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Important Information

Warranty

SCX| devices are warranted against defects in materials and workmanship for a period of one year from the date of shipment,
as evidenced by receipts or other documentation. National Instrumentswill, at its option, repair or replace equipment that proves
to be defective during the warranty period. This warranty includes parts and labor.

The media on which you receive National Instruments software are warranted not to fail to execute programming instructions,
due to defects in materials and workmanship, for a period of 90 days from date of shipment, as evidenced by receipts or other
documentation. National Instruments will, at its option, repair or replace software media that do not execute programming
instructions if National Instruments receives notice of such defects during the warranty period. National Instruments does not
warrant that the operation of the software shall be uninterrupted or error free.

A Return Material Authorization (RMA) number must be obtained from the factory and clearly marked on the outside of
the package before any equipment will be accepted for warranty work. National Instruments will pay the shipping costs of
returning to the owner parts which are covered by warranty.

National Instruments believes that the information in this document is accurate. The document has been carefully reviewed

for technical accuracy. In the event that technical or typographical errors exist, National Instruments reserves the right to
make changes to subsequent editions of this document without prior notice to holders of this edition. The reader should consult
National Instrumentsiif errors are suspected. In no event shall National Instruments be liable for any damages arising out of

or related to this document or the information contained in it.

EXCEPT AS SPECIFIED HEREIN, NATIONAL INSTRUMENTS MAKES NO WARRANTIES, EXPRESS OR IMPLIED, AND SPECIFICALLY DISCLAIMS ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. CUSTOMER'S RIGHT TO RECOVER DAMAGES CAUSED BY FAULT OR
NEGLIGENCE ON THE PART OF NATIONAL INSTRUMENTS SHALL BE LIMITED TO THE AMOUNT THERETOFORE PAID BY THE CUSTOMER. NATIONAL
INSTRUMENTS WILL NOT BE LIABLE FOR DAMAGES RESULTING FROM LOSS OF DATA, PROFITS, USE OF PRODUCTS, OR INCIDENTAL OR
CONSEQUENTIAL DAMAGES, EVEN IF ADVISED OF THE POSSIBILITY THEREOF. This limitation of the liability of National Instruments will
apply regardless of the form of acti on, whether in contract or tort, including negligence. Any action against National Instruments
must be brought within one year after the cause of action accrues. National Instruments shall not be liable for any delay in
performance due to causes beyond its reasonable control. The warranty provided herein does not cover damages, defects,
malfunctions, or service failures caused by owner’s failure to follow the National Instruments installation, operation, or
maintenance instructions; owner’s modification of the product; owner’s abuse, misuse, or negligent acts; and power failure or
surges, fire, flood, accident, actions of third parties, or other events outside reasonable control.

Copyright
Under the copyright laws, this publication may not be reproduced or transmitted in any form, electronic or mechanical, including

photocopying, recording, storing in an information retrieval system, or translating, in whole or in part, without the prior written
consent of National Instruments Corporation.

Trademarks

ComponentWorks™, CVI™, DAQCard™, DAQPad™, LabVIEW™, National Instruments™, ni.com™, NI-DAQ™, PXI™, RTSI™,
SCXI™, and VirtualBench™ are trademarks of National Instruments Corporation.

ICP® is aregistered trademark of PCB Piezotronics, Inc. Other product and company names mentioned herein are trademarks or
trade names of their respective companies.

WARNING REGARDING USE OF NATIONAL INSTRUMENTS PRODUCTS

(1) NATIONAL INSTRUMENTS PRODUCTS ARE NOT DESIGNED WITH COMPONENTSAND TESTING FOR A LEVEL
OF RELIABILITY SUITABLE FOR USE IN OR IN CONNECTION WITH SURGICAL IMPLANTS OR AS CRITICAL
COMPONENTS IN ANY LIFE SUPPORT SYSTEMS WHOSE FAILURE TO PERFORM CAN REASONABLY BE
EXPECTED TO CAUSE SIGNIFICANT INJURY TO A HUMAN.

(2) INANY APPLICATION, INCLUDING THE ABOVE, RELIABILITY OF OPERATION OF THE SOFTWARE PRODUCTS
CAN BE IMPAIRED BY ADVERSE FACTORS, INCLUDING BUT NOT LIMITED TO FLUCTUATIONSIN ELECTRICAL
POWER SUPPLY, COMPUTER HARDWARE MALFUNCTIONS, COMPUTER OPERATING SYSTEM SOFTWARE
FITNESS, FITNESS OF COMPILERS AND DEVELOPMENT SOFTWARE USED TO DEVELOP AN APPLICATION,
INSTALLATION ERRORS, SOFTWARE AND HARDWARE COMPATIBILITY PROBLEMS, MALFUNCTIONS OR
FAILURES OF ELECTRONIC MONITORING OR CONTROL DEVICES, TRANSIENT FAILURES OF ELECTRONIC
SYSTEMS (HARDWARE AND/OR SOFTWARE), UNANTICIPATED USES OR MISUSES, OR ERRORSON THE PART OF
THE USER OR APPLICATIONS DESIGNER (ADVERSE FACTORS SUCH AS THESE ARE HEREAFTER
COLLECTIVELY TERMED “SYSTEM FAILURES’). ANY APPLICATION WHERE A SYSTEM FAILURE WOULD
CREATE A RISK OF HARM TO PROPERTY OR PERSONS (INCLUDING THE RISK OF BODILY INJURY AND DEATH)
SHOULD NOT BE RELIANT SOLELY UPON ONE FORM OF ELECTRONIC SYSTEM DUE TO THE RISK OF SYSTEM
FAILURE. TO AVOID DAMAGE, INJURY, OR DEATH, THE USER OR APPLICATION DESIGNER MUST TAKE
REASONABLY PRUDENT STEPS TO PROTECT AGAINST SYSTEM FAILURES, INCLUDING BUT NOT LIMITED TO
BACK-UP OR SHUT DOWN MECHANISMS. BECAUSE EACH END-USER SYSTEM IS CUSTOMIZED AND DIFFERS
FROM NATIONAL INSTRUMENTS TESTING PLATFORMS AND BECAUSE A USER OR APPLICATION DESIGNER
MAY USE NATIONAL INSTRUMENTS PRODUCTSIN COMBINATION WITH OTHER PRODUCTSIN A MANNER NOT
EVALUATED OR CONTEMPLATED BY NATIONAL INSTRUMENTS, THE USER OR APPLICATION DESIGNER IS
ULTIMATELY RESPONSIBLE FOR VERIFYING AND VALIDATING THE SUITABILITY OF NATIONAL
INSTRUMENTS PRODUCTS WHENEVER NATIONAL INSTRUMENTS PRODUCTS ARE INCORPORATED IN A
SYSTEM OR APPLICATION, INCLUDING, WITHOUT LIMITATION, THE APPROPRIATE DESIGN, PROCESS AND
SAFETY LEVEL OF SUCH SYSTEM OR APPLICATION.
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About This Manual

This guide is a beginner’s handbook to the installation, configuration,

and use of the National Instruments Signal Conditioning eXtensions for
Instrumentation (SCXI1) chassis, modules, and associated data acquisition
(DAQ) devices. This guideis an introduction to SCXI, not a complete
reference. Advanced users should refer to the appropriate hardware and
software manuals for further information.

Conventions Used in This Guide

5
AN\

AN

Al device

AT E Series devices

The following conventions are used in this guide.

The ¢ symbol indicates that the following text applies only to a specific
product, a specific operating system, or a specific software version.

Thisicon denotes a note, which alerts you to important information.

This icon denotes a caution, which advises you of precautions to take to
avoid injury, data loss, or a system crash.

Thisicon denotes awarning, which advises you of precautions to take to
avoid being electrically shocked.

Refers to analog input devices that have Al in their names, such asthe
AT-Al-16XE-10.

These AT devices have an E- toward the ends of their names, such as the
AT-MIO-16DE-10 and AT-Al-16XE-10.

bold Bold text denotes items that you must select or click on in the software,
such as menu items and dialog box options. Bold text also denotes
parameter names.

DAQCard E Series Refersto the DAQCard-Al-16E-4 and DAQCard-Al-16XE-50.

devices

DIO-24 Refers to the PC-D10-24, DAQCard-DI0O-24, and PCI-6503.

DIO-96 Refers to the PC-DI10-96/PnP, PCI-DI10-96, PCI-6508, PX1-6508,
or DAQPad-6508.
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MI10O-16D
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NI-DAQ

PXI

Remote SCXI

SCXI analog input
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SCXI chassis

SCXI| communication
module
SCXI digital module

SCXI DAQ module
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Refersto any digita 1/0 devices, such as the PC-DIO-96/PnP
PCI-DIO-32HS, or PX1-6533.

Italic text denotes variables, emphasis, acrossreference, or anintroduction
to akey concept. Thisfont also denotestext that is a placehol der for aword
or value that you must supply.

Refers to the DAQCard-1200, DAQPad-1200, Lab-PC+, Lab-PC-1200,
Lab-PC-1200Al, SCX1-1200, and PCI-1200.

Refers to the multifunction 1/0O devices.
Refersto the AT-M10-16DE-10.

Text in this font denotes text or characters that you should enter from the

keyboard, sections of code, programming examples, and syntax examples.
Thisfont isalso used for the proper names of disk drives, paths, directories,
programs, subprograms, subroutines, device names, functions, operations,
variables, filenames and extensions, and code excerpts.

Refersto the NI-DAQ driver software unless otherwise noted.

Refersto PCl eXtensions for Instrumentation and is derived from the
CompactPCl Standard.

Refersto an SCXI configuration where either an SCX1-2000 chassis or an
SCX1-2400 remote communi cations module is connected to the seria port
of your computer.

Refersto the SCX1-1100, SCX1-1102/B/C, SCXI-1104/C,
SCX1-1112, SCX1-1120/D, SCX1-1121, SCX1-1122, SCXI-1125,
SCX1-1126, SCX1-1140, SCX1-1141, SCX1-1142, SCX1-1143,
SCX1-1520, SCX1-1530/1531, and SCXI-1540.

Refersto the SCX1-1124.

Refersto the SCX1-1000, SCX1-1000DC, SCX1-1001, and SCX1-2000.
Refers to the SCX1-2400.

Refersto the SCX1-1160, SCXI-1161, SCX1-1162, SCX1-1162HV,
SCX1-1163, and SCX1-1163R.

Refers to the SCX1-1200.
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Related Documentation

Asyou read this manual, you may find it helpful to refer to the following
documents:

e  Your SCXI chassis, module, terminal block, connector-and-shell, and
cable assembly user manuals or installation guides

*  Your DAQ hardware user manual
e Your National Instruments software manuals
* Application notes
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Introduction to SCXI

This chapter gives a brief overview of SCXI and helps you identify the
components of an SCXI system.

Figure 1-1 showshow you can usetheflexiblearchitecture of SCXI inthree
ways—as afront-end signal conditioning system for plug-in DAQ devices,
or as an external DAQ system that attaches either directly to the computer
parallel port or an RS-232 or RS-485 serial port.

Figure 1-1a shows SCXI products as a front-end signal conditioning
system for plug-in DAQ devices. The SCXI chassis can house a variety of
signal conditioning modules. Analog input signals are conditioned and
passed to asingle plug-in DAQ devicefor analog-to-digital conversion. The
plug-in DAQ device a so controls and monitors the operation of digital 1/0
and analog output modulesin the SCXI system. You can monitor and
control up to 3,072 signals with asingle plug-in DAQ device.

Figure 1-1b shows an SCXI-1200 DAQ module with which you can
condition and digitize your signalsin the SCXI itself. The 12-hit
SCX1-1200 module in an SCXI chassis digitizes the conditioned analog
input signals and transmits the digital data to the computer parallel port.

Figure 1-1c shows an SCXI system that uses an SCX1-2000 or SCX1-2400
to transmit data digitized by an SCXI-1200 to the computer using an
RS-232 or RS-485 seria connection. If you use an RS-485, you can
connect multiple SCXI chassiswithin asingle network. If you use an SCXI
chassis without any analog input modules, you do not need an SCX1-1200
modulein that chassis.

© National Instruments Corporation 1-1 Getting Started with SCXI
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What You Need to Get Started

To set up and use your SCXI system, you will need the following:

[l Oneof thefollowing chassis and your SCXI chassis user manual :

SCX1-1000
SCX1-1000DC
SCX1-1001
SCX1-2000

SCXI1 modules and terminal blocks to use in your chassis

O

SCX1-1200 DAQ module or DAQ device (if using any analog input

SCXI1 modules)

O 0o o d

SCXI cable assembly
Your computer
NI-DAQ driver software for PC compatibles or Macintosh

One of the following software packages:

LabVIEW for Macintosh
LabVIEW for Windows
LabwWindows/CVI for Windows
ComponentWorks
VirtualBench

Identifying Your SCXI Components

The basic components of the SCX| system are terminal blocks, modules,
chassis, cable assemblies, DAQ devices, and software, as shownin
Figure 1-2. The following sections briefly describe the components of
an SCX|I system and help you to understand how they work together.

© MNational Instruments Corporation
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Computer Computer

1o+ 8800000 Plug-in_ Cable to
OEElnNss  DAQ Device parallel or
SCXI Cable Assembly
Ik | SCXI Chassis IL | SCXI Chassis
(with one SCXI-1200)

SCXI Module SCXI Module

N AN
’EI SCXI Terminal Block or |EI SCXI Terminal Block or

Terminal Biock extension (TBX) Terminal Block Extension (TBX)

Figure 1-2. SCXI System Components

SCXI Chassis

The SCXI chassis houses the SCX1 modules, supplying power and
controlling the SCXIbus. National Instruments offers four SCXI chassis:

e SCXI-1000 4-slot chassis

e SCXI-1000DC 4-dot, DC-powered chassis

+  SCXI-1001 12-dot chassis

e SCXI-2000 4-slot, RS-232/485 serial communication chassis

The rugged aluminum SCXI chassis contains an analog bus, a digital bus,
and a chassis controller that regulates bus operation, as shown in

Figure 1-3. Theanalog bustransfersanal og signalsfrom all resident analog
input modules to the DAQ device using a connection from one of the
modules to the DAQ device. The digital lines of the DAQ device
communicate with the SCXI chassis controller and manipul ate the digital
bus, which controls chassis operation.
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The SCX1-2000 chassis a so includes a communication processor that you
can use to connect the SCXI system directly to the RS-232 seria port of a
computer, or to an RS-485 network for long-distance data acquisition.

Unconditioned Signals
from Transducers

k24 Bus Backplane

Conditioned Signals to
DAQ Device or Digitized Volatage
Values to Parallel or Serial Port

N

Analog and Digital

SCXI Modules

Figure 1-3. SCXI Chassis Signal Routing

National Instruments manufactures a variety of SCXI modulesfor usein
SCXI chassis. Various analog input modules can multiplex, amplify, filter,
and isolate voltage and current signals. Some modules have excitation
potentials or currents and half-bridge compl etion networks for transducers
such as strain gauges or resistive temperature devices (RTDs). Digital
modulesisolate digital signalsthrough relays or optocouplers.

With the SCX1-1181 breadboard modul e, you can easily implement custom
signal conditioning circuits.

The SCX1-2400 module is a serial communication module with the
same RS-232 and RS-485 capabilities as the SCX1-2000 chassis.

Use the SCX1-2400 in an RS-485 network for remote or long-distance
data acquisition.
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Introduction to SCXI

Table 1-1 lists the National Instruments SCX| modules and accessories.
For further descriptions of National Instruments SCXI modules, refer to
Chapter 3, Configuring Your SCXI Hardware and Software.

Table 1-1. SCXI Modules

Product Classification Description
SCXI1-1100 Analog input 32-channel differential multiplexer/amplifier
SCXI1-1102/B/C Analog input 32-channel amplifier module for low voltages
SCXI1-1104/C Analog input 32-channel amplifier module for medium voltages
SCX1-1112 Analog input 8-channel amplifier module for thermocouples
SCX1-1120/D Analog input 8-channel isolated amplifier
SCXI-1121 Analog input 4-channel isolated amplifier with excitation
SCX1-1122 Analog input 16-channel isolated multiplexer with excitation
SCXI1-1124 Analog output 6-channel isolated D/A converter
SCXI1-1125 Analog input Jumperless SCXI-1120
SCX1-1126 Analog input 8-channel isolated frequency-to-voltage converter
SCX1-1140 Analog input 8-channel simultaneously-sampling differential amplifier
SCXI-1141 Analog input 8-channel programmable elliptic lowpass filter
SCX1-1142 Analog input 8-channel programmable Bessel lowpass filter
SCX1-1143 Analog input 8-channel programmable Butterworth lowpass filter
SCX1-1520 Analog input 8-channel deluxe bridge with excitation
SCX1-1530 Analog input 4-channel accelerometer module
SCXI1-1531 Analog input 8-channel accelerometer module
SCX1-1540 Analog input 8-channel LVDT signal conditioner
SCXI1-1160 Digital 16-channel electromechanical single-pole double-throw

(SPDT) relay module

SCXI-1161 Digital 8-channel electromechanical SPDT relay module
SCXI1-1162 Digital input 32-channel optically-isolated digital input module
SCXI-1162HV Digital input 32-channel optically-isolated high-voltage digital input

module

Getting Started with SCXI
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Table 1-1. SCXI Modules (Continued)

Product Classification Description

SCXI1-1163 Digital output 32-channel optically-isolated digital output

SCX1-1163R Digital output 32-channel optically-isolated solid-state relay

SCXI1-1180 Accessory Feedthrough panel

SCX1-1181 Accessory Breadboard

SCXI1-1200 Analog, digital, Multifunction module with parallel port communication
and timing I/O

SCX1-2400 Serid RS-232/RS-485 serial communication interface
communication

SCXI Terminal Blocks

SCXI1 terminal blocks attach directly to the front of an SCXI module
and provide a quick, convenient method for connecting 1/0 signalsto

your system. There are two types of SCXI terminal blocks—direct-mount
or TBX.

