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Warranty and Service Policy

Product Warranty

DATAQ Instruments, Inc. warrants that this hardware will be free from defects in materials and workmanship under
normal use and service for a period of 1 year from the date of shipment. DATAQ Instruments' obligations under this
warranty shall not arise until the defective material is shipped freight prepaid to DATAQ Instruments. The only
responsibility of DATAQ Instruments under this warranty is to repair or replace, at its discretion and on a free of
charge basis, the defective material.

This warranty does not extend to products that have been repaired or altered by persons other than DATAQ Instru-
ments employees, or products that have been subjected to misuse, neglect, improper installation, or accident.

DATAQ Instruments shall have no liability for incidental or consequential damages of any kind arising out of the sale,
installation, or use of its products.

Service Policy

1. All products returned to DATAQ Instruments for service, regardless of warranty status, must be on a freight-pre-
paid basis.

2. DATAQ Instruments will repair or replace any defective product within 5 days of its receipt.

3. For in-warranty repairs, DATAQ Instruments will return repaired items to the buyer freight prepaid. Out of war-
ranty repairs will be returned with freight prepaid and added to the service invoice.
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1. Introduction

This manual contains information designed to familiarize you with the features and functions of the DI-4718BX data
acquisition systems.

Features

DI-4718BX instrument is extremely versatile with multiple interface options, high resolution, expandability with
ChannelStretch™, and fast throughput rates. Features include:

*  Accepts up to 16 DI-8B amplifier modules accommodating virtually any industrial signal.
*  USB and Ethernet interface options.

e Dual DI-4718BX core design.

*  Up to 16-bit measurement resolution.

*  Upto 160,000 Sample Throughput Rate using WinDaq Acquisition Software. Higher sample rates can be
achieved with different configuration. Contact DATAQ Support for more information.

*  Adaptable low-pass filter per channel - corner frequency set as a function of sampling rate.
* A multi-purpose push-button for WINDAQ remote events and start/stop recording.

* LED indication for easy notification of device status.

* 4 pin screw terminal for remote control/events.

*  Free WinDagq/Lite data acquisition recording and playback software.

*  ChannelStretch™ Technology allows you to sync with multiple DI-4718BX, DI-4730, DI-4108, DI-4208, or DI-
4718B instruments in any combination (requires the same communications interface) with a total throughput of
480,000 samples per second, or more. ChannelStretch™ is included with the DI-4718BX, other hardware models
require an unlock code per instrument. *

*  Fully documented instrument protocol for programming the device in operating systems other than Windows.

*Channel Stretch is included with the DI-4718BX, but must be purchased separately with other hardware types.
ChannelStretch is not supported when recording to removable flash memory.

Analog Inputs

DI-4718BX models provide 16 fixed analog inputs designed specifically for DI-8B amplifiers that allow your analog
signals to be converted into 12 to 16-bit digital data via an on board A/D converter.

Utilize the functionality of WINDAQ software to experience all the features in these versatile instruments. Channel-
Stretch™ is included with the DI-4718BX to synchronize multiple units when using WinDaq software.

Digital I/O

The DI-4718BX provides two digital input channels for Remote Control Operations (Remote Start/Stop and Remote
Events) that may be accessed using the connector located in the back panel. Remote Control configuration and setup
is easily accessible in WINDAQ Acquisition software.

Introduction
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Software

All software required to record and playback waveforms is included with the purchase of any DI-4718BX data acqui-
sition system. Software is located on the USB thumb drive included with your instrument or via the internet at
run.datag.com.

WINDAQ® Recording and Playback Software

WINDAQ Acquisition and WINDAQ Waveform Browser allow you to record and playback data acquired through your
instrument. WINDAQ software is an invaluable resource to record and analyze your data and is available for free from
our web site (www.dataq.com).

WINDAQ Data Acquisition software (free) can be used to record waveforms directly and continuously to disk while
monitoring a real time display of the waveforms on-screen. It operates, displays, and records data in real time when
connected to your PC. An optional unlock code is available to sync multiple units into a single WinDaq file.

WINDAQ Waveform Browser playback software (also known as “WWB”) offers an easy way to review and analyze
acquired waveforms. A built-in data file translator allows the user to display multiple waveforms acquired by
WINDAQ Acquisition software or any of a wide range of data acquisition packages. The software’s disk-streaming
design allows data files of any length to be graphically displayed rapidly, in normal or reverse time directions. Seven
standard cursor-based measurements, frequency domain, and statistical analysis functions help simplify waveform
analysis and interpretation. WINDAQ Waveform Browser is free and installed when installing WINDAQ Software.

Help

All WINDAQ software utilizes context-sensitive help. Help may be accessed through the Help menu or by pressing the
F1 key with any pull-down menu item selected. This will take you directly to the Help topic most relevant to that par-
ticular function or feature. Help topics discuss in detail each function available in the software.

Introduction
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2. Specifications

Analog Inputs

Number of Channels:

Channel Configuration:
Measurement range per channel:

Accuracy:

Input impedance:

Input offset voltage:

Channel-to-channel crosstalk rejection:

Offset temperature coefficient:
Digital filtering:
CJC Error:

Isolation (via DI-8B Modules)

Input-to-Output:

Channel-to-Channel:

Digital Inputs

Ports:

Threshold Levels:
Maximum applied voltage:
Maximum sink current:

Reserved Digital Inputs:

A/D Characteristics

Type:
Resolution:

Minimum Conversion Time:

Scanning Characteristics
Max. throughput sample rate:
Min. throughput sample rate:

16 configured for signal conditioned inputs
Defined by DI-8B Module
Defined by DI-8B Module

+0.25% FSR + 8B module + CJC error @25°C, 10Hz sample rate, digital
filter on

Defined by DI-8B Module
Defined by DI-8B Module
-75db @ 1002 unbalance
0.25uv/°C

Conditional over-sampling
1.5°C plus 8B Module

1000VDC/Peak AC
500VDC/Peak AC

2
TTL-compatible
25V

100 mA

DO0: WinDaq Remote Events
D1: WinDaq Remote Start/Stop

Successive approximation
12 to 16-bit
69.4us

Standard: 160 kHz
Standard: 20 Hz (2.2 samples per hour with WinDaq)

Sample Rate Timing Accuracy: 100 ppm

Max. scan list size: 17

Calibration

Calibration cycle: One year
Specifications
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Ethernet Interface
Type:

Connector:

Protocol:

Server Type:

10/100Base-T
RJ-45

UDP/IP

DHCEP or Fixed IP

Rear Panel Indicators, Connections, and Controls

Button:

USB A Connector (Downstream):
USB B Connector (Upstream):
Ground Lug:

Status LED:

Power Connector:

Ethernet Connector:

4 Pin Screw Terminal:

Front Panel Connections

Input connectors:

Multi-function control

Downstream USB connection

Upstream USB connection

Terminal for Ground

One multicolor LED for status indication
9 to 36 VDC, 10 watts + 8B modules
RJ-45

Digital 1/0

Four, removable sixteen position terminal blocks, 28 AWG min, 16
AWG max

USB ChannelStretch™ Operation

Total Max Units:
Max Channel Count:
Max Throughput:

Synchronization Conditions:

16 (DI-4718BX takes 2)
128 Analog, 114 Digital
>480 kHz (higher speeds may result in data loss)

Syncs with any combination of DI-4718BX, DI-4718B, DI-4730, DI-
4108, and DI-4208 USB instruments.

All synced instruments must operate at the same sample rate per channel,
regardless of channel number, type, or range.

All instruments must be connected to the same USB controller, or via the
downstream USB port. ChannelStretch is included with the DI-4718BX,
but must be purchased separately with other hardware types.

Ethernet ChannelStretch™ Operation

Total Max Units:
Max Channel Count:
Max Throughput:

Synchronization Conditions:

16 (DI-4718BX takes 2)
128 Analog, 112 Digital
>50 kHz (higher speeds may result in data loss)

Syncs with any combination of DI-4718BX, DI-4718B, DI-4730, DI-
4108, and DI-4208 Ethernet instruments.

