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DAQ516 — Data Sheet
16 Channel Signal Conditioning Unit

Features

16 Differential input analog channels with fixed gain and filters

2 Additional Frequency Measurement channels

10 BaseT Ethernet connectivity to your PC or laptop for setup, data display and processing
Wireless Ethernet available

16-bit analog-to-digital converter resolution

Programmable gain from 1 to 128, on an individual channel basis; supports a wide variety of signals
Programmable number of active channels

Maximum sampling rate of 32k samples/second via Ethernet, 50k samples/second to CompactFlash™
Simple user interface allows quick setup for data collection and storage

Auto-configuration on power-up for stand-alone applications

External trigger input is provided

Typical Applications

Temperature measurement
Pressure measurement
4-20mA control loop monitoring
General analog monitoring

In-vehicle testing - Automotive testing
Aircraft engine testing
Motorcycle/ATV testing

Boat/Marine engine testing
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General Description

The DAQ516 System is a complete 16 channel, multiplexed signal conditioning system with a 16-bit resolution ADC and
10 BaseT Ethernet connectivity to a PC or laptop for setup, data display and processing. The ultra-compact fully
enclosed chassis weighs just 1.09kg (2.4lbs), making it suitable for in-vehicle applications. The DAQ System can be
powered from DC voltage sources ranging from 10-18 volts. Power consumption is 18 watts. Local data storage is
available via a CompactFlash™ module. Auto configuration on power-up provides stand-alone capability and, along
with the simple user interface, makes data collection and storage a quick process.

The signal conditioning consists of 16 multiplexed differential input analog channels. These channels can be configured
with fixed 2-pole filters and fixed gains of 1/5 to 100. Filter options for these channels are available in a 1,2,5
progression from 1 Hz to 1 kHz. Filters and gains are configured in 8-channel groups. Input voltage ranges up to + 50
volts are supported. Channel inputs have over-voltage protection. End-to-end calibration is accomplished via software.

In addition to the analog channels, two channels of Frequency Measurement are provided. One of these channels can
be configured as an external trigger input.

Signal conditioning channels are connected via two 44-contact “D” connectors or through an available DAQ750
Termination Assembly. The Frequency Measurement channels are connected via a 15-contact “D” connector.

VersaDAQ software manages and controls DAQ System operations including setup, data acquisition, and data
recording. VersaDAQ runs on a PC/laptop and connects to a DAQ System via the 10 BaseT Ethernet Connection.
VersaDAQ's simple but powerful user interface configures channels, sample rate, record mode, and all other DAQ
System functionality with a few mouse clicks and pull-down menu selections.
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DAQ516 Data Sheet continued......

Item Specification

Number of Channels 16 Differential analog input channels with fixed gain/filter (The last differential analog input
channel can alternately be configured as an isothermal reference for temperature
measurements.)

2 Frequency measurement channels

Fixed Gain/Filter Inputs

Input Range
Common mode: +10 V standard (+30 V, £50 V optional)
Differential: +10 V standard (+30 V, #50 V optional)
Input protection: +35 V standard
Input impedance: 1IMQ
Available Gains: 1/5, 1/3, 1, 2, 5, 10, 20, 50, 100

(in groups of 8 channels)

Available Filters: 2-pole RC, 10, 20, 50, 100, 200, 500, 1000 Hz
(in groups of 8 channels) (Gain of 1/5 and 1/3 are available with 1-pole RC, 10 Hz filter only)

Accuracy: 0.0025% of reading +0.012% of full scale (Gains 1-100)
(RTI, after calibration) 0.0025% of reading +1.000% of full scale (Gains 1/5, 1/3)
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Item

Specification

Frequency Measurement Inputs

Frequency Range:
External Trigger:

2 single-ended TTL-level inputs that can be used as counters. Digital input O can also be
used as an external trigger to start a scan

0.8 Hz to 50 kHz

TTL-level low true pulse (1 second minimum pulse width)

Aggregate Sampling Rate

32k samples/second via Ethernet, 50 k sample/second recorded to CompactFlash

Sampling Rate Range

Resolution

16-bit, no missing codes

1/0 Connector Type

1 44-contact and 1 15-contact D subminiature connector

DC Power Requirements

10-18VDC (12VDC nominal), 18 watts

Chassis Dimensions

67.7mm (2.67”) high, 112mm (4.41") wide, 220mm (8.66") deep

Weight

1.13kg (2.5Ibs)

Ordering Information
DAQ516-AA11

16-Channel Signal Conditioning Chassis with 16-Bit ADC
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Filter/Gain combinations for the 16 fixed filter/fixed gain analog input channels:
Group A (8 Channels)

Group B (8 Channels)

Slot Filter (Hz) Gain Filter (Hz) Gain
X Fxx Gxx Fxx Gxx
J J J J J
1 10Hz =11 Gainof 1/5=.2 10Hz =11 Gainof1/5=.2

20Hz =21 *Gain of 1/3=.3 20Hz =21 *Gain of 1/3=.3
50Hz =51 Gainof 1 =01 50Hz =51 Gainof 1 =01
100HZz =12 Gain of 2 =02 100HZz =12 Gain of 2 =02
200Hz = 22 Gain of 5=05 200Hz = 22 Gain of 5 =05
500Hz = 52 Gainof 10 =11 500Hz =52 Gainof 10 =11
1000Hz = 13 Gain of 20 = 21 1000Hz = 13 Gain of 20 = 21
No Filter = 00 Gain of 50 =51 No Filter = 00 Gain of 50 = 51

Gain of 100 =12

*Gain of 1/3 is only available with 1-pole RC, 10 Hz Filter

Part Number Examples for Signal Conditioning Cards:

1F11G12F00GO1 =

Gain of 100 =12

Group A (8 channels) configured for 10Hz filter, gain of 100
Group B (8 channels) configured for no filter, gain of 1
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Related Products

DAQ750-516 Isothermal Termination Assembly for the DAQ516
DAQ-TRIG Push Button Cable Assembly for External Trigger
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Model DAQ750-516
Isothermal Termination Assembly for the DAQ516

DAQ750 Mounted
on DAQ516

Features
e Convenient termination of field wiring
Up to 128 1/O terminations
Internal Isothermal Reference for temperature measurements
Field wiring terminations
General-purpose temperature measurement