Direct-mount terminal blocks connect transducers to the screw terminals
that arein afully shielded terminal block enclosure. Strain-relief clamps
hold the signal wiresin place.

Terminal block extensions (TBXs) are DIN rail-mountable and attach to
SCXI modules with shielded cables. These TBX terminal blocks are
functionally equivalent to their direct-mount terminal block counterparts.
Figure 1-4 showstheterminal block optionsand Table 1-2 liststhemodules
with which they work. Table 1-3 lists the TBX terminal blocks and the
modules with which they work.

Several terminal blocks have atemperature sensor for cold-junction
compensation with thermocouples. Terminal blocks can also perform
additional signal conditioning function, including high-voltage attenuation,
AC/DC coupling, bridge offset nulling, and shunt calibration.
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Direct-Mount
SCXI
Terminal
Block

SCXI Chassis

a. SCXI Direct-Mount Terminal Block

TBX Terminal Block

Shielded
Cable

SCXI Chassis

b. TBX Terminal Block

Figure 1-4. Terminal Block Options
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Table 1-2. Direct-Mount Terminal Blocks

Terminal/
Connector Terminal Block or CcJC
Module Block Connector and Shell Sensor Other Features
SCX1-1100, SCX1-1300 Terminal block Yes —
SCX1-1102/B/C
SCX1-1303 Terminal block Yest Isothermal, signal referencing, and open
thermocoupl e detection
SCX1-1308 Terminal block No 0-20 mA and 4-20 mA current input
SCXI1-1310 Connector and shell No Low-cost connector-and-shell assembly
SCXI-1104/C SCX1-1300 Terminal block Yes —
SCXI1-1112 N/A No terminal block N/A Connect thermocouples directly using
required mini-thermocoupl econnectors,built-inCJC
sensor per channel

SCX1-1120/D, SCX1-1320 Terminal block Yes —

SCXI-1121,

SCX1-1125 SCXI-1321 Terminal block Yes Offset-nulling and shunt calibration for

(for strain gauges

SCX1-1121)

SCX1-1327 Termina block Yest 100:1 attenuation of voltagesto 250 V2,
switch configurable per channel

SCX1-1328 Terminal block Yest Isothermal design for thermocouples

SCXI1-1330 Connector and shell No L ow-cost connector-and-shell assembly

SCX1-1338 Terminal block No 0-20 mA and 4-20 mA current input

SCXI-1122 SCX1-1322 Terminal block Yest —

SCXI-1124 SCX1-1325 Terminal block No —

SCXI1-1126 SCXI1-1305 Terminal block No AC/DC coupling, signal referencing,
switch-configurable per channel, BNC
connectors

SCXI1-1320 Terminal block Yes —
SCXI1-1327 Terminal block Yest 100:1 attenuation of voltagesto 250 Vné2,
switch configurable per channel

© MNational Instruments Corporation 1-9 Getting Started with SCXI
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Table 1-2. Direct-Mount Terminal Blocks (Continued)

Terminal/
Connector Terminal Block or cJC
Module Block Connector and Shell Sensor Other Features

SCX1-1140 SCX1-1301 Terminal block No —

SCX1-1304 Terminal block No AC/DC coupling, switch configurable per
channel

SCX1-1305 Terminal block No AC/DC coupling signal referencing,
switch-configurable per channel, BNC
connectors

SCX1-1310 Connector and shell No Low-cost connector and shell assembly

SCX1-1141, SCX1-1304 Terminal block No AC/DC coupling,

SCX1-1142, switch-configurable per channel

SCX1-1143

SCX1-1305 Terminal block No AC/DC coupling, switch-configurable per
channel, BNC connectors
SCX1-1310 Connector and shell No Low-cost connector-and-shell assembly

SCX1-1160 SCXI-1324 Terminal block No —

SCX1-1161 — No terminal block—screw terminalsin module

SCX1-1162/ SCX1-1326 Terminal block No —

1162HV,

SCXI-1163/1163R

SCX1-1180 SCX1-1302 Terminal block No —

SCX1-1181, SCX1-1300 Terminal block Yes —

SCXI-1181K

SCX1-1301 Terminal block No —
SCX1-1310 Connector and shell No —
SCX1-1330 Connector and shell No —

SCX1-1200 SCX1-1302 Terminal block No —

SCX1-1520 SCX1-1314 Terminal Block No Socketedquarter-bridgecompl etionresi stor
per channel, two socketed shunt-calibration
resistors per channel

SCX1-1310 Connector and shell No —
SCX1-1530 N/A No terminal block No Connect signals directly using BNC
SCX1-1531 required connectors

Getting Started with SCXI
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Table 1-2. Direct-Mount Terminal Blocks (Continued)

Terminal/
Connector Terminal Block or cJC
Module Block Connector and Shell Sensor Other Feagyffes
SCXI1-1540 SCXI-1315 Terminal block No /
SCXI-1310 Connector and shell No / —
SCXI-2400 N/A N/A N/A Serid comrw cation module

1 The SCXI-1303, SCXI-1322, SCX-1327, and SCX|-1328 use an onboard thermistor for sensing cold-junction tempergfire. Other terminal blocks use an IC

temperature sensor.

2300V, s When used with the SCX1-1125

© MNational Instruments Corporation
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Connector-and-Shell Assemblies

Connector-and-shell assemblies arelow-cost alternativesto SCX| terminal
blocks and are less rugged, plastic assemblies that connect signals using
solder pins.

DAQ Plug-In Devices and PC Cards

DAQ Modules

Y ou can connect the conditioned analog signals from an SCXI system
directly to a plug-in DAQ device or DAQCard. Using SCXI multiplexing
capability, asingle plug-in DAQ device or DAQCard can measure up to
3,072 conditioned analog signals.

You can use any of the following DAQ devices to control an SCXI system:

e Multifunction I/O (MIO) and Al devices can control single-chassis or
multichassis SCX| systems consisting of any combination of analog
and digital SCX| modules. Use M10 and Al devices for systems that
require high-speed, hardware-controlled scanning.

* Youcanuseal E Series AT, PCMCIA, PCI, and PXI bus devices
except the 6110 and 6111 devices.

Lah/1200 Series devices can control single-chassis SCXI systems
consisting of any combination of analog and digital SCXI modules.

DIO devices can control single-chassis or multichassis SCX| systems
consisting of digital SCXI modules.

As an aternative to aplug-in DAQ device or DAQCard, you can use an
SCXI DAQ module, such as the SCXI-1200. The SCXI-1200, which is
functionally similar to the PCI-1200 and DAQCard-1200, can control
single-chassis systems with any combination of analog and digital
modules. The SCX1-1200 connects to the computer parallel port, or to the
SCX1-2000 chassis or SCX1-2400 module, which in turn communicates
with the computer using a serial port.
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SCXI Cable Assemblies

If you areusing aplug-in DAQ device or DAQCard, connect it to the SCXI
chassis using one of the SCXI cable assemblieslisted in Table 1-4.

Table 1-4. SCXI Cable Assemblies

Cable Assembly Device Connection
SCX1-1343 Screw-terminal adapter for custom
configurations
SCX1-1348 DIO-32F
SCX1-1349 MIO E Series devices with 68-pin connector
SCX1-1353 MIO E Series devices with 100-pin connector
SCX1-1354 DAQCard-1200
SCXI1-1355 AT-DIO-32HS, PCI-DIO-32HS
NB5 ribbon cablewith | PC-DIO-96/PnP
optional SCX1-1351
R1005050 with PCI-DIO-96
optional SCXI-1351

Some cable assemblies have extra male breakout connectors with which
you can access unused DAQ device signals through the SCX1-1180
feedthrough panel or the SCXI-1181 breadboard module. The SCXI-1200
comeswith al m parallel port cable.

SCXI Multichassis System with Plug-In DAQ Device

For amultichassis SCXI system, that is cabled using an SCX1-1346 or
SCX1-1350, chassis are daisy-chained using multichassis adapters with
shielded or unshielded cablesto asingle plug-in DAQ device. You can
control up to eight SCX1-1000, SCX1-1000DC, or SCXI-1001 chassiswith
asingle Al, MIO, or DIO-24 device. Figure 1-5 shows a multichassis
configuration using the SCX1-1346 multichassis adapter.
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SCXI-1349

SCXI-1346 Multichassis Adapters

SH6868 Cables

Computer with
MIO Device

SCXI Chassis

Figure 1-5. Multichassis SCXI System with Shielded Cabling

When using shielded cabling for a multichassis configuration, the
maximum allowable cable length from the DAQ device to the last chassis
is10 m.

Optional Software

Thefinal component of an SCX1 systemissoftware. Y ou can program your
SCXI system using NI-DAQ driver software, LabWindows/CVI,
LabVIEW for Windows, LabVIEW for Macintosh, or ComponentWorks.

NI-DAQ driver software shipswith your National Instruments DAQ device,
SCX1-1200, SCX1-2000, or SCX1-2400. NI-DAQ hasalibrary of functions
that you can call from your application development environment (ADE).

Alternatively, you can use LabVIEW for Windows, LabVIEW for
Macintosh, LabWindows/CV1 for Windows, or Component\Works.
LabVIEW and LabWindows/CV1 are innovative program devel opment
software packagesfor dataacquisition and control applications. LabVIEW
uses graphical programming, whereas L abWindows/CV1 enhances

ANSI C. Both packages include extensive libraries for data acquisition,
instrument control, data analysis, and graphical data presentation.
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ComponentWorks is a collection of object linking and embedding (OLE)
controls and dynamic link libraries (DLLSs) for acquiring, analyzing, and
presenting data within Visual Basic.

Whether you are using conventional programming languages, LabVIEW,
LabWindows/CV1, or Component\Works, your application uses the
NI-DAQ driver software, asillustrated in Figure 1-6.

Conventional

Programming

Environment
(PC or Macintosh)

LabVIEW

(PC or Macintosh)

LabWindows/CVI
(PC)

Component Works
(PC)

NI-DAQ

Driver Software

7y
v

DAQ or

SCXI Hardware

N
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Figure 1-6. The Relationship Between the Programming Environment,

NI-DAQ, and the DAQ Hardware
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Overview of SCXI Operation

This section describes on the SCX| analog input modules, and analog and
digital output modules used with DAQ devices.

Analog Input Modules

Table 1-1 lists the analog input modules. Analog SCX| modules can
operate in parallel or multiplexed mode. In parallel mode, the modules
perform no signal multiplexing and simply pass the conditioned signals
directly to corresponding channels on the DAQ device. Therefore, each
module is directly connected to its own DAQ device.

You will probably operate your analog SCX | modulesin multiplexed mode.
You can multiplex thousands of conditioned analog input signalsinto a
single DAQ device. In this mode, connect the plug-in DAQ deviceto only
one SCXI modulein achassis. Digital lines on the DAQ device control the
modulesand chassis. The DAQ device usesthree or four digital output lines
and the EXTSTROBE line to program the SCXI| system. In addition, a
digital input line is used for reading information back from the SCXI
modules.

When using SCX| analog input modules, you can measure analog input
signals by doing single-channel readings or hardware-timed,
multiple-channel scanning.

During single-channel readings, the DAQ device serially writes adigital
pattern to SCXI Slot 0, located in the chassis, indicating which SCXI
module to address. The DAQ device then writes adigital pattern to the
module indicating which input channel is to be read. This configures the
modul e to route the desired signal to the analog bus of the SCXI chassis.
Ultimately, the signal is routed to analog input channel 0 of the DAQ
device. The DAQ device then reads channel 0, as shown in Figure 1-7.
NI-DAQ automatically performsthislow-level digital communication and
signal routing when you call the single-channel analog input functions.
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With multichannel scanning, the DAQ device programs SCX | Slot O with a
list of modulesand the number of channelsto scan from each module. Each
module in the list is programmed with the channel on which to start the
scan. The DAQ device or modul e then begins the multichannel scan. The
SCANCLK signal from the Al or M1O device synchronizes the SCXI
multiplexing with the internal clock that triggers the A/D conversions on
the DAQ device. SCXI| Slot 0 enables and disables the modules according
to the preprogrammed list. In this way, the system multiplexes channels
from several modulesto an analog input channel of the DAQ device at very
high rates. NI-DAQ contains high-level functions you can use for
multichannel scanning operations.
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Analog and Digital Output Modules

Digital SCXI modules include the SCXI-116X modules. Digital SCXI
modules can operate in either serial mode or parallel mode. In serial mode,
the SCXI system uses a maximum of four digital output lines and one
digital input line of the DAQ deviceto control and monitor multiple digital
modules. The plug-in device serially writes digital patternsto set the state
of the digital output lines or relays, or serially reads patterns from the
modules to determine the state of the digital input lines. In parallel

mode, each SCXI digital 1/O line corresponds to a digital 1/O line of

the DAQ device.

The SCXI-1162, SCXI-1162HV, SCX1-1163, and SCXI-1163R can
operate in parallel mode. The SCX1-1160 and SCX1-1161 operate only in
serial mode. Refer to Chapter 3, Configuring Your SCXI Hardware and
Software, for more information.

The SCX1-1124 is a 6-channel isolated analog output module. Aswith
the digital 1/0 modules, the SCXI-1124 is programmed serially by

the DAQ device using a maximum of four digital output lines and one
digital input line.
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Installing SCXI Modules and
Connecting the SCXI System
to the DAQ Device

This chapter describes how to install your SCXI hardware and how to
connect your SCXI system to your computer.

Installing Your Software

All SCXI system configurations require NI-DAQ software. Whether
you are using LabVIEW, LabWindows/CV1, ComponentWorks, or a
third-party compiler, you must install the NI-DAQ driver software and
Measurement & Automation Explorer to use your DAQ/SCXI system.

1. You receive NI-DAQ software with your DAQ device, SCXI-1200,
SCX1-2400, or SCX1-2000.

e Ifyouareusing LabWindows/CVI, install LabWindows/CV 1 first.
Next, install NI-DAQ for PC compatiblesand run the setup option,
then select the LabWindows/CV1 option to install
LabWindows/CVI DAQ support.

e LabVIEW includesal the NI-DAQ files you need to control the
SCXI1 system. However, NI-DAQ for PC compatibles also has
aLabVIEW update option that installs newer driver filesin
your system when the installation utility detects older files on
your hard disk.

2. If you aready have installed Measurement & Automation Explorer
and the driver software and you received a newer NI-DAQ version,
install the newer version now.
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Installing Your DAQ Device

If you areusing SCXI with aplug-in DAQ deviceor DAQCard, install your
DAQ hardware into your computer now and configure your DAQ device
with Measurement & Automation Explorer. Refer to your DAQ device user
manual for installation instructions.

Installing Your SCXI Modules

Caution

Beforeinstalling an SCXI module or removing a module from the chassis,

turn off power to the chassis.

Follow this procedure to install your SCXI modules:

1. Toinsert amoduleintothechassis, line up the modulewith the chassis
device guides. Slide the module back until it connects smoothly to the
SCXI| chassis backplane. Do not force the module. If the module does
not connect smoothly, check that it is aligned correctly.

2. Tighten the thumbscrews finger-tight. Do not over-tighten.
3. Repeat steps 1 and 2 until you haveinstalled all of your modules.

Connecting the SCXI System to the DAQ Device or

Computer

This section explains how to connect your SCX1 to a DAQ device or
acomputer using a parallel port, plug-in DAQ device or DAQCard,
and an RS-232 or RS-485 Serial port.

Using the Parallel Port

Connect the parallel port cable to the computer parallel port. Connect the
other end of the cable to the SCXI-1200 and tighten the mounting screws
on the connectors to establish afirm connection.

Using a Plug-in DAQ Device or DAQCard

Getting Started with SCXI

If you are using an SCX| modulewith aDAQ device or DAQCard, connect
the SCXI chassisto your DAQ device with an SCX1-134X or SCXI-135X
cable assembly. In certain instances, you can aso use a 50-pin NB1 or
100-pin NB5 or NB6 ribbon cablein conjunction with an SCX1-1351 cable
assembly.
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Chapter 2 Installing SCXI Modules and Connecting the SCXI System to the DAQ Device

To connect the SCXI chassis to your DAQ device, you must connect the
appropriate SCX| cable assembly to the DAQ device and then connect the
other end to therear connector of asingle SCX| module. Usethefollowing
procedure:

1.

© MNational Instruments Corporation

Determine to which SCXI module you will connect the SCXI cable
assembly. If all modulesare configured for multiplexed or serial mode,
you must cable only one module to a DAQ device. Use the following
rules to determine which is the proper SCX| module to connect to the
cable:

For systems containing at least one analog SCXI module:

a. If youare using one or more SCXI-1140 modules, connect
the cable assembly to any one of the SCX1-1140 modules.
The SCX1-1140 requires a counter signal from the DAQ
deviceto control the track-and-hold circuitry. Cable only one
SCX1-1140 to the DAQ device because other SCX1-1140
modules in the chassis can access the track-and-hold counter
signal through the SCXIbus in the chassis backplane.

b. If youarenot using an SCX1-1140 and are using one or more
SCXI1-110X modul e, connect the cabl e assembly to any one of
the SCX1-110X module. The SCXI-110X module drives only
two of the DAQ device analog input lines, leaving the other
lines available.

c. If youarenot using any SCX1-1140 or SCX1-110X modules
but are using other analog modules, connect the cable
assembly to any one of the analog modules.

For systems containing only digital modules (no analog modules),
connect the cable assembly to any one of the digital modules.

For systems containing both analog and digital modules, follow
steps athrough ¢ for connecting an analog module. Enable the
MISO and SERDATOUT lines of the module you connect to the
DAQ device. For more information see Chapter 3, Configuring
Your SCXI Hardware and Software.

If the system contains any digital modules configured for parallel
mode, connect each of these digital modules to a separate DIO
device. If the system contains any analog modules configured for
parallel mode, connect each of these modulesto a separate analog
DAQ device.
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Chapter 2 Installing SCXI Modules and Connecting the SCXI System to the DAQ Device

2. Connect the connector at the bracket end of the SCXI cable assembly
to therear signal connector of the module. Figure 2-1 shows the cable
assembly attached to the SCX| module and chassis.