For most accurate synchronization, all instruments should be connected
to the same Ethernet switch. ChannelStretch is included with the DI-
4718BX, but must be purchased separately with other hardware types.

Specifications
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Power

Power Consumption:

Environmental
Operating Temperature:
Operating Humidity:
Storage Temperature:

Storage Humidity:

Physical Characteristics
Enclosure:
Mounting:

Dimensions:

Weight:

Power Requirements:

Software Support

WINDAQ software:

2.5W + 8B Modules

0°C to 50°C (32°F to 122°F)

0 to 90% RH non-condensing
-20°C to 60°C (-4°F to 140°F)
0 to 90% RH non-condensing

Aluminum base with steel wrap-around
Desktop; bulkhead

7.29"W x 9"L x 1.52"H
(18.5D x 22.86W x 3.86H cm.)

2 Ibs. 3.8 0z. (35.8 0z) + DI-8B modules
9 to 36 VDC, 10 watts + 8B modules

OS support: Check online at http://www.dataq.com/products/windaq/
windows-compatability/

Specifications
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3. Installation

The following items are included with each DI-4718BX Data Acquisition System. Verify that you have the following:
+ DI-4718BX data acquisition instrument

*  USB and Ethernet cables

*  DATAQ Instruments screwdriver for signal lead connections

*  Power supply and adapter

*  USB flash drive with WinDaq software, NIST-traceable calibration certificate (PDF included on the thumb
drive)

*  Two screw terminal blocks (bottom), two screw terminal blocks (top)
* 4 pin screw terminal for remote control/events
»  DI-8B amplifiers sold separately. At least one 8B module is required.

If an item is missing or damaged, call DATAQ Instruments at 330-668-1444. We will guide you through the appropri-
ate steps for replacing missing or damaged items. Save the original packing material in the unlikely event that your
unit must, for any reason, be sent back to DATAQ Instruments.

Install WINDAQ Software and the WinDaq Dashboard
All software for the DI-4718BX can be installed via a download-able executable directly from the DATAQ Instru-
ments web site at run.dataq.com. The software is also available on the provided USB flash drive.

Software Installation
1. Disconnect all DATAQ Instruments USB devices from your Computer.

Installation
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2. Plug the USB flash drive into your computer’s USB port or Go to http://run.dataq.com.
3. Save the executable (Dataq Software Suite Web Setup.exe) to your local hard drive.

4. Double-click on the executable to extract the program and begin software installation.
5. Follow the on-screen prompts and enter all required information.

6. Software installation is complete - you will now see a “Successful Installation” box - click OK to exit WINDAQ
Installation.

You may now connect the device to your PC and apply power. All DI-4718BX versions can be connected to your
computer’s USB port using the provided USB cable for configuration. Ethernet models can also be connected to your
computer anywhere on your subnet. Click on the desktop shortcut icon labeled WinDaq Dashboard or click on the
appropriate program group (specified above — default is Start > Programs > WINDAQ) and click on “WinDaq Dash-
board” to access your device.

Installation
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4. Instrument Controls,
Indicators, and Connections

Instrument Front Panel

The front panel of DI-4718BX instruments provide screw terminal connection ports for analog input signal leads.

Signal Connections

The two 8-port screw terminals on the front of the instrument are used to interface analog input channels 1 through
16. Each channel has four terminals: In+, In-, Ex+, and Ex- for input signals and excitation (if required). Use the
sticker located on the top of your instrument for quick reference to terminal access port designations.

' R
| o —
lcocecoocoooc0006 D000 DRRE0RIS
| m - ] ] m ] [
O @@@6@@6@@@@@@@6§ @@@@@@6@@@@@@@9@ O
. \ J

CH1 CH2 CH3 CH4 CH5 CH6 CH7 CH8 CH9 CH10 CH11 CH12 CH13 CH14 CH15 CH16
In+ In-|In+ [n-|In+ In={In+ In-|In+ In-{In+ In-{In+ In-{In+ In- In+ In-(In+ In-|In+ In-|In+ In-{In+ In-{In+ In- {In+ In-|In+ In-
o oo ol ol o|lo olo ol ole o o 0|lo ol oo ol oo ol ol 6
o alo oloe oo olo ol o|lo olo o o 6|lo ol oo olo ole el oo o6
Ex+Ex-EX+EX-EX+Ex-EX+EX-Ex+Ex-Ex+Ex-Ex+Ex-Ex+Ex- EX+EX-EX+EX-EX+EX-EX+EX-EX+EX-EX+EX-EX+EX-[EX+EX-

A CAUTION A

Never touch exposed screw terminal connector pins or screws.
To avoid ESD damage in handling the device, take the following precautions:

Ground yourself with a grounding strap or by touching a grounded object before and during your handling of the
instrument.

Instrument Controls, Indicators, and Connections
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Installing DI-8B Modules
DI-4718BX Series instruments can accept up to sixteen DI-8B modules. Modules are installed to the DI-8B back-
plane located on the instrument circuit board. You must remove the front panel and bezel and the ground lug on the

rear of the instrument to access the DI-8B backplane.

1.

CAUTION: Avoid ESD damage by grounding yourself with a grounding strap or by touching a grounded object

before and during handling of the instrument.
Unplug the device and make sure there is no power to the instrument.
Unscrew the six screws on the top of the instrument and remove the top hatch cover to reveal the DI-8B back-

plane.

Top Hatch

(o) (o)

/DI-SB Module

DI-8B Backplane and Circuit Board

7. :
= - = Rear
P /\_\/ —
s
O @)
O O

Plug the DI-8B module firmly into one of the channel positions clearly labeled on the backplane and secure with
the set screw. Note: Be sure to completely screw the module into place or vibrations could short the system. DI-
8B modules are installed on (or removed from) the socketed DI-8B backplane (located on the circuit board) and
are secured with a non-removable mounting screw. Each channel position is labeled “CHANNEL 1,” “CHAN-

NEL 2,” etc. on the socketed backplane. The DI-8B modules can be mixed or matched in any combination suit-
able for the application and are identical in pinout and size, so it doesn't matter which module gets plugged into

which channel position.

Instrument Controls, Indicators, and Connections
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Using an erasable pencil write the module number of each DI-8B module installed on the sticker located on the
top of the instrument to indicate which module is installed at each channel position.

Screw Terminal Access

In+ In-(In+ In-{In+ In-|In+ In-|In+ In-{In+ In-|In+ In-{In+ In-
o o|lo olo oo oo oo o|lo o|lo o

o oo oo o|lo oo oo o|o oo o
Write Installed Modules in EX+EX-EX+EX-EX+EX-[EX+EX-EXHEX-EX+EX-EX+EX-[EX+EX-]

the spaces provided with an
erasable pencil. Modules Installed

After all modules are installed and indicated on the sticker, reassemble the instrument making sure not to over-
tighten the front screws. Note: If your are installing a thermocouple module you must enable the Cold Junction
Compensation jumper for that channel (see “Enabling CJC for Thermocouple Modules” section below for more
information).

Enabling CJC for Thermocouple Modules

Enable Cold Junction Compensation for each Thermocouple Input module installed. The CJC Enable Jumpers are
located on the circuit board of the instrument. New DI-4718BX units are shipped with the jumpers installed in the
“off” positions. Each channel has its own CJC enable jumper located in front of each channel position on the instru-
ment circuit board.

1.

2.

4,

Unplug the device and make sure there is no power to the instrument.

Unscrew the six screws on the top of the instrument and remove the top hatch cover to reveal the DI-8B back-
plane and the CJC Enable Jumpers.

Each jumper is labeled on the circuit board as “TC CH#” where # is the channel number. Jumpers are installed on
the circuit board in the “off” position. Move the jumper to the “TC” pins for each channel using a Thermocouple
module.

Note: If you are not using a Thermocouple Input Module on that channel be sure the jumper is disabled (removed
or installed in the “off” position) because this will affect the input signal.

“a: Channel 8 iz in the

default "off™ position,

Channel 9 is in the

TC position for CJC
with Thermocouple
Input Modules.