General Description

The DAQ750 is a termination assembly that mounts directly to the DAQ516 Signal Conditioning System and
provides terminals to receive field wiring. Each terminal accepts a single solid or stranded conductor in wire sizes
AWG 26 to AWG 12. An isothermal reference is provided that may be used when terminating thermocouples to
the assemblies. Signal connections between the DAQ750 and the DAQ516 front panel analog-in connector(s) are
made with shielded, twisted pair cables.
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DAQ516— User Instructions
16 Channel Signal Conditioning Unit

Throughout this manual the DAQ516 product will be referred to as DAQ.
Unpacking

The DAQ system is shipped within a foam-packing container. Carefully remove the unit from its container. Included in the
packing container along with the DAQ are the following items:

2

Description
2.5mm [.D., 5.5mm O.D. DC power plug with attached 2 meter unterminated DC power cable

A/C to D/C Power supply with separate cord

15-contact D subminiature plug connector with backshell kit (solder cup termination)
44-contact D subminiature receptacle with backshell kit (solder cup termination)
AD592 Temperature transducer

CompactFlash™ memory card (256MB standard)

5’ Crossover Ethernet cable

VersaDAQ Data Acquisition Software CD

DAQ516 Instruction Manual

P R R RPRRERPRR
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Front Panel Information - LEDs

There are 8 LEDs (light-emitting diodes) on the DAQ front panel that give visual indication of the operational status of the
unit. The function associated with each LED is as follows:

Label Function Description
w Write CompactFlash Green LED is illuminated when CompactFlash™ memory is being written.
R Read CompactFlash Yellow LED is illuminated when CompactFlash™ memory is being read.

Act ADC active Green LED is illuminated when the DAQ ADC (analog-to-digital converter) is
actively sampling data.

Rdy Ready Green LED will flash after power-up until the DAQ has completed its power-on
diagnostic tests. The LED will then remain on indicating that the system is ready
to be configured via the VersaDAQ software.

Arm ADC Armed Green LED is illuminated when the DAQ is armed and awaiting an external
trigger signal to begin taking data. This LED will also flash three times
approximately 18 seconds after the DAQ power is switched on.

Alm Alarm Red LED is illuminated when an excitation alarm has occurred due to an
overcurrent condition or an open sense lead.

Cal Calibration, Slot 1 Green LED is illuminated when an internal calibration is in process.

Bsy Busy, Slot 1 Green LED is illuminated when slot 1's setup registers are being accessed.
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Reset Button

When depressed, the front panel reset button will reset the DAQ Ethernet IP address to the default address of
192.92.103.180. Reset also erases any stored configuration. To initiate a reset, depress and hold the reset button until
the “Arm” LED begins flashing.

Connectors

Analog input signals are brought into the DAQ via the 44-contact D subminiature front panel connector. Frequency
Measurement signals, external trigger, and counter inputs are terminated to the 15-contact D subminiature front panel 1/0
connector. For a definition of the pins on these connectors refer to Figures 2 and 3 on the following pages.

Grounding and Shield Termination

It is highly recommended that the chassis of the DAQ be tied to ground (vehicle chassis ground for in-vehicle testing). A
chassis ground screw is provided on the rear panel of the DAQ.

Analog Input Channels

There are 16 differential input analog channels that are configured at the factory with fixed 2-pole filters and fixed gains of
1/5 to 100. Filter options for these channels are available in a 1,2,5 progression from 10Hz to 1kHz. Filters and gain are
configured in 8-channel groups. Input voltage ranges up to 50 volts are available. The analog input channels have over-
voltage protection. End-to-end channel calibration is accomplished through VersaDAQ software by configuring the input
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multiplexers to receive a reference voltage provided by an internal calibrator. Signals are connected to the 16 differential
input analog channels via the 44-contact mating connector or through an optional DAQ750 termination assembly.

The table below shows the corresponding full-scale input voltage range for each gain factor:

Gain Full-scale Input Range
1/5 +50 volts
1/3 +30 volts
1 +10 volts
2 +5 volts
5 +2 volts
10 +1 volt
20 +0.5 volts
50 +0.2 volts

Sensor Output Impedance

The analog input channels have an input impedance of 1 Meg ohm. This input impedance is established by the value of
the input amplifiers bias current return resistors. If the output impedance of the sensors used is high enough to cause
loading of the sensor output voltage and external buffering of the sensor is not possible, contact DynamicSignals for
alternative input impedance options. Also, some of the passive filter circuits available on the DAQ may be affected by
sensors with output impedances greater than a few ohms or by external voltage divider circuits used to scale the input
voltage. Contact DynamicSignals for assistance with these configurations.
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Temperature Measurement

The DAQ provides the ability to take temperature measurements from a number of thermocouple types, provided that
appropriate filters and gains are selected. Temperature measurements are typically low-level signals, and usually require
at least a gain of 100. When using the DAQ for temperature measurement, channel 16 will be setup as an isothermal
reference via the VersaDaq software, thus providing up to 15 channels of temperature measurement. When using the
isothermal reference, front panel connector pins 33 and 34 are switched in to channel 16. A temperature transducer is
required across pins 33 and 34. The included 44-contact D subminiature connector and backshell kit contains a
temperature transducer that is already soldered onto pins 33 and 34. The DAQ750 also provides the temperature
transducer for pins 33 and 34.

Frequency Measurement Channels

Two channels of single ended TTL-level inputs can be configured as frequency measurement channels. The range of
frequency supported is 0.8 Hz to 50 kHz.
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External Triggering

The DAQ can be configured via the VersaDAQ software to start acquiring data after receiving an external trigger pulse
(TTL-level low true pulse, one-second minimum pulse width). An external push-button switch connected as shown in
Figure 1 below can be used as a trigger source.

External Push-button Switch 15-Contact Front Panel Connector
+SV

" 10K

?_% Pin# S (Digital Input 0

\ \\ Pin# 15 (Digital Ground)

Figure 1. External Trigger Switch
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Front Panel Connectors

Signals are connected to the analog input channels via the 44-contact D
subminiature connector on the DAQ, also labeled as Slotl. Solder signal
wires to the appropriate solder cup contacts. Reference the pin description
diagrams in the connector section of this manual. Note that an AD592
temperature transducer will be soldered at the factory to pins 33 and 34 of
the 44-contact connector to serve as a cold junction reference for channels
configured for thermocouples. Attach the backshell kits to the connector
bodies to provide strain relief and shield termination. The recommended
cable type for analog signals is 24-28AWG twistedpair wire with an overall
shield such as Madison Wire and Cable Part No. 50SDK00130.

