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About This Manual

This manual explains the setup and operation of the TempBook data acquisition system. This manual

consists of chapters and document modules. The later are like chapters, but as they are shared by other
manuals and are sometimes used as “stand-alone” documents. For these reasons the document modules
do not contain chapter headings, nor do they contain footers that associate them with a specific manual.

Chapter 1 - Introduction and Quick Start includes an overview, specifications, and a Quick Start that
explains how to hook up a simple system.

Chapter 2 - Installation, Configuration, and Calibration discusses switches, indicators, connectors,
hardware hookups, software installation, configuration, and calibration.

Document Module — DaqView [32-Bit Support]. DaqView is out-of-the-box data acquisition software
that is installed during 32-Bit Product Support Installation. Pull-down menus, toolbars, charts,
and parameter fields are discussed. The program does not apply to 16-Bit TempBook Support.

Document Module - DaqViewXL [32-Bit Support]. DaqViewXL is an optional out-of-the-box
Microsoft-based add-on for data-acquisition and spreadsheet display. The program does not
apply to 16-Bit TempBook Support.

Document Module — PostView [16-Bit and 32-Bit Support]. PostView is a post-data acquisition
viewing program that allows you to view waveforms that were previously acquired by
TempView.

Document Module - TempView [16-Bit Support]. This document module explains the use and features
of the out-of-the-box data acquisition software that is installed during the 16-Bit Product Support
Installation. Pull-down menus, charts, and parameter fields are discussed. Note that this
document module does not apply to 32-Bit TempBook Support.

Chapter’s 3 and 4 — These two chapter’s have been replaced with document modules. Your user’s
manual continues at this point with chapter 5.

Chapter 5 - Programmer’s Guide explains how to custom-program for your application. Various
concerns are discussed; e.g., a comparison of standard and enhanced APIs and language support.

Chapter 6 — 16-Bit API Programming of the TempBook With C describes several example programs
using the standard API with the C language.

Chapter 7 - Software Calibration and Zero Compensation describes the commands and parameters
related to calibration and zero compensation. This chapter organizes and supplements related
sections of the tbkCommand Reference chapter.

Chapter 8 - Thermocouple Measurement describes the commands and parameters related to
thermocouple measurement. This chapter organizes and supplements related sections of the
tbkCommand Reference chapter.

Chapter 9 - thkCommand Reference (16-Bit API) describes the commands and parameters of the
16-Bit API including useful reference tables.

Chapter 10 - Programming Models for 32-Bit API describes the fundamental building blocks for
TempBook data acquisition software. These programming blocks can then be arranged and
filled with your parameters to make your system do as you please. Program excerpts illustrate
the basic concepts and can often (with modifications) be used in your code.

Chapter 11 - dagCommand Reference (32-Bit API) describes the commands and parameters of the
32-Bit API including useful reference tables.

Using this equipment in ways other than described in this manual can cause
personal injury or equipment damage. Before setting up and using your
equipment, you should read all documentation that covers your system. Pay
special attention to cautions and warnings formatted like this one.
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Software Reference Note for Users of 16-Bit TempBook Support:
16-bit PC users can use TempView out-of-the-box software (see the TempView
document module), or may choose to program their own application.

Programmers using 16-bit API should refer to chapters 5 through 9. Chapters 6, 7, and 8
provide examples and explain how to perform common tasks with the 16-bit API
detailed in chapter 9.

Software Reference Note for Users of 32-Bit TempBook Support:

32-bit PC users can use the DaqView and DaqViewXL out-of-the-box software
programs (refer to the related document modules); or program their own application.
Programmers using 32-bit API should refer to chapters 5, 10, and 11. Chapter 10
explains programming models for the enhanced API, detailed in chapter 11.

Note: 16-Bit and 32-bit refer to software support, not to A/D resolution.
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Introduction and Quick Start 1

Overview

This chapter describes the TempBook in general terms including specifications. A Quick Start is included
in the chapter to help you get a simple system up and running in a short amount of time. Chapter 2 has
more detailed instructions.

Description
Program- .
- Sample & 12-bit, 100 kHz
L",ig:ﬁiffﬂ 25 hold »| analog-to-digital Computer /O
10. 20 50. 100 amplifier converter (ADC)
200 Per channel gain select T .
and bipolar/unipolar select To standard
100 kHz il PC parallel
< clock | portor EPP
512-step \ 4 :
random access
channel/gain
8 differential or sequencer Optional
16 sing I_e-ended 512-word PCMCIA
analog inputs A A Sequencer FIFO interface
reset data
buff
Signal /0 ! utrer
Removable Termination Card A Fasts tr:jrou‘ljgh
— 8 general purpose or 4| to standar
w7 " 51 8 _»! high-spped digital inputs Programmatple b ‘ pal_re;llel
5 = : = s 8 general purpose sequencer timebase, 1| printer
S [ 3 | digital outputs 10ps to 10 hrs
mmmEmJ4 =2 @ ™| 1 counter/timer 4
11 TTL trigger input R
Interface to
Power Input DC/DC Converter ;téndard” |
o) 5 paralle
+9 to 20V |_+log port/EPP
DC o | -15g

TempBook/66 Block Diagram

The TempBook/66 adds voltage and thermocouple measurement capability to notebook PCs for portable
test applications. The TempBook also provides an effective alternative to plug-in boards for desktop PCs.
The TempBook provides 12-bit, 100 kHz data acquisition and can support up to 800 Kbyte/s data transfer
to a PC via an enhanced parallel port interface or PCMCIA link. The unit can also connect to a standard
parallel port and transfer readings [directly to disk] at up to 100K readings/s. As an external module with
the same footprint as a typical notebook PC, the TempBook can be attached directly under a notebook PC
for portability.

The TempBook has a built-in analog capability that permits it to measure 8 channels in a differential mode
or 16 channels in single-ended mode. Its on-board programmable-gain instrumentation amplifier can be set
to gains of x1, 2, 5, 10, 20, 50, 100 or 200 on a per channel basis. Its A/D converter scans selected
channels at a constant 10 us/channel rate, minimizing the time skew between consecutive channels. The
time between the start of each scan sequence can be programmed to start immediately or at intervals of up
to 10 hours. The TempBook features a hardware-based digital/ TTL trigger that minimizes trigger latency to
less than 10 us. The TempBook can also be triggered from a command from the PC.

The TempBook/66 can be powered by an included AC adapter, a standard 12V car battery, any
+9 to 20 VDC source, or an optional rechargeable nickel-cadmium battery module (DBK30A). This makes
it ideal for field and remote data acquisition applications.
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TempBook related Software — What you should install from the Data Acquisition CD

For 32-Bit Support* For 16-Bit Support*

e 32-bit TempBook Support e 16-bit TempBook Support
is used with Windows 9x, ME, NT, and is used with Windows 3.x Operating
Windows 2000 Operating Systems and Systems and installs:

installs the following: TempView (16-bif)

DaqView (32-bit) TempCal (16-bit)
DaqViewXL (32-bit)
File Converter (32-bit)

DaqCal (32-bit) 16-bit drivers for VB, C, PASCAL, and

DOS
32-bit drivers for VB, C, and Delphi
PDF version of Programmer’s Manual
e PostView, Post-data viewing program e  PostView, Post-data viewing program
e Acrobat Reader ® Acrobat Reader
*32-bit refers to support, not to A/D resolution. *16-bit refers to support, not to A/D resolution.

Available Accessories
Additional accessories that can be ordered for the TempBook/66 include:

¢ WBK20A PCMCIA interface card and cable
e DBK30A Rechargeable battery module
e WBK21 ISA Interface Card

Specifications

General
Connector: Connects to a PC via an included parallel port cable; user signals are connected via screw terminals on a
removable screw-terminal card.
Thermocouple Types: J,K, S, T,E,B,R&N
Input Ranges:
Unipolar: .05, 0.1, 0.2, 0.5, 1, 2, 5, 10V
Bipolar: £0.025, .05, 0.1, 0.25, 0.5, 1, 2.5, 5V
Analog Inputs: 8 differential or 16 single-ended voltage or 8 differential thermocouple inputs
Analog-to-Digital Converter: 12-bit with no missing codes, unsigned binary output format.
Cold Junction Sensor Output: 100 mV/°C
Input Impedance: 100K/100M Ohm, Switch-selectable on a per-channel basis in parallel with switched 100 pF
Input RC Filter -3dB Frequency: 15.9 kHz switch-selectable on a per channel basis
Gain Accuracy: 0.1%
Maximum Input Voltage: +15V
CMRR (Input Stage): 90 dB typ, DC to 60 Hz
Offset: Software-compensated
Offset Drift: Software-compensated

Channel Sequencer

Depth: 512 locations

Speed: 10 ys per channel, fixed

Interval Between Scans: 10 us to 10 hours, software-programmable
Gains: Sequencer programmable on a per-channel basis.
Unipolar/Bipolar: Sequencer programmable on a per channel basis.

