the trigger based on a specified signal value on a particular channel.

Sequence Rep
Rate

The scan frequency can be set in units of seconds, milliseconds, minutes, or hours via a pull-
down box. Moving the slide switch or typing directly into the numeric field changes the rate.
The maximum scan frequency is dependent on the number of channels that are enabled and
whether or not averaging is enabled. Enabling more channels or averaging will lower the
maximum scan frequency.

Scan Count

The number of scans can range from 1 to 10,000,000. A scan includes all of the channels that
are marked as “On” in the analog input configuration spreadsheet. The Pre-trigger scans is
the number of the scans to acquire before the executing the trigger event (available for
Channel Value trigger only). Note: If Pre-trigger scans are greater than 0, Pre-trigger and
Post-trigger samples cannot exceed 32508. If Pre-trigger scans equals 0, Post-trigger scans
cannot exceed 10,000,000.

Averaging

The checkbox allows averaging of the analog input data to be enabled or disabled. Averaging
can be used to increase the effective accuracy of a noisy signal. Averaging will increase the
actual scan frequency and number of scans, but the perceived scan frequency and number of
scans (which is set by DagView) does not change.

Note: Once the acquisition starts, these parameters cannot be altered.

Pull-Down Menu Items

Some (but not al) items in the pull-down menu can also be enabled from the toolbar. Their description
in the toolbar section is more detailed than presented in this section.

File
File Menu Items and Descriptions
New Set all parameters to their startup, default setting.
Open Set all parameters as directed by a specified setup file.
Save Save the existing configuration for later recall (overwrites the existing version).
Save As Saves the existing configuration for later recall; asks whether to overwrite the
original version or save under a new filename.
Convert Binary to ASCII Convert a previously acquired binary file to an ASCII file that can be read by
spreadsheets or other analysis programs.
Convert Binary to PostView [ Convert a previously acquired binary file to a binary file that can be read by
Binary PostView.
Exit Leave the DaqView program.
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Edit

Acquire

Window

Edit Menu Items and Descriptions

Make All
Channels
Inactive

This command places a “No” in the On field of all channels. To scan only a
few channels, it may be easier to make all channels inactive, then turn on
the desired channels.

Make All
Channels Active

This command places a “Yes” in the On field of all of the channels.

Go To Channel
F7

This command pops up a dialog box which requires a channel number. For
hardware configurations with hundreds of channels, this is a quick way to
get around.

Fill Down
F8

For multiple cells selected within a column, this command copies the value in
the top cell to all the cells below.

Acquire Menu Items and Descriptions

Go

This command arms the hardware for an acquisition to disk. When the trigger is
satisfied, the acquisition begins. All of the interactive 1/0 controls are disabled
while the system is armed. No acquisition parameters can be altered at this
time.

Enable Input
Reading
Column

This command reads the analog inputs and puts the numeric values in the
spreadsheet in the “Reading” column. If the Reading column is already
enabled, this command disables it.

Data File Setup

This section determines the filename and type of file(s) that exist after an
acquisition. A filename can be typed in directly, or the Browse Files button
can be pressed to open a file selection dialog box (the selected file will be
placed directly into the filename field). During an acquisition, a raw binary file
is created and updated as data is read. After acquisition, an ASCII text file
and PostView binary file can be created if their checkboxes are enabled. Both
of these files can be read by the PostView. If the raw binary checkbox is not
enabled, the raw binary file will be deleted after creating the PostView or
ASCII file. The Multiple Destination (Auto Re-Arm) box directs DaqView to
create successive files for long data runs as needed. The “Validate File
Overwrite” checkbox (if checked) will require confirmation for overwriting
existing binary, ASCII, or 10 files.

Window Menu Items and Descriptions

Charts

Displays the charts window.

Bar Graph Meters

Displays incoming data on a bar graph.

Analog Meters

Displays incoming data on an analog dial.

Digital Meters

Displays incoming data numerically.

Start All Indicators

Starts displaying data in the Reading column and any open Chart or
meters window.

Stop All Indicators

Stops displaying data in the Reading column and any open Chart or
meters window.

PostView Launches an instance of the PostView application.
Analog Output Displays the analog output window.

Digital I/O Displays the digital I/O window.

Counter/Timer Displays the counter/timer window.

Arbitrary Waveform Displays the arbitrary waveform window.

DagBook/DagBoard/Daq PC-Card User's Manual
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Device

Device Menu Items and Descriptions

Select
DaqgBook Brings up a dialog box to enter the printer port (LPT1 to LPT4), the interrupt level (3

to 7), and the port protocol (8-bit standard, 4-bit standard and several EPP

options). Note: for Fast EPP and SMC666 port protocols, interrupt levels include

3-7, 10, 11, 12, 14, 15.

DagBoard Brings up a dialog box to enter a base address (0330 default) and interrupt level

(10, 11, 12, 14, 15).

Daq PC-Card Brings up a dialog box to enter a base address (0330 default) and interrupt level (5,
6,7, 10,11, 12, 14, 15).

Note: DaqView attempts to open a new session and communicate with the
selected device. If the hardware is found, the main window is opened. If no
hardware is found, the user is alerted to reconfigure and try again. If the
hardware still is not found, exit DaqView and try the DagTest program.

Simulated Device | Opens a DaqView session but does not attempt to communicate with hardware.

Instead, the application simulates the interaction between software and

hardware. If DaqView is attached to real hardware, this command will close that

session.

Configure Opens the hardware configuration window which allows the user to tell the software
Hardware how the hardware is set up. Setup sections include: Analog Input Option Cards
Settings (DBKs), Digital Option Cards, Input Polarity, A/D Signal Reference, and D/A

External Reference.

The Configure System Hardware Window

Select Device in the pull-down menu
and then Configure System
Hardware tO wt up the SOftware for [Analog Input Option Cards ™| [ Dugital Option Cards™ |
your hardware. DagView needsthis B Cancel |
information to interpret the data and
provide controlsto access the
hardware.

The Analog Input Option Cards
section allows the user to assign
DBK expansion cardsto the 16
analog input channels. If no
expansion cards are added, leave the
default value (Direct Signa
Connection) on al 16 channels. As
expansion cards are added, this
window must be updated.

ASD Input Palariby
’V ® Eipolar C Unipolar ‘

A/D Signal Reference
€ Single-ended O Differential ‘

" D/ External Reference

Selecting a DBK expansion board

will add channelsin the main Configure System Hardware Window
window’ s analog input spreadsheet. Channels associated with DBK expansion boards will also have
more gains or modes to choose from in the analog input spreadsheet. If needed, a dialog box will
appear and allow you to set sub-channel addresses or other parameters.

If using the DagBook/100, DagBook/112 orDagBook/120, set the radio buttons for Single-Ended or
Differential and Bipolar or Unipolar to match the settings of the corresponding hardware jumpers (the
default hardware settings are Single-Ended and Bipolar). When Differential is selected, only 8 analog
inputs are available. When analog expansion boards are connected, set the Daq for Single-Ended.

If using the DagBook/100, DagBook/200, DagBoard/100A or DagBoard/200A, the Digital Option card
section allows you to configure the digital 1/0 hardware. If no DBK20 digital expansion boards are
connected, three 8-bit 1/0 ports are accessible from the main window. Six additional 8-bit ports are
made available in the main window for each DBK20 added. Make sure this window is kept updated for
the actual hardware used.
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Help
The Help menu provides access to the on-line Help file. About DagView gives you the current software
version number.

Toolbar Items

Each item in the toolbar hasits own icon and is also accessible from the pull-down menu. Placing the
cursor on the icon and clicking the mouse button enables the tool or opens the corresponding window.

Make All Channels Active (or Inactive)

Thefirst 2 toolbar buttons can turn all the channels ON or OFF at asingle stroke. Thisfeatureis
convenient during setup and troubleshooting or if only 1 or 2 channels must be set differently from the
rest. Both these commands are a so available from the Edit pull-down menu.

Charts

The third toolbar item displays _
real-time datain a strip-chart ¥ Dag¥iew Channel Display
format for several channelsonthe | Lontrol Speed Dptions
DagView Channel Display pec--YY [P = .
window. Charts are enabled by ] % =4
selecting the triangular “Play” ; [cHoo
button on the top left (see figure).
Before “playing”, at least one o
chart must be assigned to an

active channel through the drop- - ot e et et et

down list on the right side of the CHot =]
chart. For the selected channel, Vol
you can change the minimum and o
maximum values as needed. This
command can also be enabled 5 TR G e

from the Window pull-down s cHoz =]
menu. Walts

Dataisread and displayed in the
charts, meters, and Readings P I
column as fast as the computer
will allow. When an acquisition cHos o]
to disk has begun using the Go

command, the charts, meters, and
the Reading column take a lower
priority, updating only when there
istimein the acquisition-to—disk ft Wl @ Exploring - ... I % Corel F'HEIT...l @ Dagfiew | ﬁ Dagvfiew Ck
task. Thus, the data seen in the DagView Display Charts

charts may not be the same as on the disk. Asthe scan rateisincreased, the acquisition-to-disk task
will take up more processor time and the charts will be unable to keep up.

@l on

wn| dn

by~ A it

-3
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Bar Graph Meters

Selecting the Bar Graph Meter icon brings
up the Bar Graph window to display
severa channelsin bar graph format. To
activate the display, select the Start button
on the |eft side of the toolbar (or Start All
Indicatorsin the pull-down menu or in the
toolbar). You can vary the number of
channels displayed by selecting the input
box at the end of the toolbar. The Grid
tool (next to last item on toolbar) is used
to arrange the display for convenient
reading. The pushpin icon in the center of
the toolbar locks this window on top of
other windows until you unlock it by
selecting the pushpin again.

Analog Meters

Selecting the Analog Meter icon brings up
the Analog Meters window to display
several channelsin adial/gage format. To
activate the display, select the Start button
on the left side of the toolbar (or Start All
Indicatorsin the pull-down menu or in the
toolbar). You can vary the number of
channels displayed by selecting the input
box at the end of the toolbar. The Grid tool
(next to last item on toolbar) is used to
arrange the display for convenient reading.
The pushpin icon in the center of the toolbar
locks this window on top of other windows
until you unlock it by selecting the pushpin
again.

Digital Meters

Selecting the Digital Metersicon brings up
the Digital Meters window to display
several channelsin numeric format. To
activate the display, select the Start button
on the left side of the toolbar (or Start All
Indicatorsin the pull-down menu or in the
toolbar). You can vary the number of
channels displayed by selecting the input
box at the end of the toolbar. The Grid tool
(next to last item on toolbar) is used to
arrange the display for convenient reading.
The pushpin icon in the center of the toolbar
locks this window on top of other windows
until you unlock it by selecting the pushpin
again.

Eﬁﬂaq\ﬁew Bar Graph Meters =] 3
Contral  Yiew
—
SHIFIRE = e
f.000 5.000 5.000 5.000
2.500 2.500 2.500 2.500
0.000 0.000 0.000 0.000
-2.500 -2.800 -2.500 -2.500
-5.000 5000 -5.000 -B.000
#1:CHOO #2:.CHOA #3:CHO2 #4:.CHOZ
L W W W
Bar Graph Window

gﬁ D ag¥iew Analog Meters

Control  Miew

T =0
SHIEIRNE] = 2
0.000 0.000
2500 avles, 2500 2500 welee,  2E0D
X > X >
5.000_~ mm g L 5000 || G000 T \. 5000
0.000 0.000
2800 aelee, 2500 2800 welee,  2E0D
:\I. _1{ ;\I. .l/:
5000 < - L 6000 || 5000 % \. > 5000
Analog Meters Window
E Dag¥iew Digital Meters =] 3

LContral  Yigw

Ll =

S| m[7 ]

_4- 969 #1Z%H|:|D

_2 - 330 #51%HD4

_4. 1 67 #21%HD1

_1 . 486 #EZ%HDE

_3- ?33 #SZ%HDE

_.1 - 064 #?Z%HDE

22713

Digital Me

ters Window
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Properties of Meter Windows m DagView Analog M) Dag¥iew Analog Meters Properties x| |:

The meter windows simulate the Conirol View Chanrel  Scale | Limits | Misc. | #3
look of 3 popular meter types: the B E
. —

bar graph, the analog dial, and the '
digital readout. Within each o000 High:
meter type, you can adjust their 2500 u L. ., 2500 Low:
display propertiesto fit your oo l .
needs. Whilein the meter —— = Format: 0,000 4p
window, place the cursor in the 0000
display area and click the right 2500 weles,  2sm
mouse button; then select - “ 06 | Concel | &

. ! . . P = Apply Mare >
Properties. A Properties window -5.000_~ R | | |

T

will appear and allow you to:
- Channels - select anew channel for display
Scale - set the high and low points and the format (number of decimal places)
Limits - set the high and low points and whether to display these limits
Misc - set option to show the Trend Indicator and/or the Peak Hold Indicators.

Start (or Stop) All Indicators

These buttons use the same icons as many CD players (right-pointing triangle for start; square for stop).
To change some parameters, you may have to stop the data display. The Start and Stop All Indicator
buttons affect several windows if open, including: Reading column, Charts, Bar Graph Meters, Analog
Meters, and Digital Meters. Note: You can start or stop any of these active windows separately using
their own Start, Stop (or Pause) buttons.

Analog Output Window

The anclog output window provides

interactive access to the two analog

outputs on the DagBook/DagBoard. Seeted] |
When set to the default internal
reference, these outputs can be set CH Type | Label [ Units | Output | Executs [ =]
from0to+5VDC. An externa DACDO | Int Reference CH_DACD W 0.0a0 Evecute | —
reference can be connected rangi ng DALY | Int Reference CH_DACT W 0.000 Execute
from _10 to +10 V aI IOW| ng unlpolar 0-0-0 | +5v Elutput CHOO-0-0 W -B.0000 Ewecute
outout from 0 to the inverse of the 0-01 | +5% Output  CHOO-D-T -5.0000 Execute
P! 0-0-2 | 5% Output  CHOO:D-2 -5.0000 Enecite

applied reference voltage. 003 |45 Output | CHOGO3 Y 50000 | Ewecuts
The Output VOItage can be Changed 1-0-0 | Current CHO1-0-0 e 4.000 Execute
by movi ng the slide control or 1-0-1 | Current CHOT-0-1 me, 4.000 Execute

y i ) . 1-0-2 | Current CHO1-0-2 md, 4.000 Ewecute
placing the cursor in the numeric 08 Current CHOIOZ  md 4000 Fuscute | -
field and entering avalid voltage
value. Selecting the Execute button o,

=" ‘Analog D Wind
sends the voltage values to the falog Bulpul Wincow =1
" Analog Output
outputs. Execute |
'DAC Channel0- [[DACChannell |

Two versions of thiswindow exist.
If aDBK2 or DBK5 are active in the :@m :m
Analog Input Spreadsheet, the oy 5V

window will accommodate vol t@e € Int Reference —1/| € Int Reference
and current output in addition to the (ERETC e
DAC reference. Note: This window
is not available when the arbitrary Analog Output Window (with and without DBK2 & DBKY)
waveform window is visible.
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Digital I/O Window
For DagBook/100, DagBook/200, DagBoard/100A and DagBoard/200A Only

Thedigital 1/0 window is displayed .
when digital 1/0 button onthe main  [EefbliSIERVTTED =10l x|

window is selected. Thiswindow [P Digtal /)

provides interactive control of al

configured digital 1/0 ports (as o 1'“'""‘3 out Pml"z'""[? out Pml";‘"[? ouput
configured in the Hardware Setup =

Window). The base unit has three 8- 202D 2229920
bit ports that can be configured as (E8]

either inputs or outputs. Up to
twenty 8-bit ports can be accessed Digital I/O Window

when expansion boards are added. When the Execute button is pressed, all ports configured as outputs
will be updated and all input ports will be read.

Counter/Timer Window

(For DagBook/100, DagBook/200, e =0l1x]
DaqgBoard/100A or DagBoard/200A oumer T imer Execute |
Only) Totalize
The counter/timer yvindow is displayed D D D T
when the counter/timer (thered C/T Reset | Resst | Reset |
button) is selected from the toolbar.
Selecting the Execute button begins the :
selected function. When the modeiis W =1 1]
selected via the drop-down list, the SodnterfTimer
controls change accordingly (seefigure). Pulse Train Generator
Three C/T modes are available:
Totals - counts signals from the (NN Y RN BN
related pin on P3. Each channel Lo o ol so 50
has its own Reset button. :
Pulsetrain generation - frequency =" 'Counter/Timer Window 0] x|

and the high (+5 VDC) percentage ([ Counter/Timer Execute |

of acycle can be set for 5 channels. Frequency Measurement
Freguency measurement - 2 ranges
are available. s

Hz
As used by Dag\View, the 9513 chip for

CIT functions has all 5 channels assigned
to 1 of 3 modes. Note: full function 3 Modes of the Counter/Timer

(using separate channels and modes) of the 9513 is possible via API programming (refer to the daqCtr*
commands in the Programmer s Manual).
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Arbitrary Waveform Window

Analog
Output

Unl I ke the DanOOk.’ the Da:]Board haS a % DagBoard Waveform Analog Dutput
waveform mode for itstwo analog output  Fric et Stat wareiom
channels. DagView alows either or both

‘wiaveform Counts

DagBoard DACs to be configured in e o
in?gractive mode or waveforr?ﬂ mode. Chane o0 Tsame (o] Ghemel o |:Di
_ Pairt Count: [20se LA R
With a Danoard, both theAnalog ek Sauiee Im Channel 1:  Masimum Counts 12035
Ouat]balzgd angelthGArbitrary Waveform are Sample Upclte Rt [500 [0z o | Mirirurn Counts 17
en . Selecting Analog Output will oot armiame
pop-up the standard anal og output
window for both DagBoard and 0
DagBook (see previous section).
. . . CHO
Selecting Arbitrary Waveform will pop- Cla]
up the arbitrary waveform window for
one or both analog outputs. 0
0 Samples 2048

Note: This window is not available
when the analog output window is

visible. Channel 1 Same as Channel 0

In the Waveform box, you can select a
standard function generator waveform
(sine, square, triangle, sawtooth) or a
freehand drawing. In Freehand, move the Arbitrary Waveform Window
mouse to the waveform window and draw a waveform using the left mouse button.