The cables braided or foil shield and drain wire should be terminated to the
die cast connector shell using the provided spring shielding support. If the
cable shield will be grounded at the sensor end of the cable, do not
terminate the shield to the die cast connector as a ground loop may occur.

Connections may be made via the DAQ750-516 Termination Panel.

When using the DAQ750, the inputs to the front panel connectors will be
via the attached cable. In that case, signal inputs should screw into the
terminal strips on the DAQ750. The plastic cover on the top of the DAQ750
will indicate the locations of each channel’s differential input.

8
N
ho)
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®

Figure 2. Front Panel Connector
Slot 1
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Pin | Description Pin | Description Pin | Description Pin | Description
1 | Ch1+ (pos 12 | Ch 12 + (Pos) 23 | Ch 8 - (Neg) 34 | ot Reference
2 | Ch 2+ (Pos) 13 | Ch 13 + (Pos) 24 | Ch 9 - (Neg) 35 | Reserved *
3 | Ch 3+ (Pos) 14 | Ch 14 + (Pos) 25 | Ch 10 - (Neg) 36 | Reserved *
4 | Ch 4 + (pos) 15 | Ch 15 + (Pos) 26 | Ch 11 - (Neg) 37 | Ground
5 | Ch5 + (pos) 16 | Ch 1 - (Neg) 27 | Ch 12 - (Neg) 38 | Ground
6 | Ch6 + (Pos) 17 | Ch 2 - (Neg) 28 | Ch 13 - (Neg) 39 | Ground
7 | Ch7+ (Pos) 18 | Ch 3 - (Neg) 29 | Ch 14 - (Neg) 40 | Ground
8 | Ch 8 + (pos) 19 | Ch 4 - (Neg) 30 | Ch 15 - (Neg) 41 | Ground
9 | Ch9 + (Pos) 20 | Ch 5 - (Neg) 31 | Ch 16 - (Pos) 42 | Ground
10 | Ch 10 + (pos) 21 | Ch 6 - (Neg) 32 | Ch 16 - (Neg) 43 | Ground
11 | Ch 11 + (Pos) 22 | Ch 7 - (Neg) 33 | Soforencs (Negative) | | 44 | Ground

Table 1. 44-Contact Front Panel Connector Pinout, Slot 1

* Pins 35 and 36 are reserved. Do not use.
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Pin Description
1 Reserved
2 Reserved
3 Reserved
4 Digital / Frequency Input 1
5 External Trigger / Frequency Input 0
6 Reserved
7 Reserved
8 Reserved
9 Not Used
10 Not Used
11 Not Used
12 Not Used
13 Digital Ground
14 Digital Ground
15 Digital Ground

Table 2. 15-Contact Front Panel Connector

(Digital I/O Connections)

\o o’
Ooo
Ooo
000
(o]
,POO

2T\

Figure 3. 15-Contact D Subminiature
Front Panel Connector
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Hardware Setup

1.

Insert the CompactFlash™ memory card into the DAQ front panel CompactFlash™ slot. The CompactFlash™ card
has a wide groove on the top and a narrow groove on the bottom. Make sure the card is oriented properly and do not
force it into the slot. Power must be turned off when installing or removing the CompactFlash™ memory card.

Connect the unterminated end of the DC power input cable to a stable DC power source of 10-18 volts (12 volts
nominal). Otherwise connect the A/C to D/C power supply to the unit.

If Ethernet connectivity is needed, connect the 10 BaseT Ethernet port on the DAQ front panel to a host computer.
The Ethernet port must be connected before power to the DAQ is switched on.

After all hardware connections have been made, move the power switch located on the rear panel of the DAQ, to the
“ON” position. The DAQ will run a series of diagnostic tests after switching on power that will take approximately 20
seconds to complete. The “Rdy” LED on the system front panel will flash until completion of these tests, then remain
on, indicating that the system is ready to be configured via the VersaDAQ software.
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VersaDAQ Software

VersaDAQ allows the user to quickly and easily control all aspects of data acquisition, from individual channel properties
to the overall sample rate of the entire system. VersaDAQ is built on Sun Microsystem's Java* technology, allowing it to
package a state-of-the-art Graphical User Interface (GUI) in a fully cross platform software application.

*Java® is a trademark of Sun Microsystems.
Getting Started

VersaDAQ is an application that allows the user to manage data acquisition session Configurations. A configuration is all
the settings under which the data acquisition will be made - channel gains, filtering, sample rate, the conditions under
which the session will start and stop, etc.

With VersaDAQ, the user can create, modify, and update configurations, and then save or load them locally on their
computer system or on the DAQ system itself.

Importing and Exporting Configuration Settings

Configuration settings are transported to and from the DAQ by the File|Export and File|Import operations, respectively.
The configuration information is actually communicated to and from the DAQ by 1 of 2 means: via an Ethernet (TCP/IP)
connection, or via the CompactFlash™ card. The selection between these 2 mechanisms is controlled via the
Edit|Configuration Target Dialog.
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Configuring the DAQ via Ethernet Connection

When Ethernet is chosen, VersaDAQ imports and exports by opening a TCP/IP connection to the DAQ. In order for this
connection to be successful, the physical connections between the host computer and the DAQ must be configured

properly:

e Plug in Ethernet cables before powering on. It is necessary that all Ethernet cable connections be made
before the DAQ is powered on, either directly to the PC or to a hub (see details below). If the DAQ is powered on
before the Ethernet cables are plugged together, it will not be possible to connect. Power the DAQ down, attach
necessary cables, and power the DAQ back up.

e Use correct type of Ethernet cable. In general, there are two options for interconnecting the computer running
VersaDAQ and the DAQ: direct (peer to peer) and networked. The figure below illustrates the two possibilities.

In Figure 4(a), the PC's Ethernet outlet on the network card is connected directly to the Ethernet outlet on the DAQ. This
configuration requires a special crossover or peer-to-peer Ethernet cable; a standard Ethernet cable will not work.