Female Connector to Module U

(Rear panel omitted
for clarity)

N

AREREANANARNANARARNANARARNANARARNAR

QO
(MMM

\
a

Female Connector to DAQ Device —»

A Male Breakout Connector (You can use the breakout
connector, in conjunction with a feedthrough panel,
to access unused lines from the DAQ device.
You do not need to connect the breakout connector to
any other module.)

Rear of SCXI Chassis

Figure 2-1. Attaching the SCXI Cable Assembly to the SCXI Module and Chassis
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Chapter 2 Installing SCXI Modules and Connecting the SCXI System to the DAQ Device

The DAQ device communicates with the SCX1bus through the
connector at the bracket end of the cable assembly. Therefore, you do
not need to connect the remaining modul esto the SCXI cable assembly.
Notice that the extra male breakout connector of the SCXI cable
assembly is usually not connected to other modules. You can use this
mal e breakout connector to connect unconditioned signals from the
DAQ deviceto an SCX1-1180 feedthrough panel, SCX1-1181
breadboard module, or the SCX1-1351 one-slot cable extender.

In some cases, you can use an NB1 cable instead of the SCX1-1340
cable assembly. The NB1 cable and the SCX1-1340 are functionally
identical; however, the SCXI-1340 ensures a more secure attachment
than the NB1 cable, eliminating the possibility of inadvertently
loosening the cable. The SCX1-1340 also has an extra male breakout
connector that provides access to unconditioned signals using an
SCX1-1180 feedthrough panel or SCX1-1181 breadboard module.

Cable assemblies also have anintegral rear panel that you can fasten to
the SCXI chassis with two screws. Using a cable assembly, you can
remove a module from or insert a module into the chassis without
disconnecting the cable.

If you are using an SCXI-1180 feedthrough panel to access unused
lines of the DAQ device, ingtall the feedthrough panel in the ot
directly to the right of the module cabled to the DAQ device. Attach
the SCX1-1180 feedthrough pand cable to the 50-pin male breakout
connector of the SCXI cable assembly connected to the adjacent
module.

If you are using an SCX1-1181 breadboard module, install the
breadboard modulein the dlot directly to the right of the module that
is connected to the DAQ device. Attach an SCX1-1351 one-slot cable
extender to the 50-pin male breakout connector of the SCXI cable
assembly connected to the adjacent module. Attach the other end of
the SCXI-1351 to the rear signal connector of the SCX1-1181
breadboard module.

If you want to use more than 12 modules with a single DAQ device,
you must use more than one SCXI chassis. In this case, you must use
multichassis adapters.

© MNational Instruments Corporation
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Using an RS-232 or RS-485 Serial Port

@ Note If your SCXI chassisincludes only analog

Y ou can use the RS-232 port on your computer to control one chassisfip to
100 ft from your computer. If your chassisisfarther away or you
multiple chassis, you must use RS-485.

to this connector adapter using a7 in. IEEE 1284 pafdllel port cable.

If you are using an SCX1-2000 chassis, insert e SCX1-1200 into the far
left dlot of your SCXI chassis. Next, conn e 7 in. IEEE 1284 parallel
port cable to the back of the SCX1-1200 gfid the SCXI-2000 chassis.

put and digital 1/0 modules, you do

not need the SCX1-1200 module. The SCX1-200 and SCX-2400 can communicate

Getting Started with SCXI

ion port, use the 2 m null modem cable included with the
0/2400 to connect the 9-pin RS-232 connector on the front

485—Alternatively, you can connect the RS-485 connectorson the
ack of the SCX1-2000 chassis or SCX1-2400 module to an RS-485
network. For example, you can wire the RS-485 connector directly to
aport of the plug-in AT-485 adapter device. The RS-485 connectionis
afour-wire connection. See your SCXI chassis user manual or
SCXI-2400 User Manual for more information on configuring an
RS-485 network.
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Configuring Your SCXI Hardware
and Software

This chapter explains how to configure your SCXI hardware and National
Instruments software.

Module Configuration

Y ou may need to configure your SCX I modules before using them in your
application. Some SCX| modules have a number of user-configurable
jumpersthat you can access by removing a single screw on the back of the
module, as shown in Figure 3-1.

U ool | <4——— Rear of Module

Grounding Screw ——»

Figure 3-1. Removing the SCXI Module Grounding Screw
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Chapter 3 Configuring Your SCXI Hardware and Software

Use this procedure to access the user-configurable jumpers.
1. Remove the grounding screw shown in Figure 3-1.

2. Removethe cover by inserting aflathead screwdriver in the slot at the
bottom of the module and gently pushing the screwdriver down until
the cover pops off, as shown in Figure 3-2.

Grounding
Screw

Top of Module

Front Connector

Figure 3-2. Removing the SCXI Module Cover

To replace the cover, follow these steps:
1. Alignthe cover with the slot at the top of the module and snap the
bottom of the cover into place.

2. Replace the grounding screw, taking care not to over-tighten it.

Analog Modules

The following sections describe each analog SCXI| module and contain
step-by-step instructions for configuring the jumpers on each module.
Follow the steps in the procedure for your module, check the position of
each jumper, and read the jJumper position description. Change the
appropriate jumpers to configure the module for your application.
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Chapter 3 Configuring Your SCX| Hardware and Software

Each analog modul eincludesjumpersthat configure the output referencing
mode of the module. Configure these jumpers according to the anal og input
mode of the DAQ device. The recommended anal og input mode of your
DAQ deviceisasfollows:

* E Series Al and MIO devices default to differential (DIFF) mode.
National Instruments recommends that you leave your Al or MIO
device configured for DIFF inputs.

e TheLah/1200 devicesdefault to referenced single-ended (RSE) mode.
Change its configuration to non-referenced single-ended (NRSE)
mode for optimal noise elimination. Because of the cabling, you
cannot use the Lab and 1200 devices in DIFF mode with SCXI.

Some analog SCX| modules include jumpers to configure module
parameters such as filter cut off frequency, gain, analog input referencing,
and output referencing. You must select the analog input referencing of a
module according to the type of signal you are measuring. This section
begins with a description of the main types of signals.

Ground-Referenced and Floating Signal Sources
Signal sources are either ground-referenced or floating.

A ground-referenced source is connected to the building ground and thus
shares acommon ground with the DAQ device, assuming that your
computer is connected to the building power supply as well. Examples of
ground-referenced signals are the non-isolated outputs of any devices that
plug into the building power supply, such as signal generators and power
supplies. Isolated outputs are not ground-referenced sources; you should
treat them as floating sources.

A floating source has an isolated ground-reference point that you cannot
assumeto be at the same potential asany other ground reference. Examples
of thistype of source include transformers, insulated thermocouples,
optical isolators, isolation amplifiers, and battery-powered devices.

Ingeneral, you should reference an input signal to ground at only one point.
Therefore, do not reference the input of a differential amplifier module to
ground if the signal source is aready ground-referenced. If you are
measuring afloating source, on the other hand, referencetheinput signal to
ground.
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SCXI-1100 Module

Thismoduleisa32-channel differential-input multiplexer with an onboard
programmabl e-gain instrumentation amplifier (PGIA). The SCX1-1100 has
32 differential voltage or current input channels, an analog input range o
+10V, jumper-selectable lowpass filters of 4 Hz and 10 kHz, and
software-selectable module gains of 1, 2, 5, 10, 20, 50, 100, 200, 5
1,000, and 2,000. The SCX1-1100 works only in multiplexed mog€and
drives two analog input channels on the DAQ device—channel £ and
channel 1.

The SCX1-1100 is factory-configured for use with an M1Q#0r Al devicein
DIFF mode, using ground-referenced signals, with no fiffering. If this
configuration issuitable, do not reposition any jumpergf/However, you must

a100 kQ resistor installed in the
d-reference the signals at the

ground reference the signals throu
module; however, it is best to gr
source or at the terminal block

¢ You need hardware filterin
¢ You are measuring curr

Read the rest of this sectigyf on the SCX1-1100 module if any of the
previous conditions applyes to you.

le hasfive user-configurable jumpersfor configuring
cing, filtering, and PGIA output referencing. Leave all
other jumperg#h their factory-default positions.

nfigure the input signal referencing mode.

For ground-referenced sources, leave jumper W1 in the factory-default
position. Thisis the preferred position.

n If you plan to use any floating thermocouples or other floating-source

sducers, National I nstruments recommends that you leave jumper W1 in the
actory-default setting and either ground the negative lead of each transducer to the chassis
ground on your terminal block, or reference thetransducer to ground at the source. In either
case, the transducer must not have a high common-mode voltage. Ground your signal at
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only one location along the entire signal path to prevent saturation of the amplifier gAd
reduce common-mode noise.

Table 3-1. SCXI-1100 Input Signal Referencing Jumper Configurations

Jumper Description ﬁonfiguration
1-2 Position—Ground-referenced source -
Wi position (factory-default position). 1
| It
* 13

I 2-3 Position—Fl oatigg (nonreferenced)

source position (gghnects an internal 100 kQ o |1
resistor from G- to ground). Read thetextin )
this section 0r the implications of using this I

position 3

If al of the sources are floating, you can configure jumper W1 to
connect a 100 kQ resistor to the negative input of the amplifier to
prevent saturation. This reduces the input impedance, however, and
usually increases settling time and common-mode noise. Also, if W1
is connected to the 100 kQ resistor and any of the sources are
ground-referenced or have high leakage to ground, a ground loop can
result, causing DC offsets or noise.

2. Configure thefiltering.

The SCX1-1100 has two lowpass, one-pol e resistance-capacitor (RC)
filters, with bandwidths of 10 kHz and 4 Hz, positioned after the
amplifier. You select filtering by setting asingle jumper to one of three
positions—W2, W3, or W4. Table 3-2 shows the SCX1-1100 filtering
jumper configuration.
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Table 3-2. SCXI-1100 Filtering Jumper Configuration

Jumper Description Configuration /
W?2—Full bandwidth; no filtering
W2 W3 wa (factory-default position). ol
i .
w2 wf w4
] W3—10 kHz lowpass filter; maximum
aggregate sampling rate is 6.7 kS/s. . I .
W2 W3 w4

W4—4 Hz lowpass filter; maximum
aggregate sampling rate is 2.9 S/s, oo I

L] L]

W2 W3 w4

ith frequencies above 10 kHz. Position W4 selects
pass filter, which filters out signal components with
es greater than 4 Hz, such as 60 Hz noise. For more
ion, refer to the Noise and Filtering section in Chapter 4,

Is applied after the signal is multiplexed, the sample rate or channel
enough for the filter to settle to the required accuracy. Table 3-2 shows

3. Configure the PGIA output referencing mode.

You use jumper W10 to select the output referencing mode of the
SCX1-1100 PGIA. The correct output referencing mode depends on
the input mode of the DAQ device. Table 3-3 shows three
configurations for jumper W10.
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Table 3-3. SCXI-1100 PGIA Output Referencing Jumper Configuratio

Jumper Description Configuration
A-ROR1—Parking position. Use this positj#h for
W10 MIO or Al DAQ devices in DIFF inpypfhode A B
< (factory-default position). RO | | °
- SHILEE
R2 L] L]
] AB-RO—Connectst |A reference to data
acquisition anal og/round, pins 1 and 2, of the rear A B
signal connecjff. Usethisposition for DAQ devices RO |  me—
with SE ingfits, such as the Lab and 1200 devices, RL| e *
d Al devices in RSE mode. R2| e o
B-R2—Select thisposition for Al or MIO devices

in NRSE mode. A B

RO |
Rl ] ]
R2 | m—

4. Add current-loop receivers, if necessary. Process-current resistor
packsare availablefrom National Instruments. Refer to Input Filtering
and Current-Loop Receiversin the SCXI-1100 User Manual for
detailed information about filter pads and current loop @e_iyaa\

SCXI-1102/B/C Module

The SCX1-1102/B/C is a 32-channel amplifier module designed for
measuring thermocouples and other low-bandwidth signals. Each of the
32 channels includes input protection circuitry to 42 VACy and a
software-selectable gain of 1 or 100. The SCX1-1102, SCX1-1102/B, and
SCX1-1102/C havelowpassfilterswith cutoff frequenciesof 2 Hz, 200 Hz,
and 10 kHz respectively. The SCXI-1102 works only in multiplexed mode
and drives asingle analog input channel on the DAQ device (channel 0).
The SCX1-1102/B/C is software configurable and contains no jumpers.
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SCXI-1104/C Module

¢

SCXI-1112 Module

SCX1-1104

Thismoduleisfor signal conditioning of low voltage and medium y0ltage
signals. The SCX1-1104 has 32 differential analog input channelsfOn each
channel, the SCX1-1104 has a three-pole lowpass filter with a 241z cutoff
frequency to reject 60 Hz noise. Each channel also has a divigle by 10
attenuator stage before the amplifier. You can multiplex th X1-1104
inputs to a single output, which drives a single DAQ devig€ channel.

SCX1-1104C

Thismoduleisfor signal conditioning of low voltaggfand medium voltage
signals. The SCX1-1104C has 32 differential analgff input channels. On
each channel, the SCX1-1104C has a three-pole Igwpass filter with a

10 kHz cutoff frequency. Each channel also hasf divide by 10 attenuator
stage before the amplifier. You can multiplex tile SCX1-1104C inputsto a
single output, which drives a single DAQ deyfce channel.

The SCX1-1112 module is an 8-channgy modul e designed for measuring
temperature using thermocouples. Eagi of the eight channelsincludesinput
protection circuitry to 42 V, alowpagss 2 Hz noisefilter, and afixed gain of
100. The SCX1-1112 works only g multiplexed mode. Use Measurement
& Automation Explorer to confjfure the SCX1-1112. The SCX1-1112 is
software configurable and conjfains no jumpers.

SCXI-1120/D Module

The SCX1-1120/D mod#le is an 8-channel isolation amplifier. Features
of the SCX1-1120/D igitlude eight isolated input channels, 250 Vs
common-mode voltgfe range, jumper-selectable lowpass filtering, and
individually configflrablejumper-selectable channel gainsof 1, 2, 5, 10, 20,
50, 100, 200, 50¢, 1,000, and 2,000.

The SCX1-1120/D isfactory configured for use with an MIO or Al device
in DIFF modg; each module channel isconfigured for again of 1,000 (input
range of £5mV), and 4 Hz filtering (4.5 kHz for the SCX1-1120/D). If this
configurgiion is suitable for your application, do not reposition any of the

Getting Started with SCXI
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jumpers. However, you must adjust the jumper configuration if any
following conditionsistrue:

*  You are cabling this SCX1-1120/D directly to a DAQ devicgfand you
areusing aLab or 1200 device, or you are using an Al or MO device
in SE mode.

e You need gain or bandwidth different from the defaul#value on any
channel.

* Youareusing digital modulesin the same ch
SCX1-1120/D to a DAQ device.

i and are cabling the

Read the rest of this section on the SCXI-1120/% module if any of the
previous conditions applies to you.

The SCX1-1120/D has 42 user-configurafie jumpers, many of which
perform the same function but configurg/different channels. You can set the
jumpersto configure gain, filtering, tgfperature sensor signal routing, and
signal output referencing. Leave alffother jumpersin the factory-default
positions.

Use the following procedurgfto configure your SCX1-1120/D module;

1. Configurethe gains.

as two user-configurable gain stages. The first
gainsof 1, 10, 50, and 100, and the second stage
f 1, 2, 5, 10, and 20. Tables 3-4 and 3-5 show how to
n for each channel.

provides gai
set up the

Table 3-4. Gain Jumper Allocation

I% Channel First Gain Second Gain
Number Jumper Jumper
/ 0 w1 W9
/ 1 W2 W10

2 W3 W11l

3 w4 W12

4 W5 W13

5 W6 W14
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Table 3-4. Gain Jumper Allocation (Continued)

Input Channel First Gain Second Gglh
Number Jumper Jum
6 w7 /15
7 w8 / W16

The SCX1-1120D has an additional fixed pre-

The SCX1-1120 is shipped with the first-st
(position A), and a second-stage gain set t
The SCX1-1120D is shipped with the fir
(position A), and the second-stage gai
To change the gain of your module,
your module to the position indic

To determine the overall gain of
the following formula:

Overall gain = Fi

gain set to 100

0 (position D).

stage gain set to 100

to 20 (position E).

Ve the appropriate jJumper on
in Table 3-5.

iven channel on the SCX1-1120 use

stage gaine Second stage gain

To determine the overgll gain of agiven channel on the SCX1-1120D

use the following f

ula:

Table 3-5. Gain Jumper Positions

= %- First stage gaine Second stage gain

/Bain Setting Jumper Position
/ First-stage 1 D
10 C
50 B
100 A (factory-default
setting)
3-10 www.ni.com
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Table 3-5. Gain Jumper Positions (Continued)

Gain Setting Jumpey/Position
Second-stage 1 / A
2 / B
5 C

)4

10 D (factory-default

setting for the

SCXI1-1120)

2 E (factory-default

setting for the

SCX1-1120D)

2. Configurethefiltering.

¢ SCXI-1120 Filter Jumper

Two-stage filteringfs al so available on your SCXI-1120 module. The
first stageis locgled in the isolated section of the input channel,

ond stage is located in the nonisolated section of your
7 Two-stage filtering eliminates the noise generated by
amplifier, producing a higher signal-to-noiseratio.
Furtherpfiore, two filter bandwidths are available, 10 kHz and 4 Hz.