In the Channel Selection box, you can designate the channel for the waveform output. The DagBoard
contains a waveform buffer with 4096 locations. If the two DACs are programmed to generate two
different waveforms, the buffer is split into two 2048-location buffers.

The Point Count field holds the number of points desired for the waveform. Using only one DAC (or
both DA Cs outputting the same waveform), a maximum of 4096 points are available. If two DACs are
outputting different waveforms, a maximum of 2048 points are available for each.

The Frequency Setup section sets up the waveform’s play rate. Two clock sources are available:
D/A pacer with arate set in the Sample Update Rate field. When using the D/A pacer, the
Sample Update Rate field controls the speed at which the DAC is updated.

A/D pacer, the clock used by the analog input section of the DagBoard. Using the A/D pacer
clock synchronizes the update of the DAC output with the anal og input data collection.

The following example uses the A/D pacer clock as the update source. The DAC waveformislinearly
ascending voltage starting at count 1 and increasing by 1 count on every update. The analog input
frequency is set to 1 kHz.

10 S
Anaes g ——— ——— ty
CHO CH1CH CHO CH1CH CHO CH1 CH
L L J,
1ms ! 1ms |
01 - |
=4 : X
1 ! !
— 1 1
s 1 |
5 ! :
4 7 1 !
3 1 3|
2T 2] I
0 ! : ty

Synchronization of D/A and A/D
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The following example shows a DAC waveform with the clock source set to D/A pacer and the Sample
Update Rate field set to 5 kHz.

10T

o 1

|_

zZz 1

>

2 +

05 4

4 —
Analog g_
Output 1

0 ————

0 200ms 400 600 800 1000 1200 1400 1600 1800 2000
[—

200ms
Update Rate

DAC Waveform

The Waveform Attributes section contains fields for setting the max and min for the Y-axis. The
DagBoard’s DACs are 12-bit devices, providing 4096 discrete voltage outputs. If the default, internal
voltage reference is applied, the count of 4096 represents 5V and O represents 0 V. The following
equation shows the relationship between counts and volts:

Vout = Count * (Vref / 4096)

Under the File menu item, Load and Save Waveform commands Sample Waveform File Formats
allow you to save the displayed waveform(s) to disk in an ASCI| 1-channel: 2-channel:
format. The files created are compatible with spreadsheets and 2043<CR> | 2432<TAB>293<CR>

word processors, allowing you to numerically inspect and/or alter 1019<CR> | 394<TAB>345<CR>

the saved waveforms. The Load Waveform command reads any S00<CR> | 2934<TAB>3456<CR>

: : e 923<CR> | 743<TAB>875 <CR>
ASCI! file of numbers up to the number of points specifiedinthe  |—go == example,

. . th d col fter the TAB
Under the Edit menu, Copy and Paste use the system clipboard to isiﬁjﬁﬁ; 2(.30 umn (after the TAB)

post and receive waveform data. The data formats are identical to
the Save and Load operations. Copy and Paste are recommended for use with spreadsheets to
numerically inspect and/or modify waveforms.

To start the waveforms playing on the DACs, click the Start Waveform! item in the menu bar.

Note: When the analog input section is set for analog input triggering, DAC1 is used internally to
supply the desired threshold voltage. Inthiscase, DACL is not available for waveform output.

Enable Input Reading Column

Go

The next to last toolbar item enables/disables the Reading column of the Analog Input Spreadsheet to
provide a numeric view of incoming data. This function toggles on and off when the button is
repeatedly selected. Some windows require the Reading column to be disabled while changing
channels or other parameters. This command is also available from the Acquire pull-down menu.

The Go selection, the last icon on the toolbar, activates an acquisition of datato file. The Event option
under the Trigger Setup portion of the Main window determines when the Go processisinitiated. The
Event selections are detailed in the Acquisition Configuration section of this chapter. After Gois
selected, the process is automatic beginning with the DagView Armed screen. This screen posts the
Trigger Armed time aswell asthe Trigger Event information. The Go process makes use of the Data
File Setup parameters to format data collection.
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PostView

Once the Trigger Event occurs, the DagView Triggered screen appears. This screen allows you to
witness the data sampling parameters you set in the Main window prior to initiating the Go process as
well as the progress of the data acquisition.

If file conversion is selected, the Go process is concluded by converting the generated .BIN file from
binary to ASCII data. Theresulting file is saved under a user-specified directory and file name or as a
default under the DagView subdirectory as DAQV.TXT. This.TXT fileisavailable for data
processing or analysis by various software packages such as DagViewXL.

1.5

PostView is an independent program that allows you to view waveforms recorded by DagView,
TempView, and WaveView. Asthedatafileisbeing created, a descriptor file used by PostView is
also created.

G PostView 1.5 -- CATEMPYIEWADATAFILE.IOT M=l E3
File Mumber of Charts Go To  Options  Help
|ﬁ ool bl 1D ﬁﬁH
r~- """ -~ ~"r=-="a3a~" " "r=-""aAa~"~"“"r~-""7T°" """ r.-"T 7T~ " rTTTT T T r- """
2832 , . . . , . X . j \ -
1 1 1 1 1 1 1 1 1 1 1 1 CH1 J
oo __L__Jd___vL a — 1Ll = a50
e Deg
1 1 | 1 1 1 | 1 1 1 | 1 1 ] 5.00 ¢
F==-"AA~-==~r==a=-=-+4 -7 i il s B e S s ol Rl S R
1 1 1 1 1 1 1 1 1 1 1 1 1 1
N i e | S L O [ U U Y U I P
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
25.68 T T . T T T . T T T . T T T
™1 ™ l ™ il ™ T T T T T T T T
27 38
R S N CEE
R N 1 = A a5 4
1 1 1 1 1 1 1 1 1 1 1 1 Degc
R e 500
F==-"A=~=="r==°=-==-R—= i il s B e S s ol Rl S R
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
- Jdo__-L 4 L o o Y I
1 1 1 1 1 1 1 1 1 1 1 1
T T 1 1 1 1 1 1 1 1 1 1 1 1
2532 1 1 | 1 1 1 | 1 1 1 | 1 1 1
5005 | l 14905
] 1loe
I3

The program can be started from a toolbar PostView icon, or from a pull-down menu. PostView can
also be started independent of DagView, TempView, and WaveView. Multiple sessions of PostView
can be invoked concurrently to view several datafiles. To view a data file from within PostView, select
Open under the File menu. When PostView is started from DagView, TempView, or WaveView, it
automatically opens the selected destination file. To view other files, use Open under the File menu for
the applicable program’ s data files. To place channel waveforms into the window, select the number of
charts from 1 to 16 under the Number of Charts menu item. Selecting N number of charts will
automatically place the first N channels in the charts. Use the Channel Select List Box (Upper right
corner of each chart) to view the desired channel. The Channel Select List Boxes contain labels that
were assigned to the recorded channels by DagView, TempView, or WaveView.

The next table explains PostView toolbar items and is followed by a description of PostView Menu
items. Menu and toolbar items are identified by the following figure.

File Mumber of Chartz GoTo  Optionz Help
I=5 o =
EEIEEEEE
Open | Print | Zoom Out >< |Auto— Show |Show

Zoom In <> Scale Grid Markers
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PostView Toolbar Items

Open Accesses the Open Data File window.

Print Sends the PostView chart(s) to an assigned printer.

Zoom Out The Zoom Out button doubles the visible timebase, showing more of the waveform. For example, if 10

(><) seconds of information is visible, clicking the Zoom Out button will show 20 seconds.

Zoom In The Zoom In button halves the visible timebase, showing less of the waveform. For example, if 10

(<>) seconds of information is visible, clicking the Zoom In button will show 5 seconds.

Autoscale Clicking the Auto Scale button adjusts the Y-axis labels so that the visible waveform fills 90% of the
chart’s range.

Y-axis Adjust The Y-axis Adjust fields show the chart’s minimum and maximum for visible charts in the engineering
units shown. Clicking the Auto Scale button automatically adjusts the Y-axis Adjust fields. To adjust
any chart's minimum or maximum, place the cursor in the desired Y-axis Adjust field, and type in a
new value.

Show Grid Places a grid on the chart (s), or removes the grid if already present.

Show Markers

Each chart contains a cross-hair marker that shows the numerical values of time and magnitude at its
present location in the waveform. The Markers start out at the far left of every chart, showing the
time and magnitude of the first visible point.

Left mouse button allows the user to drag the marker of each chart independently.
Right mouse button moves the markers from_all the charts in unison.

The Options menu contains a function which allows you to turn markers on and off. When a check
appears in front of this item, its associated indicator is on or visible. Selecting the menu item toggles
the indicator (and the check mark) on and off.

Trigger Event | The Trigger Event Marker on the time axis shows the location of the trigger point.
Marker

Stop Event The Stop Event Marker on the time axis shows the location of the stop point.
Marker

The Scroll Bar at the bottom of the PostView window (see figure on previous page) allows the waveforms to be scrolled
right or left in two ways:
1.
2.

When clicked on, the small left and right arrow boxes scroll the waveforms approximately 20%.
The plain scroll button shows the relative location of the visible region of the waveforms and can be
dragged along the scroll bar to any location desired.

PostView Menu Items
The following tables pertain to functions allowed by the pull-down menus.

Chapter 6

File
Open Opens a data file created by DagView, TempView, or WaveView. PostView automatically
detects whether the file contains ASCII or binary data.

Print Window Prints the present PostView window.

Exit Exits the File menu.

Number of Charts

1-16 After a data file has been opened, the number of desired charts can be selected. You can also
use this menu selection to change the number of charts displayed.

Go To

Percentage Automatically scrolls to the desired percent of the data file. For example, selecting 50% would

display a waveform segment from the middle of the data file.

Scan Number

Automatically scrolls the waveforms so the desired scan number is in view. This menu
selection invokes a dialog box which displays the number of scans in the file.

Time Automatically scrolls the waveforms so the desired time is in view.

Trigger Point Automatically scrolls the waveforms so the trigger point (t = 0) is in view.

Options

Zoom Out Allows more of a chart(s) to be seen by decreasing the dimensions.

Zoom In Zooms in on a chart(s), providing more detail to a smaller area of the chart(s).

Autoscale Automatically generates a scale, in contrast to manually assigning the scale.

Show Grid Allows grids to be turned off and on for all visible graphs. When a check appears in front of an
(Ctrl+G) item, its indicator is on or visible.

Show Markers | Allows markers to be turned off and on for all visible graphs. When a check appears in front of
(Ctrl+K) an item, its indicator is on or visible.

6-14
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Help

Contents The initial PostView help screen provides an overview and listing of the help file contents. A
single topic can be selected for quick access to help information.

Search Type a word or select one from the Show Topics list for quick access to help information.

Help on Help Provides instructions on how to use a Windows Help system.

About Provides the PostView version number, for example: Version 1.5.

The PostView Timebase
PostView automatically detects the timebase of the data file and shows the time in secondsin the

X-axis labels.
r--Aa-~--r=-"A-~-"~"r-~"A~-"~"~"r-"~-"T-~-"°TI,r T~ I TTT-TIT T T TTCTIT TS
AT.38
I R EE
IR DU E DU [ IR I Y NN SO R RO R, a5 4
Dz O
-5.00 ¢

1522 — :
5003 ~Trigger Paint (1= I Stop Event 1490

] | |F're-Trigger PostTrigger Fost-Stop 2
Timebase Timebaﬁtﬂag Timebase
Note: Post -Stop Timebase

does not apply to
DagView or WaveView.

PostView can create files containing multiple timebases, pre-trigger and post-trigger data for DagView,
TempView and WaveView programs. In addition, with TempView you can create files which include
post-stop data.

The following comments apply to DaqView, TempView and WaveView, except when noted otherwise.
- Notethat the trigger point (t = 0) is not necessarily the first point in the data file.

If pre-trigger scans are available, they will be shown prior to the trigger point and labeled with
negative time numbers.
If adual timebase was used when collecting the data, PostView will show a discontinuity in the
time axis when the timebase changes. When adual timebase is used, the post-trigger scans are
collected at one frequency while the pre-trigger and post-stop scans are collected at another.
Note: DaqView does not support dual timebase.
For TempView, if post-stop datais available (scans collected after the Stop Event), they are
displayed after the Stop Event marker.
Note: This feature does not apply to DaqView and WaveView.

Data File Accessibility

Depending on the source program, file accessibility is asfollows:

- DaqView and WaveView - PostView can access these program files only after the entire
acquisition is compl ete.
TempView - PostView can access the program files at any time, even during the acquisition. If
PostView reaches the end of afile while TempView is still collecting data, PostView will
automatically display the new data as it becomes available.

Note: For the fastest display of waveforms, select binary data storage. This appliesto DagView, TempView
and WaveView.
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DaqViewXL

DagViewXL is a software component add-in that installs into Microsoft Excel and provides complete
setup and data acquisition within Excel under Windows 3.x or Windows 95. Acquired datais
immediately placed in an active spreadsheet, updating cells and graphics. Dataisthen analyzed and
graphically displayed. DagViewXL:

Augments Microsoft’s Excel spreadsheet software with data acquisition capability

Provides strip-chart graphics for real-time data display

Automatically converts data to engineering units

Once DagViewXL isinstalled within Excel, the spreadsheet provides a floating toolbar that contains all
the data acquisition controls. This DagViewXL tool bar (also accessible from Excel’s menu) can
enable al configuration and data acquisition tasks. The features of Excel and DagView are seamlessly
combined to form a powerful data acquisition solution.

DagViewXL performslike DagView despite a dightly different user-interface. To set up your data
acquisition system, you just click on the Configure button in the Excel tool bar. DagViewXL’smain
window appears with all of the controls required to configure data acquisition including setting up input
and output channels on an easy-to-use grid. Each column of the channel-configuration grid
corresponds to specific parametersin the data acquisition system and allows you to set these parameters
on a per-channel basis.

Excel provides aweadlth of functions such as entering and editing data, building formulas to calculate
values, and creating graphics. Excel offers high-powered analysis functions including frequency
domain functions such as fast Fourier transforms (FFTs). The newest version, 5.0, includes additional
features for retrieving and analyzing data. Such features make it easy to set up a spreadsheet for
processing raw data, generating graphs, and printing reports. Excel is aperfect tool for repetitive tests
where consistency isimportant.

Y ou can obtain automated reports by taking advantage of the Software Components concept. For
example, you can embed an Excel spreadsheet object into a Word document. When the spreadsheet
object is activated, it gives you accessto DagViewXL. In this case, the Word document holds all text,
aswell as an embedded Excel spreadsheet object that holds raw and calculated data and graphics.
Double-clicking on the Excel object in Word can access DagViewXL to efficiently prepare a statistical
report. This compound document lets you collect, configure, analyze, graph, and annotate data with a
few clicks of a mouse button.

Program Requirements

DagViewXL requires the following software:
| Otech DagBook/DagBoard Series driver version 4.2 or later. (Installed components must
include the DaqView Windows utility program.)
Microsoft Excel, version 5 or 7
Microsoft Windows Operating System (Windows 3.1x, Windows for Workgroups 3.1x,
Windows 95)

Installation of DaqViewXL Software

While running Windows (3.X, NT, or 95) insert DagViewXL disk1 into the disk drive. From the Run
dialog box initiate the software installation by running the setup.exe file. Follow the on screen
directions (dialog boxes) to finish the software installation.

Note: If you areinstalling anew version of DagViewXL over aprevious version, you should perform
the steps in the section (Removing DagViewXL from Excel) before installing the new version.

Running DaqViewXL for the First Time

DagViewXL isan Excel Add-In that must be loaded into the Excel environment before it can be used.
Perform the following stepsto install DagViewXL:

1. Start Excd (refer to Microsoft documentation as needed).
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2. Select the"Tools' menu and click on "Add-
Ins...". Thiswill open the"Add-Ins' dialog
box, as shown to the right.

3. Click the"Browse" button and locate the file
DAQVIEW.XLA. It should beintheinstall
directory specified in the setup program.
Click OK.

4. DagViewXL should now bein the"Add-Ins
Available" list box. Make surethereisa
check next to it and click OK.

5. Excel loads the add-in which creates a
Toolbar and adds a menu item to the "Tools"
menu. Click onthe"Tools" selection to see
the new DagViewXL menu item.

6. After DagViewXL isloaded in this manner, it

will automatically load whenever you run
Excel. If DagView isnot running at the time
you launch Excel (with DagViewXL
activated), the following dialog box will

Add-Ins

Add-Inz Available:

[ Analysis ToolPak ﬂ
[~ Analysis ToolPak - VBA

[ AutoS ave

[~ Crosstab sheet function

Cancel

Browse...

[" M5 Excel 4.0 Add-in Functions

[/ MS Excel 4.0 Analysis Functions
[ M5 Excel 4.0 Analysis Tools

¥ MS Query Add-In

¥ Report Manager =l

Dag¥iewxL

Make a connection with Dag¥iew and acquire data
directly into your worksheet.

Excel Add-Ins Dialog Box
Brow s | x]
o i

e B
dsqviensis 31 LY

2 [ conent ]

o1 ]

[~ M5 Excel 4.0 Add-in Functions

[/ MS Excel 4.0 Analysis Functions
[ M5 Excel 4.0 Analysis Tools

¥ MS Query Add-In

¥ Report Manager =l

Dag¥iewxL

Make a connection with Dag¥iew and acquire data
directly into your worksheet.

Dhiwss:
o | wain_disk |
List Files of Typo
iz 1 "l [zl
Browse Option Dialog Box
Add-Ins Ed
Add-Inz Available:
[ Analysis ToolPak ﬂ
[ Analysis ToolPak - VBA
[ AutoS ave
[ Crosstab sheet function _
| D agViewXL m

Add-Ins Dialog Box (post addition)

Analog Meters

Configure. . Use D‘ata Destination

| " Charts

DlagiewHL

2 oo o I %IQIJ

Go! Digital Meters
Bar Graph Meters

Use Data Headers

Set Data Destination Cell
DaqViewXL Tool Bar

D acViewil

[ DagView is mot currenthy monning. D yow want
‘\) o start it mow?

DagView Start Up Confirmation
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Removing DaqViewXL from Excel
If you do not want DagViewXL to load each time you run Excel, perform the following steps:

1. Start Microsoft Excel.

2. Selectthe"Tools' menu and click on "Add-Ins...". Thiswill open the"Add-Ins' dialog box.

3. Findthe DagViewXL lineinthe"Add-Ins Available" list box and click onit. This should remove
the checkmark next to the name. Click OK.