Single-Ended/Differential: Software programmable for all channels
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Digital 1/0
Inputs
Number: 8 fixed as inputs
Usage: General-purpose register addressable or high-speed scanned via channel sequencer
Type: TTL-compatible
High Voltage: 2.0 V min
Low Voltage: 0.8 V max
Outputs
Number: 8 fixed as outputs
Usage: General-purpose register addressable
Type: TTL-compatible
High Voltage: 3.0 V @ 2.5 mA source
Low Voltage: 0.4V @ 2.5 mA sink
Trigger Input
Type: TTL-compatible
High Voltage: 2.0 V min
Low Voltage: 0.8 V max

Counter/Timer Port

Device: 8254 (PO only)

Number: 1 gate input, 1 clock input & 1 output
Clock: Internal 100 kHz or external up to 10 MHz
Usage: Register addressable

Type: TTL compatible

Input High Voltage: 2.0 V min

Input Low Voltage: 0.8 V max

Output High Voltage: 3.0 V @ 2.5 mA source
Output Low Voltage: 0.4 V @ 2.5 mA sink

Temperature Specifications

Thermocouple Accuracy Thermocouple Resolution (°C)
(TempBook/66 @ 0 to 50°C)
Type Min Max Accuracy

(°C) (°C) (<°C) (>°C) Type <0°C >0°C
J -200 760 10.9 10.9 J 1.2 0.5
K -200 1260 2.4 1.5 K 1.1 0.8
T -200 400 2.1 1.2 T 0.8 0.3
E -270 1000 #2.1 1.3 E 1.9 0.9
N28 -270 400 1.2 1.2 N28 0.9 0.9
N14 - 1300 - 1.5 N14 - 5.0
S - 1780 - 2.4 S - 1.6
R - 1780 - 2.4 R - 1.5
B +900 1820 - 2.7 B - 1.8
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Quick Start

For those users who wish to get their TempBook up and running as quickly as possible, this section
provides a brief explanation of the steps required.

/\ Reference Note: Refer to chapter 2, Installation and Configuration, if you are not
- already familiar with TempBook systems, or if you need information that goes beyond
the scope of this Quick Start.

Signal Connection

The thermocouple and voltage input signals are fed to the TempBook through a removable termination
card. To remove this card, rotate the ejector handle with your thumb or finger. Once removed, the
thermocouple or voltage connections should be made as shown in the figure.

NOTE: For thermocouple

wire, red-striped conductor
/ is usually the low side. / / /
I

Channel 2 [50]
Low
000000000 Side
— SNGLZZITEFSILTL 2
Pem—— Ow_\é
CHO CH1 CH2 CH3
DIFF |[£ P s 22 £P &

[COSSSSOS88 |

081921031
Signal wires to

thermocouples Channsl #Se s 4 J2143 Wiring Scheme Channel #s Analog’Commo
or voltages A2 2 8
Low [HLHLHLH [0 000008 ]S 15714613 5124
Side J2 N S1J2
—rTrTrITrI O
jossm——— DIFF [c% o6 o5 cra| ©
= . 09990000/ 2
H!gh SNGL(—\H\IKOZ\;MSA% Low
Side Side
Channel 13
/ Differential connections / / Single-ended connections /

Signal Connections, Differential and Single-Ended

When connecting both low and high level signals, the low-level signals should be
connected to the lowest numbered channels with connections following in ascending
order of signal magnitude.

The DIP switches located on the termination card connect optional biasing resistors as well as input filters.

e For thermocouple or other differential inputs, these switches should be closed to provide the required
bias current path.

e For single-ended inputs these switches can be optionally opened or closed.
For further details, refer to section Termination Card and I/O Connectors in chapter 2.

PC Connection

The TempBook communicates with a laptop or desktop computer through the parallel printer port. Connect
the supplied cable to the computer’s parallel port and the TempBook's parallel port.

Laptop or Desktop PC

Parallel Printer Port
(usually LPT1 or LPT2)
TempBook
O &) o |

(+7Tou0vDe) | PARALLEL PRINTER £ROM PC PARALLEL PORT _ TERMINATION GARD SLOT

PC-to-TempBook Connection
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Power Connection

The TempBook is typically powered from the supplied wall-mount converter or from an optional DBK30A
battery module. The wall-mount converter plugs into any standard 110 VAC wall outlet and its other end
plugs into the circular DINS receptacle on the TempBook's rear panel. If using the battery module, please
refer to the section Rechargeable Battery Module in chapter 2.

Standard 110V
Wall Outlet

Wall-Mount Converter

(Supplied)
127 ’

TempBook

0 1 TO PARALLEL PRINTER  FROM PC PARALLEL PORT ™o S e n 51 o7

TempBook Power Connection

Software Installation

The TempBook/66 comes with a Microsoft Windows-based application (32-bit DaqView) that provides the
easiest means to collect data from the TempBook. To install the software insert the installation CD into
your PC’s CD drive. After agreeing with the legal statement a master setup screen will appear (see
following figure).

If you are using Windows 3.x, select 16-bit TempBook Support from the Data Acquisition Software Master
Setup screen, otherwise select 32-bit (see following figure).

Data Acquisition Suﬂwale Master Setup

Data Acqumtlon

w ... .t Plegseselect the compo;sems to msm’ﬂ and click
ol 16-Bit 32-Bit  "Start Iestell” or choose "Exit" to abort

TempScan/MultiScan/ChartScan Support
‘| DagBook/DagBoard Support

Personal Dag Support
| Dag PC-Card Support

WaveBook Support

TempBook Support

LogBook Support

Q@DDED

- .A-l:.ru-hat Reader
" PostView Post-Acquisition Waveform Viewer

=

L _ Start Install | Exit |

Selecting TempBook Support (32-Bit), Acrobat Reader, and PostView from the Master Setup Screen

After selecting TempBook Support [also, Acrobat Reader and PostView, if desired], click
Start Install and follow the on-screen prompts.

Once the setup program has installed the software, a TempBook program group will appear within
Windows. To start DaqView, click on its program icon. The main window will soon display a spreadsheet
of channels in rows and channel parameters in columns.
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Reference Note:

Y/
% Users of 32-bit TempBook Support should refer to the DaqView, DaqViewXL, and
PostView document modules.

Users of 16-bit TempBook Support should refer to the TempView and PostView
document modules.

Parallel Port Capabilities

The TempBook includes a test program that verifies your computer's parallel port, testing its standard and
enhanced capabilities.

e Standard LPT ports on IBM compatible computers have two modes to read data from the printer port:
4-bit and 8-bit. The 8-bit mode is somewhat faster than the 4-bit, but not all printer ports support this
mode.

e Enhanced parallel ports (EPP) are parallel ports that include additional hardware that allows the
TempBook to communicate with the PC at 3 to 10 times the speed possible with standard parallel
ports. This greatly improves data acquisition performance.

Enhanced parallel ports 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 those computers which have plug-in card slots, EPP adapter cards are available. You may
wish to contact your computer's manufacturer for details about your machine and possible adapter cards.

TempBook Configuration Under Windows 95/98/ME/NT/ and 2000

This section describes the configuration of TempBook devices under the Windows 95/98/ME/NT and 2000
operating systems. A configuration utility is supplied via a control panel applet. The Daq Configuration
applet allows you to add a device, remove a device, or change existing configuration settings. Daq
Configuration also has a built-in test utility to test the device. The test utility provides feedback on the
validity of the current configuration settings as well as providing relevant performance summaries.

Daq Configuration can be found in the Windows #JDag Configuration
control panels and can be executed any time that it is ~Devica Iventor
desirable to add, remove or change device
configuration settings. Daq Configuration may also ¥ TempBaokd
be entered during driver installation. The following
description applies to either method.

The Daq Configuration/Device Inventory screen at
right will display all currently configured devices.
Devices are identified by their name, and by an icon
that indicates the device type. If no device is currently
configured, no device will appear in this field.

The 4 buttons across the bottom of the Daq
Configuration screen are used as follows:

e Properties. Current configuration settings for a
device can be changed. by bringing up the e || [eaaeses]
corresponding properties screen. To do so,
double-click the device icon or single-click the
device and then select the Properties button.

e Remove. The Remove button is used to remove a device from the configuration. A device may be
removed if it is no longer installed or if the device’s configuration no longer applies.

Bemove Close

Note: If a device is removed, applications may no longer access the device. However, the device can
be re-configured at any time using the Add Device function described below.

e Close. The Close button may be used at any time to exit the Daq Configuration applet.

1-6
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e Add. The Add Device button is used to add a device
configuration whenever a new device is added to the
system. Failure to perform this step will prevent
applications from properly accessing the device.