In Figure 4(b and c), the PC and the DAQ are both plugged into Ethernet hubs, either the same hub -- as in (b) -- or in
different hubs belonging to the same network -- as in (c). In such a situation, a standard Ethernet cable is required.
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(a) (b) (c)
Use Crossover Cable Use Standard Cable

Figure 5. Connecting the DAQ to the Ethernet
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Configuring the IP Address
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In addition to the physical cabling, certain settings must be coordinated between VersaDAQ and the DAQ. VersaDAQ
communicates with the DAQ over an Ethernet connection using the DAQ's IP Address.

I_ YersaDAQ (O] ]

File Ecit Tools Help

l Configuration Target [ =]

|® ~Configurstion Target
.
Select where importand Export operations will access

configurations.

It Ethernet, impott and export operations directly access
the device via the ethernet, connecting to the IP address
specified.

If Cawmpact Flash import and export operations will be
read fromiwvrte to the CF card in the drive specified.
The configuration will be applied to the device when the
CF card iz installed in the device and booted

i @ ghemet [192  [32 [103 180 Factory Reset

" Compact Flash |2 'I

Cancel

NSO 911D

Figure 6. Configuration Target
Dialog

The IP address, which VersaDAQ uses to communicate to the DAQ, must
match exactly the IP address that the DAQ responds to. When VersaDAQ is
first installed, the software is configured with the IP address that the DAQ is set
to at the factory, 192.92.103.180.

The IP address used by VersaDAQ can be modified via the Configuration
Target Dialog. The IP address the device responds to can be modified via the
Device Settings Dialog. Changing the IP address here can also -- at the user's
discretion -- update the IP address VersaDAQ uses as well, so that both the
DAQ and VersaDAQ move to a new IP address in tandem.

The IP address the DAQ answers to can also be reset to its factory default by
pressing and holding the reset button on the DAQ’s front panel until the DAQ’s
'Arm' LED flashes. This forces the DAQ to come up in a clean state, its IP
address set back to the factory default.

The Edit|Configuration Target Dialog (Figure 5) is used to specify the IP
address that VersaDAQ will use when attempting to connect to the DAQ. This
IP address must match exactly the IP address that the DAQ is set to (described
below). Select the ‘Ethernet’ radio button and enter the IP address of the DAQ.
The ‘Factory Reset’ button will set the IP address boxes to the DAQ's factory
default setting (the IP address the DAQ reverts to when the reset button is
pushed). Click the ‘Apply’ button for the change to take effect.
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Configuring the IP Address continued

The Edit|Device Settings Dialog (Figure 6) selects the IP address the DAQ responds to. This IP address should match
exactly the IP address specified in the Edit|Configuration Target Dialog.

Device Settings

G

~Device Settings
P Address

The IR Address specifies the Bthernet IP Address the J

device will respond to.
[tz Jaz [0z fran Factory Reset |
IV Use this IP Address from now onto connect?

“Apply To

Select how Device Seitings will be applisd to the device.

If By Ethernet these device seftings will be sent to the
device via the ethernet, connecting to the IP address specified.

If By Compact Flash, these settings will be written to the
CF card in the drive specified. The settings will

be applied to the device when the CF card is installed in
the device and booted.

& ByBthenet 182 [a2  [103  [180

" By Compact Flash

gl

£ Cancel |

Figure 7. Device Settings Dialog

Once the IP address is specified, VersaDAQ must transmit this new IP address information
to the DAQ. The ‘Apply To' section on the dialog specifies how the IP address is
transmitted to the DAQ: either via Ethernet or CompactFlash™. If by Ethernet, a TCP/IP
connection is opened using the IP address specified by the IP address immediately to the
right of the ‘By Ethernet’ radio button, and the data is written directly to the DAQ. Note that
this is only possible if an Ethernet connection has already been successfully established
between VersaDAQ and the DAQ; the IP address in the ‘Apply To’ section is the current IP
address of the DAQ, and the IP address in the ‘Device Settings’ section is the IP address
that the DAQ will respond to after the change takes effect. If the DAQ's IP address must be
modified in order for it to be reachable and it is not possible to connect to it via Ethernet. In
this case, ‘By Compact Flash’ should be selected in the ‘Apply To’ section, as explained
below.

Alternatively, the IP address of the DAQ can be modified by applying the change to a
CompactFlash™ card mounted in a drive on the host computer, and then inserting that
CompactFlash™ card into the DAQ; when the DAQ boots. It will find the specified IP address on
the CompactFlash™ card and override its current setting and will answer to the IP address on the
CompactFlash™ card. If the CompactFlash™ card is subsequently removed, the DAQ will revert
to its own internal IP address the next time it powers up.

To write an IP address on a CompactFlash™ card, choose the Edit|Device Settings Dialog
(again, Figure 6), set the IP address in the Device Settings section to the IP address the DAQ
should respond to, choose ‘By Compact Flash’ in the ‘Apply To’ section, choose the system drive
the CompactFlash™ card is mounted on, and click the Apply button. When the CompactFlash™
card is inserted into the DAQ, it will boot to that IP address.
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Configuring the DAQ via CompactFlash
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Configuration information can also be communicated to the DAQ via CompactFlash. In this case, the ‘Compact Flash’
radio button of Figure 7 should be selected, as well as the system drive the CompactFlash™ card is mounted on.

Device Settings

.@ ~Device Seftings
b s

1P Address
The [P Address specifies the Ethernet IP Address the
device wil respond to

[raz oz J1os Jieo Factory Reset |

¥ Use this IP Address from now on to connect?

“Apply Ta

Select how Device Settings will be applied to the device.

If By Ethernet these device settings will be sent to the
device via the ethernet, connecting to the P address specified.

If By Compact Flash, these seftings will be written to the
CF card in the drive specified. The settings will

be applied to the device when the CF card is installed in
the device and hooted.

C Bythemet [192 [0z [0z ie0

Apply Cancel |

Figure 8. Device Settings Dialog

Subsequent File|Export and File|Import operations will send and
load a configuration to/from the CompactFlash™ in the specified
system drive. When a CompactFlash™ card that has had a
configuration exported to it is placed in the DAQ, the DAQ will boot
into that configuration. Using this mode, it is possible to configure
the DAQ without having to ever connect to it.