DagViewXL will nolonger auto-load with Excel. The next time you want to use DagViewXL repeat
the above steps, this time checking the DagViewXL line instead of unchecking it. DagViewXL will
then load and once again become part of the Excel environment.

Basic Function of DaqViewXL

DagViewXL performs much like the standard DagView. With Excel’s macro capabilities, you can
tailor DagViewXL to meet various requirements. 'Y our knowledge of Excel will help you use al its
tools for better data acquisition and processing. The following sections give you the basics of how
DagViewXL can organize and analyze your data. These basic ideas will give you the ability to explore
all DagViewXL hasto offer. The discussion mirrors previous sections and highlights the differences
between DagViewXL and DagView. The Hints and Tips section gives you tools and suggestions to
improve your productivity with DagViewXL.

Microsoft Excel - Book2
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DaqViewXL Toolbar and Displays
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Configuring an Acquisition

After installing DagViewXL and entering Excel, click the Configure... icon (firstin the DagqViewXL
toolbar) to set up your system. Thislaunches DagViewXL’s main screen (see following figure). This
screen is dightly different from the stand-alone version shown at the beginning of the chapter.
(Specifically, DagViewXL does not have a PostView button—Excel performs those functions better.
Also, the Go button is now the 2nd button on the toolbar window rather than the main screen.) The
earlier discussion of DagView configuration still applies.

File Edit Acquire “indow Device Help
ey | o] ¢ ;
| B v B4R
I Analog Input " Trigger
J Channel Or: Yes - Bl IKE? Hit -I -
i CH Dnl Tupe | F'ole| Label | Llnits | Feading | = Ehermeh ICHDD -I ]
E 0 fvesf=1 Bi |CHOO W —
b Yes ®l Bi |CHM W Walue: | 0.000 & 4
] 2 Ives 1 Bi |CHOZ W . -
O 3 _|ves/w Bi | CHO3 v Slape: (I
J T Jves s Bi CHM v © Faling
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7 [ Hioh Speed Digital Input 1 m 1K
1 [ Channel On Hex) [ T
DagqView Screen Within Excel
Real-Time Charting

DagViewXL provides area-time strip-chart window (same as in DagView) for graphical presentation
of data. You can select up to 16 channels of data assigning a channel to each graph. The strip-chart
representation is continuous while datais being collected at up to 100 kHz. All 16 charts are
synchronized and have an adjustable scrolling speed that can be set independent of the sampling rate.
Selecting the Charts icon in the DagViewXL toolbar will activate the following window. The chart
selection must be made prior to initiating an acquisition (selecting the Go! icon).

icrozoft Excel - Book1
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DaqViewXL Real-Time Charting
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Data Header

DagViewXL's optional data header supplies the global acquisition parameters and the configuration of
each channel and places this information directly in the spreadsheet along with acquired data. This
information includes channel gain or thermocouple type, bipolar/unipolar setting, units, and channel
label. To activate Data Headers select the Use Data Headers icon in the DagViewXL toolbar.

Microsoft Excel - Book1
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DaqViewXL Data Header
Analog Output

DagViewXL provides an analog output window to set the output voltage from the D/A converters. The
window features a dider and atext-entry field for each D/A converter. With DagBoards, you can
manually draw a waveform using your mouse and output that waveform at up to 500 kHz per channel
viathe DagBoard’ stwo 12-bit D/A converters. Once the DagView screen is open, select the Arbitrary
Waveform icon from the DagView toolbar. The DagView options previously discussed still apply.

DagBoard Waveform Analog Output
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DaqViewXL Static Voltages & Arbitrary Waveforms
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Digital /0 and Counter-Timers

DagView' s digital 1/0 and counter-timer windows provide you with full interactive control of the
hardware's on-board digital 1/0 and all digital expansion channels (up to 192). Thiswindow allows
you to configure each port as either an input or output. The Counter/Timer and Digital I/O icons are
also selectable from the DagView toolbar. The counter-timers provide a pul se-train generator, which
allows you to specify the frequency and duty-cycle for digital output; a totalizer function, which counts
pulses; and a frequency measurement function.

¥ Digital 170 Window
1 P2 pigtsl1/0
1 Inpu‘t[? Dutput Input[? Output Input[? Dutput
7 Fart 1 Fart Pat3
1 %9 Counter/Timer Window
1| | 2202020D
b [ (Hex | Counter/ Timer
: Application: IF'uIseTrain Generator j
1 Pulse Train Generator
1 10 _fMa x1 Bi |CH Charhel 1 Channel 2 Channel 3 Channel 4 Chankel 5
B 11 Mo x1 Bi CH| Freq, Hz | 1 | 1 | 1 | 1 | 1
4 12 |No «1 Bi | CH HiDuty. %
1 55 Aho 4 5 IcH iDu. | &0 |50 | 50 |50 J 50
T 14 Mo w1 Bi | CH|
1 15 Mo 1 Bi CH :
3 | High Speed Digial Input 1 m 1® —
b [~ Channel On [Hex) E —,—

DaqViewXL Digital I/O & Counter-Timers

Hardware Support

DagView XL supports all models of the Dag Family including all DBK expansion modules and signal-
conditioning cards. To add DBK optionsto your system, you must select the desired signal
conditioning in the DagViewXL Hardware Configuration window. Once configured, DaqViewXL
automatically provides access to new channels from within Excel. The channel configuration grid
provides a means of configuring each channel.

DagViewXL also provides the engineering unit output required by each DBK option. For example,
datafrom a DBK current card is returned in amps, while data from athermocouple or RTD card is
returned in degrees. When you see the mx+b feature in DagViewXL’ s units column, the collected data
for the associated channel is automatically converted to custom units and then scaled and offset before
appearing in the spreadsheet. The mx+b conversion features is especially handy for transducers such as
strain gages because it converts the return voltage value to units such as pounds or units of pressure.
Depending on DBK used, DagViewXL accommodates special gains and other capabilities.

Hints and Tips for DaqViewXL

Do not run DagView first and then try to use DagViewXL. When DagViewXL runs DagView it putsit
into a special "server" mode which supports transactions with "client" applications such as Excel.
Normally DagView does not run in this mode and cannot support DagViewXL.

When you acquire data into a worksheet, some of the data may be displayed as a string of hash marks
(e.g. ##HHH). Excel will do this whenever the column is not wide enough to display all the digits of a
number. To eliminate the hash marks, just widen the column. An easy way to do thisisto use the
"Format, Column, Auto Fit Selection” menu command. Immediately after an acquisition, all the rows
and columns of data are selected. Click this menu item to automatically fit al the columns to the new
data
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DagViewXL does not have to be used as an Excel Add-In; it can also be loaded like a workbook. To
do so, open DAQVIEW.XLA using the File Open dialog box. The DagViewXL toolbar and menu
itemswill be added to Excel and behave exactly as they would if DagqViewXL had been loaded as an
Add-In. You can also load DagViewXL viathe Icon created by the setup program. When you do it
thisway, Excel does not automatically create a blank workbook for you. After Excel loads with
DagViewXL, access the File, New menu item to create one. When you load DagViewXL like a
workbook, it will not automatically load the next time you run Excel. However, it will appear in the
recently-used list at the bottom of the File menu, making it easy to load the next time you run Excel.

Y ou can start an acquisition from an Excel macro as shown in the following VBA macro code example:

Sub Macrol()
Application.Run Macro:="menuGoDolt"
End Sub

Thisis equivalent to clicking the Go! button on the DagViewXL toolbar. It arms the hardware for an
acquisition, and if DagView is set up to trigger on "External TTL" or "Channel Value", the acquisition
will take place automatically when the trigger condition is met. For acquisitions configured to trigger
on a"Key Hit", the acquisition will not start until the user presses the "Manual Trigger" button on the
"DagView Armed" dialog box.

To automatically press this button after arming DagView use the following macro:
Sub ArmAndKeyHit()

Application.Run Macro:="menuGoDolt" "presses the Go! button
SendKeys "{ENTER}" "presses the space bar
End Sub

This macro will start a"Key Hit" acquisition immediately. (Note: Macrol, shown above, was
generated by Excel's macro recorder).

If you chose to customize DagViewXL’stoolbar, you should avoid removing buttons. If DagViewXL
detects missing buttons it will prompt you to alow it to remove the toolbar and recreate it with all
buttons. Y ou can decline to do so, but DagViewXL will continue to ask you to recreate the toolbar
each timeit starts-up. Y ou can add buttons, rearrange them, and re-size the toolbar without getting this
prompt.

If DagView cannot connect to your hardware on start-up, it will automatically switch to the Simulated
Instrument mode when |oaded from DagViewXL.

6-22
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Overview

This chapter explains how Dag* systems can handle signalsin an optimum way and avoid noise
problems. Thefirst part of the chapter explains channel expansion and configuration. Then, most of
the chapter explains how to apply basic concepts of data acquisition. The discussion centers on signals:
how to manage them, how to use different types of signals, and how to reduce common noise problems.
Lastly, the chapter offers basic troubleshooting tips.

Thistable defines data acquisition terms as used in this manual.

Data Acquisition Terms and Meanings

Acquisition

A collection of scans acquired at a specified rate as controlled by the sequencer.

Analog

A signal of varying voltage or current that communicates data. Typical analog
signals have the form of sine waves.

Analog-to-Digital
Converter (ADC)

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

API

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 (several languages supported).

Bipolar A range of analog signals that includes positive and negative values (e.g., -5 to
+5 V); see unipolar.
Buffer Buffer refers to a circuit or device that allows a signal to pass through it, while

providing isolation, or another function, without altering the signal. Buffer usually
refers one of the following:

(&) A device or circuit which allows for the temporary storage of data during data
transfers. Such storage is often necessary to compensate for differences in
data flow rates. A FIFO (First In - First Out) buffer is one in which the data that
is stored first, is also the first data to leave the buffer.

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

(c) An amplifier which accepts high source impedance input and results in low
source impedance output (effectively, an impedance buffer).

(d) Buffer Amplifier (see Buffer Amplifier).

Buffer Amplifier

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

Channel

In reference to Daqg*, channel simply refers to a single input, or output entity.

In a broader sense, an input channel is a signal 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 a device can be digital or analog. Outputs can vary in a
programmed way in response to an input channel signal.

Common mode

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

Crosstalk An undesired transfer of signals between systems or system components.
Crosstalk causes signal interference, more commonly referred to as noise.
Digital A digital signal is one of discrete value, in contrast to a varying signal. Digital data

is represented by combinations of binary digits (0s and 1s).

Digital-to-Analog
Converter (DAC)

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

DIP Switch

A DIP switch is a group of miniature switches in a small Dual In-line Package (DIP).
Typically, users set these switches to configure their particular application.

Differential mode

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

ESD

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 (IC); so safe handling is required.

Excitation

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

Gain

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

Isolation

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

In reference to Dag*, isolation usually refers to 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.

Linearization

Some transducers produce a voltage in linear proportion to the condition measured.
Other transducers (e.g., thermocouples) have a nonlinear response. To convert
nonlinear signals into accurate readings requires software to calibrate several
points in the range used and then interpolate values between these points.

Multiplexer (MUX)

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

Sample (reading)

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

Scan

The channels that are selected for sampling.

Sequencer

A programmable device that manages channels and channel-specific settings.

Simultaneous
Sample-and-Hold

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

Single-ended mode

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).

Trigger

An event to start a scan or mark an instant during an acquisition. The event can be

Chapter 7

defined in various ways; e.g., a TTL signal, a specified voltage level in a
monitored 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) is a circuit in which a multiple-emitter transistor
has replaced the multiple diode cluster (of the diode-transistor logic circuit);
typically used to communicate logic signals at 5 V.

Unipolar A range of analog signals that is always zero or positive (e.g., 0 to 10 V).
Evaluating a signal in the right range (unipolar or bipolar) allows greater resolution

by using the full-range of the corresponding digital value. See bipolar.

Channel Control and Expansion

InaDag* system, DBK expansion cards and modules can increase the number of analog input channels
from 16 base channels to 256 input channels (16 x 16). The configuration will vary depending on the
DBK'’s channel capacity; for example, four 4-channel DBKs or two 8-channel DBK's can share the
same base channel. As part of the multiplexing scheme, each DBK card provides a single output which
must be directed to one of the 16 base channels viathe DBK’s JP1 jumper setting.

DBK card or module Daqg* System
P1} P1
—> (o0 (O [\
e > 2 ON ./ Q :
. - . e
16 oo 16
expansion| MUX o base |MUX
channels o0 Ribbon channels
. oo 2ol [ cable |[* ]| ® 2 bits select
o 0 0 2 1 of 4 gains
4’ o o B : /\, ° :
JP1channel |° - : .|| 14 bits select /4
4 select jumper || ° 5 1in?>fu:se
2 bits select 1 of 4 gains|| . - T
. | = | Sequencer <] 100 kHz
4 bits select 1 of 16 inputs © &\ © < qu r Clock

The figure above shows the functional parts related to channel control and expansion:

- TheDaq* sequencer selects the channel and gain by controlling multiplexers (MUX) and
programmable gain amplifiers (PGA) in both the Dag* and the DBK. The sequencer uses 4
expansion address lines to provide 16 unique channel addresses for each base channel. The
sequencer is controlled by a 100 kHz clock and user programming of the scan sequence.

The DBK multiplexer selects 1 of 16 (max) channels as directed by the sequencer. The selected
signal goes to the PGA, then to the channel-selection jumper, and then to the Dag* via P1.
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The Daq* multiplexer selects 1 of 16
base channels from P1 input lines as
directed by the sequencer. The selected
signal goesto the PGA and then to the
A/D converter (A/D).

The PGAs can vary the gain on a per
channel basis as directed by the
sequencer. For DBKswith a PGA, the
sequencer can combine the gains of the
DBK PGA and the Dag* PGA for a
wide variety of gain settings.

The P1 interface hasasignal line for
each of the 16 base channels and control
lines for gain setting (pins 5, 6) and sub-
channel selection (pins 3, 4, 22, 23).
The JP1 channel select jumper in the
DBK can be placed on pins for channel
0 through channel 15. Until the base
channel capacity isfilled (16 max),
multiple cards can use the same JP1
channel setting if their DIP switches are
set to identify unique sub-channel card
numbers. Note: channel select header

Daq* Channel Numbering
DaqView API
Channel Signal Source Channel

0to 15 Local channels 0 to15° 0to 15

0-0 to 0-15 0 to 15 of A/D exp. card O 16 to 31

1-0to 1-15 0 to 15 of A/D exp. card 1 32 to 47

2-0 to 2-15 0 to 15 of A/D exp. card 2 48 to 63

3-0to 3-15 0 to 15 of A/D exp. card 3 64 to 79

4-0to 4-15 0 to 15 of A/D exp. card 4 80 to 95

5-0 to 5-15 0 to 15 of A/D exp. card 5 96 to 111

6-0 to 6-15 0 to 15 of A/D exp. card 6 112 to 127

7-0 to 7-15 0 to 15 of A/D exp. card 7 128 to 143

8-0 to 8-15 0 to 15 of A/D exp. card 8 144 to 159

9-0 to 9-15 0 to 15 of A/D exp. card 9 160 to 175

10-0to 10-15 | Oto 15 of A/D exp. card 10 | 176 to 191

11-0to 11-15 | Oto 15 of A/D exp. card 11 | 192 to 207

12-0to 12-15 | 0to 15 of A/D exp. card 12 | 208 to 223

13-0to 13-15 | Oto 15 of A/D exp. card 13 | 224 to 239

14-0to 14-15 | 0to 15 of A/D exp. card 14 | 240 to 255

15-0 to 15-15 | Oto 15 of A/D exp. card 15 | 256 to 271

High-speed digital 1/0 272
(DaqBo0k/100/200 and
DaqgBoard/100A/200A)

"Note: DaqView identifies channels for some DBKs (e.g.,
DBK4) with a 3-part number for local channel, card, and
sub-address.

Note: In differential mode, only channels 0 to 7 are valid.

on DBK17 and DBK 18 islableled J1 instead of JP1.

The table details how expansion channels are numbered in DagView and the API.

Besides the base channel selection on JP1, many DBKs must be set the sub-channel (or card) number
by aDIP switch labeled SW1. DBKsvary intheir channel capacity and identification—refer to the
respective DBK section.

Example (see figure): To select channel 15 on a DBK card connected to base channel 1, the sequencer
expansion address would be set to 1111, the base address would be set to 0001, JP1 would be set to
channel 1. Depending on the DBK, a DIP switch would be set to identify one of multiple cardson a
single channel. The corresponding API channel number would be 47.

— CH1

CH15
>

DBK card or module%

)

o
o

|
Iy
POk

MUX w

2

0000000000000 O
0000000000000

o

4 JP1 channel
1111 select jumper

[

?\é ,

Daq* System
; P1
(3} CH1

MUX »@

2
4
0001
< Sequencer l€—|[}] 100 kHz
0 ) ge——"" Clock
Base Address set to 0001

Expansion Address set to 1111

Example Channel Selection
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Signal Acquisition

Daq* Sequencer

The hardware sequencer performs several functions:
- Allows each channel to have an independent gain.
Ensures that channels are scanned at exactly 10 ysintervals.
Allows channels to be accessed randomly in the scan rather than “start channel to end channel”.
Provides high-speed access to expansion modules.

External 8 DE/16 SE Programmable 16 High-Speed
. . Multipl i ifi -
_Galn adjusted analog an,:’rjofxer {\\Ar:f:tlio?elxlﬁm Sf "19 n;ghf:—_g Digital Inputs
input from P1 ? pﬁ * ﬁ * f
L 4 signals to be used as:
: 512-Step Random Access general purpose inputs
A_nalog_ Trigger » Channel/Gain Sequencer or
trigger-in select — 1 Aux. Counter Gate
comparator Main Expanded 1 TTL.T : Input
Ch| Ga'[Set'|[Ch |Ga' [Sef] g o
- = 2 Gain Select Outputs
0 | x1 | uni | 16 |60 |bi (for expansion boards)
Trigger || |100 kHz ] X2 | uni} 17 =20/ bi
input _J/ - [clock 271 |x40 | uni
Computer output signal 15| x4 | bi N|272|n/a | n/a
through digital-to-analog
converters . 4
Analog input Sequencer Reset
from P1 -
Programmable
sequencer timebase,
- . 10 ps to 10 hours
Gain Adjust Signal from
? Polarity setting: bipolar or unipolar PC (ISA) Analog input
Bus interface from P1

The Dag* holds the scan information in itsinternal sequencer. On every timebase “tick”, the sequencer
steps through al the programmed channels and sets the gain for each channel (also the unipolar/bipolar
setting for the Dag* 200 series). Thus, each samplein ascan isread optimally. Besides controlling the
Dag*, the sequencer aso controls the programmable features on expansion cards via the P1 connector.
This architecture ensures the same 10 ps sampling of external channels asinternal channels.