Selecting the Add Device button will display a window as

shown in the figure.

Use the scroll bar to find the TempBook device type to be

configured. Once found, click the device type (the type should
then appear in the main edit box). Now select the OK button.

The next screen displays the properties for the TempBook

device with the default configuration settings. Fields include:

e The Device Name field is displayed with the default

device name. However, this field can be changed to any

descriptive name as desired.

Select Device Type

—Device Type

TempBookb6

DagBoard/2002
DagBoard /2003
DagBoard /2004
DagBoard/2005
Dagl12B
Dag216B
'WenweBook

oK Cancel

e The Device Type field should indicate the device type which was initially selected. However, it can

be changed here if necessary.

e The Protocol field is used to set the parallel port protocol for communicating with the TempBook.

Depending on your system, not all protocols may be available.

When all fields have been changed to the desired settings,
you can click:
e 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.
e the Test Hardware tab to test the current stored
configuration for the device. This selection will bring
up the Test property screen.

Before testing the TempBook, make sure the device has
been properly installed and powered-on. Make sure the
parallel port cable is firmly in place on both the TempBook
and the proper LPT port in the computer.

responding ...
(1) reboot the system.

2y Dag* Configuration

TempBook Properties | Test Hardware

i Device Settings

Device MName

Device Type TempBook/GE >

Parallel Part LPT1 b

Protocol Standard 4-bit -
Device Resources

Resource Type | Setting

Interrugpt Recuest 07

Input/ Output Range 0378 -037F

0K I Cancel Apphy

Testing the TempBook device may, in some cases, cause the system to hang.

If test results are not displayed in 30 seconds or if the system does not seem to be

(2) upon power-up, re-enter the Daq Configuration, and
(3) change the configuration settings to those that work properly.

To test the current stored configuration for the device, click the Test button. Test results
should be displayed within a few seconds. The test results have 2 components:

Resource Tests and Performance Tests.

TempBook User's Manual
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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 a lack of availability of the resource or a possible resource
conflict.
e Base Address Test - This test 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.

Performance Tests aq* Configuration
The performance tests are intended to test various TempBook Properties T est Hardware
TempBOOk functions with the current device Frior to testing please make sure pour device is connected to
configuration. These tests give quantitative results for the PL.
each Supported functional group. The reSUltS represent If your computer does not respond for 30 seconds please

reboot and change the zettings in the configuration wtility,

maximum rates at which the various operations can be

— Test Result
performed. These rates depend on the selected parallel
. . Resource Tests
port protocol and will vary according to port hardware Bass Address Test > Passed
Capabilities Interupt Level Test > Passed
: : Perfarmance Tests
b ADC FIFO Input Speed - ThlS test Wlll test the Adc Fifo Input Speed -» 368500 samples/sec

maximum rate at which data can be transferred from
the TempBook’s internal ADC FIFO to computer
memory through the parallel port. Results are given
in samples/second (sample is 2 bytes in length
representing a single A/D count).

Cloze [Canze] Lpply
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Installation, Configuration, and Calibration

Inspection

The TempBook components were carefully inspected prior to shipment. When you receive your data
acquisition system, carefully unpack all items from the shipping carton and check for any obvious signs of
physical damage that may have occurred during shipment. Immediately report any damage to the shipping
agent. Retain all shipping materials in case you must return the unit to the factory.

Every TempBook is shipped with the following items:

User's Manual
Installation CD

TempBook Data Acquisition System

Calibration Constants Disk
Accessory Kit, including: CA-35-2 (2 ft parallel port cable) and an AC Adapter

Panel Connectors and Indicators

The TempBook front panel consists of 3 status-indicator LEDs. The rear panel consists of the power

switch, power input, two DB25s for parallel port connection and pass-thru, and a slot to accept the input

termination card. The function of each of these components is described below.

TempBook Panel Connectors and Indicators

POWER SWITCH This rocker arm switch turns on the DC power to the TempBook when the "1" side
of the switch is depressed.
POWER INPUT This input connector accepts +7 VDC to +20 VDC.

TO PARALLEL PRINTER

This parallel port can connect to any standard parallel printer. This allows the
user to attach both the TempBook and a parallel printer to the system
simultaneously.

FROM PC PARALLEL PORT

This parallel port connects directly to the PC's parallel printer port. This allows
the host system to communicate with the TempBook.

@\EVA LA A et 20200 08 08
0 1 (710055 vDc) TOPARALLELPRINTER FROM PC PARALLEL PORT

POWER This LED is ON when power is applied to the TempBook (and the power switch is
in the ON position). OFF, if power is not present.
ON-LINE This LED is ON when the TempBook is in an Active state. OFF, when the
TempBook is not enabled or in the printer pass through mode.
A/D ACTIVE ON during an A/D scan sequence. If the sequence has a small number of steps
and occurs infrequently, this indicator will only flash briefly.
ON AD
POWER | INE ACTIVE
Front Panel of TempBook/66
TempBook

¥o @u’%‘ 5

TERMINATION CARD SLOT

Rear Panel of TempBook/66

TempBook Front and Rear Panels

TempBook User's Manual
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Termination Card and I/O Connectors

The TempBook/66 accepts all analog and digital I/O signals via a removable termination card (see figure).
This termination card has six screw terminal strips, a CJC temperature sensor, and input R/C filters which
also provide a bias current return path for the TempBook's instrumentation amplifier. The filters/bias
resistors are switch-selectable on a per channel basis.

Holes for

Tie-Down Stops S1DIP

Switch  RN1

7,
Q@
[
~

€00 |o

J

-~ 00d
10a
[dele] v,

© g
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Analog Signal Connection
[SESINESISESESESESIOE W

U@D s2DIP
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Analog Signal Connection CH12
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Q
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7, 1 449]
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<
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[@]
T
o

TempBook Termination Card

Terminal strips J2 and J3 provide analog input signal connection. Note that the terminals are arranged in
differential pairs for easy thermocouple connection. These terminal strips also provide analog signal
common connections for convenient referencing of single-ended input signals.

Terminal strips J4 and J5 provide connections for the eight digital outputs and the TTL trigger input. These
terminal strips also provide ground connections for referencing digital signals. Terminal strips J6 and J7
provide connections for the eight digital inputs, the pacer clock output (OUT2), and the three counter/timer
(8254 P0) 1/O signals.
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The thermocouple or voltage connections should be made as shown in the following figure.

NOTE: For thermocouple

wire, red-striped conductor
is usually the low side.
1

/

/[

Channel #s

Channel 2
[20]
QOO0 00 8
P SNGUEZIFTTIIL 2
— cw-= =
CHO CH1 CH2 CH3
" DIFF|Zrfr£rzr 2
HLHLHUHL | SIS SIISISE SIS
Signal wires to o1 2 3
thermocouples o Chamel#e -, J2/J3 Wiring Scheme
or voltages —~— -
" [low LRiRCHCH [~ 50088885
Side J2 (¥}
—rzrzrxrx O
p————) DIFF CH7 CH6 CH5 cH4| ©
j———- 0000000 é
High SNGLUEIZFEZGEE S
Side g N WN =z
Channel 13

/

Analog Signal Connection

order of signal magnitude.

Each of the 16 analog input channels is configured as shown in the

figure (also, refer to page 2-10 for more information on wiring
differential inputs).

0819210311 =
Analog’Commo

157146135124

J3

J2

Low
Side

Single-ended connections /

When connecting both low and high level signals, the low-level signals should be
connected to the lowest numbered channels with connections following in ascending

10Q

From
Terminal
Block

The series resistance and shunt capacitance form a single-pole low-

pass filter with a corner frequency of 15.9 kHz. The shunt

resistance provides the bias current path for the instrumentation

amplifier.

When reading thermocouples, these filters should be switched in.

If the filters are not used with thermocouples or any other

differential input, then the user must provide a bias current return

path to signal common.

Two DIP switches need to be set for each differential channel.

WA

100KQ

To
Instrumentation
DIP Amplifier

Switch

~~1HF

Internal Configuration

VY \ Reference Note:

To open the unit, place the TempBook on a flat surface.
Remove the screw on the top rear of the case, and slide out the
top cover. Reverse this procedure to assemble the unit.

The internal configuration of a TempBook/66 consists of
setting the following jumpers to reflect the desired mode of
operation:

e Time Base (JP9)

e Watchdog Timer Enable (JP8)

The location of each jumper is shown in the figure.

\ This section pertains to TempBook/66 hardware configuration. Software installation and
software configuration under Windows 95/98/Me/NT and 2000 is discussed in chapter 1.