After the DI-8B modules and jumpers are installed reassemble the instrument.

Instrument Controls, Indicators, and Connections
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Connecting Signals

Use the removable screw terminal blocks located on the front of the instrument to connect your analog input signals.

Refer to the Screw Terminal Access sticker on the top of the instrument for pinout.

1. Insert the stripped end of a signal lead into the desired terminal directly under the screw.

2. Tighten the pressure flap by rotating the screw clockwise with a small screwdriver. Make sure that the pressure

flap tightens only against the signal wire and not the wire insulation. Do not over-tighten.

3. Tug gently on the signal lead to ensure that it is firmly secured.

When an input signal is connected and WINDAQ Acquisition software is run, WINDAQ’s real time display immedi-

Loosen

) Tighten
Screwdriver

Screw Terminal Block

/ Signal Lead

AN

Pressure Flap

ately reveals the input waveform on your computer’s monitor.

Low-pass Filter

Each analog channel employs a low-pass filter with automatic corner frequency selection. The filter is a CIC (cas-
caded integrator comb) type that uses as many as 512 samples per channel to calculate in real time as data is acquired.
Filter response is optimized when sampling frequency is set to ten times the highest frequency of interest.

104

204

Magnitude (dB)

=50

50

20

Typical Low-pass Filter Frequency Response

01 02 03 04 05 06 o7 08 03

Normalized Frequency (fsignal / fsampling rate)

Instrument Controls, Indicators, and Connections
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The DI-4718BX calculates its own Last Point, Maximum, Minimum, and Filter data making it available at the pro-
gramming level. Acquisition methods “RMS” and “Frequency” are permanently disabled for the DI-4718BX as are
Input Types “Nonlinear” and “Thermocouple” and selections for “Unipolar” and “Fahrenheit.”

Resolution as a Function of Sample Rate

The resolution of the DI-4718BX is a function of sample rate. The lower the sample rate the higher the resolution.
ADC resolution (R) is a function of selected sample rate per channel (F), and the number of enabled analog channels
(C). The DI-4718BX data logger uses two 8-channel core boards for a total of 16 channels. Channels 1-8 reside on
core 1, while channels 9-16 are on core 2. Channels can be enabled individually and in any combination without
requiring sequential selection (e.g., channels 1, 4, 8, and 11).

ADC resolution depends on the selected sample rate per channel and the number of enabled channels. This allows
you to optimize resolution by adjusting sample rate and the number of active channels. Use this formula to calculate
ADC resolution.

160000
g FC )
R = +12
log(4)

R = ADC resolution
F = Sample rate per channel

C = Number of enabled analog channels

To determine C, divide the channels into two groups.
Group A: Channels 1-8
Group B: Channels 9-16

Count how many channels are enabled in each group. Then use the group with the higher count to determine C from
the table below.

C Enabled Channels
1 1

2 2

4 3-4

8 5-8

For Example:

Channels 1 and 9 enabled - Group A =1, Group B =1 — Use higher value=1— C=1

Channels 1, 2, 9, 10 enabled - Group A = 2, Group B =2 — Use higher value=2 —- C=2

Channels 1, 2, 3,9, 10, 11, 12, 13, 14 enabled - Group A = 3, Group B = 6 — Use higher value=6 — C =8

Instrument Controls, Indicators, and Connections
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ADC Resolution vs Sample Rate
16.0 ¢

15.5 o

15.0 o

14.5 o

14.0 o

13.5 o

12.0
64 128 256 512 1024 2043 4096 8192 16334 32768 65336 131072

—e—1chn —2ch 3-4ch 5-8ch

Built-In Remote Control Connector

The built-in remote control terminals (DO Event and D1 Record) are located on the rear panel of the DI-4718BX, and
provide access to the remote events and/or remote recording control features in WinDaq. The DI-4718BX comes with
a 4-pin removable screw terminal block that plugs in to the Remote Control terminal block receptacle. Refer to the
diagram on the rear panel for quick reference.

Instrument Controls, Indicators, and Connections
14



DI-4718BX Series Hardware Manual

Use switch closures or TTL-level control signals to insert event markers (WinDaq Remote Events) or begin recording
data remotely (WinDaq Remote Storage). Connect switches or signal leads using the diagram below.

@@@

| |
+
Reserved Digital Inputs "Ed‘ D1
Evept ecorf
DO0: WinDaq Remote Events
D1: WinDaq Remote Start/Stop o o
lw w
M —_

w

TTL or
Switch
Closure

Note that the remote control terminals are pulled TTL-high by default.

WINDAQ Remote Events

Once the switch closure or TTL signal is connected, activate Remote Events through WINDAQ Acquisition Software.
Events may be automatically placed on the rising or falling edge of the trigger signal. Use the menu command
Options > Remote Events + to set WINDAQ to place event markers on low-to-high transitions of the Event input.
Use the menu command Options > Remote Events - to set WINDAQ to place event markers on high-to-low transi-
tions of the Event input.

Event markers may also be placed in your data file manually by pressing the push button on the back panel of the
instrument while in Recording mode. You must enable Remote Events in WINDAQ to use the button (use the menu
command Options > Remote Events +or Options > Remote Events -).

TTl Switch Closure Button on rear Panel of DI-47188

25V Max= = - = - - —/

TTL Threshold ) <
ov-- T

Instrument Controls, Indicators, and Connections
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An example event marker in a WINDAQ data file is shown below.

Event Marker*

& WINDAQ - Hydre “lic Actuator Qualification.wdq
File Edit View Search g Transform XY Options Help
1000.0 ' :

coo. o0 :

psig |
0

2.881 ¢
-3.136 |

2=3  Volt

T e i e
IEASE 79.3680 SEC({TBF) .0816 SEC(THM) 62.4 ﬁOF T: .0080 SEC/DIV
4 »

*Please Note: Event Markers do not display in the real-time WINDAQ acquisition software - they only display in the
WINDAQ playback software (WWB).

WINDAQ Remote Storage
Once the switch closure or TTL signal is connected, activate Remote Storage (Record) through WINDAQ Acquisition

Software. Storage to Disk may be automatically placed on the rising or falling edge of the trigger signal. Use the
menu command Options > Remote Storage 1 to set WINDAQ to begin recording on low-to-high transitions of the
Record input. Use the menu command Options > Remote Storage 0 to set WINDAQ to begin recording on high-to-
low transitions of the Record input.

Instrument Controls, Indicators, and Connections
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Instrument Rear Panel

The rear panel of DI-4718BX instruments provide access to power and interface connections, ground, status LED,
and USB drive port.

Power Jack
use Downstrea;n_ . Mini “B” USB Connector Ground Lug
Ccmnec‘; to ne)];t USB Jevice Lot Standard USB communications inter- Earth Ground
ChannelStretch operation face connector.
(" Connecting L le | Recording | Error A
USB (o] | (1) [ ]
Ethemet|  O® | @ 00 ® Power
: (9]
Digital Inputs
| (0-25VMax) o * ~
-\.I oy I | __'__.] I/
/ I (e Bution " Vg "
|_c € oo poor USBDrve USB Ethemet T Ethemet e —
Digital Input Pass-through Power
For remote event input Ethernet Connector Sockets
Stan_dard RI45 connectors for con- Accepts power from AC adaptor
necting to ethernet or next instru- from one and pass to next instru-
ment ment from the other

Power must be applied with the included power adapter or with an alternate appropriate source (9-36VDC, 15 watts
max).

Ground Lug

This ground lug should always be connected to a solid chassis or earth ground. This connection is mandatory for the
unit to meet CE guidelines.

Ethernet Ports

The Interface port allows you to connect the instrument to your PC via Ethernet cable. When in Ethernet mode the
USB connection is inactive.

Mini-B USB Port
The USB B (labeled “USB”) Interface port allows you to connect the instrument to your PC via USB cable. When in

USB mode the Ethernet port is inactive.

USB Port
The USB A (labeled “USB Drive”) Interface port allows you to cascade to the next instrument. This port cannot be

used for stand-alone recording.