DynamicSignals, LLC e Phone: (815) 838-0005 e FAX: (815) 838-4424 « www.dynamicsignals.com



24

Configuring the Local Computer for Peer-to-peer Connections

1)
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Figure 9. Local Area Connection

In a peer-to-peer configuration, the network number of host and DAQ
must match. [P addresses are traditionally presented as 4 3-digit
numbers separated by periods. The first 3 numbers are the network
number, and the 4th number is the host number. In a peer-to-peer
configuration (see Figure 7 above), the network number of the host
computer and the network number of the DAQ must match. Therefore, it
may be necessary to change the host computer's network number to
match the network number of the DAQ for connecting without changing
the DAQ ‘s IP address.

Looking at figure 7, the current IP address of VersaDAQ and the DAQ is
192.92.103.180. The PC's IP address must be configured for operation on
the same network (192.92.103). A good choice for the PC's IP address
might be 192.92.103.181.

Changing the PC's IP address will vary depending on the Operating
System. Under Windows, this will typically mean going to the Start button,
and choosing Settings/Control Panel/Network. This may have to be
refined by specifying 'Local Area Connection' as opposed to "Make New
Connection". The example screen shots (Figures 8, 9 and 10) are taken
from this procedure made on a Windows 2000 computer.
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Configuring the Local Computer for Peer-to-peer Connections, continued

Click the 'Properties' button and another window will pop up. (See Figure 9.) Click on 'Internet Protocol (TCP/IP)" and then
"Properties" button. This will bring up the window with the IP address. (Figure 10.)
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! B Chant for Miciosoft Metwosks IP addicss |192. 2 .103 .18
4 B File aevd Printer Shatig fos Micraolt stworks Sibrl sl [ .= 0
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Diefauh gateway: |
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Figure 10. Local Area Figure 11. TCP/IP
Connection Properties Properties
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Configuring the Local Computer for Peer-to-peer Connections, continued

Make sure the "Use the following IP address" button is selected, enter the desired IP address (192.92.103.181, in this

example), and a "Subnet Mask" of 255.255.255.0. Click "OK", and the procedure is done. On some versions of Windows,
you may need to reboot the PC before the change takes effect.
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Creating a Configuration

Using the File pull-down menu, choose the 'New' option. This will open a new default configuration and open the
configuration window in the application. A default configuration is built upon the defaults for the hardware type selected in
the Edit|Configuration Type Dialog. The configuration type must match the hardware for which the configuration is being
built. Defaults include all channels enabled and set to their default state (gain is 1, sensor type is voltage, EU is volts). The
sample rate is set to 100 Hz.

VersaDAQ

File Edt Tools Help

02051 8Device: Untitled-1 * 1 [=1 3|
Operations l Charinels | Displays | Trigger | Record | Calibration |

Current Configuration
Sample Rate

- Save ' 100
u-n!s-m'
10 DAQ Box
Smnsl

Not Synchronized

[ ] @
start | i
Record ] Active Channels 20 ‘

KingticSysierms

Figure 12. New Configuration

DynamicSignals, LLC e Phone: (815) 838-0005 e FAX: (815) 838-4424 ¢ www.dynamicsignals.com



28
Operations Tab

The Operations Tab is the main control in VersaDAQ. The Operations Tab is for programming and controlling the data

acquisition system.

File Edit Tools Help

.DAQ51 BDevice: Untitled-1 *

Current Configuration

m&)

to DAQ Bax
Save As

Start |

Operations ] Channels] Displays] Trigger] Record] Calibration]

Sample Rate

100

=

1 =] E3

3 -

Record |e Channels 20

Figure 13. Operations Tab

This screen gives the ability to export (send to the DAQ)
and save configurations to the computer. The Export
operation takes the current configuration and sends it to the
DAQ. The DAQ will now run according to the parameters of
the configuration. As a configuration is being edited in the
VersaDAQ application, the changes made are visible only
to VersaDAQ); they will not take effect on the DAQ until the
Export operation is performed.

This screen also provides the mechanism to start
acquisition, stop acquisition, record the data and set the
sample rate.

This screen indicates when the configuration is
synchronized to the DAQ unit. (See next section for
explanation.) It also indicates the number of Active
Channels.

The start/record buttons are disabled (grayed-out) until the
DAQ is synchronized to VersaDAQ.
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Synchronization

The 'Synchronized' indicator on the Operations Tab shows the synchronization status. The Export operation changes the
synchronization status from ‘Not Synchronized’ to ‘Synchronized’, after a successful Export operation. VersaDAQ will not
allow hardware operations (start an acquisition, arm the external trigger, etc.) until the configuration is synchronized.

It is important to understand that any subsequent changes to the configuration will automatically change the
Synchronization status back to 'Not Synchronized'. This merely indicates that VersaDAQ's version of the configuration is
mismatched from the DAQ’s. Another File/Export operation will re-export the newly updated version of the configuration
down to the hardware, and the two will again be ‘Synchronized'.

Channels Tab

@ versaao @=t3] The following buttons are available on the panel:
File Edit Tooks Help n Update Button

E040518Device: Untitled-1 * HEE] |

Operations Channels | Displays | Trigger | Record | Calibration |

The Update Button allows the user to modify channel properties (Gain, Sensor
Type, etc.). Upon pushing this button, the user will first be presented with the
Channel Chooser Dialog to select which channel(s) will be modified. Next, the user

Update ' will be presented with the Channel Properties Dialog, which contains various
selectors for modifying channel properties.

Figure 14. Channels Tab
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Selecting Channels to Modify

Channel Chooser
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Multiple

Frequency
EE
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Select Select
Multiple Multiple
Valiage Valiage Valiage Vaoliage
1-1 1-9 21 29
Voliage Vollage Voliage Voliage
12 1-10 22 2-10
Valtage Valtage Valtage Valtage
13 1-11 2-3 2-11
Voltage Voltage Vaoltage Voltage
14 1-12 2-4 212
Voltage Voltage Voltage Voltage
15 1-13 25 2-13
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Voltage Voltage Voltage Voltage
1-8 1-16 2.8 2416

Cancel |

Compact

ok |

W R
v 9

Flash

Act Bsy

Figure 15. Channel Chooser

This dialog allows for selecting which channel or channels
to modify.