DJPQ
|]JP8

TempBook/66 Motherboard

| ps

TempBook User's Manual 04-25-01

Installation, Configuration, and Calibration

2-3



Watchdog Timer Enable/Disable (JP8)

This 3-pin header allows the elective use of the TempBook watchdog timer Facmﬁ,gefa”’t P8

function. Ifusing a printer with the TempBook, the watchdog timer should ’ ﬂ

be enabled to allow the TempBook to be most reliably reset by the host E

computer. Note that enabling the watchdog timer might impede background ﬂ

measurements. If the user is not going to attach a printer, the timer is E ]

optional. The default setting is Watchdog Timer Disabled. To enable, place Watchdog Watchdog

the shunt jumper in the enabled position as shown in the figure. To disable, DE;T;; d Eﬁg‘o‘féd

place the jumper in the disabled position, as shown.

Time Base Selection (JP9)

This 2x2 header allows the user to select one of two oscillator derived Factory Default

frequencies to be applied to the pacer clock (8254 P1 & P2). The pacer clock AL b9

sets the interval between scans in continuous trigger mode. The two EE m

frequencies are 1 MHz and 100 kHz. The most useful range of clock output

frequencies [for the typical user] is provided by the default, | MHz setting. 100 kHz 1 MHz
Setting Setting

N DaqView only supports a setting of 1 MHz, which is the factory default.

Y 4

Hardware Installation

Connect the TempBook to any PC parallel printer port (female DB25) by unplugging the printer cable and
plugging the male end of the supplied cable (CA-35) into the computer and the female end into the mating
connector on the TempBook. Any printer port (LPT1, LPT2, or LPT3) may be used but should be noted
for use in software installation.

TempBook allows for LPT pass-through for simultaneous data acquisition and printer operation. When
using a printer in the system, attach the original printer cable male DB25 into the mating connector on the
TempBook.

The TempBook may be powered by the supplied AC adapter that plugs into any standard wall outlet or
from an isolated 9-20 VDC source of 1-2 A.

If using the power adapter, plug it into a 120 VAC outlet, and attach the low voltage end to the jack on the
TempBook. Turn ON the power switch, and the POWER LED should be on.

At power-on, the printer should behave normally and can be checked by issuing a PRINT SCREEN
command (or any other convenient method of checking the printer). (Installation of the software will be
necessary before the TempBook can perform any functions.)

Rechargeable Battery Module (DBK30A)

For portable applications where external AC or DC power is not available, the DBK30A rechargeable
nickel cadmium battery module can be used with the TempBook/66. This module is housed in a rugged
metal package that is the same size as the TempBook. It also comes with high-strength Velcro tabs that
allow convenient mounting underneath the TempBook/66.

The DBK30A has two modes, the 14 VDC default and the 28 VDC mode. An internal slide-switch
determines the mode.

Nd
Y 4

The 14VDC operating mode provides 14.4 VDC at 3.4 A-Hr. This setup can power the TempBook for 3 to
6 hours depending on the application. The battery module has built-in automatic battery-charging circuits,
which quickly and safely recharge the internal batteries when connected to the supplied AC adapters. The
only requirement for trouble-free operation is for the user to fully charge the battery module before
attempting to use it.

Only the 14VDC mode of the DBK30A is to be used with the TempBook/66.
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Charging the Battery Modules

The DBK30A package includes a charger for the intended line voltage (either 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 an appropriate source of AC power (see figure). The charge cycle will
be initiated automatically, and the batteries will be fully charged after the charging cycle terminates.

AC Start Charge Power In
Power £

Source

Adapter

O DBK30A

N ouT FOWER FOWER BATTERY
Il OUT_CHARGING

Connecting the Charger

To initiate another charge cycle, depress the START CHARGE momentary rocker-arm switch. Subsequent
charge cycles applied to a fully charged DBK30A will have no ill effect because the DBK30A will sense
the fully-charged status of the batteries and revert to the trickle-charge state within a few minutes.

Three LED status indicators on the DBK30A provide information on the charge process or external load as
noted in the table.

Power In llluminated when the charger is connected to a source of AC power and to the battery
module.
Battery Charging llluminated steadily while battery is in the high current (2-amp) charge mode.
Flashing briefly, one or two flashes at a time, when the internal batteries are fully charged.
Power Out llluminated steadily when an external TempBook product is connected and drawing current
from the battery modules.

Battery Module Connection

The DBK30A package includes a short connecting cable (CA-115) to connect to the TempBook. This
cable connects the Power Out connector on the DBK30A to the Power In connector on the TempBook (see
figure).

TempBook

o " @7vTb 7050 vol} TO PARALLEL PRINTER  FROM PC PARALLEL PORT

TERMINATION CARD SLOT

DBK30A

START CHARGE

POWER IN  POWER OUT POWER POWER BATTERY
(18 TO 22 VDC) IN OUT CHARGING

Connecting the TempBook to the Battery Module

The run time available from a DBK30A operating a TempBook will depend on what the TempBook is
doing. This time can be as little as 3 hours or as much as 6 hours.

chemistry" that may limit storage capacity. (This “memory” is characteristic for
nickel-cadmium batteries.) To manually discharge a battery pack, connect a
TempBook, and leave it turned on until the indicator lights go dark.

f The DBK30A must periodically be fully discharged or the cells may develop "lazy
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Connection Troubleshooting

If communications cannot be established with the TempBook or if trying to connect causes the system to
hang or crash, then you should:

e Check that TempBook’s power LED is ON. If not ON, verify power connection between the
TempBook and the power source.

e Make sure the LPT cable is firmly attached to the computer’s proper LPT port and to the TempBook
port labeled “TO COMPUTER”.

e Check that the desired LPT port has the proper resource configurations. The base address and IRQ
level must be properly configured and recognized by the operating system. The parallel port must be
capable of generating interrupts for proper operation. (This information may be obtained in the
Device Manager in the Control Panel of the operating system). More information on this subject can
be found in the readme . txt file in the current software release.

e Check the BIOS settings for the LPT port. If ECP, change to normal or bi-directional.

e Make sure the BIOS LPT protocol settings are compatible with the settings selected for the LPT port
with the Control Panel applet.

e Make sure the Daq Configuration Applet has been run and the proper LPT port and protocol have
been selected for the device. The Daq Configuration applet can be found in the Control Panel of the
operating system. The Test Hardware function in the control panel applet can be used to confirm
proper communication with the device.
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Calibration of TempBook

The TempBook/66 is factory calibrated for gain and offset. After calibration, gain and offset errors, and
software correction constants are calculated.

Calibration Constants File Installation

Each TempBook is shipped with a calibration constants file. The file is named serial no.cal where
serial no is the serial number of the TempBook for which the constants were generated.

The default calibration constants filename is tempbook.cal. Use Windows Explorer to copy serial no.cal
from the disk to the following directory.

C:\PROGRAM FILES\DAQX\APPLICATIONS\TEMPBOOK.CAL\

Within DaqView, the user must go to Window/Preferences. Specify “Use Cal File” and browse to pick the
TEMPBOOK . CAL file.

Next one should enable “Perform zero-offset adjustment” by checking the check box.

Y/ \ Reference Note:
\ > Refer to the DaqView document module for more information.

Hardware Calibration

Since the TempBook is factory calibrated, user recalibration is not recommended. One exception to this
recommendation is the calibration of the TempBook's internal 5V reference. This 5V reference is used to
level-shift the amplified analog input signal for unipolar measurements. Reference-voltage drift is not
compensated for with zero compensation; and therefore, periodic recalibration can improve unipolar
measurement accuracy.

The following characteristics can be calibrated through potentiometer adjustments on the TempBook main
board:
e 5V Reference Voltage
Instrumentation Amplifier Offset
Level Shift Amplifier Offset
ADC Offset
ADC Span

The TempBook includes a simple calibration program that can be used to perform these adjustments. If the
user is only performing the reference voltage adjustment, then only a 4-1/2 digit DMM is required. If the
user is performing the full TempBook calibration, then an adjustable voltage calibrator is also required.

A Microsoft Windows program, DAQCAL.EXE, is provided to perform calibration of the TempBook. To
use this program, install the TempBook Windows support and launch the DAQCAL program; follow the
on-screen instructions.
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Differential Measurement Configurations

Floating Differential

Floating differential measurements are generally made when low-level signals must be measured in the
presence of relatively high levels of common mode noise. The most common example would be a non-
grounded thermocouple. When the signal source has no direct connection to the system analog common,
one must be provided. The easiest way to do this on the TempBook is to use the built-in biasing resistors
by closing the corresponding input channel DIP switches (S1 and S2) on the termination card. Discussion
of the card begins on page 2-2. As an alternative, a resistor can be connected between one of the two signal
lines (usually the lower in potential) and common. A resistor of 10 KQ to 100 K€ is satisfactory (less
noise with the lower values).

r======= 1
+
( ): @ CHOH |
<T/C (-h choL !
1
9
10K | ,
! Analog :
i Com. |

Floating Differential Configuration

Referenced Differential

Referenced differential measurement is used when measuring several voltages. However, the voltages
cannot share the same common node as a group of single-ended measurements might. An example is to
measure several currents via shunts that happen to share a common supply terminal along a bus. The
weakness in a single-ended hookup is that current flow through the common bus can introduce substantial
errors that can be indistinguishable from the real values measured. The need for the system common to be
connected to the common supply terminal is shown in the figure.