Status LED

Indicates what mode the instrument is currently in. Use the chart on the rear panel of the instrument for quick refer-
ence. See “Mode LED Indicator” on page 19 for a list of modes.

Instrument Controls, Indicators, and Connections
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[ Connecting | Idle | Recording | Error

[ use o [T] L L) [ )

[Ethernet (o] @0 a0 [ ] Power

: O
Digital Inputs :
Ty i — —
| (0 - 25V Max) Status P ,'/ - e \'|
N ] A |"' \ ( \| '\__ __/J "\__ A :'/
_J - i) Bun - S
_ _ USE Dri UsB Ethemet Ethemnet 038 Vo

\C € too= #D1- =0 Lnve = /-}-, 10 W max mw,“,:([

Digital Inputs
4 pin screw terminal for remote control/events. There are 2 ports, DO for WinDaq Remote Events, and D1 for
WinDaq Remote Start/Stop. See “Built-In Remote Control Connector” on page 14.

Control Button
The Control Button (labeled “Button”) can be used to create event markers, reconfigure the instrument to factory
default settings and to re-format memory card files left open due to power failure or other circumstance.

Control Button Operations

The Control Button can be used to create an instantaneous event marker when running WINDAQ Acquisition soft-
ware. The Control Button can also be used to reconfigure the instrument to factory default settings and to re-format
memory card files left open due to power failure or other circumstance. The Control Button is inoperable while run-
ning WINDAQ Acquisition software.

Fix Errors

The Control Button can also be used to fix some common operating errors. When the instrument is in Error mode
(LED is solid red), some action must be taken to fix the error before you can use it. Generally, the Control Button can
be used to make the instrument operational again when in Error mode.

Switching between LibUSB and CDC Modes

The native communication mode of the DI-4718BX is LibUSB but it can be switched to the USB CDC
(Communication Device Class). CDC mode allows the USB port of DI-4718B devices to appear like a traditional RS-
232 port, which is common across most operating systems and development languages. Please note: LibUSB
communication is required for WinDaq Acquisition sofiware and programming with our NET SDK. Only switch to
CDC mode when writing your own programs at the protocol level (for example, Python applications). Use the
following sequence to switch your device to/from LibUSB/CDC modes:

1. Connect the device to your PC via the USB port.
2. Apply power to the device.

3. When mode LED stops blinking white and is in Idle mode, push and hold the Control button. This must be com-
pleted within five seconds after the device is in Idle mode.

4.  When the mode LED turns red, release the Control button.
5. The Mode LED will flash white then indicate Idle in either LibUSB or CDC mode:

e CDC mode: Blinking Yellow
* LibUSB mode: Blinking Green

Instrument Controls, Indicators, and Connections
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Mode LED Indicator

Indicates what mode the instrument is currently in. Use the chart on the rear panel of the instrument for quick refer-
ence. Use the table provided below for a more detailed description of each available state as well as a description of
some states not displayed on the label.

State Mode Description
Connecting The device is looking for a connection to your PC or USB thumb
O . drive. It will check the USB interface first, then the Ethernet . Once a
connection is established the device will enter Idle mode.
Blinking White
O . Idle The device is connected to and communicating with your PC through
USB Connected the USB port. The Ethernet port are not accessible.
Blinking Green
Idle The device is connected to and communicating with your PC through
O O the Ethernet port or the device is in Stand-alone mode. The USB inter-
Ethernet Connected . .
face is not accessible.
Blinking Green/
Yellow
. . Acquiring Data WinDaq Acquisition Software is running and the device is acquiring
to PC via USB data to your PC via the USB interface.
Blinking Blue Interface
. O Acquiring Data WinDaq Acquisition Software is running and the device is acquiring
to PC via Ethernet data to your PC via the Ethernet interface.
Blinking Blue/ | Interface
Yellow
Error The device is unable to perform any operations. Cycle power or use
. the control button to resolve the error.
Solid Red
O Button Pushed The LED turns white to indicate the control button is engaged.
Solid White
Idle The device is connected to and communicating with your PC through
O . . the USB port in CDC mode. WinDaq software will not run. The USB
USB connected in . .
CDC mod thumb drive and Ethernet port are not accessible.
Blinking Yellow mode

Instrument Controls, Indicators, and Connections
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WinDaq Dashboard

The WinDaq Dashboard allows you to run WinDaq Data Acquisition software, sync the device clock with your PC,
modify Ethernet settings, and access the USB thumb drive via the Ethernet interface. Devices in a ChannelStretch™
Group can synchronize data recording in that group. Select all the devices under a ChannelStretch group and click on

the Start WinDaq button. See “”” on page 20.

Configure  Help

Model
ChannelStretch™ Group
[] D4718
Channel5tretch™ Group

[] DI-4208E

Serial Mumber Status

Auvailable

Recording

ChannelStretch™

Expand the channel count of your DI-4718BX with ChannelStretch. Connect up to 16 DATAQ Data Loggers via USB
or Ethernet. The DI-4718X syncs with any combination of DI-4718BX, DI-4718B, DI-4730, DI-4108, and DI-4208
USB instruments. All synced instruments must operate at the same sample rate per channel, regardless of channel

number, type, or range.

All instruments must be connected to the same USB controller, or via the downstream USB port. ChannelStretch is
included with the DI-4718BX, but must be purchased separately with other hardware types. This provides a total of
up to 128 analog channels and 112 digital ports at a maximum throughput rate of 480 kHz. Cascade multiple USB
hubs or Ethernet switches to expand port count. Synchronized instruments must have the same sample rate per
channel, regardless of channel number, type, or range. ChannelStretch is included with the DI-4718BX, but must be

purchased separately with other hardware types.

Instrument Controls, Indicators, and Connections
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Connection

All USB devices must be on the same USB controller (or hub)* in order to synchronize data acquisition. All Ethernet
devices must be on the same subnet as the PC that is recording the data.

ChannelStretch™ Technology

to PC USBor_|
or Network® Ethernet

16 units max
Max throughput = 480 kHz

to Power (
as required

*DATAQ Instruments 7-port USB hub (part number 2000310). Cascade for a higher port count.
"PC must reside in the same subnet.

*Please Note: Because of the way Windows operating systems manage USB controllers, the only way to be absolutely
sure you are on the same controller is to use a powered USB hub.

USB or Ethernet Synchronization

With a USB hub and Ethernet switch built in, included ChannelStretch technology allows you to daisy chain multiple
DI-4718Bx units together. Using the included WinDaq data acquisition software, you can display and synchronously
acquire data from up to five units (80 signal conditioned channels) when connected via USB (or eight units when
connected via Ethernet) at throughput sample rates up to 480kHz. In addition, popular models like the DI-4730, DI-
4108-E and DI-4208-E can be added to a ChannelStretch group. This combined utility allows for virtually any
industrial measurement.

Instrument Controls, Indicators, and Connections
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USB Synchronization Option 1

Connect from the PC to the mini USB port on the first DI-4718Bx, and then run a second USB cable from the USB A
port on the first unit to the mini USB port of the second DI- 4718Bx, and so forth.

PC USB
Connection

Instrument Controls, Indicators, and Connections
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USB Synchronization Option 2
Cascade multiple USB hubs to accommodate up to 16 total devices. A powered USB hub is recommended. The max
cable length is 5 meters.

Sample rate: Up to 20 kHz per channel

Instrument Controls, Indicators, and Connections
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Ethernet Synchronization Option 1

Connect from the Ethernet port of the PC (or local area network) to one of the Ethernet ports on the first DI-4718BX,
and then from the second Ethernet port, to one of the Ethernet ports on the second DI-4718BX, and so forth.

PC Ethernet
Connection

Instrument Controls, Indicators, and Connections
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Ethernet Synchronization Option 2

Multiple instruments connected to the same ethernet switch automatically synchronize to within 200 uS between
units.

Max cable length: 100 meters
Sample rate: Up to 5 kHz per channel

PC Connected via
WiFi or LAN

Ethernet Switch

Instrument Controls, Indicators, and Connections
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Channel Selection

Devices are listed in the Channel Selection grid in alpha-numeric order of the serial numbers of the device. All
devices must be connected before starting WinDagq.