Scan Group All channels within scan group are
‘ measured at 10 ps/channel.
A S S
11—l 1T 111
h Time
Scan Period
(Immediate to,” 4/
10 hours)
< 10 “’S - /”
>
,,,,,,,,,,,,,,,,, o e
Channel #2 #4 #7 # Digital #18 #19 #16
Input
Gain x1 x8 x8 x2 x100 x10 x1000
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Scan Rate

Triggering

Most sampling of analog signals occurs on the timebase of the Dag* clock. The scan period isthe
time duration between successive scans. Inversely, the scan rate, or scan frequency isthe number of
scans per timeinterval, usually expressed in scans per second. The channels within the scan are dways
sampled at afixed period of 10 ps (100 kHz rate). Generaly, the sampling frequency must be greater
than twice the highest signal frequency of interest to prevent aliasing error. Note: Except in the case of
asingle-channel scan, the sampling rate per channel can be much slower than the scan rate.

Triggering controls an acquisition cycle. Once the system isarmed, atrigger is required to collect the
data. Typically, three data collection parameters are specified: the pre-trigger count, the post-trigger
scan count, and the trigger source. The user must determine the triggering requirement based on the
nature of the measurement and the amount of data needed to satisfy the system’s purpose.

Type of Trigger Source

Immediate

Key Hit

External TTL

Channel Value - Rising
- Falling

Pre-Trigger Scan Count iA Trigger Event

\f

70 ps

Post-Trigger Scan Count

« Scan Period
(10 ps to 10 hours)

The pre-trigger scan count specifies the number of scans that are to be collected before the
trigger point. If the pre-trigger scan count is greater than zero, the system will continuously
collect data until the trigger is satisfied. If no pre-trigger scans are required, the system sitsidle
until the trigger; then, it collects the post-trigger scans before it disarms.

The post-trigger scan count specifies the number of scans to be collected after the trigger point.
After the trigger, the post-trigger scans will be collected as programmed and then the system will
disarm itself.

The trigger source can be a software command, an external TTL input, etc. An analog input
channel on reaching a specified voltage level can be used to trigger the system. (In this mode, an
analog output channel is used to internally set the analog threshold—making it unavailable for
other use.)

T 1
1] T
—

=)
b3

Counter/Timer Functions

Counter/timer circuits are used for counting digital events, timing digital pulses, and generating square
waves and pulses. The DagBook/100/200 and DagBoard/100A/200A have counter/timer functions
available from the P3 interface. These functions are implemented on the 9513 chip and accessed via
DagView or custom programming. With proper programming the 9513's 5 channels can be
independently configured into different operating modes. However, DaqView assigns al channelsto
the same mode. Refer to the Programmer s Manual for an explanation of the daqCtr* commands.

Three counter/timer modes are available:
totaling
pulse train generation
frequency measurement
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The table shows the P3 pinout for the 5 Counter/Timer Pins on P3 Connector

counter channels. Each channel has 3 lines: Pin | Signal Name Description
IN - adigital input that increments 12 CTR 5 GATE Counter 5 gate (9513 chip)
the counter and provides a timebase ﬁ gﬁ i '(’;‘ATE goumefi i”PUt((;’551133 C:_ip))

: ounter 4 gate chip
for counter c_)p_erat_lon. 15 CTR 4 IN Counter 4 input (9513 chip)
GATE - adigital input that enablesor [/ [ cTR 3 GATE | Counter 3 gate (9513 chip)
disables the counter/timer. 17 | CTR3IN Counter 3 input (9513 chip)
OUT - an output of digital square 18 CTR 2 GATE Counter 2 gate (9513 chip)
waves and pulses. 19 CTR 2 IN Counter 2 input (9513 chip)

30 OSC. OUT Oscillator output - fout (9513 chip)
An oscillator output is separate from the 5 31 CTR 5 OUT Counter 5 output (9513 chip)
counter channels. Pin 30 of P3 (OSC out) 32 CTR 4 OUT Counter 4 output (9513 ch?p)
can output timer signals at 100 Hz, 1 kHz, 33 CTR 3 OUT Counter 3 output (9513 ch!p)

34 CTR 2 OUT Counter 2 output (9513 chip)
10kHz, 100 kHz, or 1 MHz. 35 | CTR1OUT | Counter 1 output (9513 chip)

36 CTR 1IN Counter 1 input (9513 chip)

37 CTR 1 GATE Counter 1 gate (9513 chip)

Simultaneous Sample and Hold (SSH)

Some applications require every channel in a scan group to be read at the same instant, as opposed to
being read with 10 ps between channels. Acquiring multiple readings at the same instant is
accomplished with Simultaneous Sample and Hold (SSH).

—|CH 0 (One of four channels) P1
Gain set \\Q

BNC switch - ¢

. Sample .

& .

N Hold Output channel o

! - MUX selection header [ 18 o C

Amplifier (J1 on DBK17) ‘e

Switched :
bias resistors ‘ Card Address 5 : .
] recognition stage ..

J 2 ‘0/

Channel address lines
Channels 1, 2, and 3 are identical to

Channel 0 and are connected to the
rest of the circuit in the same way. SSH

Sample enable

Simultaneous Sample and Hold Circuit, DBK17 Example

An example of an SSH application is as follows: a performance analysis of an engine needs to indicate
cylinder pressure and temperature, piston strain and position, valve position, and engine rpm and
vibration—all at the same instant. Simultaneous Sample and Hold (SSH) is a means of obtaining such
instantaneous data on multiple channels while avoiding time-skew problems.

The figure shows how SSH is used in the DBK17 SSH Card. Each input signal continuously passes
through an instrumentation amplifier and into a sample-and-hold stage. When the sample enable line
goes high, each channel’ s sample-and-hold stage will “freeze” the current analog value. The valuesfor
all channels are separately “latched” within 50 ns of each other. These signals are held in astable
condition while the multiplexer switches through all channels and sends them one-by-one to the Dag*.
At the Dag*, the ADC digitizes each reading. The resulting data is a snapshot of conditions at a
selected instant even though the multiplexing and anal og-to-digital conversion are spread out over a
longer interval. The simultaneous sample and hold circuit allows you to gather up to 256 simultaneous
samples via sixty-four DBK17s.
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Input Isolation

Three benefits of input isolation are circuit protection, noise reduction, and the regjection of high
common mode voltage.

Circuit protection. Input isolation separates the signal source from circuits that may be
damaged by the signal. (Voltages higher than about 10 V can distort data or damage chips used
in data acquisition.) High-voltage signals or signals with high-voltage spikes should therefore be
isolated. The protection can also work the other way—to safeguard a sensitive signal conditioner
from afailing device elsewhere in the system.

Noise reduction. |solation eliminates ground loops for high-gain systems and multi-unit systems
that are grounded together. The chassis for each device can rest at aground potential dlightly
different from the other devices. Theseirrelevant currents and the spikes they may have picked
up by induction can thus be kept out of the measurement circuit.

Rejection of high common mode voltage. Thereisalimit to the amount of voltage a
differential amplifier can have applied between ground and the amplifier inputs. Fortunately, the
differential amplifier rejects high common mode voltage signals. High common mode voltage
and noise spikes are rejected (canceled out) in in-phase signalsidentical in amplitude and
frequency that are present in both the high and low inputs at the same time.

Signal Modes

Dag* units operate in one of two modes, (1) single-ended mode, or (2) differential mode. These terms
(single-ended mode and differential mode) apply to their use in this manual. In other sources these
terms may be used in a different manner.

Dag* units can accommodate 8 differential-mode or 16 single-ended mode analog input signals.
Expansion modules and the Dag* default setting use the 16 single-ended mode. Some DBKs use
differential inputs for certain kinds of transducers; but DBK output to a Dag* is always single-ended.
Note: For DagBook/100, /112, /120, jumper settings determine the signal mode. Single-ended isthe
factory-set default. For DagBoard and Daq PC-Card, choosing between differential and single-ended
inputs is made by software command. The following text briefly describes the two signal modes.

Single-ended mode refersto amode, or circuit set-up, in which avoltage is measured between 1 signal
line and common ground voltage (Vcm). The measured voltage may be shared with other channels.
The advantage of a single-ended non-differential mode [over differential mode] isthat it providesfor a
higher channel count (16 vs 8 channels).

Differential-mode refersto amode, or circuit set-up, in which avoltage is measured between 2 signal
lines. The measured differential voltage which results, is used for asingle channel. An advantage of
using differential inputsis that they reduce signal errors and the induction of noise resulting from
ground current. The following illustration is an example of how noiseis reduced, or canceled-out,
when using the differential mode.

In the schematic, voltage signal S; is subtracted fromsignal

Sy, resulting in the output signal shown. The nature of S, I S,-S,
noise spikes (having the same polarity, phase, and w —>
magnitude in each input signal) cancel out resultingin a /'\M g

clean differential signa (S; - S,). s,

In the schematic, signals S; and S, are shown in-phase; Noise Reduction in Differential Mode
however, even if these signals were out of phase, the noise

in each (indicated by jagged lines) would still have the same magnitude, phase, and polarity. For that
reason, they would still cancel out.
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References for Differential Modes

There are three basic types of measurement configuration related to differential mode, these are:
ground-referenced, shunt-referenced, and floating.

Differential Mode, Ground-Referenced Noise Spike  Measured Voltage High

In ground-referenced configurations the signal,
voltageis referenced to aloca common ground. In
most cases, the local ground will be at a potential
different from the PC’s ground.

Differential inputs provide attenuation of the
common-mode noise. When in this mode, the
amplifier seesthe voltage differential between the
high and low inputs (see figure). Common-mode
noise reduction occurs since the noise in the high

input signa istypically the same as the noise in the Low

low input signal. Because of this phenomena, the Input

voltage difference between the 2 signals remains Signal ) = Measured Voltage
essentially unaffected by noise spikes, since these (Hi - Lo Differential)
spikes appear at the same instant and at the same Common-Mode Voltage: Noise Cancellation
magnitude in both the high and low input signals. In with Differential Measurement

other words, the noise spikes cancel each other out.

Asnoted earlier, even if these signals were out-of-phase, the noise would still cancel out since the
spikesin both signals would still be of the same magnitude and polarity. Nete: In the simple example
shown in the figure, the differential between the high and low signals would result in astraight line
because the signals are equal in frequency, phase, and magnitude.

Differential Mode, Shunt-Referenced

There are situations in which several voltages need to be measured but cannot share the same ground.
As shown in the figure, an attempt to obtain the low path reference signal from the analog common line
would result in errors. These errors would result from variations in current flows along the common

line.
———————— 1
: @ CHO-H 1
—2 CHO-L |
: @ CH1-H 1
—2 CH1-L |
———© CH2H
Motor —1@ CH2L |
Loads | |
! I
Supply : MUX !
| BOARD
Shunts X DBK12/13/14:
|
= ! :
_ : Analog :
: i _Common |
Good for a
low signal Bad for a
reference low signal
reference

Differential Circuit with Shunt-reference

A way around this problem (no available common ground) isto measure the signal currents via shunts
which share a common supply terminal. In the shunt-reference scenario, the low-path referenceis
effectively shifted from the analog common to the shunt. The low signal from the shunts then serves as
a common reference for each of the channels.
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Differential Mode, Floating (Isolated from Ground) e ;
Floating-differential measurements are made when low-level signals (+): @ CHOH |
must be measured in the presence of high levels of common-mode e @h CHOL |
noise (e.g., anon-grounded thermocouple). When the signal source X 72} |
has no direct connection to the system analog common, one must be 10K | |
provided. This can be done by connecting aresistor between one of I Analog |
the two signal lines (usually the lower in potential) and common. A \ Com. |
resistor of 10 to 100 Kw s satisfactory (less noise with the lower R

1

values). | DBK12/13/14 !
Caution: Differential signal hookups do not provide isolation or any Floating Differential Circuit
kind of circuit protection. Other ways to protect circuits from high-
voltage spikes must be used.
Connecting Differential Amplifiers
Wire connections must be solid; loose wires will add noise to the circuit. Low grade cables will act as
antennas, inducing more noise into the system. For thisreason, all applications using a differential
amplifier require the use of quality signal cables and connectors. The signal cable used should have the
followinginits constr_uctl on. Insulated Outer Jacket  Foil Shield

Insulated outer jacket Drain Wire

Twisted signal pairs ) ) )

foil shield Twisted Signal Pair

drain wire (copper stranded)

. ) . Stranded Copper ) ) )
The twisted signal pairs should makeuse  Conductors Twisted Signal Pair
of low impedance, Stl’&.lnde(.j Copper Shielded Signal Cable
conductors; and the foil shield should be of
the type using multiple folds.
The copper-stranded drain wire should be considered as part of the shield, and should be connected as
described later in this section. Proper use of aquality signal cable will result in a dramatic reduction of
noise.
The signal circuit must be connected with only one ground from the shield, asindicated in the left side
of thefigure below. A mistake, which is often made, is having two grounds (one at each end of the
signal shield). Having two grounds, as shown in the right side of the figure, creates a*“ground loop.”
The ground loop provides a path for current to circulate, causing the induction of noise that can affect
the signal.

CORRECT WRONG

High Input Signal

High Input Signal

Differential
Amplifier

Differential
Amplifier

Grounding Wire Grounding Wire

-

= Low Input Signal

Low Input Signal

—
=
= e

Potential difference and no path
for current flow.

Ground loop caused by
current flow.

No Noise-Inducing Ground Loop

Noise-Inducing Ground Loop
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sources. Biasresistors can be

Aside from eliminating noise- High Input Signal Low Input Signal

inducing ground loops, the use of
bias resistors should aso be
considered with isolated signal

Differential

used to provide bias current for Amplifier
the positive and negative (high
and low) input signals to the
differential amplifier. The
impedance value of the bias Grounding Wire
resistors depends on the output

impedance of the signal source. Locate bias resistors (R, and R,) as close
as possible to the differential amplifier.

A basic rule of thumb is: The

value of the bias resistor should be at least 10 times the output impedance of the signal source, but less
than 1 MW.. Biasresistors should be located as close as possible to the differential amplifier. Ground
only one end of the signal shield.

Unipolar and Bipolar Measurement

Unipolar signals are always zero or positive. Bipolar signals can be negative or positive and typically
range from -5to +5 V. Using one or the other depends on the signal from the transducer and its signal
conditioning. If the DBK (or other signal conditioner) outputs a bipolar signal, then the Dag* should
be set to bipolar. If the Dag* sequencer is using the wrong mode for a channel, that channel’ s reading
may be clipped or in error. Reading a bipolar signal in unipolar mode misses half the signal, and the
half received is not converted with optimal resolution. Note: The different DBK's can use either or
both signal modes. Refer to the DBK documentation, and verify both the DBK and the Dag* are set to
the proper mode for each channel.

12-Bit vs 16-Bit Resolution

An analog-to-digital converter (ADC) converts an analog voltage to a digital number. The digital
number represents the input voltage in discrete steps with finite resolution. ADC resolution is
determined by the number of bits that represent the digital number. An n-bit ADC has aresolution of 1
partin 2",

12-hit resolution is 1 part in 4096 (2*?) and corresponds to 2.44 mV for a10 V range.

16-bit resolution is 1 part in 65,536 (2*°) and corresponds to 0.153 mV ina 10 V range.

Signal Problems

System Noise

Electrical noise can present problems even with good equipment; thus, controlling noise isimperative.
Some techniques avoid or prevent noise sources from entering the system; other techniques remove
noise from the signal.

Laboratory and industrial environments often have multiple sources of electrical noise. An AC power
lineis asource of 50/60 Hz noise. Heavy equipment (air conditioners, elevators, pumps, etc.) can bea
source of noise, particularly when turned on and off. Local radio stations are a source of high-
frequency noise, and computers and other electronic equipment can create noise in a multitude of
frequency ranges. Thus, an absolute noise-free environment for data acquisition is not realistic.
Fortunately, noise-reduction techniques such as averaging, filtering, differential voltage measurement,
and shielding are available to reduce noise to an acceptable level. Note: Additional noise-reduction
information is contained in the section, “ Signal Modes,” especially in the paragraphs pertaining to
connections, signal cables, and ground loops.
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Averaging

Averaging is done in software after several samples have been collected. Depending on the nature of
the noise, averaging can reduce noise by the square root of the number of averaged samples. Although
averaging can be effective, it suffers from several drawbacks. Noise in measurements only decreases as
the square root of the number of measurements—reducing RM S noise significantly may require many
samples. Thus, averaging is suited to low-speed applications that can provide many samples. Note:
averaging eliminates only random noise but not other system noise (as may occur with the same delay
after the triggering event and look like asignal).

Analog Filtering

A filter isan analog circuit element that attenuates an incoming signal according to its frequency. A
low-pass filter attenuates frequencies above the cutoff frequency. Conversely, a high-pass filter
attenuates frequencies below the cutoff. Asfrequency increases beyond the cutoff point, the
attenuation of a single-pole, low-passfilter increases slowly. Multi-pole filters provide greater
attenuation beyond the cutoff frequency but may introduce phasing problems that could affect some
applications.

Filter circuits can be active or passive:

Active. The DBK18 Low-Pass Filter Card has an instrumentation amplifier with variable gain
and filter configurations. The DBK 18 uses an active 3-pole filter (mostly contained within the
UAFF42 ICs) that can be configured as a Butterworth, Bessel, or Chebyshev filter with corner
frequencies up to 50 kHz. Filter properties depend on the values of resistors and capacitors that
can be changed by the user.

Passive. The DBK11 has a prototype area on the PC board for attaching non-powered
components such as resistors and capacitors. The user chooses component values to produce the
desired properties.