CHO-H

CHo-L

CH1-H

CHI-L

CH2-H

Motor CH2.L |

Loads |

[}

Supply :

Shunts :

1

1

Analog !

Common :

Good fora 0 === T=

low signal Bad for a
reference low signal
reference

Referenced Differential Configuration
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All Users:

DaqView can only be used with one device at a time.

For multiple DaqBoard/2000 Series board use (via custom programming)
refer to the Programmer’s Manual (1008-0901), chapter 3, Using Multiple

Devices.

TempBook Users:

TempBook devices do not make use of DBK cards or DBK modules, nor do
they make use of certain DaqView functions. TempBook users should skip
over material that is identified as “not applicable to TempBook.”

Document Module
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Overview

DaqView is a 32-bit Windows-based data acquisition program that can be used to operate DaqBoard/2000
Series boards, ISA-type DaqBoards, DaqBooks, Daq PC-Cards, and TempBooks.

Dagq devices typically make use of optional DBK cards and modules. TempBooks are never used with
DBK cards or modules.

Note: TempBook does not make use of optional DBK cards or DBK modules.

DaqView was designed for ease-of-use; programming expertise is not required. DaqView allows you to:
e Set up system parameters (selecting channels, gains, transducer types, etc) to acquire data.
Save data to disk and transmit data to spreadsheets and databases.
Automatically re-arm the trigger function and save data in new files as needed.
Configure and operate the DBK option modules. Does not apply to TempBook.
Configure the counter/timer into one of three modes for measuring frequency, totalizing, or
generating pulse trains. Does not apply to TempBook.
e  Use the two analog outputs, including waveform generation for DagBoards.
Does not apply to TempBook.
e  Use digital I/O (for Daq devicess with digital I/O). Does not apply to TempBook.

PostView can be launched from DaqView to view, measure, and edit data. PostView is discussed in
a separate document module that is included as part of this manual.

DaqViewXL is a Microsoft Excel-based “add-in.” The application is discussed in a separate document
module that is included as part of this manual.

Starting DaqView

Minimum computer requirements include:

Inte]™ Pentium® P100, or equivalent

e 32 Mbytes of RAM

e  Windows 95/98, Windows NT 3.51, or Windows NT 4.0
e Data acquisition hardware

To run DaqView, double-click the DaqView icon or use your Windows desktop Start button to navigate to
the program file.

Note: If acquisition hardware is not available, or you just want to explore the software, you can select
Simulated Instrument; the main window will open (see following figure).

When DaqView detects hardware, or a simulated instrument has been selected, DaqView’s main window
will open.

Note: In event of a Daq device communication problem, exit DaqView and perform a hardware test from
the Daq Configuration applet control panel.

The following figure shows DaqView’s main window for a DagBoard/2000 and a TempBook. The table
identifies the toolbar buttons, and other buttons that are visible when the Channel Setup Tab is selected [as
in the following figure].

A Tour of DaqView

This section includes a look at DagView’s main window, a discussion of DaqBoard series 2000 and
TempBook functionality, and steps for completing a self-tour of DaqView. The tour will acquaint you with
several of DaqView’s basic features.
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A Look at the Main Window

Dagq devices differ from one another in regard to functionality. Functions that are not
supported by a particular board [or device] will be grayed-out.

4% DagView - [DagBoard/2000] [_|=) |

File Edit Data *indow Dewvice Help

Channel On: IYes
On Type I Palarity Label I Urits I Reading IL
P10 e 1 Bipolar CHOD W -3.986
P11 Yes Hl Bipalar CHO i -6.561
P2 e 1 Bipolar CHOZ W 0871
P2 & Yesx Digital & n'a P2-84 Counts 228
P2 B Tes Digital 8 n'a P2-38 Counts 228
P2 C Yes Digital & n'a P2-ac Coutts 227
P3 DIG Tes Digital 16 nda P30DIG Counts 45184
P3 CTO Yex FC-016 nda P3CTO Counts 45312
3 CT1 e PC-116 nda P3CT1 Counts 45440

DaqView Main Window in a DaqBoard/2000 Application

Channel Setup Tab Selected

Main Window, a Brief Description of Button Control Functions

Note: Functions 8, 9, 10, and 11 are not used by TempBook.

# Item Description

1 Charts Displays the DagView Channel Display window.

2 | Bar Graph Meters Displays a bar graph meter.

3 | Analog Meters Displays an analog dial meter.

4 | Digital Meters Displays a digital meter.

5 | Start All Indicators Starts displaying data in the Reading column and any open Chart or Meters
window.

6 | Stop All Indicators Stops displaying data in the Reading column and any open Chart or Meters
window.

7 | View File Data Launches PostView, an independent post-data acquisition program.
PostView allows you to manage and view data acquired by DaqView. Refer
to separate PostView documentation for details.

8 | Analog Output Displays the Analog Output window of the two DAC channels.

This feature is not used by TempBook.

9 | Digital I/0 Displays the Digital /0 window. This feature is not used by TempBook.

10 | Counter/Timer Displays the Counter/Timer window. This feature is not used by TempBook.

11 Waveform & Pattern Output Displays the Arbitrary Waveform and Streamed Output windows.

This feature is not used by TempBook.

12 | Acquire Activates an acquisition of data to a file.

13 | Show ALL Channels Expands Analog & Scanned Digital Inputs spreadsheet to show all channels,
whether active or not.

14 | Hide INACTIVE Channels Condenses the Analog & Scanned Digital Inputs spreadsheet, to hide
channels that are inactive.

15 | Turn All Visible Channels ON | Turns all visible channels ON. Hidden channels will remain off.

16 | Turn All Channels OFF Turns all the channels OFF.

17 | Channel Reading A toggle button that enables [or disables] the Channel Reading column of
the Analog and Scanned Digital Input spreadsheet. Some windows require
the Channel Reading column to be disabled when changing channels or
other parameters. This command is also available from the Data pull-down
menu.

Document Module
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ﬂDaqView - DAQYIEW DAQ [TempBook0]

File Edit Data ‘Window Device Help

&l > W B % e

l Acquigition Setup | Data Destination I

=]

— Analog & Scanned Digital [nputs
0
E Channel On: IYes Z] E
CH On Type I Polarity l Label l Units | Reading
P10 Ves il Bipolar CHOD *'C
P11 Yes J Bipalar CHO1 C
P12 Yes J Bipalar CHO2 C
P1 2 Yes J Bipolar CHO3 ‘C
P14 Yes J Bipolar CHO4 C
P1 5 Yes J Bipolar CHOS C
P1 B Yes J Bipaolar CHOE ‘C
P17 Yes J Bipolar CHO? C
P1 16 Yes CIC Bipolar CH1E °C

DaqView Main Window in a TempBook Application

Channel Setup Tab Selected

As noted in the previous table, and as can be seen in the above figure, when DaqView functions do not
apply to a device the non-applicable buttons are grayed-out. TempBook, for example, does not make
use of DaqView’s Analog Output, Digital I/O, Counter/Timer, or Waveform & Pattern Output

functions.

Functionality Differences amongst the DaqBoard/2000 Series Boards

Each of the DagBoard/2000 Series Boards has a different I/O count. DagBoard/2001 has more I/O than
any of the other boards [in the 2000 series]. All other 2000 series boards are essentially derivations of
DaqgBoard/2001.

The differences in the boards are paralleled in the DaqView software. Basically, if a board does not support
a particular function, the related software feature will be disabled (grayed-out). When using any of the
information presented in this chapter, always take time to note whether or not it applies to your specific

board.

The following screen images represent DaqView Main Windows as they appear for the various boards.
A board synopsis is provided just to the right of each screen.