Channel Selection

Hodel Serial# Ch:

1 2 3 4 5 5] 7 g 10 11 12
DI-4208 S59A916E4 |~ [~ |~ | | | [ | I = | =
o e e e e e e = | =

DI-4108 594832440

A
E
C
D
E
F
[EN
H:
J .
K
L
M
H
P
Q

Click or pres= Space to enable (check) or di=able.
Click or press I in column 9 to enable digital input.
Click or pres= K in column 10 to enable rate counter.
Click or press C in column 11 to enable reset counter.

OK Cancel

Instrument Controls, Indicators, and Connections
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6. Dimensional Drawing

—_—]  —
side view
L] I
2.450" !
7.450" |
9.900"
front view 1.802"
L 7.500" ‘J|

Dimensional Drawing
27



DI-4718BX Series Hardware Manual

Dimensional Drawing
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7. DI-8B Modules

DI-8B30/31 Analog Voltage Input Modules, 3Hz Bandwidth

Each DI-8B30 or DI-8B31 module isolates, filters and amplifies a voltage input signal and provides an analog voltage
output.

Signal filtering is accomplished with a three-pole filter optimized for time and frequency response which provides
70dB of normal-mode-rejection at 60Hz. One pole of this filter is on the field side of the isolation barrier for anti-
aliasing, and the other two are on the system side.

A special input circuit on the DI-8B30 and DI-8B31 modules provides protection against accidental connection of
power-line voltages up to 240VAC.

Isolation is provided by optical coupling to suppress transmission of common mode spikes or surges. The module is
powered from +5VDC, £5%.

Isolation Barrier

—EXC 4

1
O &Ne =< LPF> —= 6
cJcn Surge LPF Vour
_ Jn (D 3 Suppression — 7
o and ﬁ Ccom
+EXC 2 Protection
O1—<nNe \V4 N
Viy VAR
. P
@ Computer-Side 1
Backpanel Power =
Terminal Block
TTTTTTTTR
|
I
|
I
(1) CJC Enable Jumper. Ly S E—— i 5 +5VDC
Remains Installed for 8B30/31. . Isolated Power
] -
v Field-Side Oscillator
Power 7
? ! COM
i

Ordering Information
MODEL INPUT RANGE OUTPUT RANGE
DI-8B30-01 -T0mV to +10mV -5Vto +5V
DI-8B30-02 -50mV to +50mV -5Vto +5V
DI-8B30-03 -T00mV to +100mV -5Vto +5V
DI-8B31-01 -TVito F1V -5V to +5V
DI-8B31-02 -5Vto 5V -5V to +5V
DI-8B31-03 -0V to +10V -5V to +5V
DI-8B31-07 220V to +20V -5V to +5V
DI-8B31-09 -40V to +40V -5Vto +5V
DI-8B31-12 -60V to +60V -5Vto +5V

DI-8B Modules
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DI-8B32 Analog Current Input Modules

Each DI-8B32 module isolates, filters and amplifies a process current input signal and provides an analog voltage
output.

Current to voltage conversion is accomplished internal to the module to ensure high accuracy.

Signal filtering is accomplished with a three-pole filter optimized for time and frequency response which provides
70dB of normal-mode-rejection at 60Hz. One pole of this filter is on the field side of the isolation barrier for anti-
aliasing, and the other two are on the system side.

A special input circuit on the 8B32 module provides protection against accidental connection of power-line voltages
up to 30VAC. Isolation is provided by optical coupling to suppress transmission of common mode spikes or surges.
The module is powered from +5VDC, +5%.

Isolation Barrier

—EXC 1 4
O£ Ne I - 63y
CJCn | =¥ Surge Reonv our
_ Jn (D 3 Suppression = 7
4@ and ﬁ COM
+EXC 2 Protection 1
O1—<ne %
Iy VAV
) S|
O Computer-Side
Power 1
Backpanel -
Terminal Block
T
*Optional plug-in i
conversion resistor. !
w— ! L5 5 svnc
(1) CJC Enable Jumper. , Isolate Power
Remains Installed for 8B32. -V F';‘s\;vse':’e Oscillator .

Ordering Information
MODEL INPUT RANGE OUTPUT RANGE
DI-8B32-01 4mA to 20mA 0V to +5V
DI-8B32-02 OmA to 20mA 0V to +5V

DI-8B Modules
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DI-8B33 True RMS Input Modules

Each DI-8B33 True RMS input module provides a single channel of AC input which is converted to its true RMS DC
value, filtered, isolated, amplified, and converted to a standard process voltage or current output.

The field voltage or current input signal is processed through a pre-amplifier and RMS converter on the field side of
the isolation barrier. The converted DC signal is then chopped by a proprietary chopper circuit and transferred across
the transformer isolation barrier, suppressing transmission of common mode spikes and surges. The computer side
circuitry reconstructs, filters, and converts the signal to an industry standard output of 0 to 5 VDC.

Special input circuits provide protection against accidental connection of power line voltages up to 300VAC and
against transient events defined by ANSI/IEEE C37.90.1

Isolation Barrier

—-EXC
@ . 1NC 4 Pre-Amp
Conversion —=\ 6
cicn Surge LPF Vour
AC Source | _ Jn (M 3 Suppression — 7
-0 and * ﬁ COM
In +EXC 2 Protection ‘ p—
OT—<KNe \V4 ;
+V -V
. f
2 Computer-Side 1
Backpanel Power =
Terminal Block
* Current Input Models Only i
|
(1) CJC Enable Jumper. w— ! L 55 .svpe
Remains Installed for 8B33. i solate Power
-V'=——— Field-Side ;
Oscillator
Power 7

Ordering Information
MODEL INPUT RANGE OUTPUT RANGE
DI-8B33-01 OmV to 100mV 0V to +5V
DI-8B33-02 0Vto 1V 0V to +5V
DI-8B33-03 0V to 10V 0V to +5V
DI-8B33-04 0V to 150V 0V to +5V
DI-8B33-05 0V to 300V 0V to +5V

DI-8B Modules
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DI-8B34 Linearized 2- or 3-Wire RTD Input Modules

Each DI-8B34 module isolates, filters, amplifies, and linearizes a single channel of temperature input from an RTD

and provides an analog voltage output.

RTD excitation is provided from the module using two matched current sources. When using a 3-wire connection,
this method allows equal currents to flow through the sensor leads, cancelling the effects of lead resistances. The
excitation currents are small (0.25mA) which minimizes the self-heating of the RTD.

Signal filtering is accomplished with a three-pole filter optimized for time and frequency response which provides
70dB of normal-mode-rejection at 60Hz. One pole of this filter is on the field side of the isolation barrier for anti-

aliasing, and the other two are on the system side.

A special input circuit on the DI-8B34 module provides protection against accidental connection of power-line volt-
ages up to 240VAC. Clamp circuits on the I/O and power terminals protect against harmful transients.

Isolation Barrier

6
ZExc| 1 r s PRy LPEY Vour
Za ég: Supz:ezssion i} - ﬁ coM
_ JnM 3 Protection =
4®,’, ~ TFXC 2 Stimulus ?/ 7;/
RTD ), + . ‘ Current Com}g;\t:er-rSide 1
3-wire e n ‘ l
2-wire
Backpanel J ———mmmmmmmy
Terminal Block Ve i
A na— Isolated i % +5vDC
~v'=—— Field-Side EH§ Ozgi‘a’:t;r
O Remaine eilled for 8834 N Foer ; iH com
Ordering Information
MODEL INPUT RANGE OUTPUT RANGE | ACCURACY*
DI-8B34-01 -100°C to +100°C (-148°F to +212°F) 0V to +5V +0.20°C
DI-8B34-02 0°C to +100°C (+32°F to +212°F) 0V to +5V +0.15°C
DI-8B34-03 0°C to +200°C (+32°F to +392°F) 0V to +5V +0.20°C
DI-8B34-04 0°C to +600°C (+32°F to +1112°F) 0V to +5V +0.45°C

* Includes conformity, hysteresis and repeatability.