Table 3-6. SCXI-1120 Filter Jumper Allocation

First Second
Filter Jumper Filter Jumper
Input 4Hz 4Hz

Channel (Factory (Factory

Number Default) 10kHz Default) 10kHz
0 W17-A W17-B W25 W26
1 W18-A W18-B W27 w28
2 W19-A W19-B W29 W30
3 W20-A W20-B w3l w32

© MNational Instruments Corporation 3-11 Getting Started with SCXI
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Table 3-6. SCXI-1120 Filter Jumper Allocation (Continued)

First Secgyd
Filter Jumper Filter Jumper
Input 4Hz 4Hz

Channel (Factory (Factgry

Number Default) 10kHz Deffult) 10kHz
4 W21-A W21-B W33 w34
5 W22-A W22-B / W35 W36
6 W23-A W23- w37 w38
7 W24-A W%B W39 W40

Your SCX1-1120 is shipp
stages are set to the same
bandwidth is achieved.
each filter stage.

SCX1-1120D Filter Ju

the 4 Hz position. Verify that both
dwidth to ensure that the required
tice that one jumper block is available for

ed in the isolated section of the input channel,
ond stage is located in the nonisolated section of your

on amplifier, producing a higher signal-to-noise ratio.
ore, two filter bandwidths are available, 22.5 kHz and

Table 3-7. SCXI-1120D Filter Jumper Allocation

/ First Second
Filter Jumper Filter Jumper

Input 45kHz 45kHz
Channel (Factory (Factory
Number Default) 22.5kHz 22.5kHz Default)

0 W17-A W17-B w25 W26

1 W18-A W18-B W27 W28

2 W19-A W19-B W29 W30

3-12
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Table 3-7. SCXI-1120D Filter Jumper Allocation (Continued)

First Second
Filter Jumper Filter Jumper

I nput 45kHz kHz
Channel (Factory actory
Number Default) 22.5kHz 22.5kHz y Default)

3 W20-A | W20-B W31/ W32

4 W21-A W21-B % w34

5 W22-A | W22-B /0135 W36

6 W23-A W23-B // W37 w38

7 W24-A W24-y W39 w40

Your SCX1-1120D is shipped igfthe 4.5 kHz position. Verify that both
stages are set to the same b idth to ensure that the required
bandwidth is achieved. NotfCe that one jumper block is available for

each filter stage.
3. Configure the tempergflire sensor signal routing, if necessary.

Jumper W41 contr
available on the

the routing of the temperature sensor signal
[-1320 terminal block. Use position 1-2
It position) for MTEMP (multiplexed) mode.

Thegignal output referencing is relevant only if you are connecting
SCX1-1120/D module directly to a DAQ device.

se jumper W46 to configure the various referencing modes of the
SCX1-1120/D instrumentation amplifier output. The correct output
referencing mode depends on the input mode of the DAQ device
you use.

© MNational Instruments Corporation 3-13 Getting Started with SCXI
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Table 3-8 showsthe signal referencing configurationsfor jumpgf W46.

Table 3-8. SCXI-1120/D Signal Referencing Jumper Configuration

Jumper Description C%guration
B-ROR1—Parking position. Use this position for
Was MIO or Al devicesin DIFF input mode. o | mmmm|B
\ (factory-default position). olelela
{ \_ R2 R1 RO
AB-R2—Sdlect thisposition for Al or M1O devjiCes
in NRSE mode. oo B
o | e I A
R2 R1 RO
AB-RO—Connects the PGIA refer to data
acquisition analog ground, pins 1 2, of therear o|e|B
signal connector. Usethispositiogffor DAQ devices I O
with SE inputs, such asthe L d 1200 devices, A
or MIO and Al devicesin RGE mode. R2 R1RO

digital SCXI modulesin serial mode and want
to connect the 1-1120/D module to the plug-in DAQ device,
configure the gCX1-1120/D module to connect the MISO signal to
the SERDAJOUT pin (jumper W43).

5. If you are using

SCXI-1121 Module

leis a4-channel isolation amplifier with excitation. Major
include four channels of isolated input, 1,500 Vs iSolation per
chgfinel, current or voltage excitation, an analog input range of £5V,

0 V,ms common-mode voltage, jumper-sel ectable lowpass three-pole

C filters with values of 4 Hz or 10 kHz, and individually configurable
jumper-selectable channel gainsof 1, 2, 5, 10, 20, 50, 100, 200, 500, 1,000,
and 2,000.

The SCX1-1121 module has 45 user-configurable jumpers. Position the
jumpersto configure gain, filtering, excitation mode, bridge completion,
and signal output referencing. Leave all other jumpersin their
factory-default positions.

Getting Started with SCXI 3-14 www.ni.com


mk-usr


The SCXI1-1121 is factory-configured for use with an MIO or Al devi
in DIFF mode. Each module channel is configured for again of 1,
(an input range of +5 mV), 4 Hz filtering, 3.33 V voltage excitay
and disabled bridge completion. If this configuration is suit
application, do not reposition any of thejumpers. However

© MNational Instruments Corporation
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you are using a Lab or 1200 device, or you sing an Al or MIO
devicein SE mode.

You need a different gain or bandwidtpf(other than 1,000 and 4 Hz)
on any channel.

Your transducers require curr citation or 10.0 V voltage
excitation.

You gelect the gain for each SCX1-1121 channel in two stages, each of
whjth isjumper controlled. The default gain for each channel is 1,000.

Thetotal gain produced on aparticular channel is equal to the product

f the first-stage and second-stage gains applied to that channel, as
shown by the following equation:

Total gain (channel n) = first-stage gain (channel n) ¢ second-stage
gain (channel n)

The effective input range that you can measure with a particular

gainis:

_ %5V

Input range(V) = Sl oan gan

a. Configurethefirst-stage gain selection.

Usejumpers W3, W19, W29, and W41 to configure thefirst-stage
gain of channels 0 through 3, respectively. Each jumper has four
possible positions—A, B, C, and D—each corresponding to a
particular gain.

3-15 Getting Started with SCXI
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b. Configure the second-stage gain.

Use jumpers W4, W20, W30, and W42 to configure the
second-stage gain of channels 0 through 3, respectively. Eaclffof
these jumpers has five possible positions—A, B, C, D, an
E—each corresponding to a particular gain.

The jumper settings and corresponding gain values are listed inglables 3-9
and 3-10.

Table 3-9. SCXI-1121 First-Stage and Second-Stage Gain Jurgper Configuration

Input Channel First-Stage Gain %nd—Stage Gain
Number Jumper Jumper
0 w3 1/ w4
1 wo / W20
2 w2 / W30
3 WA/ w42

Table 3-10. SCXI-1§21 Gain Jumper Configuration

Gain / Setting Jumper Position
First-stage / 1
10

50

100

Second-st 1
2
5
10

20

(factory setting)

(factory setting)

MoO®W> | >WOO0

nfigure the filtering.

Thefiltering is a so two-stage and is jumper-sel ectable for each
channel. The SCXI-1121 uses atwo-stage filtering configuration to
achieve ahigher signal-to-noiseratio. Filter bandwidth does not affect
the maximum scanning rate. The factory-default jumper positions
configures each channel for 4 Hz bandwidth.

Getting Started with SCXI 3-16 www.ni.com
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a  Configurethe first-stage filtering.

Jumpers W5, W21, W31, and W43 select the first-stag
Each of these jumpers has two positions—A and B.
selectsthefirst stage of 4 Hz filtering, whereas po
the first stage of 10 kHz filtering.

b. Configure the second-stage filtering.

Jumpers W6 through W13 select the secongFstagefiltering, which
you must configure for the same frequ
stage. There are actually only four ju
W6 through W13 correspond to ei
eight jumpers. You can set each
Setting the jumper to an even
the second stage of 4 Hz filt

same channel to 10 kHz
jumper and channel ¢

positions, rather than

-Stage Filter Jumper Configuration

Second-Filter Jumper

First-Filter Jumf
4Hz

Input Channel / 4Hz
Number (Factory-Defaul 10kHz (Factory-Default) 10kHz
0 W5-A / W5B W6 W7
1 WZ% W21-B w8 W9
2 W-A W31-B W10 w11
3 /Waz-A W43-B w12 w13

© MNational Instruments Corporation

You can configure each SCX1-1121 excitation channel to produce
voltage or current excitation. Strain gauges require voltage excitation,
whereas RTDs and thermistors typically require current excitation.
Each excitation channel has two jumpers to select the appropriate

Configure the excitation mode as current or voltage.

mode—W14, W15, W22, W23, W34, W35, W46, and W47.

Table 3-12 summarizes the excitation mode jumper settings. Notice

that only position 1 is marked on the SCX1-1121 module. The
factory-default excitation mode for each channel is voltage.

3-17
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igfon B selects

asthat of thefirst
ers, asin thefirst stage;

per to one of two positions.
ber (for example, W6) selects
0, whereas setting the jumper to
an odd number (for exampl€, W7) sets the second stage of the
tering. Refer to Table 3-11 for the
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Table 3-12. SCXI-1121 Excitation Mode Jumper Configuration

Excitation Voltage M ode
Jumpers Channel (Factory-Default Position) Current Mode
| I e | I e I o Em—— |
W4
12 3 12 3 2 3 12 3
W22 W23 1 w22 w23 w22 w23
/ I e | I — | o Em——
\_ _,/ 12 3 1 243 2 3 12 3
W34 W35 2 W34 W35 W34 W35
\ / |— . | e — | o mEEm——
[\ / 1 3 12 3 2 3 12 3
w46 W47 3 W46 W47 W46 W47
|— L] | I e — | o EEEE——
[ 12 3 12 3 2 3 12 3
)4
y 4
Getting Started with SCXI 3-18 www.ni.com
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4. Configure the excitation level.

You can select the level of excitation applied to each excitation
channel, again using two jumpers per channel—W16, W24, W25,
W26, W36, W37, W48, and W49. If you select voltage mode, you can
apply apotential difference of either 3.333 V or 10.00 V. If you select
current mode, you can apply an excitation current of either 0.150 mA
or 0.450 mA. Refer to the transducer specifications to determine the
necessary excitation level. See Table 3-13 for the SCX1-1121
excitation level jJumper settings, and refer to Table 3-14 for the
maximum load per excitation channel.

© MNational Instruments Corporation 3-19 Getting Started with SCXI
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Table 3-13. SCXI-1121 Excitation Level Jumper Configuration
Excitation 3.333V or 0.150 mA
Jumpers Channel (Factory-Default Position) 10V or O. 4
0
W%G W26 W26
¥ / W16 1
. [« =12
{ 1 2 3 3
1 /
W24 W25 W24 W25 W24 W25
\ o EE—— . | I e | | I e
{ &_ / 1 2 3 1 3 1 2 3 1 2 3
2
W36 W37 36 w37 W36 w37
\ * EEEE——— | | o E—— ‘ | B e | | [
{ \ / 1 2 3 1 2 3 1 2 3 1 2 3
/ 3
W48 W49 / w48 w49 w48 W49
\ ® EEEE—— | | L] I ‘ | — Y | | [ Y
{ 1 2 3 1 2 3 1 2 3 1 2 3
/J
Getting Started with SCXI 3-20 www.ni.com
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Table 3-14. SCXI-1121 Maximum Load per Excitation Channel

Excitation L evel M aximum L(ﬁ

3.333V 28 my

10V l%A

0.150 mA /o kQ

0.450 mA / 10kQ

© MNational Instruments Corporation

Enable the half-bridge completion ork, if necessary.

The SCX1-1121 includes a built-j# half-bridge completion network
to use with half-bridge or quager-bridge transducers. The network
includes two 4.5 kQ (+0.09%0) resistors, connected in series, with a
temperature coefficient gf'5 ppm/°C. You can enable the network on
an individual channel #fasis using two additional jumpers per
channel—W1, W2 V17, W18, W27, W28, W39, and W40. When you
enable the complgiion network, you automatically remove accessto
the negative ingft of the amplifier to preserve overvoltage protection.
See Table 3-)6 for half-bridge completion network jumper
informatiogf and refer to Figures 4-5, 4-6, and 4-7 for diagrams of
idge configurations.
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Table 3-15. SCXI-1121 Half-Bridge Completion Network Jumper Configuration
Disable Netw
Jumpers Channel Enable Networ k (Factory-DefaulpPosition)
0
w1 W2 o
\ || we w2
e :
[ A B A B
] [— - Jwm [ =—Twm
1 2 3 12 3
1
W17 w18 o .
| I w1 I w18
L7 ' '
[ A A B A B
) wr | =] w
1 2 3
2
W27 w28 o .
| I w2s I w28
L] L]
1
1 2 3 1 2 3
/ 3
w39 W40 / o .
I W40 I W40
L] L]
[ A B A B
. ] [ Jwss [+ =] wo
- / 12 3 1 2 3
Getting Started with SCXI 3-22 www.ni.com
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6. Configure the amplifier output referencing.

The signal output referencing is relevant only if you connect tl
SCX1-1121 module directly to a DAQ device.

Use jumper W33 to configure the various output referencigfg modes
of the SCX1-1121 amplifier. The correct output referengihg mode
depends on the input mode of the DAQ device you u

Table 3-16 shows the three possible signal referengfng configurations.

Table 3-16. SCXI-1121 Amplifier Output Referencing Jumper Configfiration
Jumper Description / Configuration
A-ROR1—Parking position. Use this ng
w33 for M1O or Al devicesin DIFF inpugfhode * A
(factory-default position). o|ele|B
[ \ R2 R1 R0
'] AB-R2—Select this posif#On for Al and M1O
devicesin NRSE mo I sl |A
e (e B
R2 R1 RO
onnects the amplifier reference to
dat uisition analog ground, pins 1 and 2 of °l° I A
rear signal connector. Use this position for o B
DAQ devices with SE inputs, such asthe Lab R2 R1 RO
and 1200 devices, or MIO and Al devicesin
RSE mode.
/ 7. If youareusing any digital SCXI modulesin serial mode and will
connect the SCX1-1121 module to the plug-in DAQ device, configure
the SCX1-1121 modul e to connect the MI1SO signal to the

m p;ll \jUIIIPCl A o)n

SCXI-1122 Module

This module has 16 isolated input channels and two isolated excitation
channels. The SCX1-1122 isamodule for signal conditioning of strain
gauges, RTDs, thermistors, thermocouples, volt and millivolt sources,

4 to 20 mA current sources, and 0 to 20 mA process-current sources. The
SCX1-1122 can operate in two modes. Use the two-wire scan mode with all
16 input channels used for input or the four-wire scan mode with the eight
upper channels configured as senseleadsfor connecting input channelsand
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@ Note

the lower eight channels configured as current output channels. Other
major features of this module include software-programmable gain and
filtering, and the ability to account for voltage drop of long lead wiresin
strain-gauge measurement. The SCX1-1122 input signals are multiplexed
to asingle output, which drives asingle DAQ device channel.

The SCX1-1122 has two jumpers. Jumper W2 connects a pullup resistor
to the SERDATOUT signal on the rear signal connector as shown in
Table 3-17. Jumper W1 configures the guard and the anal og output ground
and enables the NRSE mode. Filter bandwidth and scanning mode, both
two-wire or four-wire, is software configured.

Use the following procedure to configure your SCX1-1122 module.

If the module is not connected to a DAQ device, the position of W2 isirrelevant.

1. When using asingle chassis, set jumper W2 in position 1 on the
SCX1-1122 that is connected to the DAQ device. When using multiple
chassis, set jumper W2 to position 1 on only one of the SCXI-1122s
that are cabled to the DAQ device. It does not matter which of the
SCX1-1122s cabled to the DAQ device has the pullup connected.

Set jumper W2 in position 3 on all of the other SCX1-1122 modules.

Table 3-17. SCXI-1122 Digital Signal Jumper Configurations

Jumper Description Configuration
Position 1 (pullup)—Use this setting for a
w2 single-chassis system. Connects a 2.2 kQ pullup E g
\ resistor to the SERDATOUT line (factory-default -
- position).

Position 3 (unmarked position, no pullup)—Usethis
setting for additional cabled SCXI-1122 modulesin | [ o memm |S
amultichassis system. No pullup resistor is -

connected to the SERDATOUT line.

Getting Started with SCXI
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2. The SCXI-1122 has one analog configuration jumper for grounding,
shielding, and reference mode selection. Set jumper W1 as shown in
Table 3-18.

Table 3-18. SCXI-1122 Analog Jumper Configuration

Jumper

s | »

Description Configuration
A-ROR1—Parking position. Use this setting
for MIO or Al devicesin DIFF input mode Ble|ofo],
(factory-default position). A 2
RO R1 R2
AB-RO— Use this position for DAQ devices
with SE inputs, such asthe Lab and 1200 B olel
devices, or MIO and Al devicesin RSE A I =
mode. 1
RO R1 R2

Current-Loop Receivers

The SCX1-1122 includes provision for measuring current rather than
voltage. National Instrumentsoffersan SCX| process-current resistor pack,
which consists of four 249 Q, 0.1%, 5 ppm, /4 W resistors. For more
information on how to install current loop receiver resistors, consult your
SCXI-1122 User Manual.

Scanning Techniques

@ Note The SCXI-1122 input multiplexer is composed of relays. Relays have a certain life
expectancy, aslisted in Appendix A, Specifications, of the SCXI-1122 User Manual.

To avoid mechanical wear on the relays when the SCX1-1122 is used for
continuous multichannel scanning, you should acquire n sampleson a
given channel before proceeding to the next channel, as shown in

Figure 3-3b. For example, rather than performing 100 scans and taking a
single sample from each channel during each scan, as shownin

Figure 3-3a, acquire 100 samples from a channel then switch to the next
channel and acquire a new set of samples, as shown in Figure 3-3b. The
recommended method, software-driven scanning, savesrelay life.
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CHO (one sample)
Scanned
100 times
CH1 (one sample)
CHO x 100 samples
CH2 (one sample) ¢
CH3 (one sample) CH1 x 103 samples
CH2 x 100 samples
CH3 x 100 samples
Average the samples for each channel Average the samples for each channel
a. Not Recommended b. Software-Driven Scanning
Saves Relay Life.
Figure 3-3. Scanning Techniques
SCXI-1124 Module

The SCX1-1124 has six isolated DACswith voltage or current outputs. T
SCX1-1124 outputs are designed to generate DC or slowly-varying ¢l
or voltage signals, not waveforms.