DaqgView_pv, pg. 4

04-24-01

Document Module



¥ DaqView - [DagBoard2K0]
File Edit Data ‘Window Device Help

[E E3

sl p B M e B KR vE

| Acquizition Setup | Data Destination |

— Analog & Scanned Digital [nputs
[ilon]  [w[oFF] -+
E Channel Or: IYes j 3@
CH On Type | Folarity Label | Uitz | Reading l;
P10 Direct |ves %1 Bipolar CHOn b
F11 Direct |ves [l Bipolar CHOM W
P12 Direct |ves %1 Bipolar CHoz2 K
P13 Direct |ves %1 Bipolar CHO3 K
P14 Direct |ves %1 Bipolar CHO4 b
F15 Direct |ves [l Bipolar CHOS W
P1E Direct |ves %1 Bipolar CHOG K
P17 Direct |ves %1 Bipolar CHO7? K
P18 Dirgct |ves %1 Bipolar CHoz b
F14 Direct |ves [l Bipolar CHO9 W
F110 Direct |ves %1 Bipolar CH10 K
P111 Direct |ves %1 Bipolar CH11 K
P112 Dirgct |ves %1 Bipolar CH12 b
F113 Direct |ves [l Bipolar CH13 W
P114 Direct |ves %1 Bipolar CH14 K
P115 Direct |ves %1 Bipolar CH15 K
P2 A ez Digital 8 nta P2 & Counts
F2 B e Drigital 8 néa F2 B Counts
F2 C Yes Digital & nfa Pz C Counts
P3 DIG ez Digital 16 n/fa P3aDIG Countz
P3 CTO Yes PCO16  nfa F3CTO Counts
F3 CT1 e FC116 néa F3CT1 Counts
F3 CT2 e PC-216 néa P3CT2 Counts |
F3 CT3 e PC-316 hta P3CT3 Counts -

DaqBoard/2000 and DaqBoard/2001 Main Window

¥ DagView - [DagBoard2K0]
File Edit Data Window Device Help

ME 3

el p B M B % M vE

| Acquizition Setup I [rata Destination I

— &nalog & Scanned Digital nputs
[A[oH]  [W[2FF] =+
E % Channel Or: IYes d 3@
CH On Tupe I Polarity Label | Unitg | Feading I;
P2 A ez Digital & na F2 A Counts
P2 B ez Digital 8 nfa FZ2 B Counts
P2 C ez Digital 8 hta P2 C Counts
F3 DIG ez Digital 16 nfa F3DIG Countz
P3 CTO s PC-O16  nfa P3CT0 Counts
F3 CT1 ez FC-116 héa F3CT1 Counts
F3 CT2 ez FC-218 néa F3CT2 Counts |
F3 CT3 ez FC-316 hta F3CT3 Counts -

DaqBoard/2002 Main Window — Channel Setup Tab Selected

4% DagView - DAQVIEW.DAQ [DaqBoard2?K0]

File Edt [ata Window Device Help

Ao > m W v R % B[

DaqBoard/2003 Main Window

DaqBoard/2000 and
DaqBoard/2001 Boards

These boards have 16 Analog
Input Channels, 40 Digital I/O
Channels, and 6 Counter/
Timers.

In addition:

DaqBoard/2000 boards have 2
Analog Output Channels.

DagqBoard/2001 boards have 4
Analog Output Channels.

DaqBoard/2002 Boards

These boards have 40 Digital
I/0 Channels and 6 Counter/
Timers.

These boards have no Analog
Channels. Analog-related
buttons are grayed-out and P1
(Analog Input) Channels do not
appear in the spreadsheet.

DaqBoard/2003 Boards

DagBoard/2003 has 4 Analog
Output Channels. The main
window allows use of four pull-
down menus and two toolbar
buttons: Analog Output, and
Waveform and Pattern Output.
Remaining toolbar buttons
serve no purpose with this
board and are grayed-out.
DagBoard/2003’s Main
Window has no spreadsheet.

Document Module
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4% DagView - [DaqBoard2K0] IOl DaqBoard/2004 Boards

File Edit Data “Window Device Help
e 0y wi ¢ 1 | ns DagBoard/2004 has 4 Analog
Ge S tor | - BN e B % R vE Output Channels, 40 Digital /O

| Acquisition Setup I Data Destination I Channels’ and 6 Counter/
— Analog & Scanned Digital [nputs Timers.
. - [W[oH]  [a[orF] -+
= ChannelOn s = L] The board has no Analog Input
CH On | Twpe | FPolrty | Label | Unis | Fesding |~ Channels, and for that reason no

P2 A es Digital 8 nta P2 A Counts P1 designated channels appear
FZ B Yes Digital & na F2z E Counts th d h . f
F2c “es Digd8 | n‘a F2C Counts on the spreadsheet portion o
P3 DIG Yes Digial 16 | n/a PaDIG Counts the window.
F3 CTO ez PC-016 nfa P3CTO Counts
F3 CT1 Yes FC-1 18 n'a P3CT1 Counts
P3 CT2 Yes PC-21E n'a P3CT2 Counts |
P3 CT3 Wes PC-31E n'a F3CT3 Counts -

DaqBoard/2004 Main Window

% DaaView __[DagBoard2K0] _ICIX)  DaqBoard/2005 Boards
File Edit Data ‘Window Device Help
1034 8 ip ‘ > “ » B % B ‘r\;g DaqBoard/2005 has 16 Analog
034 o . T Input Channels, 40 Digital I/O
| Acaistion Setup | Dta Destinaton | Channels, 6 Counter/Timers.
— &nalog & Scanned Digital Inputs
: S —_ = The board has no Analog
CS| Gzt | B 3@ Output Channels, and for that
CH On Type | Palarity Label | Units | Reading l; reason the Waveform and
P10 Ditect [res 1 Bipolar |CHOD v Pattern Output button is grayed-
F11 Direct |v'es 1 Bipolar CHOM W
P12 Direct |'res x1 Biplar | CHOZ v out.
P13 Direct |'r'es %1 Bipolar CHO3 W
P14 Direct |'f'es %1 Bipolar CHO4 b
F15 Direct |v'es 1 Bipolar CHO5 W
F1 6 Direct |v'es 1 Bipolar CHOE W
P17 Dirgct |'fes 41 Bipolar CHO? W
F18 Direct |ves 1 Bipolar CHOg W
F13 Direct |v'es 1 Bipolar CHO9 W
P110 Direct |'ves %1 Bipolar CH10 W
P111 Direct |'f'es %1 Bipolar CH11 b
F112 Direct |v'es 1 Bipolar CHiz2 W
F113 Direct |v'es 1 Bipolar CH13 W
P114 Direct |'f'es %1 Bipolar CH14 W
F115 Direct |'v'es 1 Bipolar CH15 W
P2 A es Digital & nta F2 A Counts
P2 B ez Digital 8 hia F2 B Counts
P2 C es Digital 8 néa F2 C Counts
P3 DIG ez Digital 16 | nfa P30DIG Counts
P3 CTO ‘es PC-O16 na P3CTO Counts
P3 CT1 Yes PC116  nfa P3CT1 Counts
F3 CT2 ez PC-218 néa F3CT2 Counts |
F3 CT3 e PC-316 nia F3CT3 Counts -

DaqBoard/2005 Main Window
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A DaqView Walk-Through

The following walk-through is intended to familiarize you quickly with the DaqView data acquisition
program. The walk-through does not apply to DaqBoard/2003, as that board makes minimal use of
DaqView. DaqBoard/2003 users can, however, go through the following steps with the simulated
instrument.

(1) Open DagqView. If your Daq device or DBK signal conditioning units are not connected you can
select Simulated Instrument as your device.

MHew
Open...
Save

Save fiz...

Authorizatiorn...

ﬁ Configuration requires DagBoard 2000 Support

Enter Authorization Code: I I

Feature | Status |
DagBoard 2000 support Dizable
DagviewsL suppart Dizable
iider Lagview upgrades onlin
ApplriEaEe Start 30 Dray Trial )4

Acquisition Setup I [ ata Destination I

Since each DaqBoard/2000 Series board has
different enabled functions, your board’s actual

screen shots may appear slightly different than
shown in the following example screens.

- Analog & Seanned Digital Inputs

(2) From DaqView’s File menu, select
Authorization.

(3) If you ordered DaqView, enter the
Authorization Code found on a separate sheet and
click the Apply Code button.

If you have no Authorization Code you can click
the Start 30-Day Trial button to enable a
temporary version of DaqView. Note that you can
also order DaqView upgrades “online.”

(4) To familiarize yourself with the three windows
available from DaqView’s main window, click the
tabs Channel Setup, Acquisition Setup,

and Data Destination. These are not available for
DaqBoard/2003.

Channel Setup displays a spreadsheet for viewing
and changing the configuration of analog and

[arsr] | [aroee o . . .
= |$| Channel O | ves | B | & scanned digital input channels. Each row is
tH On [ Twpe [ Poliy [ Label [ Unis |  Readng |4l dedicated to a single channel.