DI-8B Modules
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DI-8B35 Linearized 4-Wire RTD Input Modules

In RTD temperature measurement applications requiring a very high level of accuracy, the DI-8B35 4-Wire RTD
input module offers a significant advantage over 3-wire measurement techniques (see block diagram). The DI-8B35
measures only the voltage dropped across the RTD and almost completely ignores the resistance or length of the RTD
lead wires. The DI-8B34 3-Wire RTD module provides lead resistance compensation, but requires equal lead resis-
tances, while the DI-8B35 does not require matched lead resistances.

Each DI-8B35 module isolates, filters, amplifies, and linearizes a single channel of temperature input from an RTD
and provides an analog voltage output.

RTD excitation is provided from the module using a precision current source. Excitation current does not flow in the
input signal leads, which allows RTD measurements to be made independent of lead resistance. The excitation cur-
rents are small (0.25mA) which minimizes self-heating of the RTD.

Signal filtering is accomplished with a three-pole filter optimized for time and frequency response which provides
70dB of normal-mode-rejection at 60Hz. One pole of this filter is on the field side of the isolation barrier for anti-
aliasing, and the other two are on the system side.

A special input circuit on the DI-8B35 module provides protection against accidental connection of power-line volt-
ages up to 240VAC. Clamp circuits on the I/O and power terminals protect against harmful transients.

Isolation Barrier

p 6
—EXC 1 r s J “LPE> ﬂ PR Linearizer Vour
@CJCH Supg;%ssion - 7 ‘ com
- M 3 Protection =
BANET : 2 ";’ *;/
RTD %
. ‘ ‘ haer | L
e l%
Backpanel | ]
Terminal Block v i
V= Isolated i 2 +5vDC
—v'=——] Field-Side 3H§ O:Z“n’;;f
(1) CJC Enable Jumper. Power 7
Remove for 8B35. ? ! L CoM
Ordering Information
MODEL INPUT RANGE OUTPUT RANGE | ACCURACY*
DI-8B35-01 -100°C to +100°C (-148°F to +212°F) 0V to +5V +0.20°C
DI-8B35-02 0°C to +100°C (+32°F to +212°F) 0V to +5V +0.15°C
DI-8B35-03 0°C to +200°C (+32°F to +392°F) 0V to +5V +0.20°C
DI-8B35-04 0°C to +600°C (+32°F to +1112°F) 0V to +5V +0.45°C

* Includes conformity, hysteresis and repeatability.

DI-8B Modules
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DI-8B36 Potentiometer Input Modules

Each DI-8B36 module isolates, filters and amplifies a single channel of potentiometer input and provides an analog
voltage output.

Excitation for the potentiometer is provided by using two matched current sources. When using a 3-wire connection,
this method allows equal currents to flow through the sensor leads, cancelling the effects of lead resistances. The
excitation currents are small (0.25mA) which minimizes the self-heating of the potentiometer.

Signal filtering is accomplished with a three-pole filter optimized for time and frequency response which provides
70dB of normal-mode-rejection at 60Hz. One pole of this filter is on the field side of the isolation barrier for anti-
aliasing, and the other two are on the system side.

A special input circuit on the DI-8B36 module provides protection against accidental connection of power-line volt-
ages up to 240VAC. Clamp circuits on the I/O and power terminals protect against harmful transients.

Isolation Barrier

— e TP 2 Vour
Eéc*%é% NC r Su::rreg:sion -~ - ’ COM
2-wire 3-wire CJCn and Y}
Slidewire 7Poten1iometer 7_ () 3 Protection -
e A 7 Stimulus ?/ 7;/
| Current i
F ‘ . 4 ‘ Comgsfer;&de 1
Backpanel l g
Terminal Block . \‘/ i
V= isolated | > +svoe
—~v=—— Field-Side E‘Z opovetr
0 SJC E‘na?Ie tJllxlmdp?r. om36 Power seilator 7 com
emains Installed for E ? ! T >
Ordering Information
MODEL INPUT RANGE OUTPUT RANGE
DI-8B36-01 0 to 100Q2 0V to +5V
DI-8B36-02 0 to 500Q2 0V to +5V
DI-8B36-03 0 to 1kQ 0V to +5V
DI-8B36-04 0 to 10kQ 0V to +5V

DI-8B Modules
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DI-8B38 Strain Gage Input Modules, Narrow & Wide Bandwidth

Each DI-8B38 module isolates, filters and amplifies a full-bridge strain gage input signal and provides an analog volt-
age output.

The 8B38 can interface to transducers with a nominal resistance of 100 to 2k. Bridge excitation is provided from the
module with a stable 10.00V or 3.33V source. Full scale sensitivities of 2mV/V and 3mV/V are offered as standard.

Signal filtering is accomplished with a five-pole filter optimized for time and frequency response which provides
100dB per decade of normal-mode rejection above the filter cutoff frequency. One pole of this filter is on the field
side of the isolation barrier for anti-aliasing, and the other four are on the system side.

A special input circuit on the DI-8B38 module provides protection against accidental connection of power-line volt-
ages up to 240VAC. Clamp circuits on the I/O and power terminals protect against harmful transients.

Isolation is provided by optical coupling to suppress transmission of common mode spikes or surges. The module is
powered from +5VDC, +5%.

Isolation Barrier

-EXC 1 Excitation
Source P

4
CJCn F(% Vour
@ Surge
3 | Suppression = 7
COM
+exc| 2 and

Protection
\ +V -V

P 4
Computer-Side 1

Power —

+

Backpanel
Terminal Block

7777777

(1) CJC Enable Jumper. Ry 5 +5VDC
Remove for 8B38. ., I.so\ale.d Power
-V’ ~——— Field-Side 8
Oscillator
Power 7 com
v | T

Ordering Information
MODEL BANDWIDTH | INPUT RANGE EXCITATION OUTPUT RANGE
DI-8B38-01 3kHz -10mV to +10mV | 3.333V at 3mV/V Sensitivity -5V to +5V
DI-8B38-02 3kHz -30mV to +30mV| 10.0V at 3mV/V Sensitivity -5V to +5V
DI-8B38-05 3kHz -20mV to +20mV| 10.0V at 2mV/V Sensitivity -5V to +5V
DI-8B38-31 3Hz -10mV to +10mV | 3.333V at 3mV/V Sensitivity -5V to +5V
DI-8B38-32 3Hz -30mV to +30mV| 10.0V at 2mV/V Sensitivity -5V to +5V
DI-8B38-35 3Hz -20mV to +20mV| 10.0V at 2mV/V Sensitivity -5V to +5V

DI-8B Modules
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DI-8B40/41 Analog Voltage Input Modules, 1kHz Bandwidth

Each DI-8B40 and DI-8B41 module isolates, filters, and amplifies a voltage input signal and provides an analog volt-
age output.

Signal filtering is accomplished with a multiple pole filter optimized for time and frequency response which provides
70dB of normal-mode-rejection at 60Hz. One pole of this filter is on the field side of the isolation barrier for anti-
aliasing, and the remaining poles are on the system side.

A special input circuit on the DI-8B40 and DI-8B41 modules provides protection against accidental connection of
power-line voltages up to 240VAC. Clamp Circuits on the I/O and power terminals protect against harmful transients.

Isolation is provided by optical coupling to suppress transmission of common mode spikes or surges. The module is
powered from +5VDC, +5%.