Input and Source Impedance

Asillustrated in the figure to the right, the input Analog-to-Digital Converter
impedance (R;) of an analog-to-digital converter W_
combines with the transducer’ s source impedance (Ry) R, L — Digital
forming avoltage divider. This divider distorts the | Outputs
voltage being read at the analog-to-digital converter. vV, R
The actual voltage read is represented by the equation: 1

Vapc =Vr X Ri/ (R + R)) \Y% =

Theinput impedance (R;) of most ADCsisat least 1 MW, low source impedance (Rs) usually presents
no problem. Some transducers, such as piezoelectric types, have high source impedance, and should
therefore be used with a charge-sensitive amplifier of low output impedance. As described in the

following paragraphs, multiplexing can greatly reduce the effective input impedance of an analog-to-
digital converter.

Crosstalk. Crosstalk isatype of noise related to source impedance and capacitance, in which signals
from one channel leak into an adjacent channel, resulting in interference or signal distortion. The
impact of source impedance and stray capacitance can be estimated by using the following equation.

T=RC

Where T is the time constant, R is the source impedance, and C is the stray capacitance.
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Daq* Channel Crosstalk. High source
(transducer) impedance can be a problem in
multiplexed A/D systems like the Dag*. When
using the Dag* with more than 1 channel, the
channel input signals are multiplexed into the
A/D. The multiplexer samples each signal for
only 10 ps and then switches to the next input
signal. A high-impedance input interacts with
the multiplexer’s stray capacitance and causes
crosstalk and inaccuraciesin the A/D sample.
For Dag* systems, the source impedance

Voltage
Signal

Capacitance R
drain to source

e
el

50-100 Q

_?_5-10 pf ? .

~
I
I
I
I
I
I
I
I
I
I
I
I
I
|
|
|
|
|
1

MUX |

should be lessthan 1 kw. If the source Input ! 100 pf g"},’tﬁm
impedance (in such a multiplexer) exceeds this Capacitance Capacitance

value, sampling problems can be expected.

A solution to high source impedance in relation to multiplexers involves the use of buffers. Theterm
buffer has several meanings; but in this case, bujfer refersto an operational amplifier having high input
impedance but very low output impedance. In the exampleillustrated, a buffer has reduced the source
impedance from 10 kWto effectively 0 kW. Placing such a buffer on each channel (between the
transducer and the multiplexer) prevents the multiplexer’'s stray capacitance from combining with the
high input impedance (10 kWin the example). This use of a buffer also stops transient signals from
propagating backwards from the multiplexer to the transducer.

Troubleshooting

Users can solve some Dag* problems on their own without factory assistance. Before calling for help,
you should go through the troubleshooting checklist below. Programmers Note: alist of API error
codes appears in the Programmer s Manual.

Electrostatic Discharge (ESD)

The discharge of static electricity can damage some electronic components. Semiconductor devices
are especially susceptible to ESD damage. Y ou should always handle components carefully, and you
should never touch connector pins or circuit components unless you are following ESD guidelinesin
an appropriate ESD controlled area. Such guidelines include the use of properly grounded mats and
wrist straps, ESD bags and cartons, and related procedures.

i

Troubleshooting Checklist

For most problems, proceed through the following checklist. When applicable, be sure to follow ESD
prevention guidelines to avoid damaging components.

1.

2.

Power. Check power and fusesto al affected units. Sometimes cycling the power off and then
back on may allow system parameters to reset themselves correctly.

Signal. Check signal lines and connectors. Connectors must be free of corrosion; lines should
be undamaged free of sharp bends and twists. Signal paths should avoid potential sources of
noise (high voltage and el ectromagnetic interference).

DagTest (DagBook Only). Run the DagTest.exe program to confirm that the Dag* is properly
connected to the PC—refer to the last section in chapter 2, DagBook Hardware and Installation.
Software. Try to acquire data with the DaqView windows application. If you are unable to
acquire data in both DagView and another program, a hardware problem islikely. If you can
make readings in DagView by enabling the input reading column, but you cannot log data to disk
with DagView, an interrupt problem islikely.

Interrupt. Make sure the interrupt selected matches the interrupt used by the parallel port (for
DagBooks) or the interrupt selected by the hardware switches on the DagBoard. The program
MSD.EXE (comes with DOS 6.0 and later) reports the interrupt usage of the computer. In some
cases, an interrupt conflict may arise due to a Windows printer driver stealing the interrupt.
(Some Hewlett-Packard and LexMark printer drivers are known to do this.) For such a problem,
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you must edit the SY STEM.INI file and remove lines loading the printer drivers. In other cases,
the hardware is incapable of accepting interrupts through the parallel port.

6. Parallel port. Make surethe parallel port selected is the same as the port to which the DagBook
is connected. Also, make sure the correct protocol is selected. (DagTest.exe will verify this.)

7. DagBoard bus address. Check that the bus address specified software matches the bus address
setting on the DagBoard and that there are not other devices in the computer using the same
address.

8. Software setup. Make sure the device selected in software matches the hardware being used.
Verify that setup parameters are correct for your application and attached DBK cards and
modules.

9. Power management. The POWER.EXE power management program that is used by some
notebook computers is known to affect proper operation of the parallel and PCMCIA ports. |If
you are having such trouble, remove the line loading this program from your AUTOEXEC.BAT
file.

10. Devicedrivers. Some computers are pre-configured for numerous device driversin their
AUTOEXEC.BAT and CONFIG.SY Sfiles. These drivers often conflict and can be a source of
trouble. It ishelpful for diagnostic purposes to boot the machine and test the system with the
minimum number of device drivers loaded.

Radio Frequency Interference

Dag* hardware complies with the limits for a Class B digital device according to FCC rules and CE
specifications. These limits provide reasonable protection against harmful interference in aresidential
environment. If not installed or used correctly, this equipment can radiate radio frequency energy and
interfere with radio communications. Y ou can determine if the interference is caused by the Dag*
system by turning power to the Dag* off and on and observing the effect on the interference. Y ou can
often correct radio interference by one or more of the following measures:

Antenna Adjustment: Reorient or relocate the receiving antenna

Spatial Separation: |ncrease the separation between the Dag* equipment and the receiver.

Circuit Separation: Connect the Dag* and receiver equipment to different circuits.
Otherwise, consult an experienced radio/television technician for help. The following booklet prepared
by the FCC may also be helpful: How to Identify and Resolve Radio-TV Interference Problems. This
booklet is available from the U.S. Government Printing Office, Washington, D.C. 20402, Stock
Number 004-000-00345-4.

Customer Assistance

To report problems and receive support, call the manufacturer’s Applications department (phone
numbers and address at the beginning of this manual). When you call, please have the following
information available:

Hardware model numbers

Contents of your CONFIG.SYS, AUTOEXEC.BAT, and SYSTEM.INI files

Software version numbers (including DOS and Windows)

Type of computer and features

Results of DaqTest (DagBook only) or other performance tests.

All equipment returned to the factory must be accompanied by an RMA# (Return Merchandise
Authorization number). Use original shipping containers or equivalent to prevent shipping damage.
Include the information above plus:

Contact person who can discuss the problems encountered

Return shipping instructions

Troubleshooting notes and comments on tests performed and all problem-related conditions.

Note: Before calling for assistance, take afew minutes to read all parts of the manual that may be
relevant to the problem conditions. Also, work through the Troubleshooting Checklist in the previous
section. |f programming your own software, you may need to refer to the software error codesin the
Programmer s Manual.
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Specifications

ADCs (DaqBook, DaqBoard, Daq PC-Card)

General

Size:
DaqgBook: 82" 11" x 1.375"; Weight: 5 Ib.
DaqgBoard: 42" x 13.125"

Daq PC-Card: PCMCIA Standard Specification 2.1,
PCMCIA Type Il (5mm) Compatible

DBK Card: 8¥4" long x 3%" wide x %" high
Power Consumption:

DaqBook/100/120: 510 mA @ 12 VDC

DaqgBook /112: 360 mA @ 12 VDC

Analog Inputs

DaqgBook /200: 620 mA @ 12 VDC
DagBoard/100A: 1.33A @ 5 VDC
DagBoard/112A: 970 mA @ 5 VDC
DagBoard/200A: 1.7 A @ 5 VDC
DagBoard/216A: 1.34 A @ 5 VDC
Daq PC-Card/112B: 510 mA @ 5 VDC
Operating Temperature: 0° to 50°C
Storage Temperature: 0° to 70°C
Humidity: 0 to 95% RH, non-condensing

12-bit DaqBook/100/112/120; 12-bit DagBoard/100A/112A; 12-

bit Daq PC-Card/112B

Channels: 16 single-ended, 8 differential, expandable up to
256 differential; single-ended/differential operation is
switch selectable

Connector: DB37 male, P1
Resolution: 12 bits

Ranges: Unipolar/Bipolar operation is switch selectable
(DagBook/100,112 & 120) and sequencer selectable on a
per-channel basis (DaqgBook/200,216 & DaqgBoard).
Daq112B is Bipolar only.

Unipolar: (DagBook & DagBoard)
Oto+10V,0to +5V
0to+2.5V,0to +1.25V

Bipolar: (DagBook & DagBoard)
Oto+10V,0to+5V
Oto+2.5V,0to +1.25V

Bipolar: (Dagq PC-Card)

-10to +10V,-5t0 +5V
-25t0+25V, -1.25t0 +1.25V

Maximum Overvoltage: 30 VDC (DagBook and DagBoard);
+15 VDC(Dagq only)

Input Current:
Differential: 150 pA typ, 0.2 1 A max
Single-ended: 250 pA typ, 0.4 | A max
Input Impedance: >100 Mw in parallel with 150 pF (typical)

Gain Temperature Coefficient: 3 ppm/°C typ
Zero Temperature Coefficient: 12 | \V/°C max

16-bit DaqBook/200/216; 16-bit DagBoard/200A/216A

Channels: 16 single-ended, 8 differential, expandable up to
256 differential; single-ended/differential operation is
software programmable

Connector: DB37 male, P1
Resolution: 16 bits

Ranges: Unipolar/Bipolar operation is software programmable
on a per-channel basis

Unipolar:
Oto+10V,0to +5V
Oto+2.5V,0to +1.25V
Bipolar:
Oto+10V,0to +5V
Oto+2.5V,0to0+1.25V
Maximum Overvoltage: 30 VDC
Input Current:
Differential: 150 pA typ, 0.2 | A max
Single-ended: 250 pA typ, 0.4 | A max
Input Impedance: >100MOhm in parallel with 150 pF (typical)
Gain Temperature Coefficient: 3 ppm/°C typ
Zero Temperature Coefficient: 12 | V/°C max

Triggering
DagBook/100/120/200; DagBoard/100A/112A/200A/216A; Logic Level Range: 0.8 V low/2.2 V high
Dag/112B Trigger to A/D Latency: 10 | s max (Daq PC-Card,11s

Analog Trigger: (Not Applicable for Daq)
Programmable Level Range: 0 to £5 V
Trigger to A/D Latency: 10 | s max

Digital Trigger:

max )

Software Trigger:
Trigger to A/D Latency: Dependent on PC speed
Pre-Trigger: Up to 65,536 scans

DagBook/DagBoard/Daq PC-Card User's Manual

8-1



Specifications

Chapter 8

Analog Channel Scanning

DagBook/200/216; DagBoard/100A/112A/200A/216A,;
Dag/112B

Randomly programmable for channel and gain, as well as for
unipolar/bipolar (where applicable) ranges

Depth: 512 location

A/D Specifications

Channel to Channel Rate: 10 | s/channel, fixed
Maximum Rep Rate: 100 kHz
Minimum Rep Rate: 12 hours

Expansion Channel Sample Rate: Same as on-board
channels, 10 | s/channel

Type: Successive approximation

Resolution:
DaqgBook/100/112/120: 12 bit
DaqBoard/100A/112A: 12 bit
DaqBook/200/216: 16 bit
DaqgBoard/200A/216A: 16 bit
Daq PC-Card/112B: 12 bit

Conversion Time: 81s

Analog Output

Monotinicity: No missing codes
Linearity: ~#1 bit
Zero Drift: 10 ppm/°C max / #2 ppm/°C (Daq PC-
Card/112B)
Gain Drift: 30 ppm/°C max / #7 ppm/°C (Dag/112B)
Sample and Hold Amplifier:
Acquisition Time: 2 1s
Aperture Uncertainty: 100 ps; (none for Dag PC-Card)

DaqBook/100/120/200; DagBoard/100A/112A/200A/216A
Channels: 2

Connector: DB37 male, P1

Resolution: 12-bits

FIFO Depth: 4 Kword (DagBoard Only)

General Purpose Digital I/O

Voltage Ranges: 0 to 5 VDC with built-in reference; 0 to »#10
with external reference

Maximum Output Current: 10 mA
Maximum Analog Bandwidth: 500 kHz (DagBoard only)
Update Rate: Up to 1M samples/s (DagBoard only)

DagBook/100, /120, /200 | DagBoard/100A, /200A | Dag/112B
Channels:

4 Digital I/O channels (Dag/112B only)

24 1/0 channels, expandable up to 192 (N/A for Daq)
Connector:

DB37 male, P2 (DagBoard has on-board 40-pin DIN
externally accessible via DB37 when optional CA-60 is
ordered)

DB37 female for Dag/112B (gender changer CN-86
available)

Device: 82C55

High-Speed Digital Inputs

Output Voltage Levels:
Minimum “1" Voltage: 2.0 @ 2.5mA sourcing
Maximum "0" Voltage: 0.4 @ 2.5 mA sinking
Output Current:
Maximum Source Current: 2.5 mA
Maximum Sink Current: -2.5 mA
Input Voltage Levels:
Minimum Required “1" Voltage Level: 2.0 V
Maximum Allowed "0" Voltage Level: 0.8 V
Output Float Leakage Current: 10 1 A

DagBook/100, /120, /200 | DagBoard/100A, /112A, /200A, /216A
Channels: 16 input lines

Connector: DB37 male, P3 (DagBoard has on-board 40-pin
DIN externally accessible via DB37 when optional CA-60
is ordered)

Maximum Sampling Rate: 100 kHz
Input Low Voltage: 0.8 V max

High-Speed Digital Inputs

Input High Voltage: 2.0 V min
Input Low Current: 10 nA
Input High Current: -10 pA

Power Source Isolation Voltage to System:
DaqgBook/100/112/120/CE: 0 VDC
DaqBook/216/200/CE: +40 VDC
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Counter/Timer

DagBook/100, /120, /200 | DagBoard/100A, /112A, /200A,
[216A

Counter/timer channels: 5

Connector: DB37 male, P3 (DagBoard has on-board 40-pin
DIN externally accessible via DB37 when optional CA-60
is ordered)

Frequency/Pulse Counting Mode: Up or down, binary or
BCD

Maximum Pulse Count: 80-bit binary (5 channels cascaded)
Maximum Input Rate: 7 MHz

Minimum High Pulse Width: 70 ns

Minimum Low Pulse Width: 70 ns

On-board Time Base: 1 MHz

DBK Option Cards and Modules

CDK10 - Specifications

Input Low Voltage: 0.8 V max
Input High Voltage: 2.2 V min
Input Low Current: 10 | A max
Input High Current: -10 | A max

Frequency/Pulse Generating Mode Maximum Output
Frequency: 1 MHz

Duty Cycle: Variable between limits of approximately 0.0015%
& 99.99%

Output High Voltage: 2.4V min @ -200 1 A
Output Low Voltage: 0.4V max @ 3.2 mA

Name/Function: Expansion/Power/Battery Module
Size: 11" long x 8%" wide x 1 3/8" high
Output Voltages/Current:

+15 VDC (nominal - de-rate by 42% of the +5 V current
usage) @ 160 mA max

-15 VDC (nominal) @ 150 mA max
+5 VDC (nominal) @ 150 mA max
Maximum Output Power: 5 W max
Input Voltage Range: 12 to 20 VDC
Input Current Draw: 1.2 A max
Efficiency: 70% typical
Parallel Provision: OR-ing diodes in output lines

DBKI1 - Specifications

Battery Type: Nickel Cadmium

Run Time with 2 DBK cards: 5 to 7 hours typical
Charge Circuit: Internal

Charge Time: 2 to 4 hours

Input Connections: DIN5

Output Connections: DB37 Male

Controls: ON/OFF Rocker-arm switch

Indicators: LEDs for input power, P1 output power, and
battery charging

Operating Temperature Range: 0 to 50°C
Input Fuse Size: 2 A (Littlefuse 251002)

Name/Function: 16-Connector BNC Adapter Module
Connectors:

DB37 male, mates with Dag* P1

BNC connectors for signal input

Analog Input Connection: 1 BNC connector for each of 16 analog input channels
Dimensions: 221 mm wide x 285 mm long x 25 mm high (8.5” x 11” x 1.375")

Weight: 1.3 kg (3 Ib)

DBK?2 - Specifications

Name/Function: 4-Channel Voltage Output Card

Connectors: DB37 male, mates with P1 screw terminals for
signal output

Resolution: 14-bits (monotonic)

Output Ranges: +5 V or £10 V (jumper selectable per
channel)

Accuracy: 0.05% of FS
Linearity: 0.02% of FS
Hysteresis: 0.01% of FS
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DBK4 - Specifications

Name/Function: 2-Channel Dynamic Signal Input Card
Channels: 2

Signal Connection: 1 BNC connector per channel
Dimensions: 8.28"W x 3.25"H

Power Consumption (typical): 20 mA @ +5V, 95 mA @ +15
V, 80mA@ -15V

Current Source:

Output Impedance: >1.4 Mw

Compliance: 27 VDC

Current Levels: 2 & 4 mA

Broadband Noise: 0.3 pA RMS (B/w = 100 kHz)
Input Impedance: 150 kw
Gain:

Bypass Mode:x1.583  x15.83 x158.3

Filter Mode: x1 x10 x100

DBKS - Specifications

Input Ranges (FS):+5 V +500 mV  +£50 mV
Coupling: AC, DC
AC: 1-pole, 10 Hz HPF
1-pole, 0.1 Hz HPF
Input Signal/Noise: >96 dB (B/w = 100 kHz)
Filter(Typical):
Distortion
Bypass Mode: @ 1 kHz: -83 dB; @ 10 kHz: -80 dB
Filter Mode: @ 1 kHz: -75 dB; @ 10 kHz: -72 dB
Cut-off(Fc):
18 kHz 9 kHz 4.5 kHz 2.25 kHz
1125 Hz 562.5Hz 281.2Hz 1416Hz
Flatness DC - 80% Fc: +0.2 dB
Channel Matching DC - 80% Fc: Phase: +6°
Accuracy Passband Center: + 0.5 dB

Name/Function: 4-Channel 4-20 mA Current Output Card

Connectors: DB37 male, mates with P1. Screw terminals for
signal output.