The SCX1-1124 works with National Instruments Al 10 devices,
Lab and 1200 devices, and DIO devices. You ¢ ntrol several
SCXI1-1124sin asingle chassis with on device and in combination
with other SCX| module types.

@ Note If nothing isconnected
the jumpersisirrelevant.

SCXI-1124 rear signal connector, the position of all of
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If you cable this SCX1-1124 directly to aplug-in DAQ device, then use
following procedure to configure your SCXI-1124:

1. Setjumper W1for asingle chassisor multichassis system, ownin
Table 3-19.

Table 3-19. SCXI-1124 Chassis Jumper Configuration

Jumper Description /Configuration

position).

|<—]— w1 NP
No Pullup—Use #fis setting for additional
cabled SCXI1-1)24 modules in amultichassis wi
system. No p#lup resistor is connected to the p
SERDATQMT line (parking position).
NP

2. you are cabling this module directly to a DAQ device, set jumpers
W1, W2, and W3 depending on the type of DAQ device you are using,
as shown in Table 3-20.
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Table 3-20. SCXI-1124 Device-Type Jumper Configuration

Jumper Description Configuration /
D—Use this setting for all three
] jumpersif you want to connect the w3
SCXI-1124 to a DIO device w2 -, b
] (factory-default position). D| ==
-1 M . .
Ab M

\ w4
W.

M—Use this setting for all three
jumpersif you want to connect the

W3
SCX1-1124 to an M10 or Lab/1200 w2, b
device. c ¢
M —
M M
/ w4

You can connect two types of DAQ devices to the SCX1-1124—DIO
devicesand MIO devices. If want to connect the SCX1-1124toan M1O
device, place jumpers W. 3, W4 inthe M position. If you are using an
SCX1-1124 as well as gabdul es with analog inputs, you should cable the
MIO device to one gifthe anal og input modules. The SCX1-1124 cannot
route analog signgk6 from the SCX Ibus to the M10O device.

SCXI-1125 Module

The SCX#1125 moduleis exactly like the SCXI-1120/D with the

exc n that it is software configurable and does not have any jumpers.

U easurement & Automation Explorer to configure the gain and filter
tings for each channel. In addition, the SCXI-1125 only has support for

the MTEMP configuration of the terminal block onboard temperature

Sensor.
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SCXI-1126 Module

The SCX1-1126 isasignal conditioning module with eight isolated
frequency input channels. Each channel of the SCX1-1126 includes

contains no jumpers.

SCXI-1140 Module

Thismoduleis an 8-channel simultaneously
amplifier. The SCX1-1140 has an instrumen
and hold on all eight channels, an analog |
individual DIP-switch-selectable chan

pling differential

ion amplifier that can track
ut range of +10 V, and
gainsof 1, 10, 100, 200, and 500.

DAQ Device Connectio
Systems

in Multiple-Module

@ Note If you usean SCXI1-1140in asyst
DAQ device, you must connect the SC
requires a counter/timer signal from
circuitry. Other modules do not u
SCXlbus.

that contains multiple SCX| modules and one
1140 to the DAQ device because the SCX1-1140
DAQ deviceto control the modul e track-and-hold
issignal and thus do not route the signal to the

contains more than one SCX1-1140, the system operates
nly when you have connected one of the SCX1-1140 modulesto
device. Additional SCX1-1140 modulesin the chassis can access
the ghunter/timer signal using that module and the SCXbus backplane.

er SCXI modules in the same chassis operate normally.

User-Configurable Jumpers and DIP Switches

This module has 10 user-configurable jumpers and eight DIP switches.

Y ou can usethejumpersand switchesto configureinput signal referencing,
instrumentation amplifier output referencing, grounding, shielding, and
gain. Leave al other jumpersin their factory-default positions.

The SCX1-1140 isfactory-configured for use with an Al or M1O devicein
DIFF mode measuring ground-referenced signal sources—each module
channel is configured for again of 1. If this configuration is suitable for
your application, do not adjust any of the jumpers or DIP switches.
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However, you must adjust the configuration if any of the following
conditionsistrue:

e Your input signals are floating or nonreferenced.

e You are cabling this SCX1-1140 directly to a DAQ devj#€ and you
are using a Lab/1200 device, or you are using an or Al devicein
SE mode.

«  You require again other than 1 on any ch

e Youareusing digital modules and are
DAQ device.

ling the SCXI-1140to a

Read the rest of this section on the
conditions applies to you.

X1-1140 moduleif any of these

Use the following procedurgfo configure your SCX1-1140 module;

Jumpers / Description Configuration

W1-W2 W3-we w7-ws | nhegatiy€ input to the front panel connector only

A B C
y-default position). Use this setting to EI
A B C

re ground-referenced source signals.

AC—Connects instrumentation amplifier negative
input to the front panel connector and to module
analog ground through a 100 kQ resistor (for
floating sources). Use this setting to measure
floating signals with this channel.

2. Configure the instrumentation amplifier output referencing mode.

The output referencing mode is relevant only if this SCXI-1140is
connected directly to a plug-in DAQ device. Table 3-22 lists the
SCXI1-1140 instrumentation amplifier signal referencing
configurations.
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Table 3-22. SCXI-1140 Instrumentation Amplifier Jumper Configuration

Jumper Description Configuration
AB—Use this setting for MI1O or Al devicesin
w9 DIFF mode (factory-default position). A
X

I BC—Usethis position for DAQ devices with SE
inputs such as the Lab and 1200 devices, or MIO A

and Al devicesin RSE mode.

g and shielding options. The
the grounds disconnected and is
r more information, refer to the

0

Jumper W12 selects various ground
factory-default position, CD, |
suitable for most applications.
SCXI-1140 User Manual.

3. Configurethe gain selecti

Usethe eight 4-bit DIP£witches, U12 through U19, to select the gains
of channels O throughf 7, respectively, as shown in Table 3-23. The
factory-default pogftion setsthe gain to 1; that is, all four bits of each
DIP switch are gt to the off position (number side up). Select other
gains by settingfone or more of the four bits of a particular DIP switch
totheon (c ) position as indicated in Table 3-24.

le 3-23. SCXI-1140 Gain Switches for Each Channel

// Chamd Use DI P Switch

/ 0 u12
/ U13

ui4

ui16
uls

1
2
3 uis
4
5
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Table 3-23. SCXI-1140 Gain Switches for Each Channel (Continued)

Channel Use DIP Switch

6 uis8

7 U19 /

Table 3-24. SCXI-1140 Switch Settings for Gain Selection

Switch Desired Gain | Gffsed Switches
1 / None
ABC D 10 D
1 2 3 4 100 C
200 B
it % :

Switch is shown in factory-default (gain = 1) position.

4. If you are using any digit X1 modulesin serial mode and will
connect the SCX1-1140 giodul e to the DAQ device, configure the
SCX1-1140 module to gonnect the M1SO signal to the SERDATOUT
pin (jumper W11). the SCX1-1140 User Manual for details.

SCXI-1141, SCXI-1142, and SCX1/1143 Modules

The SCX1-114146CX1-1142, and SCX1-1143 have eight lowpass filters
with differentidl input amplifiers. The filter types of the modules are

, and Butterworth, respectively. Y ou can usethe SCX1-1141,
, and SCX1-1143 for antialiasing applications as well as for
urpose amplification and filtering of signals.

ThESCX1-1141, SCX1-1142, and SCX1-1143 have two user-configurable
impers. Jumper W1 is set at the factory for a single-chassis system, and
jumper W2 is set at the factory for adifferential input DAQ device.

@ Note

yo

ou need to changethe SCX1-1141/1142/1143 jumper configuration only if or when
e using a multichassis system, when using a DAQ device in SE mode, or to change
default grounding and shielding configuration.
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Jumper W1, when set to position P, connectsa 2.2 kQ pullup resistor tot
SERDATOUT line. An open-collector driver drivesthe SERDATOUT M
An open-collector driver either actively drives low or goesto a
high-impedance state, relying on a pullup resistor to make the g

position P on only one of the SCX1-1141/1142/1143
connected to the DAQ device in amultiple chassis gfStem. It does not

matter which of the SCX1-1141/1142/1143 mogsfes that are cabled to the
DAQ device has the pullup connected.

Tables 3-25 and 3-26 list the descripti
configurable jumpers.

and configuration of the

Table 3-25. SCXI-1141/1142/1143 ChassigfJumper Configuration

Jumper

Descri pti(y Configuration

wi

-

for acabled
issystemor thefirst wi
IS system NP

moduleinasingle-ch
chassisin amultic

=]
No Pullupgf~Use this position for cabled
additional chassisin a wi
iS system. NP
P
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Table 3-26. SCXI-1141/1142/1143 Grounding and Shielding Jumper Configuration

Jumper

. | E

Description Configuration /
Parking position. Use this setting with DAQ
devicesin DIFF mode (factory-default -
osition).
p ) g
. 0/ o« [ A
yl RO
Use this position for DAQ devices with SE
inputs, such as the Lab and 1200 devices, 1. B
DAQCard-700, or MIO and Al devicesin %‘ I
RSE mode. .| A
/ R2 R1 RO
Connects the SCXIbus guard to the aglog
reference.
. « | B
2| |l
. e | A
R2 R1 RO
Select this position for MAO and Al devices
in NRSE mode.
~ . . B
|
0 0 A
R2 R1 RO

SCXI-1520 Module

Getting Started with SCXI

'ou can set the bridge excitation voltage, hardware null setting, filter cutoff

frequency, or shunt calibration settings on a per-channel basis through
software control. You can set the gain of each input channel through
LabVIEW or NI-DAQ. An onboard EEPROM contains gain and offset

calibration constants for each channel. NI-DAQ and LabVIEW

automatically use these constants to correct for amplifier gain and offset

errors when scaling data.

3-34
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You can use direct function callsto NI-DAQ to configure and calibrate the
SCX1-1520 as well as scale data acquired through the SCX1-1520.
Table 3-27 lists these functions and describes their use.

Table 3-27. NI-DAQ Functions Applicable to the SCXI-1520

Function Action /

SCXI _Set _Gain Setsthe analog input gain within theall lerange of
X1 to X1000.

SCXI _Set Excitation Sets bridge excitation voltage. Rg#geisfrom0to 10 V
in 0.625V steps.

SCXI _Configure Filter Sets filter cutoff frequengyf’to one of five settings:
10 Hz, 100 Hz, 1 kHzAO0 kHz, or bypass.

SCXI _Strain_Null Automatically zey8-nulls the sensor-induced offset
voltage of the gfecified channel.

SCXI _Cal i brat e_Set up Enables or gisables shunt calibration on a per channel
basis.

SCXI _Confi gur e_Connecti on Set%bridge configuration to quarter, half, or full
bridge.

SCXI _Calibrate ﬁiat&samoduleself—calibration. Updatesthegainand

These constants are used by the scaling function
SCXI _Scal e.

/ offset constants stored in the EEPROM of the module.

The
col

[-1314 terminal block provides a convenient method of

ting field wiring from strain gauges and strain-gauge based sensors
he front signal connector of the SCX1-1520. The terminal block
ncludes a socketed quarter-bridge completion resistor and two socketed
shunt calibration resistors for each channel.

SCXI-1530/1531 Module

The SCX1-1530 and SCX1-1531 are four- and eight-channel modules,
respectively, used for interfacing with Integrated Circuit Piezoelectric
(ICP®) and other current-excited accelerometers. They have BNC
connectors for direct connection to accelerometer cables. Y ou can turn
the 4 mA current excitation on or off. Y ou can set the bandwidth of the
four-pole Bessdl filter to 2.5, 5, 10, or 20 kHz. You can set thegainto 1,
10, or 100X. All channels are simultaneously sampled and held to preserve
timing and phase information. Excitation, bandwidth, and gain are set
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on a per-channel basiswithout using jumpers. Y ou configure the
SCX1-1530/1531 using Measurement & Automation Explorer or
through function callsto NI-DAQ.

SCXI-1540 Module

The SCX1-1540 module is an eight-channel module for interfacigQ to
industry-standard LVDTs, RVDTS, and resolvers. It can accorgodate a
4-wire or 5-wire connectionto an LVDT, and it allows you tgfsynchronize
any number of channelsto acommon frequency. Y ou can s#t the excitation
level at 1V ns0r 3V e YOu can set the excitation frequghficy at 2.5, 3.3, 5,
or 10kHz. Y ou can set thegain over therange 0.8X to tohandleawide
range of LVDT sensitivities. Gain, level, frequency, Zhd wire mode are set
on aper-channel basis without the use of jumpers4Y ou configure the
SCXI1-1540 using Measurement & Automation giplorer or through
function callsto NI-DAQ.

Digital SCXI Modules

In addition to analog SCXI modules, fationa Instruments produces a
variety of digital modules—the SCY1-1160, SCX1-1161, SCXI-1162,
SCXI1-1162HV, SCXI-1163, and gCXI-1163R. Y ou can connect these
modulesto either an analog or afligital DAQ device. The digital modules
can work with analog modulesgfn the same chassis.

When you are working withgdoth analog and digital modules, you must use
an analog DAQ deviceb seit can accept both analog and digital signals.
You must also connect gganal og modul eto the analog DAQ device because
an analog module ansfer both analog and digital signals from the

The following sgCtions describe each digital SCX| module and contain
step-by-step igftructions for configuring the jumpers on each module. Find
the section gbout the module you want to configure. Check the position of
and read the jumper position description. Change the
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Communication Modes
This section describes the serial and parallel communication modes.

Serial Mode

Y ou can use any digital SCX1 modulein serial mode, in which y#u use a
maximum of fivedigital linesto serially transfer datato and frgfn the DAQ

anumber of modules using any one DAQ device, you p#ist configure all
your digital modules for serial mode. The software cgfifiguration utilities
use the multiplexed operating mode sel ection for digital modulesto specify
serial mode.

Parallel Mode

The SCXI-1162, SCX1-1162HV, [-1163, and SCX1-1163R modules
can work in parallel mode, in whih you can use either 24 or 32 parallel
linesto transfer datato or fropFadigital DAQ device. Y ou must connect a
module configured for pargfel mode directly to adigital DAQ device. In
parallel mode, you can yé€e only one module per digital DAQ device; you
must connect any oth#& modules in the chassis, in either paralel or serial
mode, to adifferggl DAQ device. The only exception to thisruleisthe
DIO-96/PnP, yich can work with two digital modulesin parallel mode or
one modulej#f parallel mode and any number in serial mode. If you connect
adigital rgbdule to the second half (pins 51 through 100) of the NB5 cable
conn to the DIO-96/PnP, you must select Parallel or Secondary
opeydling mode in the Configuration window. No analog DAQ devices
ept the M10O-16D devices work with digital modulesin parallel mode.

@ Note Onthegf110O-16D, the cable breaksout the 100-pin malel/O connector to two 50-pin
female copfiectors. One 50-pin connector is equivalent to the M10-16 I/O connector; the
other 5040in connector is equivalent to the DIO-24 1/0O connector.

If you want to use your digital modulesin serial mode, connect one module
to the M10O-16-equivaent half of the NB5 cable and use the M10O-16D as
an analog device.

If you want to use parallel mode with the SCX1-1162 or SCXI-1163,
connect the SCX1 module to the PC-DIO-24-equivalent half of the cable
and usethe M10-16D asadigital device. If you use the DIO-24-equivalent
half of the cable, you must select the parallel (secondary) operating mode
in Measurement & Automation Explorer.
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SCXI-1160 Module

This module controls 16 isolated SPDT relays. The module has three
user-configurable jumpers for configuring the type of DAQ device

connected to your module. Leave all other jumpersin the factory-def
positions.

The SCX1-1160 module is shipped configured for use with a DI

@ Note If you are not connecting the SCX1-1160 module directly to a DAQ
not need to change any jumper settings.

W2, W3, and W4 according to whether the moduledS connected to an
analog device or aDIO device as shown in Tablgl-28.

Jumper Description /  Configuration
DIO—Use this setting to
connect the SCX1-1160 to a 2 o g 2 s % e wa g
DIO device (factory-default | . : -
Ii position). — — —
fTN ] MIO—Use this setting if . . .
[T to an S, e o o o e
W2 W3 W4 O W2 = o W= o W=

configurable jumpers for configuring the type of DAQ device
nected to your module. Leave all other jumpers in the factory-default
ositions.

The SCX1-1161 module is shipped configured for use with a DIO device.

you are not connecting the SCX1-1161 module directly to a DAQ device, you do
to change any jumper settings.
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If you are connecting the SCX1-1161 directly to aDAQ device, set ju
W3, W4, and W5 according to whether the module is connected t
analog device or aDIO device as shown in Table 3-29.

Table 3-29. SCXI-1161 Device-Type Configuration

Jumper Description Configa(ation
DIO—Use this setting to
w3 connect the SCX1-1161to a S Wi S wa 2 8 s 2
DIO device (factory-default
pOSitiOl’]), |40 ) e

W4 ——»

MI1O—Use this setting if you

] connect your SCX1-1160to S w2 2 2 2 8
Al or MIO deviceor Lab /1260 : | . p—
w5 device. —

SCXI-1162 Module

32 optically-isolated digital input channels. Major features
rms 1S0lation, 1,900 Vs breakdown, TTL and CMOS

E Note Youymeed to adjust jumpers on this module only if you connect the module directly
to an angog DAQ device or usethemodulein parallel mode. If either of these conditions
0 you, read the rest of this section.
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Use the following procedure to configure your SCX1-1162 module;
1. Select parallel or serial mode.

Usejumper W2 to select whether the module transfers datain paralfel
to adigital DAQ device (or the DIO-24 connector of an M10O-1
device) or seridly to either adigital or an analog DAQ deviceor
more information see Table 3-30. If you use parallel mode,
also set the number of parallel lines using jumper W1.