Isolation Barrier

[P v—.
CJZ?\ Surge i LPFY Vour
_ Jn(M 3 Suppredssion — 7
B +EXC 2 ProE:Zdion com
O1—<Ne Y4 N
Vi VA=Y
. P
2 i Sy
Backpanel
Terminal Block
(1) CJC Enable Jumper. i
Remains Installed for 8840/41. Ry eolated | e 5 S +5VDC
V= FieldSide %‘g Oscillator
Power ! 7 coMm
Ordering Information
MODEL INPUT RANGE OUTPUT RANGE
DI-8B40-01 -10mV to +10mV -5V to +5V
DI-8B40-02 -50mV to +50mV -5V to +5V
DI-8B40-03 -100mV to +100mV -5V to +5V
DI-8B41-01 -1Vto+1V -5V to +5V
DI-8B41-02 -5V to +5V -5V to +5V
DI-8B41-03 -10V to +10V -5V to +5V
DI-8B41-07 -20V to +20V -5V to +5V
DI-8B41-09 -40V to +40V -5V to +5V
DI-8B41-12 -60V to +60V -5V to +5V

DI-8B Modules
36




DI-4718BX Series Hardware Manual

DI-8B42 2-Wire Transmitter Interface Modules

Each DI-8B42 module provides power to a current transmitter, then isolates, filters and amplifies the resulting pro-
cess current input signal and provides an analog voltage output.

Current to voltage conversion is accomplished internal to the module to ensure high accuracy.

Signal filtering is accomplished with a three-pole filter optimized for time and frequency response which provides
60dB per decade of normal-mode rejection above 100Hz. One pole of this filter is on the field side of the isolation
barrier for anti-aliasing, and the other two are on the system side.

A special input circuit on the DI-8B42 module provides protection against accidental connection of power-line volt-
ages up to 40VAC. Clamp circuits on the I/O and power terminals protect against harmful transients.

Isolation is provided by optical coupling to suppress transmission of common mode spikes or surges. The module is
powered from +5VDC, +5%.

Isolation Barrier

-EXC 1 4
Q11&Ne LPF> = 6y
CJCn | = Surge Rcony out
Wi _ Jn (1) Suppression T
Trjn‘évr:i?ter @ 3 and ﬁ7 COM
+EXC 2 Protection L
+ %, \
+V -V
. b
- @ Computer-Side
Power 1
Backpanel -

Terminal Block

I
|
*Optional plug-in i
conversion resistor. !
|

Ry +5VDC

1) CJC Enable Jumper. Isolated
@ g —v'=—- Field-Side Power

Remains Installed for 8B42. Oscillator
Power

Y‘77 | ii COoM

Ordering Information
MODEL INPUT RANGE OUTPUT RANGE
DI-8B42-01 4mA to 20mA 0V to +5V
DI-8B42-02 4mA to 20mA +1V to +5V
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DI-8B43 DC LVDT Input Modules

Each 8B43 module isolates, filters, and amplifies a voltage input signal and provides an analog voltage output.

The 8B43 can interface to transducers that will operate on a 10V excitation voltage and up to 20mA of excitation cur-
rent.

Signal filtering is accomplished with a 5-pole filter optimized for time and frequency response which provides
100dBper decade of normal-mode rejection above 1kHz. One pole of this filter is on the field side of the isolation bar-
rier for anti-aliasing, and the other four are on the system side.

A special input circuit on the 8B43 modules provides protection against accidental connection of power-line voltages
up to 240VAC. Clamp circuits on the I/O and power terminals protect against harmful transients.

Isolation is provided by transformer coupling to suppress transmission of common mode spikes or surges. The mod-
ule is powered from +5VDC, +5%.

Isolation Barrier

[Fexc] 1
@CJCn J—<é Egzi‘lf:lcizn i LPF> e Vour
DC LVDT ] JnM 3 Surge == .
e R =3 I e S Lo
<] Protection W v
. t 1
canpuersee ]
Backpanel -
Terminal Block
(1) CJC Enable Jumper. i
Remains Installed for 8B40/41. Y2 colated | 5 5 usvDC
—v'=—- Field-Side EHE O:Zi‘"r:‘;r
Power | 7 com
Ordering Information
MODEL INPUT RANGE OUTPUT RANGE
DI-8B43-01 -1Vto+1V -5to +5V
DI-8B43-02 -2V to +2V -5to +5V
DI-8B43-03 -3V to +3V -5to +5V
DI-8B43-04 -4V to +4V -5to +5V
DI-8B43-05 -5V to +5V -5to +5V
DI-8B43-11 -1Vto+1V 0to +5V
DI-8B43-12 -2V to +2V 0to +5V
DI-8B43-13 -3V to +3V 0to+5V
DI-8B43-14 -4V to +4V 0to+5V
DI-8B43-15 -5V to +5V 0to+5V
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DI-8B45 Frequency Input Modules
Each DI-8B45 module isolates and conditions a frequency input signal and provides an analog voltage output.

The frequency input signal can be either a TTL level or zero crossing with as little as +100mV amplitude. Input cir-
cuitry for each signal type has built-in hysteresis to prevent spurious noise from corrupting the module output. TTL
signals are applied to the + and - terminals while zero crossing signals are applied to the +EXC and - terminals. Ref-
erence the block diagram.

A 5V excitation is available for use with magnetic pick-up or contact closure type sensors. The excitation is available
on the -EXC terminal with return on the - terminal.

A special input circuit on the DI-8B45 modules provides protection against accidental connection of power-line volt-
ages up to 240VAC. Clamp circuits on the I/O and power terminals protect against harmful transients.

Isolation is provided by optical coupling to suppress transmission of common mode spikes or surges. The module is
powered from +5VDC, +5%.

Isolation Barrier

“EXC 1
@ cJcn é Excitation PR PR 6 Vour
_ Jn(M J—<3 Surge 5V ¢ — 7
%, P 5 j Supz:‘zsswn ﬁ COM
Protection =
V +V -V
. (.,
%, Coms;t:er-rSide 1
Backpanel =
Terminal
Block
(1)CJC E_nable Jumper. i
Remains Installed for 8B45. Y2 oated | . 5 S +5VDC
—v'=—-|  Field-Side %‘E Osilotor
Power ! 7 } coMm
Ordering Information
MODEL INPUT RANGE OUTPUT RANGE EXCITATION
DI-8B45-01 0 to 500Hz 0to +5V +5V at 8mA max
DI-8B45-02 0 to 1kHz 0to+5V +5V at 8mA max
DI-8B45-03 0 to 2.5kHz 0to+5V +5V at 8mA max
DI-8B45-04 0 to 5kHz 0to +5V +5V at 8mA max
DI-8B45-05 0 to 10kHz 0to+5V +5V at 8mA max
DI-8B45-06 0 to 25kHz 0to+5V +5V at 8mA max
DI-8B45-07 0 to 50kHz 0to +5V +5V at 8mA max
DI-8B45-08 0 to 100kHz 0to +5V +5V at 8mA max
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DI-8B47 Linearized Thermocouple Input Modules

Each DI-8B47 module isolates, filters, amplifies, and linearizes a single channel of temperature input from a thermo-
couple and provides an analog voltage output.

Linearization is accomplished using a four breakpoint piece wise linear approximation.

The DI-8B47 can interface to industry standard thermocouple type J, K, and T and has an output signal of 0V to +5V.
Each module is cold-junction compensated to correct for parasitic thermocouples formed by the thermocouple wire
and screw terminals on the mounting backpanel. Upscale open thermocouple detect is provided by an internal pull-up
resistor.

Signal filtering is accomplished with a three-pole filter optimized for time and frequency response which provides
70dB of normal-mode-rejection at 60Hz. One pole of this filter is on the field side of the isolation barrier for anti-
aliasing, and the other two are on the system side.

A special input circuit on the DI-8B47 module provides protection against accidental connection of power-line volt-
ages up to 240VAC.