Accuracy/Linearity: 0.1% FS
Resolution: 4 mA / LSB, monotonic

DBK?7 - Specifications

Hysteresis: 0.02% FS

Regulation: 0.05% FS

Compliance: Rioop = (VSUPPLY - 6) / 0.020 max
Isolation: 500 V

Name/Function: 4-Channel Frequency-to-Voltage Input
Card

Input Channels per Card: 4

Maximum Cards per System: 64

Maximum Channels per System: 256

Input Connector: 1 BNC connector per channel
Daq* Connector: DB37 male, mates with P1
Frequency Ranges: (programmable) 0 Hz to 960 kHz
Analog Input

Low-level: 50 mV typical (100 mV max) p-p sine wave @
10 Hz to 100 kHz. Any edge of 50 (100 max) mV
amplitude and 5 V/s rate. Input impedance: AC-coupled
(0.33 pF), in series w/ 20 KWto ground. 15 mV
hysteresis.

High-level: 0.75 V typical (1.25 V max) p-p sine wave @
10 Hz to 100 kHz. Any edge of 0.75 V (1.25 V max)
amplitude and 50 V/s rate. Input impedance: AC-coupled
(0.33 pF), in series w/ 20 KWto ground. 250 mV
hysteresis.

DBKS - Specifications

Maximum Input Voltage: 30 Vrms (84 Vp-p)

Low Pass Filters: (hardware selectable) 30 Hz, 300 Hz,
100 kHz

Digital Input
TTL-Level: 0.001 to 960 kHz.
Input Impedance: 27 KWpull-up to +5 V || 50 pF
VLow( 0 ):0.8Vtyp, 0.5V min
V High ( 1 ): 1.6 Vtyp, 2.1 V max
Hysteresis: 400 mV min
Pulse Width (high or low): 520 nsec min.
Maximum Input Voltage: -15 V to +15 V.
Output Voltage Range: -5V to +5V
Debounce Delays: (software selectable) 0, 0.6, 2.5, 10 ms

Measurement Rate: up to 500 per second per channel, 1000
per second total

Accuracy: 0.1%

Name/Function: 8-Channel High-Voltage Input Card

Connector: DB37 male, mates with P1 pinouts on the
DagBoard, DagBook, or Dag; screw terminals for signal
inputs.

Voltage Input Ranges: +10VDC, +50 VDC, +100 VDC;
selection by jumper for each channel.

Input Impedance: 10 Mw

Attenuation:

@ 10V, Vout=Vin/2

@ 50V, Vout=Vin/10

@ 100 V, Vout=Vin/50
Output Voltage Range: 5 VDC
Bandwidth: 15 kHz
Attenuation Accuracy: 0.5%
Offset Voltage: Typ: 0.5 mV; Max: 2.0 mV
Offset Drift Typ: 4 pVv/°C; Max: 10 pv/°C

8-4
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DBKO - Specifications

Name/Function: 8-Channel RTD Measurement Card

Connector: DB37 male, mates with P1; screw terminals for
signhal connections

Configurations: 3-wire or 4-wire

Alpha: 0.00385

Inputs: 8 channels

Temperature Ranges: 100, 500, or 1000 w: -200 to +850°C

DBK10 - Specifications

RTD Excitation Current:
500 pA @ 100 w
227 pA @ 500 w
160 uA @ 1000 w
Accuracy: +0.5°C
Resolution: 0.3°C
Range and RTD Type Adjustments: Jumpers on circuit board

Name/Function: 3-Slot Expansion Chassis
Size: 11" long x 8%2" wide x 1-3/8" high
Weight: 3 Ib (empty); add 8 to 12 oz for each card

DBKI11A - Specifications

Capacity: Accommodates any 3 expansion cards
Material: Aluminum
Finish: Black, powder-coated

Name/Function: Screw-Terminal Card

Connector: DB37 male, attaches to P1, P2 or P3 connector
Wire Size Range: 14-26 ga

BNC Option: 4 BNCs for user-soldered connection

DBK12 - Specifications

Name/Function: Analog Multiplexing Card (Low Gain)
Output Connector: DB37 male, mates with P1

Input Connector: Screw terminals

Gain Ranges: x1, x2, x4, x8

Inputs: 16 differential or single-ended (switch selectable as a

group)
Voltage Range:

DagBook/DaqgBoard: +5 VDC bipolar; 0 to 10 V unipolar
Daq PC-Card: +10 VDC bipolar
Input Impedance: 100 Mw (in parallel with switched 150 pF)

DBK13 - Specifications

Gain Accuracy: £0.05% typ, +0.25% max

Maximum Input Voltage: +35 VDC

Slew Rate: 20 V/ps typ, 10 V/us min

Settling Time: 2 ps to 0.01%

CMRR: 80 dB min

Non-Linearity: 0.002% typ, 0.015% max

Bias Current: 150 pA, 0.2 pA max

Offset Voltage: +(0.5 + 5/G) mV typ; +(2.0 + 24/G) mV max
Offset Drift: £(3 + 50/G) uVv/°C typ; +(2.0 + 24/G) pv/°C max

Name/Function: Analog Multiplexing Card (High Gain)
Output Connector: DB37 male, mates with P1
Input Connector: Screw terminals
Gain Ranges: x1, x10, x100, x1000
Inputs: 16 differential or single-ended (switch selectable as a
group)
Voltage Range:
DagBook/DagBoard: £5 VDC bipolar; 0 to 10 V unipolar
Daq P-Card: £10 VDC bipolar
Input Impedance: 100 Mw (in parallel with switched 150 pF)
Gain Accuracy:
+0.05% typ @ G < 1000
+0.25% max @ G < 1000
+0.10% typ @ G = 1000
+100% max @ G = 1000
Maximum Input Voltage: +35 VDC
Slew Rate: 20V/us typ, 10V/us min

Settling Time:

2 ps to 0.01% @ G < 1000

10 ps to 0.01% @ G = 1000
CMRR:

80 dB @ G=1 min

86 dB @ G=10 min

92 dB @ G=100 min

94 dB @ G=1000 min
Non-Linearity:

0.002% typ @ G < 1000

0.015% max @ G < 1000

0.02% typ @ G = 1000

0.06% max @ G = 1000
Bias Current: 150 pA typ; 0.2 pA @ 25°C max

Offset Voltage: +(0.5 + 5/G) mV @ 25°C typ; +(2.0 + 24/G)
mV @ 25°C max

Offset Drift: £(3 + 50/G) pV/°C typ; £(12 + 240/G) pV/°C max

DagBook/DagBoard/Daq PC-Card User's Manual
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DBKI1S5 - Specifications

Name/Function: Universal Current/Voltage Input Card
Input Connectors: Screw terminals for signal connections

Output Connector: DB37 male, mates with P1 on the
DaqgBook, using CA-37-x cable

Attenuation/Shunt Resistor Connector: Machine sockets
accommodate standard Ys-watt resistors

Gain Ranges: x1, x2

Inputs: 16 differential

Voltage Input Ranges: +5 VDC max
Current Input Range: +20 mA max

Attenuator Resistors:
Accuracy: +1%
Temp coefficient: 100 ppm/°C

DBK16 - Specifications

Gain Accuracy: +0.05% typ, £0.25% max

Maximum Input Voltage: +35 VDC

Slew Rate: 10 V/us

Settling Time: 2us to 0.01%

CMRR: 80 dB min

Non-Linearity: 0.002% typ, 0.015% max

Unattenuated Bias Current: 150 pA typ, 0.2 pA max @ 25°C

Offset Voltage:
+(0.5 + 5/G) mV @ 25°C typ
+(2.0 + 24/G) mV @ 25°C max
Offset Drift:
+(3 + 50/G) pv/°C typ
+(12 + 240/G) pVv/°C max

Name/Function: 2-Channel Strain-Gage Input Card
Input Connectors: Screw terminals for signal connections

Output Connector: DB37 male, mates with P1 using CA-37-x
cable

Number of Channels: 2

Excitation Voltage Range: 1.50 to 10.50 VDC @ 50 mA (on-
board adjustment for external source)

Gain Range: x100-1250
Types of Bridges Accommodated:
Full Bridge, Kelvin Excitation (6-wire)
Full Bridge (4-wire)
Half Bridge (3-wire)
Quarter Bridge (2-wire)
Bridge Resistors: On-board provisions for 4 bridge-
completion resistors per channel.
Type Input: Differential DC
Input Impedance: 100 Mw (in parallel with 150 pF)
CMRR: 115 dB

Excitation Voltage Source: External 13 to 18 VDC @ 50
mA/circuit

Excitation Current Output: 50 mA max, current limited at 60
mA

Excitation Sensing: Local or Remote
Excitation Regulation:
Line Regulation: 0.025%

Load Regulation: 0.05%
Reference Voltages: 2.500 VDC
Reference Accuracy: 0.05%
Reference Drift: 3 ppm/°C
Gain Calibration Reference: 5.00 mvVDC
Reference Accuracy: 0.2%
Reference Drift: 20 ppm/°C

Committed instrumentation amplifier for each section with gain
adjust from x100 to x1250 via externally accessed 15-turn
trimpot.

Gain Accuracy: 0.5%
Gain Drift: 50 ppm/°C
Input Offset: 100 pV max
Offset Drift: 4 pv/°C
Output Offset: 20 pv
Offset Drift: 200 pVv/°C
Offset Adjustment: 0-100% of range, 0-5.00 VDC (15-Turn
trimpot)
Full Scale Sensitivity Range:
At 5.00 VDC Excitation: 0.8 to 10 mV/V
At 10.00 VDC Excitation: 0.4 to 5 mV/V
Scaling Amplifier Gain Range: x1 to x10 (15-Turn trimpot)
Low Pass Filter:

3 pole Butterworth, User By-Passable; -9dB @ User-set
Corner Frequency
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DBK17 - Specifications

Name/Function: Simultaneous Sample-Hold Card
Channels: 4
Input Connections: 4 BNC connectors

Output Connector: DB37 male, which mates with P1 on the
DagBook using CA-37-x cable

Number of Cards Addressable: 64
Input Type: Differential
Voltage Input Ranges:

0 to 5000 mVDC

0 to 500 mvDC

0 to 50 mvDC

0 to 25 mVDC

0to 10 mVDC
Input Amplifier Slew Rate: 12 V/us minimum
Acquisition Time:

0.6 ps (10 V excursion to 0.1%)

0.7 ps (10 V excursion to 0.01%)
Channel-to-Channel Aperture Uncertainty: 50 ns
Output Droop Rate: 0.1 pV/us
Input Gains: x1, x10, X100, x200, x500 and User-Set
Input Offset Voltage: 500 pV + 5000/G maximum (nullable)
Input Offset Drift: +5 + 100/G puV/°C maximum
Input Bias Current: 100 pA maximum
Input Offset Currents: 50 pA maximum
Input Impedance: 5 x 10% w parallel with 6 pF

Switchable Bias Resistors: 100 Kw each to analog common
Gain Errors:
0.04% @ x1
0.1% @ x10
0.2% @ x100
0.4% @ x200
1.0% @ %500
Gain vs Temperature:
x1 +/-20 ppm/°C
x10 +/-20 ppm/°C
x100 +/-40 ppm/°C
x200 +/-60 ppm/°C
x500 +/-100 ppm/°C
Non-Linearity:
x1 to £0.015% full-scale
x10 to £0.015% full-scale
%100 to +0.025% full-scale
%200 to +0.025% full-scale
x500 to +0.045% full-scale
Common-Mode Rejection Ratio (CMRR):
70 dB minimum @ x1
87 dB minimum @ x10
100 dB minimum @ x100
100 dB minimum @ x200
100 dB minimum @ x500

DagBook/DagBoard/Daq PC-Card User's Manual
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DBK18 - Specifications

Name/Function: Low-Pass Filter Card
Channels: 4
Input Connections: 4 BNC connectors
Output Connector: DB37 male, which mates with P1 on the
DagBook using CA-37-x cable
Number of Cards Addressable: 64
Input Type: Differential
Voltage Input Ranges:
0 to £5000 mVDC
0 to 500 mvDC
0 to 50 mVDC
0 to 25 mVDC
0to +10 mVDC
Input Amplifier Slew Rate: 12 VV/us minimum
Input Gains: x1, x10, X100, x200, X500 and User-Set
Input Offset Voltage: 500 pV + 5000/G maximum (nullable)
Input Offset Drift: +5 + 100/G pV/°C maximum
Input Bias Current: 100 pA maximum
Input Offset Currents: 50 pA maximum
Input Impedance: 5 x 10% w parallel with 6 pF
Switchable Bias Resistors: 100 Kw each to analog common
Gain Errors:
0.04% @ x1
0.1% @x10
0.2% @ x100
0.4% @ %200
1.0% @ %500

Gain vs Temperature:
x1 +20 ppm/°C
x10 +20 ppm/°C
%100 +40 ppm/°C
x200 £60 ppm/°C
x500 +£100 ppm/°C
Non-Linearity:
x1 to £0.015 % full-scale
x10 to £0.015 % full-scale
%100 to +0.025 % full-scale
%200 to +0.025 % full-scale
%500 to +0.045 % full-scale

Common-Mode Rejection:
70 dB minimum @ x1
87 dB minimum @ x10
100 dB minimum @ %100
100 dB minimum @ x200
100 dB minimum @ %500

Active Filter Device: UAF42 (Burr-Brown)
Number of Poles/Filter: 3

Types of Filters: Bessel, Butterworth, Chebyshev
Frequency Range: 0.1 Hz to 20 kHz

The frequency is set by installation of 4-6 resistors and/or
capacitors in sockets.

Default Frequency: 1 Hz

Other frequencies may be implemented by the user by
soldering resistors and/or capacitors to locations on the 4
blank plug-in headers provided. Values for common
frequencies and their component values are provided with
the blank headers.
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DBK19 - Specifications

Name/Function: High-Accuracy Thermocouple Card

Connector: DB37 male, mates with P1; thermocouples attach
to on-board screw terminals.

Thermocouple Types: J, K, S, T, E, B, R, N
Gain Ranges: x60, x90, x180, x240
Inputs:

14 differential thermocouples

1 cold-junction compensation

1 auto-zero
Cold Junction Sensor Output: 100mV/°C
Voltage Ranges Gains:

0to 80 mV @ %60

0to 50 mV @ %90

0to 25 mV @ %180

0to 20 mV @ %240

0to 10 mVDC
Input Impedance: 20 Kw
Input RC Filter: -3 dB Frequency: 15.9 kHz
Gain Accuracy:

Uncalibrated: 0.15%

Calibrated: 0.02%
Maximum Input Voltage: 35 VDC
CMRR (Input Stage): 110 dB type DC to 60 Hz
Offset: Software compensated
Type/Range/Accuracy/Resolution:

Range Accuracy Resolution
Type Min Max (<0°C) (>0°C) 12-bit 12-bit 16-bit 16-bit
<0°C >0°C <0°C >0°C
J -200°C 760°C 0.6°C 0.6°C 1.2°C 0.5°C 0.1°C 0.1°C
K -200°C 1260°C 1.6°C 1.0°C 1.1°C 0.8°C 0.1°C 0.1°C
T -200°C 400°C 1.4°C 0.8°C 0.8°C 0.3°C 0.1°C 0.1°C
E -270°C 1000°C 1.4°C 0.9°C 1.6°C 0.7°C 0.1°C 0.1°C
N28 -270°C 400°C 0.8°C 0.8°C 1.0°C 1.0°C 0.1°C 0.1°C
N14 0°C 1300°C 1.0°C 5.0°C 5.0°C
S 0°C 1780°C 1.6°C 1.3°C 0.1°C
R 0°C 1780°C 1.6°C 1.7°C 0.1°C
B 0°C 1820°C 1.8°C 1.5°C 0.1°C
DBK?20 - Specifications
Name/Function: General Purpose Digital /O Card Output Currents:

Channels: 48 I/O channels

Connector: Screw terminals

Device: 82C55 x 2

Output Voltage Levels:
Minimum 1" Voltage: 3.0 @ 2.5 mA sourcing
Maximum 0" Voltage: 0.4 @ 2.5 mA sinking

DBK21 - Specifications

Maximum Source Current: 2.5 mA
Maximum Sink Current: -2.5 mA
Input Voltage Levels:
Minimum Required 1 Voltage Level: 2.0 V
Maximum Allowed 0 Voltage Level: 0.8 V
Output Float Leakage Current: 10 pA

Name/Function: General Purpose Digital /0O Card
Channels: 48 |/O channels
Connector: DB37 male, mates with Dag* P2 pinout & to
DigiBook P1, P2, P3
Device: 82C55 x 2
Output Voltage Levels:
Minimum 1 Voltage: 3.0 @ 2.5 mA sourcing
Maximum 0 Voltage: 0.4 @ 2.5 mA sinking
Output Currents:
Maximum Source Current: 2.5 mA
Maximum Sink Current: -2.5 mA
Input Voltage Levels:
Minimum Required 1 Voltage Level: 2.0 V
Maximum Allowed 0 Voltage Level: 0.8 V
Output Float Leakage Current: 10 pA

DagBook/DagBoard/Daq PC-Card User's Manual
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DBK23 - Specifications

Name/Function: General Purpose Optically Isolated Digital
Input Module

Channels: 24 1/O channels
Channel Address: Set by DIP switch
Connector: Screw terminals for signal outputs
Input Voltage Levels:

Range: 3to 30 VDC

DBK?24 - Specifications

Input Current: 1.5 to 15 mA

Operating Voltage Range: 9 to 24 VDC
Module Power Requirements: 0.25 W; AC adapter included
120 VAC Adapter Supplied: 15 VDC @ 0.9 A
Isolation Voltage:

Channel-to-channel: 500 V

Channel-to-system: 500 V

Name/Function: General Purpose Optically Isolated Digital
Output Module

Channels: 24 |/O channels
Channel Address: Set by DIP switch
Connector: Screw terminals for signal outputs
Output Channel Ratings:
Maximum current/channel: 1 A
Voltage drop @ 1 A and 25°C: 1V
Maximum open circuit voltage: 60 VDC

DBK?2S5 - Specifications

Off-state leakage: 10 pA
Module Power Requirements: 1.5 W
120 VAC Adapter Supplied: 15 VDC @ 0.9 A
Isolation Voltage:
Channel-to-channel: 500 V
Channel-to-system: 500 V
Maximum Module Power Dissipation:
12W @ 25°C
6 W@ 50°C

Name/Function: 8-Channel Relay Output Card
Connectors: Screw terminals for signal outputs
Max Number of Cards: 32
Contact Rating:

2A @ 28VDC

DBK30A - Specifications

0.6 A@ 120 VAC

Isolation
Channel-to-System: 250 V
Channel-to-Channel: 150 V

Name/Function: Rechargeable Battery Module

Battery Type: Nickel-cadmium

Number of Battery Packs: 2

Battery Pack Configuration: 12 series-connected sub-C cells

Output Voltage: 14.4 V or 28.8 V (depending on the selected
mode)

Output Fuses: 2 A

DBK32A - Specifications

Battery Amp-Hours: 3.4 A-hr (1.7 A-hr/pack)

Charging Voltage from Supplied AC Adapter: 22 to 26 VDC
@2A

AC Adapter Input: 95 to 265 VAC @ 47 to 63 Hz

Charge Time: 2 hours

Charge Termination: Peak detection

Size: 11" long x 8-1/2" wide x 1-3/8" high

Name/Function: Auxiliary Power Supply Card
Isolation, Input to Output:
DBK32A: 500 VDC (DBK32: 250 VDC)
Output Voltages:
DBK32A: +15 VDC (hominal) @ 500 mA
-15 VDC (nominal) @ 500 mA
(DBK32: +15 VDC (nominal) @ 250 mA
-15 VDC (nominal) @ 250 mA)
Line Regulation: 0.5% (maximum)
Load Regulation: 1.0% (maximum)
Total Output Power: 7.5 VA (full load)
Input Voltage Range: 10 to 24 VDC

Input Current Range: 0.8 t0 2.0 A

Size: 3-1/4" x 8-1/4" x 3/4"

Efficiency: 60% Typical

Input Connections: DIN5 (x2 for daisy-chaining)
Output Connections: DB37 male

Parallel Provision: OR-ing diodes in output lines
Controls: ON/OFF rocker arm switch
Indicators: LED driven by positive output
Over-Voltage Protection: Hardware SCR crowbar on (+) side
Switching Frequency: 150 kHz

Operating Temperature Range: 0 to 50°C
Input Fuse Size: 2 A (Littlefuse 251002)
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DBK33 - Specifications

Name/Function: Triple-Output Power Supply Card
Isolation, Input to Output: 500 VDC
Output Voltages:
+15 VDC nominal @ 250 mA
-15 VDC nominal @ 250 mA
+5 VDC nominal @ 1000 mA
Line Regulation: 0.2% max (+5 V); 5% max (15 V)
Load Regulation: 0.5% max (+5 V); 5% max (15 V)
Total Output Power: 15 VA (full load)
Input Voltage Range: 9 to 18 VDC
Included AC Adapter: 15 VDC @ 0.9 A
Size: 3-1/4" x 8-1/4" x 3/4"
Full-Load Efficiency: 80% Typical

DBK35

Full-Load Input Current Range:

210A @ 9VDC

1.05A @ 18 VvDC
Input Connections: DIN5 (x2 for daisy-chaining)
Output Connections: DB37 Male

Parallel Provision: OR-ing diodes on output lines allow use of
multiple DBK33s in larger systems

Controls: ON/OFF rocker-arm switch

Indicators: LED driven by input voltage

Over-Voltage Protection: Fuse followed by 19 V zener clamp
Switching Frequency: 100 kHz min

Operating Temperature Range: -20 to 70°C

Input Fuse: 3 A (Littelfuse 25003)

Name/Function: PCMCIA Interface Kit
Card Type: Type Il
Connector: DB25

DBKA40 - Specifications

Bus Interface: 8-bit PCMCIA Card Standard 2.1
Power Consumption: 5V @ 35 mA
Included Cable: 2 foot

Name/Function: BNC Analog Interface Module

Daq* Connection: Male DB37 mates with P1.

Analog Input Connection: One BNC connector for each of 16
analog input channels.

Single-Ended Mode: Center conductor carries signal, outer
conductor carries signal ground.

Differential Mode: Center conductor of two adjacent BNC
connectors carries high and input low signals; outer
conductor of both is attached to system ground.

DBK41 - Specifications

Analog Output Connection: One BNC connector for each of
2 analog output channels; center conductor carries signal,
outer conductor carries signal ground.

TTL Trigger Input Connection: One analog output BNC
connector can be switched to provide a TTL trigger input
connection; in TTL mode, the second analog output
channel is unavailable on the BNC connector.

Size: 6.8" wide x 5.3" long x 2.3" high

Weight: 21 oz

Length of Supplied Cable: 6 ft

Name/Function: 10-Slot Analog Expansion Module

Card Capacity: 10 slots

Weight: 4 |b (with no cards installed)

Cable (optional): 8" ribbon DB37 female to DB37 female (CA-
37-x)

Power Indicator: LED powered by DagBook 5 VDC

Daqg* Connection: Male DB37, mates via CA-37-x cable with
P1

DagBook/DagBoard/Daq PC-Card User's Manual
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DBK42 - Specifications

Name/Function: 16-Slot, 5B Signal Conditioning Module
Module Capacity: 16 (input only) 5B modules
Size: 8.5" x 11" x 3.5" (11" x 11" x 3.5" with optional CN-71 or
CN-72)
Weight: 4 |b (with no modules installed)
Cable (optional): CA-37-1
Power Requirements: 10 to 24 VDC @ 2.6 t0 0.3 A
With 16 thermocouple-type modules:
12 VDC @ 0.50 A
15VDC @ 0.40 A
18 VDC @ 0.35 A
With 16 strain-gage type modules:
12VDC @ 1.9 A
15VDC @ 1.5A
18VDC @ 1.3 A

DBKA43A - Specifications

DC Input Fuse: 3 A

Power Indicator: LED powered by internal 5 VDC

Power Connection: DIN5 x2 for daisy-chaining

AC Power Pack:
120 VAC to 15 VDC converter
120 VAC to 15 VDC @ 2.0 A (optional)

Input Connections: DIN96 rectangular, standard, screw terminal
adapter (optional)

Daqg* Connection: Male DB37 mates via CA-37-1 cable with Dag*
P1

DC/DC Converter: 10 to 24 VDC into 5 VDC (isolated)
Isolation:

Input Power to Daqg*: 500 VDC

Signal Inputs to Daqg*: 1500 VDC

Input Channel-to-Channel: 500 VDC

Name/Function: 8-Channel Strain-Gage Module

Connectors: DB37 mates with Dag* P1; mini-DIN6 provided for
strain-gage or external excitation connections

Number of Channels: 8

Excitation Voltage Adjustment Ranges: 1.50 to 10.50 VDC @
50 mA

Input Gain Range: x100-1250; separate instrumentation amplifier
for each channel with gain adjustable via externally
accessible 15-turn trimpot

Accommodated Bridge Types:
Full bridge, Kelvin excitation (6-wire)
Full bridge (4-wire)
Half bridge (3-wire)
Quarter bridge (2-wire)
Bridge-Completion Resistors: On-board resistor socket

locations (Rn0OA, Rn00B, RnO0OC, RnOOE, RnOOF, and
RnO0G) for 6 bridge-completion resistors per channel

Input Type: Differential
Input Impedance: 100 Mw
CMMR: 115 dB

Excitation Current Output: 50 mA max (current limited @ 60
mA)

Excitation Sensing: Local or remote
Excitation Regulation

Line Regulation: 0.025%

Load Regulation: 0.05%

DBK44 - Specifications

Reference Voltages: 2.5 VDC
Reference Accuracy: 0.05%
Reference Drift: 3 ppm/°C
Gain Calibration Reference: 5 mvVDC
Gain Calibration Reference Accuracy: 0.2%
Gain Calibration Reference Drift: 20 ppm/°C
Gain Accuracy: 0.5%
Gain Drift: 50 ppm/°C
Input Offset: 100 pV max
Offset Drift: 4 uv/°C
Output Offset: 20 pVv
Offset Drift: 200 pv/°C
Offset Adjustment: 0-100% of range, 0-5 VDC (15-turn trimpot)
Full-Scale Sensitivity Range
5.00 VDC Excitation: 0.8-10 mV/V
10.00 VDC Excitation: 0.4-5 mV/V
Scaling Amplifier Gain Range: x1-10 (15-turn trimpot)
Low-Pass Filter:
3-pole, user-selected
Corner frequency (Fc) set by user component
Attenuation -3 dB at Fc
Gain x2

Power: 9 to 18 VDC, external supply provided, 16 Watts
maximum

Name/Function: 2-Channel 5B Signal Conditioning Card
Module Capacity: 2 (input only) 5B modules

Weight: 8 oz (with no modules installed)

Cable (optional): CA-37-x

DC Input Fuse: 4 A

Daqg* Connection: Male DB37 mates via CA-37-1 cable with Dag*
P1

Isolation:
Input Power to Daqg*: 500 VDC
Signal Inputs to Daq*: 1500 VDC
Input Channel-to-Channel: 500 VDC

5-12

DagBook/DagBoard/Daq PC-Card User's Manual



Chapter 5

DBK Option Cards and Modules

DBK45

DBKA4S - Specifications

Name/Function: Simultaneous Sample and Hold and Low-
Pass Filter Card

Number of Channels: 4
Input Connections: 4 BNC connectors

Output Connector: DB37 male, which mates with Dag* P1 using
CA-37-x cable

Number of Cards Addressable: 64
Dimensions: 8.25” x 3.25”
Input Type: Differential
Voltage Input Ranges:
0 to £5000 mVDC
0 to 500 mvDC
0 to £50 mVDC
0 to +25 mVDC
0to +10 mVDC
For Custom Gains: Rgan = [40,000/(Gain-1)] - 80 w
Input Amplifier Slew Rate: 12 V/us minimum
Acquisition Time:
0.6 ps (10 V excursion to 0.1%)
0.7 ps (10 V excursion to 0.01%)
Channel-to-Channel Aperture Uncertainty: 50 ns
Output Droop Rate: 0.1 pV/us
Input Gains: x1, x10, x100, x200, x500, and user-set up to X500
Input Offset Voltage: 500 pV + 5000/G maximum (nullable)
Input Offset Drift: +5 + 100/G pV/°C maximum
Input Bias Current: 100 pA maximum
Input Offset Currents: 50 pA maximum
Input Impedance: 5 x 10% w parallel with 6 pF
Switchable Bias Resistors: 100 Kw each to analog common

DBKS0/51 - Specifications

Gain Errors:

0.04% @ x1

0.1% @ x10

0.2% @ =100

0.4% @ x200

1.0% @ %500
Temperature vs Gain:

+20 ppm/°C @ x1

+20 ppm/°C @ x10

+40 ppm/°C @ %100

+60 ppm/°C @ %200

+100 ppm/°C @ x500
Non-Linearity:

+0.015 % full-scale @ x1

+0.015 % full-scale @ x10

+0.025 % full-scale @ x100

+0.025 % full-scale @ x200

+0.045 % full-scale @ x500
Common-Mode Rejection:

70 dB minimum @ x1

87 dB minimum @ x10

100 dB minimum @ %100

100 dB minimum @ %200

100 dB minimum @ %500
Active Filter Device: UAF42 (Burr-Brown)
Number of Poles/Filter: 3
Types of Filters: Bessel, Butterworth, Chebyshev
Frequency Range: 0.1 Hz to 50 kHz

The frequency is set by installation of 4-6 resistors and/or
capacitors in provided socket locations.

Frequency Modules: Optional frequency module kits are
available that consist of 4 plug-in resistor/capacitor (RC)
headers pre-configured for any of the following frequencies:
5 Hz, 10 Hz, 100 Hz, 500 Hz, or 1 kHz—all are Butterworth-
type filters.

Name/Function: 8-Channel Isolated Voltage Input Module

Connectors (DagBook or DagBoard): Male DB37, mates
with P1

Inputs: Removable screw terminals
Number of Channels: 8, individually isolated
Isolation
Channel-to-Channel: 750 V
Channel-to-System: 1250 V
Input Impedance: >10 Mw

Bipolar Input Ranges: +300 V, +100 V, +10 V, 100 mV, 1
V, 10V

Output Voltage Range: +5 VDC
Attenuation Ratios: K= Vin/ Vout

100 mV, K =0.02 (gain = 50)

1V, K=0.2 (gain=5)

10V, K=2.0(gain =0.5)

100 V, K = 20.0 (gain = 0.05)

300 V, K =60.0 (gain =0.017)
Bandwidth: 20 kHz (LPF bypassed)

Low-Pass Filter: Factory installed 3-pole, 3.5 Hz (bypass or
user-set)

Operating Power Voltage Range: +9 to +20 VDC
Module Power Requirements: 7.5 W

Included AC Adapter: 15 VDC, 0.9 A

Size: 8%2" x 11" x 1-3/8"
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DBK 45

DBK Option Cards and Modules

Chapter 5

DBKS?2 - Specifications

Name/Function: Thermocouple Input Module
Connectors:

DB37 male, mates with P1

Thermocouples attach directly to on-board jacks
Thermocouple Types: J, K, S, T, E, B, R, N
Gain Ranges: x60, x90, x180, x240
Inputs:

14 differential thermocouples

1 cold-junction compensation

1 auto-zero
Cold Junction Sensor Output: 100 mV/°C
Voltage Ranges/Gains:

0to 80 mV x60

0to 50 mV x90

0to 25 mV x180

0to 20 mV x240

0to +10 mVDC
Input Impedance: 20 kw
Input RC Filter: -3 dB Frequency: 15.9 kHz
Gain Accuracy:

Uncalibrated: 0.15%

Calibrated: 0.02%
Maximum Input Voltage: 35 VDC
CMRR (Input Stage): 110 dB type DC to 60 Hz
Offset: Software compensated
Type/Range/Accuracy/Resolution: see table

Range Accuracy Resolution

Type Min Max (<0°C) (>0°C) 12-bit 12-bit 16-bit 16-bit
<0°C >0°C <0°C >0°C

J -200°C 760°C 0.6°C 0.6°C 1.2°C 0.5°C 0.1°C 0.1°C
K -200°C 1260°C 1.6°C 1.0°C 1.1°C 0.8°C 0.1°C 0.1°C
T -200°C 400°C 1.4°C 0.8°C 0.8°C 0.3°C 0.1°C 0.1°C
E -270°C 1000°C 1.4°C 0.9°C 1.6°C 0.7°C 0.1°C 0.1°C
N28 -270°C 400°C 0.8°C 0.8°C 1.0°C 1.0°C 0.1°C 0.1°C
N14 0°C 1300°C — 1.0°C — 5.0°C — 5.0°C
S 0°C 1780°C — 1.6°C — 1.3°C — 0.1°C
R 0°C 1780°C — 1.6°C — 1.7°C — 0.1°C
B 0°C 1820°C — 1.8°C — 1.5°C — 0.1°C

DBKS53/54 - Specifications

Name/Function:

DBK53 16-Channel Low-Gain Analog Multiplexing
Module

DBK54 16-Channel High-Gain Analog Multiplexing
Module

Output Connector: DB37 male, mates with P1

Input Connector: BNC - DIFF. Inputs; Pin Jack - Analog
Common

Gain Ranges:
DBKS53: x1, x2, x4, x8
DBK54: x1, x10, x100, x1000
Inputs:16 differential or single-ended jumper selectable as a

group)
Voltage Range:

DagBook/DaqgBoard: +5 VDC bipolar; 0 to 10 V unipolar
Daq PC-Card: +10 VDC bipolar

Input Impedance: 100 Mw (in parallel with switched 150 pF)
Gain Accuracy: 0.05% typ, 0.25% max
Maximum Input Voltage: 35 VDC
Slew Rate: 20 V/s typ, 10 V/s min
Settling Time: 2 s to 0.01%
CMRR: 80 dB min
Non-Linearity: 0.002% typ, 0.015% max
Bias Current: 150 pA, 0.2 A max
Offset Voltage:

+(0.5 + 5/G) V/°C typ

+(2.0 + 24/G) mV max
Offset Drift:

*(3 +50/G) V/I°C typ

*(2.0 + 24/G) V/I°C max
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Daq* Compatibility

This appendix compares the Dag* and MetraByte conventions. In addition to industry-standard
connectors, pinouts, and addressing, the Dag* hardware emulates the:

DAS-16 with 16 channels, 12-bit analog inputs, 2-channel 12-bit analog outputs

PIO-12 with 24 digital 1/O

CTM-05 with 5 16-hit counters

CIO16 Compatibility

This section should only be used with existing programs that use the Computer Boards CIO16 Mode
commands. This documentation does not describe how to use these commands, just the differences
from the Dag* mode. The commands described in the Command Reference chapter should be used for
new development. All CIO16 compatibility files are located in the DOS/MET directory of the Dag*
software release directory. A README filein this directory contains updated information on CIO16
compatibility.

General Differences

Thereisno CIO16.BIN driver file for GW BASIC support. QuickBASIC (supplied with MS-DOS 5.0)
should be used instead. The Quick Library CI016.QLB, can be loaded using the /L option of
QuickBASIC. (Pascal and FORTRAN are not supported.)

The function daqInit (described in the Command Reference chapter) should be called before calling
any of the ClO16 Mode commands to set the printer port and interrupt level of the DagBook. This
function replaces the base address used in Mode 0. All flags that have valid values of O or 1 in the
ClO16 Mode commands can be 0 or non-zero in the DagBook Mode commands. Non-zero means true,
0 means false.

Mode Differences
Mode Description Differences
Mode 0 Initialize Parameter 0O, the board’s base 1/O address, is not used. The function daglnit should
be called instead.

Parameter 1, the interrupt level, is not used. Use daqlnit instead.
Parameter 2, the DMA channel, is not used. Use daqlnit instead.
The Mode 0 command will reset the A/D default values.