Table 3-30. SCXI-1162 Communication Mode Configuration

Jumper Description Caogfiiguration

SER—Use this setting to configure the w2
W2 W6 rear connector for serial
/ communication (factory-default SER
N / position).

PAR—Use this setting to confi
rear connector for parallel

w2

communication. SER weé
oL * °*°|o
2 I 6
PAR
PAR

whgther the module transfers 24 or 32 paralldl lines of datato the
ice. If you are using a DIO-24 or the digital connector (pins 51
through 100) of an M10O-16D, you must select 24 lines. If you are using
aDIO-32 or aDIO-96/PnP, select 32 lines. If you are using an anal og
DAQ device, set jumper W2 to the serial position, which makes the
position of W1 irrelevant. For more information see Table 3-31.
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Table 3-31. SCXI-1162 Parallel Lines Jumper Configuration /
Jumper Description Configur ati /
24—Use this setting to drive only 24 rear
Wl connector data lines when W2 is set to PAR 4
= (factory-default position).
32

] 32—Usethissetting to drive all 32 rear connector
datalineswhen W2 is set to PAR. 24

32

3. Select your device type—gfther analog or digital.
If thismoduleis connegfed directly to aDAQ device, jumpers W3, W4,

jumpers W3, ) and W6 to the DIO position if the moduleis
connected tg/a D10O-24, DIO-32, or DIO-96/PnP device. Set the

j the MIO position if the module is connected to an Al or
ice or Lab/1200 device. If you are using the SCX1-1162 in
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Table 3-32 shows the SCX1-1162 device-type jumper configurations.

Table 3-32. SCXI-1162 Device-Type Jumper Configuration

Jumper Description Configuration /
MI1O—Use this setting to A
“1® | configure the rear connector . | Do . | Do v
for an Al or MIO device or W wa *lo
L ab/1200 device in serial 3 I I el RE
wa X mode (factory-default 1m0 MIO
] | position). PAR
DIO—Use this setting to
W6 . — w6
configure rear connector for DIO DIO
aDIO devicein serial mode. I ol* o
w3 W. © I =)
= R (o)
e | MIO * | MIO
PAR

SCXI-1162HV Module

The SCX1-1162HV module ggnsists of 32 optically-isolated, wide range,
AC or DC digita inputs. The SCXI-1162HV isamodule used for sensing
the presence of AC or voltages.

To configure the [-1162HV module, use the six user-configurable
jumpers (W2-Wg). (Jumper W1 isareserved jumper and should remain
unconnected,

@ Note If you are contrgffing the SCX1-1162HV through the SCXIbus and are not
connecting a DA icedirectly to therear connector of the SCX1-1162HV, the positions
of these jumpg’S are irrelevant.

Jumper W3, when set to position P, connectsa 2.2 kQ pullup resistor to the
SERDATOUT line. An open-collector driver either actively driveslow or
goes to a high-impedance state, relying on a pullup resistor to make the
signal line go high. If too many pullup resistors are attached to the
SERDATOUT line, thedrivers cannot drive thelinelow. To prevent this, set
jumper W3 to position P on only one of the SCX1-1162HV modules cabled
to the DAQ devicein amultichassis system. It does not matter which of the
SCX1-1162HV modules cabled to the DAQ device has the pullup
connected.
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Table 3-33 lists the description and configuration of the user-configurapfe
jumpers.

Table 3-33. SCXI-1162HV Jumper Configuration

N

Jumper Description I

24—Usethissetting to driveonly 24 lineswhen W2 is set
W5 | to PAR and you are using a DIO-24 or an MIO-16D
\ device (factory-default position).

«Q
c
=
vz 2
(o]
>

No
43

i

[ - I 32—Usethis setting to drive al 32 rear col tor data
lineswhen W2 is set to PAR and you argfising a DIO-32
or DIO-96/PnP device.

(4%
e

!

S—Use this setting to configurgfhe rear connector for
W6 serial communication (factoryfdefault position).

d
S

i

configure the rear connector for

[ P—Use this setting
ion. Use with DIO devices only.

= [ | paralel communi

d
S

!

DIO—U i s setting to configure the rear connector for
w7 aDIO dgfice (factory-default position).

ola
OIN

[ | |O—Usethis setting to configure the rear connector for
/ an MIO device. Includes Al or MIO device or Lab/1200 g %
deviee [ —1]

DIO—Usethis setting to configure the rear connector for
aDIO device (factory-default position).

n
OIN
ola

|
: [ —]
[ I MIO—Usethissetting to configure the rear connector for
an MIO device. Includes Al or MIO device or Lab/1200 % g
device.

!
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Table 3-33. SCXI-1162HV Jumper Configuration (Continued)

Jumper Description Configur%n
Pullup—Use this setting for a single-chassis system or
w3 for the first chassisin amultichassis system. Connects a s °
v pullup resistor to the SERDATOUT line (factory-default
position).
I No Pullup—Use this setting for additional chassisin a
multichassis system. No pullup resistor is connected t s °

the SERDATOUT line. E

DIO—Use this setting to configure SERDATOU Y for
DIO devices (factory-default position). PAR

1=
N

old
OIN

MIO—Use this setting to configure FERDATOUT for

MIO device. Includes Al or M10 gévice or Lab/1200 PAR
device. ol ® =
© e}
PAR—Use this settingfto disconnect SERDATOUT line. PAR
Use for parallel mgde.
ol | ° Iz
2 | <

SCXI-1163 Module

ismodule is a 32-channel optically isolated digital output module with
TTL and CMOS compatibility, 450 Vs isolation and 1,900 Vs
breakdown, and high-speed parallel data transmission from digital DAQ
devices. The module hasfive user-configurablejumpersfor configuring the
operating mode and the type of DAQ device connected to your module.
Leave all other jumpersin the factory-default positions.

The SCX1-1163 moduleis shipped configured for usewithaDIO devicein
serial mode.
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@ Note You need to adjust jumpers on this module only if you plan to connect the module
directly to an analog DAQ device or if you want to use the module in parallel mode. If
either of these conditions appliesto you, read the rest of this section.

Use the following procedure to configure your SCX1-1163 module:
1. Select your device type—either analog or digital.

If the moduleis connected to a DI O device, set jumpers W2 and W3flo
the DIO position, as shown in Table 3-34. If the moduleis conn
to an analog device, set W2 and W3 to the MIO position. If the
isnot cabled directly to aDAQ device, the positions of W2
irrelevant.

Table 3-34 shows the SCXI-1163 device-type jumper cghifigurations.

Table 3-34. SCXI-1163 Device-Type Jumper Configuration

Jumper Description ﬁ)nfiguration
DIO—Use this setting to configure the rear /
connector for aDIO devicein serial mode w2 w3
[ ! (factory-default position). DIO DIO
T ] MIO MIO
I
w2 w3 - - :
MI1O—Use this setting to confjdure the rear
connector for an Al or M1Q#r Lab/1200 w2 W3
device. DIO DIO
MIO MIO
2. ect serial or parallel mode.

If you are using the module in parallel mode, set jumper W6 to the

P position and jumper W5 to the PAR position. For serial mode, set
W6 to the S position and jumper W5 to the MIO or DIO position,
depending on the type of DAQ device to which the moduleis
connected. If you are using the module in parallel mode, it must be
directly connected to adigital DAQ device or the DIO-24 connector of
an MI0O-16D.
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Table 3-35 shows the SCX1-1163 mode jumper configurations.

Table 3-35. SCXI-1163 Mode Jumper Configuration

Jumper

Description

Configuﬂan

S—Use this setting to configure the module in

serial mode (factory-default position). 6
[ S
1 T / P
A
T
W6 W5 P—Use this setting to configure the rear copfiector
for aDIO devicein parallel mode. we
S
P
DIO—Use this setting to gonfigure the module in
serial mode (factory-deffult position). W5
o|* o
2.8
PAR
PAR—Use tiff's setting to configure the rear
connector #r aDIO device in parallel mode. W5
o* | g
S| e O
PAR
ﬁ O—Use this setting to configure the rear
connector for an M10O device. W5
olgl* o
21.[
PAR
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SCXI-1163R Module

relaysin parallel mode
allel mode with aDIO-32

Alternatively, you can control 24 of the solid-st
with aDIO-24, or al 32 solid-state relaysin
or DIO-96/PnP.

m the factory-default settings only

@ Note You should change the jumper configuration
MIO and Al device, or if you planto

if you plan to connect the SCXI-1163R directly t
use the SCX1-1163R in parallel mode.
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Tables 3-36 and 3-37 show the SCXI-1163R jumper configurations.

Table 3-36. SCXI-1163R Device-Type Jumper Configuration

Configuration for Configy/ation for
Jumper Description DIO Device MJO Device
Configuresrear connector.
2 Factory-default position is D D

for DIO devices.

U

I
M
Configuresrear connector.
w3 Factory-default positionis
l for DIO devices. D D
| : :
I
Configures 2ERDATOUT
we ol *
|w) L]
| 2.1 11Nz
[ . PAR PAR
I PAR—Use this setting to
disconnect SERDATOUT ol* o
line and for parallel mode. S| o |O
PAR
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Table 3-37. SCXI-1163R Chassis and Mode Jumper Configuration /

Jumper

Description

Conflgu

A—Usethissetting for asingle-chassis system
(factory-default position).

| ) /m
B—Usethis setting for an additional chassig/
amultichassis system. |I|
S—Sets communication pfode to serial
W6 (factory-default positi m
- I

P—Sets cgmmuni cation mode to parallel.

Jumper W4, when set to position A, connectsa 2.2 kQ pullup resistor to the
SERDATOUT line. An open-collector driver drivesthe SERDATOUT line.
An open-collector driver either actively driveslow or goesto a
high-impedance state, relying on a pullup resistor to make the signal line
go high. If too many pullup resistors are attached to the SERDATOUT line,
the drivers cannot drive the line low. To prevent this, set jumper W4 to
position A on only one of the SCX1-1163R modules that are connected to
the DAQ device in amultichassis system. It does not matter which of the
SCXI1-1163R modules cabled to the DAQ device has the pullup connected.
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SCXI-1200 Module

Getting Started with SCXI

The SCX1-1200 controls the operation of and digitizes the condition

anal og signalsfrom other SCX1 modules. The SCXI-1200 haseig al og
input channels, which can be configured as eight SE or four DIFJF; a12-bit
successive-approximation ADC; two 12-bit DA Cswith voltaggoutputs; 24
lines of TTL-compatible digital 1/0; and 16-bit counter/timgf’ channels for
timing 1/0.

You can use the SCX1-1200 module in two types of cghfigurations:

e connecting the SCX1-1200 module directly to jhe parallel port of the
computer

e connecting the SCX1-1200 to the parallel gonnector of the SCXI1-2000
or SCX1-2400 for connection to RS-23Zor RS-485 serial ports.

The SCX1-1200 complies with the IEEJ#'1284 parallel port standard. This
|EEE protocol supports three differegl parallel port types—the original
Centronics or unidirectional port fgr printers, the PS/2 type bidirectional
port, and the 386-SL Enhanced Jarallel Port (EPP).

Parallel Port Interfate

If you plan to connect g#fe SCX1-1200 directly to the parallel port of your
compuiter, read this g#Ction carefully.

the printgf ports to the logical LPT designationsin the following
order—L.PT1, LPT2, and LPT3. The starting addresses of the parallel
pri ports, in the order assigned to LPT designations, are 3BC, 378,
278 hex. Therefore, if you haveinstalled all three ports, 3BC hex is
PT1, 378 hexisLPT2, and 278 hex isLPT3. If you have not installed port
3BC hex, port 378 hex becomes LPT1 and port 278 hex becomes LPT2.
If only one parallel port ispresent, itis LPT1.

The SCX1-1200 can use the parallel port hardware interrupts for
interrupt-driven data acquisition. Interrupt levels 7 and 5 are commonly
used for paralel ports. Refer to your parallel port reference manual for
details about interrupt selection.

When you use the SCXI-1200, you must know which port and interrupt
channel is being used. If you use the SCX1-1200 with NI-DAQ software,
however, you select the port and interrupt at configuration time.
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If you are using the SCX1-1200 in an SCX1-2000 chassis or with an
SCX1-2400 module with RS-232/RS-485 communications, you do
need to be concerned with parallel port addresses and interrupts.

Module Configuration

The SCX1-1200 is software calibrated and software confidurable. The
SCXI1-1200 has one reserved jumper that selects the
for the SCXlIbus guard.

Analog I/0 Configuration

configuration:

* RSE input mode
e 5V anaoginput range (bi
» 5V anaog output rang

Table 3-38 lists all the avagfable analog 1/0 configurations for the
SCX1-1200 and shows tie factory settings.

Tahye 3-38. SCXI-1200 Analog 1/0 Settings

Par Meter Configuration

Analog Outgit CHO Polarity Bipolar—+5 V (factory setting)
Unipolar—0to 10 V

AnalogfOutput CH1 Polarity Bipolar—+5 V (factory setting)
Unipolar—0to 10 V

alog Input Range Bipolar—=5 V (factory setting)
Unipolar—0to 10V
Analog Input Mode RSE (factory setting)
NRSE
DIFF

Both the anal og input and analog output circuits are software configurable.
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Getting Started with SCXI

Analog Output Configuration

The SCX1-1200 has two channels of anal og output voltage available
front 1/0O connector. Y ou can configure each analog output chann
either unipolar or bipolar output. A unipolar configuration hasa

+5V at theanal og output. In addition, you can select the codifig scheme for
each DAC as either twao's complement or straight binary.

input modes—RSE, NRSE, and DIFF.
ions provide eight channels. The DIFF
input configuration provid ur channels. Table 3-39 describes these

configurations.

Table 3-397 SCXI-1200 Analog Input Configurations
Configuration// Description
RSE RSE configuration provides eight single-ended

inputs with the negative input of the instrumentation
amplifier referenced to analog ground (factory
setting).

N NRSE configuration provides eight single-ended
inputs with the negative input of the instrumentation
amplifier tied to AISENSE/AIGND and not

connected to ground.

DIFF DIFF configuration provides four differential inputs
with the positive input of the instrumentation
amplifier tied to channels 0, 2, 4, or 6 and the
negative input tied to channels 1, 3, 5, or 7,
respectively, thus choosing channel pairs (0, 1),
(2,3),(4,5),0r(6,7).
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RSE Input (Eight Channels, Factory Setting)

RSE input meansthat al input signals are referenced tg'a common ground
point that is aso tied to the SCX1-1200 anal og inputfground. The
instrumentation amplifier negative input istied to gfalog ground. The RSE
configuration is useful for measuring floating sighal sources. With this
input configuration, the SCX1-1200 can monijr eight different analog
input channels.

Considerations for using the RSE configfliration are discussed in the
SCXI-1200 User Manual. Notice thath this mode the return path of the
signal is analog ground at the conngCtor through the AISENSE/AIGND

pin.

conditioned signals provided by analog input modules in the same
00 must be configured for NRSE input mode.

IFF Input (Four Channels)

DIFF input means that each input signal has its own reference, and the
difference between each signal and its reference is measured. The signal
and its reference are each assigned an input channel. With thisinput
configuration, the SCX1-1200 can monitor four differential analog input
signals.

Considerations for using the DIFF configuration are discussed in the
SCXI-1200 User Manual. Notice that the signal return path is through
the negative terminal of the amplifier and through channdl 1, 3, 5, or 7,
depending on which channel pair you select.
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Analog Input Polarity and Range Configuration

Y ou can select the analog input on the SCX1-1200 for either a unipolar
range (0 to 10 V) or abipolar range (-5to +5 V). The range and the codj
scheme are both software-selectable. In addition, you can select thec
scheme for analog input as either two's complement or straight bi
you select abipolar range, the two's complement coding is recol
In this mode, -5V input corresponds to F800 hex (—2,048 decj

Table 3-40. SCXI-1200 Jumper Configuration

Jumper Description Configuration
AB—The SCXI analog bus guard is not -
W|1 connected to the SCX1-1200 analog ground. A NC
Use this setting when using the SCX1-1300 B I Guard
in standal one mode (factory-default
.. C | o | Guard
{ position).
|
BC—The SCXI anaog bus guard j

connected to the SCX1-1200 analfg ground. Al o | NC
Use this setting when using the
in conjunction with other anal

modules in the same chassi Guard

B I Guard
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Figure 3-4 shows the SCX1-1200 front connector pin assignments.

ACHO 12 ACH1
ACH2 3|4 ACH3
ACH4 516 ACH5
ACHG6 718 ACH7
AISENSE/AIGND | 9 [10| DACOOUT

AGND |11|12| DAC10UT

DGND (13|14 | PAO

PA1 |15|16| PA2

PA3 (17|18 | PA4

PA5 |19|20| PA

PA7 21|22 0

PB1 | 23|24 |4 PB2

PB3 |25 PB4
PB5 27'28 PB6
PB7 ‘lg 30| Pco

31|32| Pc2
33(34| pca
35|36| PC6

37|38 | EXTTRIG
39|40 | EXTCONV*

41 (42| GATBO

COUTB1 |43|44| GATBl1

CCLKB1 |45|46| 0OUTB2

GATB2 |47 |48 | CLKB2

+5V |49|50| DGND

Figure 3-4. SCXI-1200 Front Connector Pin Assignments

© MNational Instruments Corporation 3-55 Getting Started with SCXI


mk-usr


Chapter 3 Configuring Your SCXI Hardware and Software

SCXI-1180 Feedthrough Panel

Y ou can use the SCX1-1180 feedthrough panel, in conjunction with an
SCXI cable assembly, to route signals from the front connector of the
SCX1-1180 to a 50-pin I/O connector on the SCXI cable assembly. With
the SCX1-1180, you can integrate signals that do not require conditioning
into the SCX | chassis and use channel sthat the chassisis not already using.
Thisisuseful if you need to use the DAQ devices anal og output channels
or connect unconditioned signals to unused analog input channels.