Channels are organized by Slot/ Type. The channels on the
left represent the Bridge Channels. The channels in the
middle represent the fixed gain/filter Analog Channels. The
channels on the right represent the Frequency
Measurement Channels. The Select Multiple button selects
all channels within that group.

Double clicking a channel will bring up a new dialog box
that allows the user to define channel properties.

Tip — Holding the shift or alt key will enable the user to
select multiple channels at one time. This saves set up
time if configuring more than one channel to the same
setting.

Select the channels then click OK.
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Figure 16. Channel Properties Dialogs
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By double clicking a channel on the Channel
Chooser screen, the Channel Properties Dialog
box becomes active.

Properties that can be modified include
channel name, graph color, gain, filter (for
those DAQ options that support programmable
filter), sensor type, engineering units, and tare.

Some sensor types, when chosen, will expand
the Channel Properties screen to include
additional properties. For instance, when
selecting ‘Temperature’ as the sensor type, the
additional channel properties ‘Thermocouple
Type” and ‘Engineering Units” become
available, each with its own pull-down menu.

Selecting ‘Apply’ will save the Channel
Properties for the channel or channels.
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Display Tab

Under the Display Tab users can configure, by checking the appropriate check boxes, which real time displays to activate.
Multiple channels can be selected for the digital or graph displays by holding the ctrl or shift button clicking on the

channels. Once a graph or display is selected, the user will then be able to name the display.

File Edit Tools Help

0451 8Device: Untitled-1 *
Operations] Channels Displays ] Trigger1 Record] Calibration]

[~ Enable Real-time Cigital isplay

[ Channel Chooser,

[~ Enable Real-tine Graph Display

Figure 17. Selecting Real-time Displays
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Figure 18. Channel Chooser
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The user can change or create displays by selecting Edit/New or Edit/Modify within the real-time graph or digital display
window by right clicking on a graph. The user can also adjust the color or scaling of the data being viewed. The

VersaDAQ online help explains in detail.

. Real Time Digital Displays for default W=l E3
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__Ed'rt
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Ch 2 Ch 4
Pvalts =] [valts =]

Figure 19. Real-time Digital Display
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Figure 20. Real-time Graph Display
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Trigger Tab

The Trigger Mode specifies what event will trigger the start of the data acquisition.

B versabag
File Edit Tools Help

EER

DAQ518Device: Untitled-1 *
Operations] Channels1 Displays Trigger ]Record] Calibration]

|1 ]Samplesj

" StartfStop Button

(" OnPowerup  (after seconds)

I™ Auto Rearm after Acquisition

I [=] E3

Figure 21. Trigger Tab

The Sampling Duration specifies the amount of data that will be
collected, expressed in terms of total samples or time (seconds)
elapsed. Sampling Duration is disabled and defaulted to '(N/A)' unless
the Trigger Mode is set to 'External Trigger Source' or '‘On Powerup'.
In these cases, the numeric edit box and unit pull-down are enabled.

When the mode is set to ‘Start/Stop Button’, control of the acquisition is
under manual control of the user via the Start/Stop button on the
Operations Tab.

When the mode is set to ‘On Powerup’, acquisition will occur
automatically, a specified number of seconds after the DAQ powers up.
Once the acquisition starts, it will collect the number of samples specified
by the Sampling Duration, and then terminate.

When the mode is set to ‘External Trigger Source’, acquisition will be
triggered by an external signal fed into the DAQ.

In order for this external signal to be recognized, the system must also be
armed. Arming and disarming the system is controlled by the Arm/Disarm
Button on the Operations Tab. This button is only available when the
mode is set to ‘External Trigger Source’.

Once triggered acquisition begins, it will collect the number of samples
specified by the Sampling Duration, and then terminate the acquisition.
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The Record Tab allows users to specify how the DAQ will initiate recording functions as well as if the user will record to a
local computer or to CompactFlash™ in stand-alone applications.

File Edit Tools Help
Epaq518Device: Untitled-1 * ™ [=] E3

Operations] Channels1 Displays] Trigger Record ] Calibration]

=

JCnmpactFIash
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~

|aqdata.acq

[~ Auto Increment Filename:

L. (none)

Figure 22. Record Tab

This screen also lets users determine file names, file size
limits and if there needs to be Auto Increment Filenames in
situations where the DAQ will be recording repeated tests.

The Target Platform control selects the location the data
will be collected on. The options include Local (the host PC)
or CompactFlash™,

The Filename control determines the filename on the
Target Platform under which the data will be stored. The
name may be simple, or it may be a complete pathname,
depending on the nature of the Target Platform. If the name
can include a full pathname (such as if the Target Platform
were the Local host PC), there will be a Browse Button that
will bring up a standard file dialog box.
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Record Tab, continued

The Initiate Record control selects the conditions under which the recording of data will begin. Do not confuse the start of
data acquisition with the start of data recording. Data recording will start at some point in time at or after the acquisition
starts, and will terminate at some point at or before the acquisition ends.

This control has several options:

= Record Button - when this option is set, the Record Button on the Operations Panel is enabled whenever data
acquisition is running (i.e., the Start Button is clicked). Recording will begin when the user clicks the Record Button
and will terminate when the user clicks the Stop Recording Button (or the data acquisition stops).

=  Start Button - when this option is set, data recording will automatically begin when the data acquisition starts (i.e., the
Start Button is clicked), and terminates when the acquisition stops (i.e., the Stop Button is clicked).

= External Trigger - when this option is set, data recording will automatically begin when the data acquisition starts via
an external trigger event Please see the Trigger Mode control on the Trigger Panel for more information on the
external trigger.

= Any Trigger - when this option is set, data recording will begin automatically whenever data acquisition begins,
regardless of what caused the acquisition to begin.

Some of the Initiate Record options may be disabled, based on the setting of other controls. For example, if the Trigger
Mode is set to "External Trigger Event", Initiate Record must be set to either "External Trigger" or "Any Trigger". This is
because under the external trigger mode, the data acquisition system is assumed to be in stand alone mode (i.e., not
connected to the host PC), and therefore the only thing it can do is record data.
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Record Tab, continued

The File Size Limit control allows the user to optionally limit the size of the collected data file to some byte size. If a limit is
desired, the check box should be checked, and a byte count limit entered in the box. While data recording is taking place,
if there is a limit specified and the file exceeds this limit, data recording will terminate (the data acquisition itself is
unaffected).