Mode 1 Set Mux Limits

Mode 2 Read Mux

Mode 3 Do One A/D

Mode 4 Do N A/D To Array

Mode 5 Do N A/D To Memory

Mode 6 Do N A/D Via DMA The Mode 6 command is identical to Mode 5. It will use interrupts instead of DMA to

perform the transfer because DMA is not available to the DagBook.

Mode 7 Disable Interrupt/ DMA

Mode 8 Read Interrupt/ DMA

Mode 9 Transfer Data To Array

Mode 10 | Configure Counter 0

Mode 11 | Load Counter O

Mode 12 Read Counter 0

Mode 13 | Write Digital OPO-3

Mode 14 | Read Digital IPO-03

Model5 One D/A

Mode 16 Both D/A’'s

Model7 Load A/D Pacer Clock

Ctr1&?2

Mode 18 | D/A & A/D On Interrupt Not implemented

Model9 Analog Trigger Not implemented

Mode 20 | A/D Scan On Interrupt
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Dag* Compatibility Appendix A
Mode Description Differences
Mode50 Easy To Use A/D
Mode 51 | Load Counter 1 & 2
With Hz
Mode55 Configure 24 DIO
Mode 56 Bit Set
Mode57 Bit Read
Mode 58 | ByteSet
Mode59 Byte Set

CTMO05 Compatibility

This section should only be used with existing programs that use the Metrabyte CTM05 Mode
commands. This documentation does not describe how to use these commands, just the differences
from the Dag* Mode. The commands described in the Dag* Command Reference chapter should be
used for new development. All CTMO05 compatibility files are located in the DOS/MET directory of
the DagBook software release directory. A README file in this directory contains updated
information on CTMO5 compatibility.

General Differences

Thereisno CTMO5.BIN driver file for GW BASIC support. QuickBASIC (supplied with MS-DOS
5.0) should be used instead. The Quick Library CTM05.QLB, can be loaded using the /L option of
QuickBASIC. (Pascal and FORTRAN are not supported.)

The function daqInit (described in the Dag* Command Reference chapter) should be called before
calling any of the CTM05 Mode commands to set the printer port and interrupt level. Thisfunction
replaces the base address used in Mode 0 and the interrupt level used in Mode 7. All flags that have
valid values of 0 or 1 in the CTM05 Mode commands can be 0 or non-zero in the Dag* Mode
commands. Non-zero means true, 0 means false.

Mode Differences
Mode Description Differences
Mode 0 Initialize Parameter 0, the board’s base I/O address, is not used. The function
daglnit should be called instead.
All other Parameters are the same.
Mode 1 Set A Counter Mode Register | No Differences
Mode 2 Multiple Counter Control No Differences
Commands
Mode 3 Load Counter Load Register No Differences
Mode 4 Read Selected Counter Hold No Differences
Register
Mode 5 Read The Digital Input Port Not implemented. The digital input port was changed to a high-speed 16-
bit digital input port that must be read as part of the A/D scan sequence.
Mode 6 Write To The Digital Output Not implemented. The digital output port was changed to a high-speed 16-
Port bit digital input port that must be read as part of the A/D scan sequence.
Mode 7 Latch counters & Save On Parameter 6 (the start on IPO flag) is not used because the digital input
Interrupt port was changed to a high speed 16-bit digital input port that must be
read as part of the A/D scan sequence.
Parameter 7, the interrupt level, is not used. Use daqlnit instead.
All other parameters are the same.
Mode 8 Return Status Of Interrupts No differences
Mode 9 Transfer Data During/After
Interrupt
Mode 10 [ Measure Frequency No differences
Mode 11 | Latch Counters & Save On Parameter 6 of Mode 7 (the start on IPO flag) is not used because the
Interrupt; Dump Data To digital input port was changed to a high-speed 16-bit digital input port that
Selected Offset & Segment must be read as part of the A/D scan sequence.
Parameter 7 of Mode 7 is not used. Use dagqlnit instead.
All other parameters are the same.
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CE-Compliance

Overview

CE standards were developed by the European Union (EU) dating from 1985 and include specifications
both for safety and for EMI emissions and immunity. Now, all affected products sold in EU countries
must meet such standards. Although not required in the USA and elsewhere, these standards are
considered good engineering practice because they enhance safety while reducing noise and ESD
problems.

In contracted and in-house testing, most Dag* products met the required specifications. Those
products not originally in compliance were redesigned accordingly. In some cases, alternate product
versions, shield plates, edge guards, special connectors, or add-on kits are required. (For examples,
refer to the section CE Enhancements for Existing Products a the end of this appendix.)

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

CE Standards and Directives

The electromagnetic compatibility (EMC) directives specify 2 basic requirements:
The device must not interfere with radio or telecommunications.
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: CISPR22:1985;
EN55022:1988 (Information Technology Equipment, Class A for commercia/industrial use);
and EN50082-1:1992 for various categories of EMI immunity.

The safety standard that applies to Dag* 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:
- indoor use
altitude up to 2000 m
temperature 5°C to 40°C (41°F to 104°F)
maximum relative humidity 80% for temperatures up to 31°C (87.8°F) decreasing linearly to
50% relative humidity at 40°C (104°F)
mains supply voltage fluctuations not to exceed +10% of the nominal voltage
other supply voltage fluctuations as stated by the manufacturer
transient overvoltages according to installation categories (overvoltage categories) I, 11 and I11.
For mains supply, the minimum and normal category isll.
pollution degree 1 or 2 in accordance with |EC 664.

For clarification, terms used in some Declarations of Conformity include:

- pollution degree: any addition of foreign matter, solid, liquid or gaseous (ionized gases) that
may produce areduction of dielectric strength or surface resistivity. A pollution degree | 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 Il implies the expectation of occasional condensation.
overvoltage (installation) category: classification with limits for transient overvoltages,
dependent on the nominal line voltage to earth. Category | implies signals without high transient
values. Category Il appliesto typical mains power lines with some transients.

DagBook/DagBoard/Daq PC-Card User's Manual B-1



CE-Compliance Appendix B

Safety Conditions

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

Thiswarning symbol is used in this manual or on the equipment to warn of possible injury
or death from electrical shock under noted conditions.

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

Dag* products contain no user-serviceable parts; refer al service to qualified personnel. The specific
safety conditions for CE compliance vary by product; but general safety conditions include:
The operator must observe all safety cautions and operating conditions specified in the
documentation for all hardware used.
The host computer and all connected equipment must be CE compliant.
All power must be off to the device and externally connected equipment before internal accessto
the device is permitted.
Isolation 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 Vrmsor £60 VDC must not be applied if any condensation has formed
on the device.
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:
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.
The host computer must be properly grounded.
In low-level analog applications, some inaccuracy is to be expected when 1/0 |leads are exposed
to RF fields or transients over 3 or 10 V/m as noted on the Declaration of Conformity.

CE Enhancements for Existing Products

Several CE enhancements are described in the following sections:
DBK41/CE
Edge Guard (for the DBKs 5, 8, and 44)
Special cables and connectors
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CE-Compliance

DBK41/CE

The DBK41/CE includes 3 variations of EMI shield plates that attach to the DBK41 enclosure.
Besides acting as an electrical safety barrier, these shields reduce el ectromagnetic interference (EMI)
escaping from (or entering into) the 10-slot expansion enclosure (seefigure). Note: This CE kit is
included with the DBK41/CE and is an optiona accessory for a non-CE DBK41.

Cover Screw Shield Plate Shield Plate Shield Plate
for DBKs for Empty Slot for DBK32A/33
Star Washer Power Card
- @

Screw
Shield Plate,
Side View

I L1

Support Tab DBK41 Rear Panel

Edge Guards for DBKs 5, 8, and 44

A plastic barrier attached to the end of a DBK card helps prevent access to leads or circuits carrying
lethal voltages. These edge guards attach to DBKs 5, 8, and 44 (see figure below) that are mounted in
a DBK41/CE with EMI shield plates (see figure above). The access dot alows insulated wires to pass
through the barrier or for trimpot adjustments with a small screwdriver.

Edge Guard Access Warning Label Edge Guard
(405-2001) Slot (280-2000)

DBKS5 or DBK8

|
&
|

Self-tapping Screws
gW 3/8" long (HA-115) g
Fig 1. Edge Guard Kit for DBK5 and DBK8 Fig 2. Edge Guard Kit for DBK44
(p/n 232-0806) (p/n 232-0805)

Special Cables and Connectors

Some Declarations of Conformity specify particular cables or connectors that must be used for CE
compliance; e.g., the special BNC connectors used with the DBK4, DBK 17, DBK 18, and some other
BNC-equipped cards and modules. The ideaisto insulate the BNC connector from high-voltage
sources such as static charges that can enter the circuitry via an exposed connector and cause ESD
damage. PV C dust caps (p/n CN-96) must cover all unused BNC connectors. With dust caps removed,
special coaxia cables with insulated end-connectors and rubber O-rings (p/n 418-0800) must be used
(seefigure). Properly installed connectors and dust caps ensure that no metallic surfaces are exposed.

O-Ring
Shielded

BNC Conn\e::tor \Q

Dust Cap
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Index

Thisindex supplements the Table of Contents. Chapter titles are shown in bold italics; major headings
are shown in italics. Theindex also includes topics that are not specified in headings and that may
appear in severa chapters. Chapter numbers are shown in bold.

12-Bit vs 16-Bit Resolution: 11-10
5B module:
5-106,107,109,110,111,126,127,129,130,131

A

accelerometer: 5-21,22,23,24,25,26
ADC: 1-1,2,3;

3-5

5-2,41;

7-1,2,6,10
Analog Filtering: 7-11
Analog Meters: 6-8
Analog Output Window: 6-9
Analog to Digital Conversion DagBook, DagBoard,

and Daq PC-Card:1-2

API Error Codes: 7-14
API: 1-1,5;

5-11,15,18,30,41,84;

6-10;

7-1,3,12,14
Arbitrary Waveform Window: 6-11
averaging: 5-49,50,51;

6-4, 7-10,11

B

121, 122, 123, 143;

6-3;
CAL/NORM switch; 5-120
CE-Compliance: B-1
CE Standards and Directives: B-1
CDK10 Expansion/Power/Battery Module:5-7
Channel Control and Management. 7-2
Charts: 6-7
Client Driver:4-4
Compatibility, Daq*: A-1
Counter/Timer Functions: 7-5
Counter/Timer Window: 6-10
counter/timer: 2-1,3,6;

3-1,4,6;

5-54;

6-1,5,10;

7-5,6
crosstalk: 7-11,12
Customer Assistance: 7-13

D

Bar Graph Meters: 6-8
bipolar: 1-1, 3;
2-6;
3-1;
5-1,10,16,21,32,37,44,49,56,58,60,65,68,
129,138,142,146;
6-3,20;
7-2,4,10
Beginner s Tour of DaqView: 6-2
Bridge Applications: 5-115
buffer: 2-3;
5-20,21,39;
6-11;
7-1,12,14
Butterworth filter: 5-17,70,75,76,77;
7-11

C

cable driving: 5-26

calibration: 2-14;
3-11;
5-18,20,24,41,64,65,67,80,116,117,120,

Daq PC-Card Hardware and Installation: 4-1ff

Dag* Family:1-2

Dagqg* Sequencer: 7-4

Dag* Software: 1-4

Dag* System Design and Development: 1-5

DaqBoard Hardware and Installation: 3-1ff

DaqBook Hardware and Installation: 2-1ff

DagTest: 2-13

DagqView: 6-1ff

DagqViewXL: 6-16

Data Acquisition Systems: 1-1

DBK Option Cards and Modules: 5-1ff

DBK]1 16-Connector BNC Adapter Module: 5-9

DBK10 Four-Channel Voltage Output Card: 5-52

DBK11A Screw-Terminal Option Card: 5-53

DBK12 and DBK13 Analog Input Multiplexer Cards:
5-55

DBK15 Universal Current/Voltage Input Card: 5-58

DBK16 2-Channel Strain-Gage Card: 5-61

DBK17 Simultaneous Sample and Hold Card: 5-71

DBK18 Low-Pass Filter Card: 5-74

DBK19 Screw-Terminal Option Card: 5-78

DBK?2 Four-Channel Voltage Output Card: 5-10

DBK20 and DBK21 Digital I/O Cards: 5-81

DBK?23 Isolated Digital Input Chassis: 5-83

DBK24 Isolated Digital Output Chassis: 5-87

DBK?25 Screw-Terminal Option Card: 5-91
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DBK30A4 Rechargeable Battery Module: 5-99

DBK32A4 Auxiliary Power Supply Card: 5-97

DBK33 Triple-Output Power Supply Card: 5-99

DBKA4 2-Channel Dynamic Signal Input Card: 5-13

DBK40 BNC Analog Interface: 5-101

DBKA41 Ten-Slot Expansion Module: 5-103

DBKA42 16-Slot 5B Signal Conditioning Module: 5-106

DBKA43 Eight-Channel Strain-Gage Module: 5-112

DBK44 2-Channel 5B Signal Conditioning Card.: 5-
126

DBK45 4-Channel SSH and Low-Pass Filter Card: 5-
132

DBKS5 Four-Channel Current Output Card: 5-28

DBKS50/51 Voltage Input Modules: 5-136

DBKS52 Thermocouple Input Module: 5-141

DBK53/54 Low/High-Gain Analog Multiplexing

Modules: 5-144

DBK?7 Four-Channel Frequency-To-Voltage Input
Card: 5-32

DBKS& Eight-Channel High-Voltage Input Card: 5-43

DBKY Eight-Channel RTD Card: 5-47

debouncing: 5-39,40

differential modes: 5-145

7-7ff
Digital I/O Window: 6-10
Digital Meters: 6-8

E

J

JPI - External Analog Expansion Power: 2-6;
3-4
JP2 - DAC Reference Selection: 2-6;
3-5
JP3 - Bipolar or Unipolar A/D Operation: 2-6
JP4 - Single-ended or Differential Analog Input
Channels: 2-7
JP5 - Time Base Selection: 2-7
JP6 - Watchdog Timer Enable/Disable: 2-7
JPS8 - Interrupt & DMA: 3-5

Edge Guards for DBKs 5, 8, and 44 B-3
edge selection: 5-39,41
EMI: 5-36,103,105
Enabler: 4-6
EPP: 1-2;
2-1,8,13,14;
6-6;
ESD - Electrostatic Discharge: 7-12
ESD: 2-4;
3-3
4-2;
7-1,12

F

L
low-pass filtering: 5-74;
7-11
M
mx+b: 5-49,60,109,110,129,130
(0)
Overview: 1-1ff
P
P1 Pinouts: 2-9;
3-7,
4-10
Piezoel ectric accelerometer: 5-21
PostView: 1-4;

6-1,4,5,13,14,15,19
power management: 1-4,6;

5-2,3,18;

7-13

R

fastener panel: 5-93
filter bypass: 5-13,137
fuse: 3-3;

5-108

G

Radio Frequency Interference: 7-13

References for Differential Modes: 7-8

relay: 5-39,91

RTD: 1-4,
5-1,47,48,49,50,51,111,126,131;
6-21;

S

GageCal Program: 5-122
Grounding: 5-25
7-8

|

Input Impedance: 7-11
Input Isolation: 7-7
Input Termination: 5- 132

scan rate: 1-3;
2-1;
3-1;
5-2;
6-7;
7-5

scan sequence: 2-1,3;
3-1;
4-1,7,
5-17,49,55,140,144;
7-2

sensor: 1-1;

I-2
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5-21,22,23,25,26,27,36,37,68,69,78,79,
123,141,142
shunt-calibration resistors: 5-117
Signal Acquisition: 7-4
Signal Conditioning the DBK Cards and Modules:1-3
signal coupling: 5-13
Signal Management and Troubleshooting Tips: 7-1ff
signal management: 1-5;
7-1
signal modes: 7-7,10
Signal Problems: 7-10
Simultaneous Sample and Hold: 7-6
single-ended mode: 5-141;
7-7
source impedance; 7-1,11,12
Specifications: 8-1ff
SSH: 2-6,9;
3-57;
4-10;
5-11,16,17,18,29,37,71,72, 138;
7-6
strain gage: 1-3;
2-1;
3-1;
5-61,62,67,68,69,95,108,112ff, 126,128;
6-21,
7-1
System Noise: 7-0

T

4-7;
5-3,14,17,26,58,62,63,65,67,68,107,108,
115,121,123,127,128;
6-1;
7-1,10,11,12
triboelectric: 5-21,26
triggering: 2-1;
3-1;
6-12;
7-511
trimpot: 5-65,69,70,120ff
Troubleshooting Checklist: 7-12
TTL: 1-3;
2-1,3;
3-1, 6;
4-3
5-39,42,82,91,101,102;
6-4,22;
7-2,5

U

thermocouple: 5-78,80,106,107,108,110,111,126,
128,129,130,141,143;
6-20,21;
7-9
transducer: 1-1,3,4;

Unipolar and Bipolar Measurement: 7-10
unipolar: 1-1,3;
2-6;
3-1;
5-56,58,60,65,66,68,69,129,146;
6-3,9,20;
7-1,2,4,10

\u4

watchdog: 2-7;
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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 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 should malfunction, 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 Ilimited 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 being 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 which wear are not warranted, including but not
limited to contact points, fuses, and triacs.

OMEGA is pleased to offer suggestions on the use of its various products. However,
OMEGA 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 it will be
as specified and free of defects. OMEGA 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. P.O. number under which the product was 1. P.O. number to cover the COST
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 1996 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 prior
written consent of OMEGA ENGINEERING, INC.



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

TEMPERATURE

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

Calibrators & Ice Point References

Recorders, Controllers & Process Monitors

Infrared Pyrometers

PRESSURE, STRAIN AND FORCE
M Transducers & Strain Gauges

M Load Cells & Pressure Gauges

M Displacement Transducers

M Instrumentation & Accessories

FLOW/LEVEL

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

M Turbine/Paddlewhedl Systems

M Totalizers & Batch Controllers

pH/CONDUCTIVITY

M pH Electrodes, Testers & Accessories

M Benchtop/Laboratory Meters

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

DATA ACQUISITION

Data Acquisition & Engineering Software
Communications-Based Acquisition Systems
Plug-in Cards for Apple, IBM & Compatibles
Datalogging Systems

Recorders, Printers & Plotters

EATERS
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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