Vref
%“’OMQ Isolation Barrier
—EXC]| 1
© cuoh <2 e — —°
O Texc| 2 oo .
O—1—<&Ne rotection ﬁ CcoMm
Y4 +V RY -
: [
Backpanel Cum,g;:z'rsme |1
Terminal Block
(1) CJC Enable Jumper. Wﬁ”ﬁ”ﬁi
g et on e e |y e
compensation sense element. -V -— Fi?:\;vseirde %lg Oscillator 7
<,77 ! é com
Ordering Information
MODEL TYPE INPUT RANGE ACCURACY*
DI-8B47J-01 TypeJ 0°C to +760°C (+32°F to +1400°F) +0.24% +1.82°C
DI-8B47J-02 Type J ~100°C to +300°C (-148°F to +572°F) £0.24% £0.96°C
DI-8B47]J-03 Type J 0°C to +500°C (+32°F to +932°F) +0.21% £1.05°C
DI-8B47J-12 Type J -100°C to +760°C (-148°F to +1400°F) +0.24% +2.10°C
DI-8B47K-04 Type K 0°C to +1000°C (+32°F to +1832°F) +0.24% £2.40°C
DI-8B47K-05 Type K 0°C to +500°C (+32°F to +932°F) +0.24% £1.05°C
DI-8B47K-13 Type K -100°C to +1350°C (-148°F to +2462°F) +0.24% £3.60°C
DI-8B47K-14 Type K 0°C to +1200°C (+32°F to +2192°F) +0.24% +2.88°C
DI-8B47T-06 Type T -100°C to +400°C (-148°F to +752°F) +0.48% +2.40°C
DI-8B47T-07 Type T 0°C to +200°C (+32°F to +392°F) +0.39% +0.75°C

*Includes conformity, hysteresis and repeatability. Does not include CJC accuracy.
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DI-8B50/51 Analog Voltage Input Modules, 20kHz Bandwidth

Each DI-8B50 and DI-8B51 module isolates, filters, and amplifies a voltage input signal and provides an analog volt-
age output.

Signal filtering is accomplished with a multiple pole filter optimized for time and frequency response which provides
70dB of normal-mode-rejection at 60Hz. One pole of this filter is on the field side of the isolation barrier for anti-
aliasing, and the remaining poles are on the system side.

A special input circuit on the DI-8B50 and DI-8B51 modules provides protection against accidental connection of
power-line voltages up to 240VAC. Clamp circuits on the I/O and power terminals protect against harmful transients.

Isolation is provided by optical coupling to suppress transmission of common mode spikes or surges. The module is
powered from +5VDC, +5%.

Isolation Barrier

—EXC 1 4
Oxr&ne PF> — 6
CJCn Surge LPF Vour

_ M 3 Suppression a ,

O and COM

+EXC 2 Protection ﬁ
Of—<&nNe A\
Vin Wy
. b
B Computer-Side
Power 1
Backpanel -
Terminal Block
|
(1) CJC Enable Jumper. i
Remains Installed for 8850/51. . | 5 s
v Isolated +5VDC
. N N Power
-V'--——— Field-Side .
Oscillator
Power 7

e

Ordering Information
MODEL INPUT RANGE OUTPUT RANGE
DI-8B50-01 -10mV to +10mV -5Vto +5V
DI-8B50-02 -50mV to +50mV -5V to +5V
DI-8B50-03 -100mV to +100mV -SVto +5V
DI-8B51-01 -IVto+1V -SVto+5V
DI-8B51-02 -SVto+5V SVto+5V
DI-8B51-03 -10V to +10V -5Vto +5V
DI-8B51-07 20V to 120V -5Vto +5V
DI-8B51-09 -40V to +40V -5V to +5V
DI-8B51-12 -60V to +60V -SVto+5V

DI-8B Modules

41







	Warranty and Service Policy
	Product Warranty
	Service Policy
	1. All products returned to DATAQ Instruments for service, regardless of warranty status, must be on a freight-prepaid basis.
	2. DATAQ Instruments will repair or replace any defective product within 5 days of its receipt.
	3. For in-warranty repairs, DATAQ Instruments will return repaired items to the buyer freight prepaid. Out of warranty repairs will be returned with freight prepaid and added to the service invoice.


	Table of Contents
	1. Introduction
	Features
	Analog Inputs
	Digital I/O
	Software
	WinDaq® Recording and Playback Software
	Help


	2. Specifications
	3. Installation
	Install WinDaq Software and the WinDaq Dashboard
	Software Installation
	1. Disconnect all DATAQ Instruments USB devices from your Computer.
	2. Plug the USB flash drive into your computer’s USB port or Go to http://run.dataq.com.
	3. Save the executable (Dataq Software Suite Web Setup.exe) to your local hard drive.
	4. Double-click on the executable to extract the program and begin software installation.
	5. Follow the on-screen prompts and enter all required information.
	6. Software installation is complete - you will now see a “Successful Installation” box - click OK to exit WinDaq Installation.



	4. Instrument Controls, Indicators, and Connections
	Instrument Front Panel
	Signal Connections

	Installing DI-8B Modules
	1. CAUTION: Avoid ESD damage by grounding yourself with a grounding strap or by touching a grounded object before and during handling of the instrument.
	2. Unplug the device and make sure there is no power to the instrument.
	3. Unscrew the six screws on the top of the instrument and remove the top hatch cover to reveal the DI-8B backplane.
	4. Plug the DI-8B module firmly into one of the channel positions clearly labeled on the backplane and secure with the set screw. Note: Be sure to completely screw the module into place or vibrations could short the system. DI- 8B modules are install...
	5. Using an erasable pencil write the module number of each DI-8B module installed on the sticker located on the top of the instrument to indicate which module is installed at each channel position.
	6. After all modules are installed and indicated on the sticker, reassemble the instrument making sure not to overtighten the front screws. Note: If your are installing a thermocouple module you must enable the Cold Junction Compensation jumper for t...

	Enabling CJC for Thermocouple Modules
	1. Unplug the device and make sure there is no power to the instrument.
	2. Unscrew the six screws on the top of the instrument and remove the top hatch cover to reveal the DI-8B backplane and the CJC Enable Jumpers.
	3. Each jumper is labeled on the circuit board as “TC CH#” where # is the channel number. Jumpers are installed on the circuit board in the “off” position. Move the jumper to the “TC” pins for each channel using a Thermocouple module.
	4. After the DI-8B modules and jumpers are installed reassemble the instrument.

	Connecting Signals
	1. Insert the stripped end of a signal lead into the desired terminal directly under the screw.
	2. Tighten the pressure flap by rotating the screw clockwise with a small screwdriver. Make sure that the pressure flap tightens only against the signal wire and not the wire insulation. Do not over-tighten.
	3. Tug gently on the signal lead to ensure that it is firmly secured.
	Low-pass Filter
	Resolution as a Function of Sample Rate
	Built-In Remote Control Connector
	WinDaq Remote Events
	WinDaq Remote Storage


	Instrument Rear Panel
	Power Jack
	Ground Lug
	Ethernet Ports
	Mini-B USB Port
	USB Port
	Status LED
	Digital Inputs
	Control Button
	Fix Errors
	Switching between LibUSB and CDC Modes
	1. Connect the device to your PC via the USB port.
	2. Apply power to the device.
	3. When mode LED stops blinking white and is in Idle mode, push and hold the Control button. This must be completed within five seconds after the device is in Idle mode.
	4. When the mode LED turns red, release the Control button.
	5. The Mode LED will flash white then indicate Idle in either LibUSB or CDC mode:

	Mode LED Indicator

	WinDaq Dashboard
	ChannelStretch™
	Connection
	USB or Ethernet Synchronization
	Ethernet Synchronization Option 1
	Ethernet Synchronization Option 2
	Channel Selection


	6. Dimensional Drawing
	7. DI-8B Modules
	DI-8B30/31 Analog Voltage Input Modules, 3Hz Bandwidth
	DI-8B32 Analog Current Input Modules
	DI-8B33 True RMS Input Modules
	DI-8B34 Linearized 2- or 3-Wire RTD Input Modules
	DI-8B35 Linearized 4-Wire RTD Input Modules
	DI-8B36 Potentiometer Input Modules
	DI-8B38 Strain Gage Input Modules, Narrow & Wide Bandwidth
	DI-8B40/41 Analog Voltage Input Modules, 1kHz Bandwidth
	DI-8B42 2-Wire Transmitter Interface Modules
	DI-8B43 DC LVDT Input Modules
	DI-8B45 Frequency Input Modules
	DI-8B47 Linearized Thermocouple Input Modules
	DI-8B50/51 Analog Voltage Input Modules, 20kHz Bandwidth



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