P10 Yes Js1 Bipolar CHOD W

11 Tes il Bipolar CHI W

P12 es il Bipolar CHO2 v

P13 Ves Wl Bipolar CHOS v

P14 es il Bipolar CHO4 v

P15 Ves il Bipolar CHOS v

P16 Ves « Bipolar CHOE v

P17 es 1 Bipolar CHO? W

[ es ®1 Bipolar CHOg W

F13 es ®1 Bipolar CHO3 W

E110 es w1 Bipolar CH10 Y

F111 Yes il Bipolar CH11 W

112 es il Bipolar CH12 v

113 Ves Wl Bipolar CH13 v

114 es il Bipolar CH14 v

P115 Ves il Bipolar CHIS v

P2 A Ves Digtal 8 |n'a Paoh Counts

P2 B es Digital 2 nia Pz-88 Caurts

Ez2C es Digital & nia P2-8C Courts

F3 DIG es Digital 16 n/a P30IG Courts

F3 CT0 Tes FCO16  nfa PICTO Counts

F3 CT1 Yes PC116  nis PACT1 Counts

P3 CT2 Yes PC216  |nis PICT2 Counts o

P3 CT2 Yes FC316 nis F3CT3 Counts -
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Chanrel Satup

Daats Destination |

Acquisition Setup displays a window that includes

e parameters for triggering and configuring the scan.
e . These settings are used when an acquisition to disk
- iggerEvert is started with the toolbar’s Acquire button. When
T the trigger is satisfied, scans are collected at the
selected scan frequency and stored to disk in the
T designated file. Note that these parameters cannot
be altered while an acquisition is in progress.
Sowce:  [MumberofSeans  ¥| Sean Count 100
i Scan Configuration
Clock Source Scan Rate Averaging
& Internal l— nable
" Esternal 10000 B L thieEs
Preferences Second | o d
Channel Setup | Acauistion Setup | Data Desfination Data Destination provides a means of designating
L the desired file formats and directories for acquired
Data File Mame:  [dagv.bin data.
Biase Diectory:  [co\program files\dagssutish Browse...
i futo Redim
™ Enable Auto Re-fm = FilEmamel ReEmerti;
% Conyert when done IES E IDAEVDDDD BN
) Corert orithe Last 1 [pAGvOOI0EN
 Binary D ata and Selected Format Fils List
Ay filess s daguhutil
File Conversion Preferences CE__D[;E'E"' fescagLle
dage.bin
[=)- diadem
e - dacy 122
Acquisition has mn to completion,
Device. Help From DaqView’s Device menu, select Configure

Select Device... Chil+[Lr
& Chil+H
Chil+5

Hardware Settings.

re

Session Status...

The window Configure System Hardware will appear. Whenever expansion cards are added, you must
update this window.

On the left 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. The right side of the screen sets up digital connections if your Daq device is so equipped.

User’s of certain DBK cards will need to select an internal clock speed of 100 kHz as discussed in the
following section.

Click OK to return to DaqView’s main window.

DaqgView_pv, pg. 8
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Configure System Hardware

—Analog |40 Option Cards

Extemal Connection

P11 Channels

I DEKZ2 Yoltage Output Card

=

IDlrect Signal Connection

DEK2 Voltage Output Card
DBK4 Dynamic Signal Card
DEKS Current Output Card
DEK7 Freguency-faktage Card
DEKS Yoltage Input Card
DBKIRTD Card
DBKT 2 Analog Multiplesor

et ighal Lonnection

| .0
1

3

| .2
3

4

5

-
v

IDlrecl Signal Connection

=]

IDirect Signal Connection

-

IDirecl Signal Connection

-]

IDirect Signal Connection

-

IDirecl Signal Connection

=

IDirect Signal Connection

-

IDirect Signal Connection

=

IDlrect Signal Connection

-

IDirect Signal Connection

=6
| .7
8
9
|10
=11
|~ 12
13
|~ 14

=

15

LCancel |

Extemal Connection Charnels
|
CE |
e a—
s e
INone | —f—=4
s
a—
e e

i~ Digital Option Cards

Configure System Hardware

= Analag |0 ptern Eards:
Erternal Connection

IDilect Signal Connection

IDuect Signal Connechion

IDuect Signal Cannection

IDilect Signal Cannection

IDilect Signal Cannection

IDilect Signal Cannection

IDuect Signal Connechion

IDuect Signal Cannection

IDilect Signal Cannection

IDilect Signal Cannection

e I ot Bl it

[F Bifnlar i Upinalar
A/D Signal Reference

[F Single-ended 1 Differential
D44 External Reference

Chatnel O 000 Wolts
Chatinel 1: 000 Volts

Configure System Hardware Screen Sample
for DaqBoard/2000, /2001, and /2005)

IDilect Signal Cannection

IDilect Signal Connection

IDuect Signal Connechion

IDuect Signal Cannection

IDilect Signal Cannection

IDilect Signal Cannection

P1 Channels
S
H—f—1
=
s
R
|-
JE= =
H—t—=7
El—f—=0
E—f—s
410
El—y—=1
Fl—y—12
Fl—4—13
=4
E—y—1

LCancel |

Channels

i~ Digital Option Cardz
Extemal Connection
=10
—=1
=2
None - I— —3
MNone i I— — 4
MNone - l— =5
None hd l_ &
None - I— —=7

Al rput sl 2t

[F Bipnlar o Wil
A Signal Beferenee

[F Sinale-ended ) Differential

[0 Eternal Heference

Chaririel 0 000 Wolts

Charinzl 1 AI0.00 ) Walts

Configure System Hardware Screen Sample
for DaqBoard/2002 and /2004

DagBoard/2002 and DagBoard 2004 have no
Analog Input, thus the Analog I/O Option Cards
sections of the screen are grayed-out.

Document Module
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The information in this block only applies to DagBoard/2000, /2001, and /2005.

Selecting 100 kHz Internal Clock Speed

User’s of DBK12, DBK13, DBK15, DBK19, DBK52, DBK53, or DBK54 need to select
100 kHz internal clock speed as discussed below.

Che  —Analog |40 Option Card

LCancel |

*

External Connection F1 Channels
IDBK‘I 9 Themmocouple Card L!— .0 — Digital Option Cards
IDBK12Analog Multiplesor L!_ = Esternal Connection Channels
[DBK13 Analog Multplesor [ [Nare | 4|—> ”
Daq\l"iw
@ Matice: Ta insure accuracy, the "Internal Clock Speed" Preference should be set to 100 Khz if any DBK12, 13, 15,19,
52, 53 or 54 expansion cards are used.

= | P ———

Scan Configuration
i~ Clock Source

& |nternal
™ External

Frefershices .. |

4% Preferences - Simulated DagBoard/2001 X

— Filz Carrversion

v

— Internal Clock S peed—‘

Always azk permizzion to
delete Baw Binary files.

I« [TNone “—H—=& T TT I

In the Configure Systems
Hardware window, after
selecting DBK 12, DBK13,
DBK15, DBK19, DBK52,
DBKS53, or DBK54 you will
need to select an internal
clock speed of

100 kHz.

To select an “Internal Clock Speed” of 100 kHz:

(1) Select the Acquisition Setup tab on DaqView’s main window.

(2) On the lower left corner of the window, under Scan Configuration,

click the Preferences button.

The Advanced Options window will appear (following figure).

Note: The Advanced Options box can also be accessed from the

Windows pull-down menu.

Pacer Clock —————
’VI‘ Enable Pacer Dutput

Brawse.. I

i~ Calibration T able - Calibration Filz
& Factary cal table I Use Cal File
£ User cal table Name: I

Channel Displap
’7 ™ Show type name in channel list

oK | Cancel |

(3) Under “Internal Clock Speed,”
select 100 kHz.

(4) Click the OK button to return to
DaqView’s main window.

This completes the clock setting
procedure.

Continuing with the “Tour of DaqView” ...

Select the Channel Readings button. If in the Simulated Instrument mode, the Reading
column of the Analog & Scanned Digital Inputs spreadsheet will display simulated data.

Selecting the Channel Readings button again will freeze the Reading column’s display.
If working hardware is connected, the readings will quantify actual signals.

of daqv.bin).

To acquire data to a file, press the Acquire button. For simulated hardware, you will be
prompted to enable a manual trigger. Binary data is acquired to a file (with default name

To view the PostView data, click the View File Data button.
Refer to the PostView module for detailed information regarding PostView.
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Channel Setup

The Channel Setup window (first tab on lower portion of main window) displays the analog and scanned
digital 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 a single cell to change. The table summarizes the function of each column.