For example, the SCXI-1100 drives only two of the DAQ device analog
input channels, channel 0 and channel 1; if you connect an SCX1-1100
module to a DAQ device, channels 2 through 7 remain available for use
with unconditioned signals. You should alwaysinstall the SCX1-1180 panel
in the SCXI chassis slot immediately to the right of the SCX1 module
connected to the DAQ device to ensure easy connection to the cable
assembly. Other uses for the SCXI-1180 are described in the
SCXI1-1180/1181 User Manual.

T SCXTt8t+Breadhoard Module

The SCX1-1181 module has a breadboard area for integrating custom
circuitry into the SCXI system. Refer to the SCXI-1180/1181 User Manual
for more information.

SCXI-2400 Serial Communications Module

Getting Started with SCXI

The SCX1-2400 serial communications module adds RS-232 and RgF485
serial communicationsto any SCX| chassis, including the SCX1-1¢00,
SCX1-1000DC, and SCX1-1001 chassis. Y ou can either conn e
SCX1-2400 module directly to the RS-232 serial COM port of & computer,
or you can connect the SCX1-2400 module to an RS-485 ngfivork for
long-distance, multidrop configurations.

If your SCXI chassisincludes any analog input modulés, the chassis must
include the SCX1-1200 DAQ module to digitize the£onditioned analog
signals. The digitized data, available on the rear pafallel connector of the
SCX1-1200, is communicated to the SCX1-2496 using the short parallel
port cable provided with the SCX1-2400 mgfule. Therefore, you should
install the SCX1-1200 module in aslot ent to the SCX1-2400 module.
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The SCX1-2400 also includes a connector adapter y that provides
the parallél port connector and RS-485 connection.
SCX1-2400 module into the SCX| chassis, attach
the rear of the SCX1-2400 through the back op
Screw down the connector adapter for secure

Baud Rate and Address Con#fguration

The SCXI1-2400 includes DIP switch€s on the front panel to select the baud
rate for serial communication and#the address when used with an RS-485
connector.

The SCX1-2400 is shipp
chassisaddress of 1. Th
Leavethe DIP SNItCh

ith a default baud rate of 9600 bpsand a
switch settings are shown in Figure 3-5.

in these settings for initial configuration. After
ionswith the computer, you cani ncrease the baud

address See the SCXI-2400 User Manual for more

information abgft changing the baud rate and address.
1ewsill

2

3 7

4 o

5 [a]

c 2

7

8 -

9 a)
10 =
11 =
12 -

—»ON
Chassis Default
Address =1
Baud = 9600 bps

Figure 3-5. SCXI-2400 Module Default Switch Settings
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SCXI Chassis

This section describes the SCX1-2000 chassis with serial communication
and the SCX1-1000, SCX1-1000DC, and SCX|-1001 Chassis.

SCXI-2000 Chassis with Serial Communications

The SCX1-2000 is afour-sot chassis with built-in RS-232 and
serial communication. Y ou can connect the SCX1-2000 ¢
to aRS-232 serial COM port on a computer, or you C
SCX1-2000 chassis to an RS-485 network for longsdistance, multidrop
configurations.

If your SCXI chassis includes any anal ggffnput modul es, the SCX1-2000
chassis must include the SCXI-120DAQ module to digitize the
conditioned analog signals. Thgigitized data is routed to the SCX1-2000
usingthe 7 in. IEEE 1284 pgséllel port cable provided with the SCX1-2000
module. Therefore, you gifould install the SCX1-1200 moduleinto slot 1 of
the chassis.

Baud Rate #nd Address Configuration

e SCX1-2000 is shipped with a default baud rate of 9600 bps and a
chassis address of 1. You should leave the DIP switches in these settings
for initial configuration. After establishing communications with the
computer, you can increase the baud rate (up to 57.6 kbps) and, if you are
using an RS-485 network with multiple chassis, change the address. See
your SCXI chassis user manual for more information about changing the
baud rate and address.

SCXI-1000, SCXI-1000DC, and SCXI-1001 Chassis

The SCX1-100X chassis house four or twelve SCXI modules. The only
configuration you must make is to set the chassis address for the
SCXI1-100X chassis when you are connecting more than one chassis to a
single DAQ device. If you are configuring a multichassis system with a
DAQ device, refer to your SCXI chassis user manual for instructions on
how to change the chassis address.
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Configure Your Software for Use with SCXI Products

Before you can configure your software, you must install it. Refer to
Installing Your Softwarein Chapter 2, Installing SCXI Modules and
Connecting the SCXI System to the DAQ Device, for installation
instructions.

After you have installed your software, perform the following steps:
1. Check your DAQ device jumper settings.

2. Configure your DAQ device.

3. Configure your SCXI system.

Refer to the Measurement & Automation Explorer online help for
instructions on configuring your software.

Example Programs

Y ou can learn more about the SCXI system by running the example
programs that are included with all National Instruments application
software packages and with the NI-DAQ software you received with your
DAQ device. Be sure to read the information in the remarks at the top of
each example program and configure your SCX| system appropriately.
Refer to the NI-DAQ software documentation for detailed information
about how each of the function calls works.
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Connecting and Using
Accessories and Transducers

This chapter describes the use of SCXI terminal blocks and
connector-and-shell assemblies and explains how to connect three
commonly used transducers—thermocouples, strain gauges, and resistive
temperature detectors (RTDs)—to your SCXI system.

Connecting Signal Wires to the SCXI System

There are two methods for connecting signals to the SCX| system—using
SCXI1 terminal blocks and using TBX terminal blocks. Because the front
panel connectors of different SCXI modules have different pinouts, there
are specific terminal blocks and connector-and-shell assemblies you can
use with particular modules. Y ou can use some terminal blocks with more

than one module, as shown in Table 4-1.

Table 4-1. SCXI Module and Connector Compatibility

Terminal/ Features
Module Connector Cold-Junction Sensor | Isothermal Others
SCX1-1100 SCX1-1300 Yes No —
SCXI1-1102/B/C | SCXI1-1303 Yes Yes Signal referencing
TBX-1303 Yes Yes and open
thermocouple
detection
SCX1-1308 No No Current input
SCXI1-1310 No No L ow-cost
connector and shell
SCXI-1104/C SCX1-1300, Yes Yes —
TBX-96 No No —
© National Instruments Corporation 4-1 Getting Started with SCXI
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Table 4-1. SCXI Module and Connector Compatibility (Continued)

. Features
Terminal/
M odule Connector Cold-Junction Sensor | sothermal Others
SCX1-1120/D SCX1-1320 Yes No
SCX1-1125

SCX1-1327 Yes No 100:1 attenuation
of voltagesto
250 Vs

SCX1-1328 Yes Yes —

TBX-1328 Yes Yes —

SCX1-1330 No No L ow-cost
connector and shell

SCX1-1338 No No Current input

SCXI1-1121 SCX1-1320 Yes No —

SCX1-1321 Yes No Offset-nulling and
shunt calibration
for strain gauges

SCX1-1330 No No L ow-cost
connector and shell
Current input

SCXI1-1122 SCX1-1322 Yes No —
SCXI1-1124 SCX1-1325 No No —
TBX-1325
SCX1-1126 SCX1-1305 No No AC/DC coupling

SCX1-1320 No No —

SCX1-1327 Yes No 100:1 attenuation
of voltagesto
250 Vs

SCX1-1330 No No L ow-cost
connector and shell

SCX1-1338 No No Current input

TBX-1329 No No AC/DC coupling
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Table 4-1. SCXI Module and Connector Compatibility (Continued)

Chapter 4

Connecting and Using Accessories and Transducers

Terminal/ Features
M odule Connector Cold-Junction Sensor | sothermal Others

SCX1-1140 SCX1-1301 No No Used with
SCX1-1140 only

SCX1-1141 SCX1-1304 No No AC/DC coupling

SCX1-1142 SCX1-1305 No No AC/DC coupling

SCX1-1143 SCX1-1310 No No L ow-cost
connector and shell

SCX1-1160 SCX1-1324 No No —

SCXI-1161 — No No —

SCX1-1162 SCX1-1326 No No —

SCXI1-1162HV TBX-1326 No No —

SCX1-1163 —

SCX1-1163R —

SCX1-1180 SCX1-1302 No No —

SCX1-1181 SCX1-1301 No No —

SCX1-1310 No No —
SCX1-1330" No No —

SCX1-1200° SCX1-1302 No No —

SCX1-1520 SCX1-1314 Yes No Quarter-bridge
completion, shunt
calibration
resistors

SCX1-1530 — No No —

SCXI1-1531

SCX1-1540 SCX1-1315 No No —

All modules TBX-24F No No —

! The SCXI-1330 connector is keyed for use with high-voltage modules. To use the SCX1-1330 with the
SCXI1-1181, you must remove the keys by dliding the two coding wedges from their dovetail grooves. The
SCXI-1181 is not intended for use with hazardous voltages (exceeding 42 Vo). National Instrumentsis not
liable for damages or injuries resulting from improper installation.

®To connect signals to the SCX1-1200, you can a so use a CB-50, a CB-50LP, a BNC-2081, or an SC-2071.
*The TBX-24F isa general-purpose feedthrough connector that mountson aDIN rail.

© National Instruments Corporation
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SCXI-13XX Terminal Blocks

An SCX1-13XX terminal block contains a number of labeled screw
terminals to which you can connect signal wires, along with a strain-relief
mechanism to prevent the connections from being inadvertently loosened.
The terminal block fastens directly to the front of the appropriate SCXI
module.

~ TBX Terminal Blocks

TBX terminal blocks provide DIN-rail mounted terminal blocksthat y,
cable to the front of your SCXI modules. Figure 4-1 shows a TBX cgdled
to an SCX| module. Table 4-2 summarizes the TBX terminal blocl and
the SCX| modulesfor which they were designed. The TBX termingl blocks
are designed to mount on aDIN rail in a separate panel and proylde easy
access to the screw terminals. These terminal blocks are functnally
equivalent to the SCXI-13XX terminal block counterparts.

Getting Started with SCXI

igure 4-1. TBX Terminal Block Cabled to an SCXI Module
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Table 4-2. TBX Terminal Block Compatibility with SCXI Modules

SCXI| Module TBX Terminal Block Cable A

SH96-96 or R96-96

SCXI1-1100/1102

SCX1-1124 SH48-48A

SCXI-1162/1162HV/1163/ TBX-1326 SH28-28B

W TBX-1328 SH32-32A
| other SCX1 modules TBX-24F —

*\
Onboard Temperature Sensors for Cold-Junction Compensation

The SCXI-1300, SCXI-1303, TBX-1303, SCX1-1320, SCX1-1321,
SCX1-1322, SCX1-1327, SCX1-1328, and TBX-1328 terminal blocks have
onboard temperature sensors for measuring ambient temperatureinside the
terminal block. If you are measuring temperatures with thermocouples, you
can obtain atemperature from the onboard temperature sensor that you can
use for cold-junction compensation.

The voltage output from the onboard temperature sensor is multiplexed,
along with other signals from the SCX| module, to channel 0 on the DAQ
device. Read the temperature signal using the

SCXI _Si ngl e_Chan_Set up cal in NI-DAQ and specifying

Channel (-1) in software, or by using the LabVIEW channel string
MTEMP

To scale the voltage reading from an SCX1-1300, SCX1-1320, or
SCX1-1321 to temperature, multiply the value by 100 to get atemperature
reading in degrees Celsius.

The SCX1-1303, TBX-1303, SCX1-1322, SCX1-1327, SCX1-1328, and
TBX-1328 use a thermistor to measure the temperature. To convert the
voltage reading to atemperature, use athermistor conversion formula.
In LabVIEW, use the Convert Thermistor V1. In NI-DAQ, use the
Ther i st or _Convert function call. Refer to Transducer Conversion
Functions in the NI-DAQ User Manual for PC Compatibles, for more
information.
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Opening the SCXI-13XX Terminal Block

Y ou open terminal blocks the same way that you open modules. Figure 4-2
shows the back of the terminal block.

@
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Grounding Screw

Getting Started with SCXI

Figure 4-2. Removing the Terminal Block Grounding Screw

To open the terminal block, remove two cover screws as shown in
Figure 4-3.

Figure 4-3. Removing the Terminal Block Cover

To replace the cover plate, align the cover at the top of the terminal block
and replace the two screws.
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Connector-and-Shell Assemblies

Connector-and-shell assemblies, which are low-cost aternatives to
terminal blocks, have solder pinsinstead of screw terminalsfor more
permanent configurations. Connector-and-shell assemblies do not have
strain relief and are made of plastic instead of aluminum. The
connector-and-shell assemblies include the SCX1-1310 and SCX1-1330.
Table 4-1, earlier in this chapter, summarizes the module compatibility for
these connectors.

Connecting Transducers to the SCXI System

National Instruments application software packages include transducer
conversion functions for thermocouples, strain gauges, and RTDs. The
following sections explain how to connect these transducers to the
SCXI1 system.

Thermocouples

Thermocouples are among the most commonly used transducers. Y ou can
use the SCX1-1100 or the SCX1-1102 to condition up to 32 thermocouple
signals. If you require isolation, you can use the SCXI-1120, the
SCXI-1121, the SCX1-1122, or the SCX1-1125.

Using Thermocouples with the SCXI-1100

If the thermocouple isinsulated or not ground-referenced, the
thermocoupl e produces a floating signal. Therefore, you must
ground-reference the thermocouple. Y ou may acquire inaccurate readings
if you do not use one of the following methods to ground the thermocouple.

Caution To avoid noise and errors from ground loops, do not reference the thermocouple
to ground at more than one point.

The most convenient way to ground-reference your floating thermocouples
isto use the SCXI-1303, the terminal block which provides a
ground-reference for all 32 input channels. However, if you are using the
SCX1-1300 terminal block, you must connect the negative lead of al your
floating thermocoupl es to the negative terminal of theinput channel and to
chassis ground.
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You can aso ground the thermocouple at the source, assuming the ground
difference between the source and your SCXI system iswithin the
common-mode voltage range of the SCX| module. If the thermocouple

is aready ground-referenced, do not connect the negative input to chassis
ground.

@ Note The SCXI-1100 has ajumper, W1, that connects a 100 kQ resistor to ground at the
output of the input multiplexer when measuring floating sources. However, when you are
using thermocouples, leave jumper W1 inthefactory-default position (no connect) because
connecting jumper W1 introduces noise and settling time delays.

Using Thermocouples with the SCXI-1102

The most convenient way to ground-reference your floating thermocouples
isto use the SCXI-1303 or TBX-1303, which provides a ground-reference
for all 32 input channels. If you are using the SCX1-1303 or TBX-1303,
install the supplementary 10 M Q resistor networksinto theterminal blocks.
This configuration allows you to connect either floating or
ground-referenced thermocouples to the SCX1-1102. However, if you are
using the SCX1-1300, you must connect the negative lead of all your
floating thermocoupl es to the negative terminal of the input channel and to
chassis ground.

@ Note Chassisground is also available at the strain-relief bar. Be certain to connect to
chassis ground at only one point.

Getting Started with SCXI

Using Thermocouples with the SCXI-1112,
SCXI-1120, SCXI-1121, SCXI-1122, and SCXI-1125

The SCX1-1120, SCXI-1121, SCXI-1122, and SCXI-1125 modules have
isolated analog inputs. Therefore, you can connect these modules directly
to both floating and ground-referenced thermocouples. Y ou do not need to
reference a floating thermocouple to chassis ground. Simply wire the
positive and negative lead of the thermocouple to the positive and negative
terminals of the input channel on the terminal block.
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Noise and Filtering

Because thermocouples inevitably pick up electrical noise, National

I nstruments recommends that you sample thermocouples at a higher rate
than you actually need and average the data to reduce its noise variation.
Try averaging at least 30 samples per reading. In addition, averaging over
one power cycle helps reject power line noise; for example, averaging
100 samples per reading at a 6 kHz scan rate rejects 60 Hz noise in your
SCXI system.

Hardware filtering is another way to reduce noise. The SCX1-1102,
SCX1-1120, SCX1-1121, and SCXI-1125 have lowpass noise filters on
every input channel that you can apply as detailed in Chapter 2, Installing
SCXI Modules and Connecting the SCXI Systemto the DAQ Device. These
filters are commonly used in thermocouple applications.

The SCX1-1100 includes a single selectable filter following the
multiplexer. Therefore, enabling the 4 Hz filter limits sampling ratesto less
than 4 S/s—attempting to sample faster produces erroneous data. Thisis
not aproblem on the SCX1-1102, SCX1-1120, SCX1-1121, and SCXI-1125
because each channel hasits own filter. Refer to Table 4-4 for SCX1-1100
maximum recommended sampling rates.

Strain Gauges

The strain gauge is another common transducer. The strain gauge requires
excitation; therefore, an SCX1-1121 or SCX1-1122 moduleis suitable for
measuring this transducer.

First, establish whether the strain gauge is a quarter-bridge, half-bridge, or
full-bridge configuration and determine the level and type of excitation the
strain gauge requires.

For example, a half-bridge configuration commonly requires a voltage
excitation of 3.333 V. Because the strain gauge requires 3.333 V of
excitation, you do not need to change the settings of the excitation mode or
level jJumpers because 3.333 V isthe factory-default setting. Because you
have a half-bridge strain gauge configuration, you must enable the
half-bridge compl etion network. Set jumpersW17 and W18 (for channel 1)
to the positions shown in Table 3-15.

A Warning If the strain gauge has a high common-mode voltage, refer to Appendix A,
Foecifications, of the SCXI-1121 User Manual to verify that the common-mode voltageis
within the specified limits before connecting the signal to the SCX1-1121.
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Failure to verify that the common-mode voltage is within specified limits can damage the
SCX| system and is potentially dangerous. National Instrumentsis not liable for damages
or injuries resulting from improper configuration. If you have alarge common-mode

voltage (>30 Vs and 42.4 V e 0r 60 VDC), ground the terminal block to safety earth
ground as shown in Figure 4-4.