Note: Setting a file size limit too small can cause an unexpected termination of data recording and a loss of collected
data.

Other settings in the configuration may impose a required File Size Limit. Use of certain limited resources such as flash
media for the Target Platform may set the limit to a certain size.

By default, each time a data file is opened to record data, any previous file under that name is lost. When the Auto
Increment Filename box is checked, data is saved in the file with an incrementing index appended to the filename (e.g.
filel, file2, ..., filen). Each time a recording session starts, the index is incremented and a new file is created.

Note: When data is recorded on the DAQ, the file length limit of 8 characters is in effect. The index appended onto the
given filename may exceed this 8-character limit. When this happens, the filename is right truncated to provide space for
the index.

Note: For VersaDaq version 1.4.1.0 and later, data recorded either locally (to host PC) or to Compact Flash will be the
same format, aqdata.acq. If data is to be viewed via the KineticSystems Viewer, it will first need to be converted by the
converter tool, which is explained in the “Viewing Recorded Data” section.
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Start Data Acquisition

After the Export operation is performed and the configuration is synchronized, the 'Start' button will become active (active
buttons have a pop-out appearance, and are highlighted when the mouse moves over them). When the Start button is
clicked, the data acquisition hardware will begin sampling data, according to the configuration settings that were exported.
If real-time graphs are defined, the output of these data channels will be viewable. After the Start button is clicked, it

changes to a Stop button. In general, VersaDAQ controls such as buttons are labeled as to what will happen if the button
is clicked. Clicking the Stop button will stop the data acquisition.

File Edl Ehemel Dala Help
[ ——— 11

Oparatoen Mardalis

Figure 23. Data Acquisition in Progress
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Viewing Recorded Data

Once recording has stopped, the KineticSystems Viewer
can be used to examine the data that was recorded.
On the Data pull-down menu, select ‘Viewer'.

The KineticSystems Viewer runs as another application in a
different window. It automatically brings up its open file
dialog.

Features of the Viewer include:

e Zooming of X-Axis (Time)
Zooming of Y-Axis (Voltage)
Multiple View Windows
Ability to Enter a Start/Stop Viewing Range
Easy to use Y-Scale scroll bar
Configurable Graph Colors

Use of the Viewer is completely documented in the
Viewer’s on-line help.

39

DAL Viewes - 0:/1"rogram Files /U uabcomen L udora/ARach/ il bin

Dl Lot lgfedow Seach Hep

Figure 24. KineticSystems Viewer
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Data Converter Tool
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Figure 25. Data Converter Tool

The Output File Format can be set to the following:

® Ascii - data will be converted to a tab-delimited ascii file, suitable for
importing into applications such as Microsoft Excel. Header information
(channel names, number of samples, etc.) are optionally included via a
checkbox. The file suffix is ".tda' - tab delineated ascii.

e KineticSystems Viewer - data will be converted into a file format suitable
for the KineticSystems Viewer. The file suffix will be ".bin' - binary data.

VersaDAQ's Converter Tool performs conversion of
acquired data from one format type into another. The
input file is not modified in any way.

The following procedure outlines how the tool is used:

Step 1: Specify the Input Filename

Enter the filename to convert in the Input Filename text box;
alternately, use the 'Browse' button to bring up a standard file
dialog to identify the file to be converted.

Step 2: Verify Properties of the Input File

After the Input filename is specified, it is opened and its type,
number of samples, and number of channels, is specified. This
information is provided as a convenience.

Step 3: Specify the Output Filename and file format

When the Input Filename was specified in Step 1, the Output
Filename was defaulted to the same name and same location
(its file suffix will be different). A new name and path can be
specified in the Output Filename if desired.

Step 4: Click the 'Convert' Button

The output file is created and the data is ready to be imported to
another application.
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41

This tool allows the user to enter multi-point calibration information. Multi-point calibration transforms raw data from a
sensor to a final result in appropriate units according to a curve specified. The curve is expressed as a finite set of points,

entered into the EU Calibration by the user.

P2 versanan =1 |

iFue Edt Tools Help
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Figure 26. Choose a Sensor Name
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Figure 27. Enter New Sensor Name
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Figure 28. Enter Calibration Points

First, a name of the transformation is required; a previously created transformation can be chosen, or <New> can be
chosen to create a new transformation. (Figure 25) After choosing <New> and clicking the OK button, a dialog is
presented to enter the name of the new transformation. (Figure 26). The Editor Tool is open. (Figure 27)
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EU Calibration Tool continued

After entering the name and clicking OK, the EU Calibration Editor tool is opened. The user

Channel Properties
successively enters an input voltage value, the output EU value that voltage maps to, and clicks the

'Add' button. At least 2 points must be entered. A 2-point transformation defines a straight-line @ S L1
(linear) transformation; more points can be entered to define a polynomial transformation of arbitrary 215
Order_ T - - PPV . Graph Color
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File File 5
(B B = - E [ o Fitter Cutoff
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. . . . Figure 31. Select New Sensor
Figure 29. Enter Point 1 Figure 30. Enter Point 2 9

in Channel Properties
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EU Calibration Tool continued

For this example, a linear (2 point) transformation will be defined such that the output is doubled. Any 2 points on the
straight line of slope 2 intercept of 0 could be chosen; the point (1,2) will be first (figure 27).

After the point (1,2) is entered and the add button is clicked, the first point is entered in the form, and the editor is ready
for the 2nd point, which in this case will be (2,4) (Figure 28).

After the second point (2,4) is entered and the 'Add' button clicked, we are ready to end by clicking the 'Finish' button
(Figure 29).

The transformation can now be applied to any channel by bringing up the Channel Property Chooser dialog for the
channel, changing its Sensor Type to 'Multipoint Cal', and then choosing the desired transformation (Figure 30).

Note: If using more than al10 point transformation, you will not be able to view data with the KineticSystems Viewer. The
KineticSystems Viewer can only handle data with up to 10 calibration points (a ninth order polynomial). All other functions
do not limit the number of points.
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Glossary

10BaseT An Ethernet connection capable of transmitting up to
10Mbps (10,000,000 bits per second)

ADC Analog to Digital Converter — a device that converts
analog signals such as voltage to digital numbers

CompactFlash® A very small removable mass storage device.