Acquizition Setup I Data Destination

— Analog & Scanned Digital |nputs
. = [a[oH] | [M[2EF] -+
E | | Channel Or: IYes J | | 3@'
CH On Type | Polarity Label | Units I Feading l;
F10 = w1 Bipalar CHoo W
P11 Ves «1 Bipalar CHM W
P12 ez #1 Bipalar CHoz W
F1 3 Yes w1 Bipolar CHO2 W
Fl14 e %1 Bipalar CHO4 W
F1 5 ez w1 Bipalar CHOS W
F1E Ves «1 Bipalar CHOB W
P17 ez #1 Bipalar CHO? W
Fl1 g Yes w1 Bipalar CHOg W
F18 e ¥l Bipalar CHO9 W
F110 ez w1 Bipalar CH10 W
P111 Ves 1 Bipalar CH11 W
F112 ez #1 Bipalar CH12 W
F113 Yes w1 Bipalar CH13 W
F114 e ¥l Bipalar CH14 W
F115 ez w1 Bipalar CH1G W
P2 A ez Drigital 8 n'a P2-8d Counts
F2 B Yes Digital 8 n/a F2-8B Counts
P2 C Yes Digital 8 nia Pz-8C Counts
P3 DIG ez Digital 16 n/a F3DIG Countg
P3 CTO e PC-016 n'a FP3CTO Couritz
F3 CT1 YVes PC-11E nla F3CTH Counts
F3 CT2 YVes PC-21E nla PacT2 Counts |
P3 CT3 e PC-21E nia PACT2 Countg -

Channel Setup Tab Selected

Document Module
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Channel Setup Window
Column 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 module.

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.

Note: If one of the P3 counters is active in the scan, and Type is selected for frequency
measurement, low frequency input signals will require a slow scan rate setting for accurate
measurement. For example, for a frequency of 200 Hz, set the Scan Rate (in the Acquisition Setup
window) for 1 scan per second or 6 scans per minute.

Polarity 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, /260 and any DagBoard
[ISA or PCI type], or a DBK15 Universal Current/Voltage expansion card. When using any other
Daqg*s, this column is set in the Hardware Setup window. For selected cells that can be changed, a
selection box will display “Unipolar” or “Bipolar”. 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 and must be unique. 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 Xin this equation is the voltage read back from the Daq (or degrees Celsius for a
DBK19). For example, if a Daqg 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 Dag. This is done by reading known inputs at two different points of the
input voltage range (usually at 0 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 device’s analog or scanned digital input readings. This column cannot be
altered by the user and is enabled by selecting Enable Input Reading Column under the Data 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.

DaqgView_pv, pg. 12 04-24-01 Document Module



Acquisition Setup

Selecting the second tab of the main window displays the Acquisition Setup window. The four main parts of
this window include setup parameters for triggering and configuring the scan. These settings will be used
when an acquisition to disk is started by selecting “Acquire” (last item on the toolbar). When the trigger is
satisfied, the scans are collected at the selected scan frequency and stored to disk in the designated file.

Charnel Setup |

[ ata Destination I

- Pre-Trigger
Mumber of Pre-trigger zcans: I_EI
— Trigger Event
Source: M anual Trigger j
— Stop Event
Source: Murmber of Scans ﬂ Scan Count 100

— Scan Configuration

Clock Source ——————————— ScanRate ———— Ayeraging
& |rtemal
I 10000 5 = [ Enabled
" Extemnal R

Preferences ... | ISecond j Scang I 1

Acquisition Tab Selected

Acquisition Setup Window

Parameter [ Description
Pre-Trigger The number of scans to acquire before the trigger event.
Trigger Event Selects the trigger source, depending on the device. Possible trigger sources include:

Immediately — arms and executes the trigger immediately.
Key Hit — arms the acquisition and waits for the user to press a key.
External TTL Rising/Falling — waits for a rising or falling edge slope on P1-25.

Hardware Rising/Falling Edge — monitors value with hysteresis on selected channel; triggers
when parameter is satisfied.

( External TTL High/Low — waits for a TTL high or low level on pin 25 of connector P1.

Hardware Above/Below Level — monitors value on selected channel; triggers when parameter is
satisfied.

These 6 triggers Above/Below Level — monitors value on selected channel; triggers when parameter is satisfied.
apply only to Rising/Falling Edge — monitors value with hysteresis on selected channel; triggers when
DaqgBoard/2000 parameter is satisfied.

Series Boards Inside/Outside Window — monitors upper and lower values on selected channel; triggers when

parameters are satisfied.

Digital Pattern — monitors 8-bit pattern on selected digital input channel; triggers when
\_ parameters (less/greater than or equal to/not equal to) are satisfied.
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Stop Event

These 4 Stop
Events apply
only to
DaqgBoard/2000
Series Boards

3

Selects the event that stops the scanning, depending on the device connected. Possible
sources include:

Number of Scans - can range from 1 to 100,000,000. A scan includes all of the channels that
are marked as “On” in the Analog & Scanned Digital Inputs spreadsheet.

Key Hit — stops acquisition when the user presses a key.

\

Abovel/Below Level — monitors value on selected channel; stops scan when parameter is
satisfied.

Rising/Falling Edge — monitors value with hysteresis on the selected channel; stops the scan
when the parameter is satisfied.

Inside/Outside Window — monitors upper and lower values on selected channel; stops scan
when parameters are satisfied.

Digital Pattern — monitors 8-bit pattern on selected digital input channel; stops scan when
parameters (less/greater than or equal to/not equal to) are satisfied.

Scan Configuration

Clock Source

Scan Rate

Averaging

Selects the device’s internal clock or an external, user-supplied clock. The Preferences button
brings up a Preferences box the following options:

Internal Clock Speed - For DagBoard/2000 series boards, the default setting is 200 kHz. Note
that the use of certain DBK cards requires a setting of 100 kHz, as discussed elsewhere in this
manual. (For DagBoard/2000 Series Only).

Pacer Clock — Enable or disable a pacer clock. (For DagBoard/2000 Series Only).

File Conversion — Enable or disable a “delete Raw Binary files” notice.

Calibration Table — Select Factory or User calibration table. (For DagBoard/2000 Series Only).
Calibration File — Included on a separate disk, the calibration file fine tunes the accuracy of the
device. Read the readme.txt file on the disk for more information.

Zero Offset Adjustment —Protects against drift

Channel Display —Enables the expansion option type in the channel list.

Pacer Clock ——————
’7|- Enable Pacer Output

Brawee.. |

7..!' Preferences - DagBoard/2000

— Internal Clock Speed—
200 Khz
100 Khz

The following sections
of the “Preferences” box
apply only to the
DaqgBoard/2000 Series
Boards:

r—File Corversion

i

Alwayz ask permission ko
delete Raw Binary files.

r— Calibration T able — Calibration File

@ Factary cal. table
" User cal. table

e Internal Clock Speed
e Pacer Clock
o (Calibration Table

— Zero Offzet Adjustment
v Perform zero-offzet adjustrent on DEk13, DBkS2 and TempbookBE channels

Channel Dizplay
’V [~ Show type name in channel list

Preferences Box

Zero Offset Adjustment
| applies only to DBK19,

g DBK52, and TempBook

Cancel

The scan frequency can be set in units of seconds, milliseconds, minutes, or hours via a pull-
down box. Typing 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.

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 DaqView) does not change.

Note: These parameters cannot be altered during an acquisition.
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Data Destination

Selecting the third tab of the main window displays the Data Destination window. The two parts of this

window let you designate the directory for acquired data and the desired file formats.

LChannel Setup I Acquiztion Setup  Data Destination I

— Data Destination

Data File Mame: Idaqv.bin

Base Directory: |D:\APPLI CATIONSY

I Auta Be-dm

Browse... |

— Filename Incrementing

Fist | 0 [dag+0000kin

@ Conwert when done

0 |daquDDD.bin

" Carwvert o the fiy Last: |

—Binary Data and Selected Format File List

D:APPLICATIONS
B bin
i dagv0000. bin
3 - diaderm
. daqvw0000.132

File Corversion Preferences

The list at right dizplays the set of
files that will be created when the
Acquizition has run ko completion,

Data Destination Tab Selected

Data Destination Window

Parameter

[ Description

Data Destination

Data File Name

Base Directory

Acquired data is saved to this file name. This file always has a “.bin” file extension.

This is the directory from which other directories are created to store the converted and
acquired data. You can type in changes or use the Browse button to direct files elsewhere,

including other disk drives.

Auto Re-Arm

With the Enable Auto Re-Arm box checked, you can specify when file conversions are

performed and the sequence range of incrementing file names.

Binary Data and Selected Format File List

File Conversion
Preferences

This button lets you select the format of saved data. Selections include: DIAdem, ASCII text,
DADIiSP, DASYLab, MATLAB, PostView Binary, and Snap-Master Binary. The tree shows
where the various formatted files will be saved on disk.

The graphic display shows the directories and files created during acquisition. Double-clicking
a directory brings up Windows Explorer. Double-clicking a file brings up any program

associated with the file type.

Document Module
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Pull-Down Menus

Some (but not all) 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.

Authorization Displays the Authorization window for entering the Authorization Code.

Exit Leave the DaqView program.

Edit

Edit Menu Items and Descriptions

Hide Inactive
Channels

This command collapses the spreadsheet to show only those channels that are turned on.
It can be selected repeatedly as needed.

Show All Channels

This command shows all channels, whether turned on or off.

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