Configuration All the settings under which the data acquisition will be
made - channel gains, filtering, sample rate, the
conditions under which the session will start and stop, etc.

Crossover Cable A special type of Ethernet cable used to directly connect 2
computers.

DAQ Data Acquisition Device

Dialog A window that pops up on a computer screen to prompt
the user to enter something or select something from a
list of choices.

Ethernet A computer network architecture which specifies the
connectors, cables and protocol for 2 or more computers
to exchange information
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Glossary, continued

EU Calibration

EU calibration transforms raw data from a sensor to a
final result in appropriate units according to a curve
specified. The curve is expressed as a finite set of points,
entered into the EU Editor by the user.

Filter A mechanism to remove unwanted signals (such as
noise) from the input.

Gain A mechanism to amplify low level signals so that they are
more accurately measured

Hub A device used to connect multiple computers to a
network, much the way an extension cord is used to
connect multiple appliances to a single electrical outlet.

IP Address Internet Protocol Address — a set of four 3-digit numbers

that uniquely identify a device on an internet

Isothermal Reference

A measurement of the temperature of the cabling and
connectors connecting to a thermocouple. The
temperature of the cabling and connectors must be taken
into account when reading data from a thermocouple

LED

Light Emitting Diode — small lamp on front panel

PC

Personal Computer
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Glossary, continued

Peer-to-peer Cable Same as Crossover Cable

Sampling Rate The rate at which a sensor’'s measurement is converted
into a digital number. The mathematical reciprocal of the
sampling rate is the time in seconds between each

sample.

SCsl Small Computer Systems Interface — standard 68 pin
connector

Standalone Mode In Standalone Mode, the DAQ can be triggered externally

and collect data for a given duration without being
connected to any computer

Synchronized A configuration is synchronized when it has been
successfully Imported or Exported. Synchronization
indicates that the settings in the configuration match
those on the data acquisition hardware. Synchronization
can be determined via the Connection/Synchronization
Indicator on the Operations Panel.
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Glossary, continued

Target Platform While data is being collected, it can be stored to any one
of a number of target platforms. Most common are ‘local’
meaning the local PC, or Compact Flash, the storage
media on the DAQ itself.

TCP/IP Transmission Control Protocol/Internet Protocol - A
protocol used by different computers to exchange
information with each other

Thermocouple An electrical device that measures temperature as a
voltage.

Trigger A signal which indicates data collection should start

TTL Transistor-Transistor-Logic — Standard digital circuitry

where inputs and outputs are limited to the range of 0to 5
volts; signals less than 1.5 volts are ‘false’, while signals
greater than 3.5 volts are ‘true’

VersaDAQ The VersaDAQ software package controls the DAQ.
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Technical Support and Warranty

DynamicSignals warrants its standard hardware products to be free of defects in workmanship and materials for a period
of one year from the date of shipment to the original end user. DynamicSignals warrants its software products to conform
to the software description applicable at the time of purchase for a period of ninety days from the date of shipment.
Products purchased for resale by DynamicSignals carry the original equipment manufacturer’s warranty.

DynamicSignals will, at its option, either repair or replace products that prove to be defective in materials or workmanship
during the warranty period.

Transportation charges for shipping products to DynamicSignals are prepaid by the purchaser, while charges for returning
the repaired product to the purchaser, if located in the United States, are paid by DynamicSignals. Return shipments are
made by UPS, where available, unless the purchaser requests a premium method of shipment at his expense. The
selected carrier is not the agent of DynamicSignals, and DynamicSignals assumes no liability relating to the services
provided by the carrier.

The product warranty may vary outside the United States or Switzerland and does not include shipping, customs
clearance or any other charges. Consult your local authorized representative for more information regarding specific
warranty coverage and shipping details.

Product specifications and descriptions in this document subject to change without notice.

DynamicSignals specifically makes no warranty of fitness for a particular purpose or any other warranty either expressed
or implied, except as is expressly set forth herein. This warranty does not cover product failures created by unauthorized
modifications, product misuse or improper installation.
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Products are not accepted for credit or exchange without prior written approval. If it is necessary to return a product for
repair replacement or exchange, a Return Authorization (RA) Number must first be obtained from the Repair Service
Center before shipping the product to DynamicSignals.

Please take the following steps if you are having a problem and feel you may need to return a product for service:

Contact DynamicSignals and discuss the problem with a Technical Service Engineer.

Obtain a Return Authorization (RA) Number.

Initiate a purchase order for the estimated repair charge if the product is out of warranty.

Include with the product a description of the problem and the name of the technical contact person at your facility.
Ship the product prepaid with the RA Number marked on the outside of the package to:

000D o

DynamicSignals, LLC

Repair Service Center
900 North State Street
Lockport, IL 60441

Telephone: (815) 838-0005
Fax: (815) 838-4424
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Ways to contact us:

(=]

DynamicSignals, LLC
900 N. State Street
Lockport, IL 60441-2200

!&!

Phone: (800) DATA NOW (1-800-328-2669)
(815) 838-0005

Fax: (815) 838-4424

E-mail: mkt-info@kscorp.com
tech-serv@kscorp.com
sales@kscorp.com

Web: http://www.kscorp.com
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Feedback

The purpose of this manual is to provide you with the information you need to make the DAQ as easy as
possible to understand and use. It is very important that the information is accurate, understandable and
accessible. To help us continue to make this manual as “user friendly” as possible, we hope you will fill out this
form and Fax it back to us at (815) 838 0095. Or mail a copy to DynamicSignals, LLC 900 N. State, Lockport, IL
60441. Your input is very valuable.

Please rate each of the following.

The information in this manual is:

Yes No
Accurate 10 9 8 7 6 5 4 3 2 1
Readable 10 9 8 7 6 5 4 3 2 1
Easy to find 10 9 8 7 6 5 4 3 2 1
Well organized 10 9 8 7 6 5 4 3 2 1
Sufficient 10 9 8 7 6 5 4 3 2 1
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We would appreciate receiving any thoughts you have about how we can improve this user’'s manual:

(Include additional sheets if needed)
Name Phone
Company
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