Connect the strain gauge to the SCX1-1321 terminal block as sh
Figure 4-4. You can a so use the SCX1-1320 for this arrangem

/ -
.4
/&)
( @/
B OBE =1
EX 0 —
y QL]
=19 —
——— ® —
Signal + EX 1 @ ]
cH 2 ]
I - 8 —
EX 2 ]
CH 3 ]
EX 3 —
cs | @ ]
GN\D
@| =ls] b
®
Safety Earth
Grgfind for High Common-Mode g)
tage (>30 Viys and 42.4 V peqi
or 60 VDC) 77
il
Figure 4-4. Connecting the Half-Bridge Strain Gauge to Channel 1 of the
SCXI-1321 Terminal Block
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If your strain gauge is a quarter-bridge configuration, you still need to
lethe brldgecompletlon network, but you must also install a

configurationsinwhich Vgy, Ry, and R, areonthe
determine which of the following bridge configurations yo
uses, refer to your strain gauge manufacturer manual .

@ Note The following acronyms and symbols apply to Figures 4-5 through 4-7:

€ = dlrain

GF = Gauge Factor

v = Poisson'sRatio

Vi = [VinVEex) Srained — (V/VEex) Unstrained]
R, = LineResistance

Ry = Gauge Resistance

® = Connectionto Termina Block
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Quarter-Bridge Configuration |

SCXI-1121 Module with

Voltage Excitation and

Half-Bridge Completion
Network Enabled

Dummy Resistor (User Installed)

i ,

' 1

, :

1 ,

' 1

, :

1 ,

' 1

, :

1 ,

' 1

1 ,

: :

i i R
' 1

! o ° VWAV

, ! Strain Gauge
5 : R, Ry (©)
! . WW

! CH+

1 ,

: | R
E o Rs ;
' g

' 1

' 1

Note: National Instruments recommends that you select Rz equal to Ry (¢) at no load.

) -4V, R
strain (g) = —————— » 1+
GF (L +2V) R

g

Quarter-Bridge Configuration Il

SCXI-1121 Module with

\oltage Excitation and

Half-Bridge Completion
Network Enabled

i |

' 1

! I

I !

' 1

! I

I !

' 1

! I

' 1

I I

i '

i H R

' ' L

' 1

' ® WW

! BX+ Strain Gauge
el s . g
! Vex = ? VW

! - CH+

i . R, (unstrained dummy)
i ! R 9

1 ' L

! ' VWA

' EX-

' 1

4V R
strain (g) = ———— o [ 1+ L
GF (1+2V)) Ry

Figure 4-5. Quarter-Bridge Configurations
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Half-Bridge Configuration |
; SCXI-1121 Module with :
! Voltage Excitation and '
! Half-Bridge Completion !
! Network Enabled '
1 1
, + ,
| |
, - ,
| |
, , R
' ° VWW
| \
' EX+ ' Strain Gauge
E . E Vin R Ry (+€)
o Vex = 3 ® WA
H - CH+ |
' ! R, (—ve)
: : R, ’
, L4 A%%Y
| EX_ !
-4V, R
strain (g) = L o1+ —=
GF [(1 +v) =2V, (v—1)] Ry
Half-Bridge Configuration Il
CTTTTTTTTT T T T T T m T
' SCXI-1121 Module with '
' Voltage Excitation and .
H Half-Bridge Completion '
' Network Enabled '
1 1
, + ,
| |
, - ,
| |
, , R
' ® VVVV
| \
, BX+ , Strain Gauge
E N . E R, Rg (+€)
b Vex = s ¢ WW
H B CH+ |
' ' R, (-ve)
1 1 g
1 1 R
. L 4 VVVV
1 EX_ 1
2V R,
strain (¢) = re (1 L
F Rg

Figure 4-6. Half-Bridge Configurations
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[ :
E SCXI-1121 Module CH+ '
' with Voltage + ?
' Excitation 1
! Enabled r®
A CH | Strain Gauge
h Y
1 EX+ |
: . i Full-Bridge Configuration |
: Vex _= : ) -V,
! ' strain (&) = ——
' ' GF
, ,
' Py
H ki
i EX— 1
h h
I !
: SCXI-1121 Module CH*
. with Voltage g TS
! Excitation M
' Enabled - o
E CH Strain Gauge
: * a
' EX+
h
h
Full-Bridge Configuration Il i + :
' -
2V ; Vex _ = :
strain (g) = —— . - i
GF(v+1) ' '
! :
! L4
I EX- !
e 2
P
|
' SCXI-1121 Module CH+
' with Voltage + @
A Excitation :
! Enabled U
i CH-
h |
' L 4
. |
' EX+
. h
h . ) .
; + ' Full-Bridge Configuration Il
h Ve, = h
! EX = ! . -2V,
| ' strain (g) =
, : GF[(v+1) -V (v-1)]
: 1
' L 4
. :
' EX- !
N h

Figure 4-7. Full-Bridge Configurations
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Using Strain Gauges with the SCXI-1520

The SCX1-1520 alowsyou to set the voltage excitation level ov
0to 10V at 0.625 V resolution. To prevent the module frol
the voltage should not be set greater than

(total load resistance per channel) x (28.6 mA)

Table 4-3 shows maximum allowabl e excitati oltages for standard

bridge configurations and gauge resistanc

Table 4-3. Excitation Voltage Ranges fog€onfiguration and Gauge Resistances

Configuration/Sensor Reﬂ/ance Excitation Voltage Range

Quarter or Half Bridge /20 Q 0t06.250 V
350 Q 0to 10V
1000 Q 0to10V

Full Bridge or 120Q 0t03.125V

Full-Bridge Sensor 3500 01010V
1000 Q 0to10V

Yo strain gauge without resoldering. Half-bridge completion is provided
ifside the SCXI-1520 module. You configure the module for half-bridge
completion under software control.
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Quarter-Bridge Configuration |

\oltage Excitation and
Half-Bridge Completion
Network Enabled

2 %
wef

Quarter-Bridge
Completion Resistor

\oltage Excitation and
Half-Bridge Completion
Network Enabled

i " S

E / ; R

: » e WW

: ! Ry @)

| ' R ’

1 E Ry (dummy)
| : R,

: e WW

strain () = A . 1+ R
GF (1 +2V,) Ry

Figure 4-8. SCXI-1520 to SCXI-1314 Quarter-Bridge Connection
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Half-Bridge Configuration |

Voltage Excitation and
Half-Bridge Completion
Network Enabled

Voltage Excitation and
Half-Bridge Completion
Network Enabled

Ry(+e)

Rg(-e)

Figure 4-9. SCXI-1520 to SCXI-1314 Half-Bridge Connection
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! 1

E Voltage Excitation £ S+

I Enabled and M

A Half-Bridge _ S‘é

! Completion Network i

' Disabled P+

: 5 Full-Bridge

, ' Configuration |
I ¥ '

' % ‘ v
: & (‘) . strain (g) = ——
A ! GF
! 1

: :

! P

= '

Voltage Excitation L
Enabled and
Half-Bridge —

1
|
|
|
i
! Completion Network
! Disabled
Full-Bridge '
Configuration Il i
|
! +
-2V 1
strain (g) = ———1— ! Vex <_>
GF(v +1) H
i
|
|
|

|
Voltage Excitation £ S+a
Enabled and M
Half-Bridge _ S-o
Completion Network '
Disabled P+
T Full-Bridge
: Configuration 111
|
i '
V, ' =2V,
EX <—> ' strain () = !
|

GF[(v+ 1) - V(v -1)]

Figure 4-10. SCXI-1520 to SCXI-1314 Full-Bridge Connection
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RTDs

An RTD requires excitation, thus, the SCXI-1121 module is a suitable
ice for conditioning the signal. Determine your RTD type and

con ation. The RTD in this exampleisa 100 Q, four-wire platinum
RTD, whitis common. In general, the RTD uses current excitation.
However, you use RTDs in a Wheatstone bridge configuration with
voltage excitation. Refer to your RTD specification literature to determine
the level of current or WQltage excitation the RTD requires.

Follow these steps to connecthe RTD to channel 1 of the SCX1-1320

terminal block:

1. Setjumpers W22 and W23 to
Table 3-12.

2. Setjumpers W24 and W25 to configure t
either 0.150 mA or 0.450 mA, as shown in

f current excitation, as shown in

excitation current level to

@ Note You do not need to enable the half-bridge completion network.

3. Connect the RTD to channel 1 of the SCX1-1320 terminal block,
as shown in Figure 4-11.

A Warning Before you connect the RTD to the SCX1-1121, verify that the common-mode
voltage iswithin limits. Refer to Appendix A, Specifications, in the SCXI-1121 User
Manual. Common-mode voltage that is not within the specified limits can damage the
SCXI system and is potentially dangerous. National Instrumentsis not liable for damages
or injuries from improper configuration. If you have acommon-mode voltage greater than
or equal to 42 Vs, ground the terminal block to safety earth ground as shown in
Figure 4-11.
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H]
o
9 MODULE TYPE:
1121 ] 1120 S P
v
Red Wire ( ® oo CD
[e) I—
@ EX 0 | CH 1T % ]
Black Wire z ]
CH1 | CH?2 Q |
EX 1 3 O T
Red Wire - % ]
+ —
"1 2 [ CH4 e
Black Wire " CD |
EX2 | CH5
RTD
CH3 | CH6 19 ]
p 1ol ]
1O
EX3 | CH7 —
CHASSI S G\D % |
cassis ao |
@ L |
@\
Safety Eaj é\
Ground for High (é
\Voltage (f 42 V,.¢)
il

Figure 4-11. Connecting a Four-Wire Platinum RTD to Channel 1 of the SCXI-1320
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Figure 4-12 shows how to connect commonly configured RTDsto the
SCX1-1121 module.

SCXI-1121 Module with
Current Excitation Enabled

SCXI-1121 Module with
Current Excitation Enabled

You must make,
this connectigj

EX+ Red Red

m
x
+

[ S

|
|
|
|
.
|
|

RTD RTD

CH-, Black

Black EX—1 Black

)
N

TD Configuration

SCXI-1121 Module with
Current Excitation Enable,

You must make
these connections

! RTD

c. Two-Wire RTD Configuration

e = Connection to Terminal Block

e: Four-wire RTDs produce more accurate temperature measurements than either

two-wire or three-wire RTDs, which introduce lead resistance errors.

Figure 4-12. SCXI-1121 RTD Configurations
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Excitation Channel Signal Connections on the
SCXI-1122

The SCX1-1122 has a voltage (VEX) and a current excitation (1EX)
channel, which are available at the front connector. In addition, VEX/2 is
available for half-bridge and quarter-bridge transducers. Both channelsare
isolated from earth ground up to 450 V. working common-mode voltage.
Notice that the voltage and current excitation channels are electrically
isolated from each other but do not provide a safety i sol ation between them.

A Warning Exceeding the overvoltage protection or isolation rating on the excitation output
can damage the SCX1-1122, the SCXIbus, and the DAQ device. National Instrumentsis
not liable for any damages or injuries resulting from such signal connections.

Getting Started with SCXI

Excitation Level

Each excitation channel of the SCXI-1122 has one level:
e Current excitation—21 mA

¢ Voltage excitation—3.333 V

It isimportant that you do not exceed the maximum permissible load of
each channel as listed in Table 4-4.

Table 4-4. SCXI-1122 Maximum Load per Excitation Channel

Excitation Level M aximum L oad
3.333V 225 mA
1mA 5kQ
4-22 www.ni.com


mk-usr
SCXI-1122

mk-usr
Excitation Channel Signal Connections on the

mk-usr
VEX)

mk-usr
VEX/2
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Using Internal Half-Bridge Completion

Y our SCX1-1122 includes half-bridge completion for half-bridge and
guarter-bridge setups. The completion network consists of two 2.5 kQ
+0.02% ratio tolerance resistors with atemperature coefficient of

2 ppm/°C. These resistors are connected in series. To use the network,
connect the VEX/2 screw terminal on the terminal block to the negative
input of the channel of interest, as shown in Figure 4-13.

©) VEx+
120 Q
Strain
H+
Gauge @ CH+0
©) cH-0
120 Q
Dummy O VEXP2
Resistor
©) VEX-
SCXI-1322 Terminal Block

Figure 4-13. Connecting a Quarter-Bridge Strain Gauge to Channel 0

@ Note When using the half-bridge completion network with aquarter-bridge configuration,
you must use an extraresistor to complete the bridge. Place this resistor on the terminal
block between the positive input channel and the negative excitation output.

Analog Circuitry in the SCXI-1122

The analog circuitry consists of arelay multiplexer, a
software-programmable gain isolation amplifier, software-programmable
filtering, atemperature sensor channel for cold-junction compensation,
calibration circuitry, and voltage and current excitation channel outputs.
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Analog Input Channels

A relay multiplexer routes input signalsto the isolation amplifier. This
relay multiplexer can be configured in two-wire or four-wire mode
scanning. In the two-wire scan mode, all 16 channels operate as voltage
sense channels. At any time only one of 16 channelsis connected to the
isolation amplifier. In the four-wire scan mode, the 16 channelsaredivided
into two banks that switch synchronously. The eight upper channels

(O through 7) operate as voltage sense channels and one out of eight is
connected to theamplifier at any time. In addition, the eight lower channels
(8 through 15) operate as current output channels that switch in tandem
with the sense channels. At any time only one channel is connected to the
current excitation channel. Table 4-5 lists the sense and current output
channel associations.

Table 4-5. Sense and Current Output Channel Associations

Sense Current Output
Channel 0 Channel 8
Channel 1 Channel 9
Channel 2 Channel 10
Channel 3 Channel 11
Channdl 4 Channel 12
Channel 5 Channel 13
Channel 6 Channel 14
Channel 7 Channel 15

The temperature sensor consists of athermistor located on the SCXI-1322
terminal block. Thisthermistor connects through the temperature channel
to the isolation amplifier. The temperature sensor is for cold-junction
compensation of thermocouples. When measuring the temperature sensor
output, set your SCX1-1122 for again of 5 and a4 Hz filter. Thisincreases
the measurement resolution and accuracy and reduces noise.

Note With a4 Hz bandwidth, you must wait 1 s before you take the temperature
measurement to permit the system to settle. If you want to use the 4 kHz filter, take alarge
number of samples and average them. To reject 50 or 60 Hz noise, you should acquire
multiple samples over anintegral number of power-line cycles, then average these samples.
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Thefiltering consists of one of two lowpassfilters, 4 kHz (-3 dB) or 4 Hz
(10 dB), which you can select through software control. These cascaded
filters are located in two stages to help eliminate noise introduced by the
isolation amplifier.

Theisolation amplifier fulfills two purposes on the SCXI-1122 module.
Theisolation amplifier converts asmall signal riding on ahigh
common-mode voltage into a single-ended signal with respect to the SCXI
chassis ground. With this conversion, you can extract the input analog
signal from a high common-mode voltage or noise beforeit is sampled and
digitized by the DAQ device. The isolation amplifier also amplifiesthe
input signal, which increases measurement resolution and accuracy. The
isolation amplifier drives the analog output stage, which contains circuitry
that permits several module output signals to multiplex into one DAQ
device channel.

The calibration hardware consists of a software-controlled shunt
calibration resistor for strain gauge calibration, an autozeroing calibration
for nulling the amplifier offsets, and an EEPROM that holds calibration
constants for software correction of gain and offset of the isolation
amplifier and of the current and voltage excitation channels.

Excitation Output Channels

In addition to the isolated input channels, the SCX1-1122 has two isolated
excitation output channels, one 3.333 V voltage output source and one

1 mA current output source. Both channels—liketheinput channels—have
450 V ns common-mode voltage with respect to earth ground and 250 V.
common-mode voltage between each other and any other channel. Both
channels are overvoltage-protected to 250 Vs and are current-limited.

The voltage excitation channel is for transducers, such as strain gauges,
which need voltage excitation to operate properly. The maximum current
that thischannel can provideis 225 mA. Exceeding thislimit will causethe
channel to lose regulation. This channel has four terminals, two sense
terminals (SENSE+ and SENSE-), and two excitation terminals (VEX+
and VEX-), which you can use for remote load regulation. For proper
operation, the SENSE+ terminal must always be connected to the VEX+,
and the SENSE- terminal to the VEX—. Refer to the SCXI-1322 Terminal
Block Installation Guide for further details on using the senseterminalsfor
remote load sensing.

The voltage excitation channel is primarily used to provide power to a
strain gauge configured in a Wheatstone bridge. To verify correct bridge
operation, you can use shunt calibration.
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Getting Started with SCXI

When you select shunt calibration during a Wheatstone bridge strain
measurement, a 301 kQ, 1% resistor internally shunts across the strain
gauge between the VEX+ and the CH+ terminals. Thisresistor is socketed
S0 you can change its value to meet your requirements. To permit the
system to settle, when you are either enabling or disabling the shunt
calibration resistor, you must wait 1 sif you have selected 4 Hz bandwidth
or wait 10 msif you have selected 4 kHz bandwidth. Finally, to determine
the effect of the shunt resistor on your measurement, use the following
procedure.

Assuming a quarter-bridge strain-gauge configuration with a gauge factor
of GF = 2, the equivalent strain change the Rgca; shunting resistor
introducesis—199 p€. Thisis determined as follows:

1. Determine the change the shunt resistor causes using the following
formula

y _ _ VexR(Rscau *Ry)  Vex

change Rg RSCAL + R( RSCAL + Rg) 2

where
Vex isthe excitation voltage.
Rgcal isthe shunting resistor.
Ry isthe nominal strain-gauge resistance value.

2. Using the appropriate strain-gauge formula and assuming that you
have no static voltage, determine the equivalent strain that the Rgca
resistor should produce. For example, if your SCXI system is
configured with R_ ., =301 kQ, aquarter-bridge 120 Q strain gauge

with agauge factor of GF =2, VEX = 3.333V, and R = 120 Q, the
following result occurs:

V thange = 0.3321 mV

Replacing the strained voltage with V ¢,ange in the quarter-bridge strain
equation produces an equivalent —199 e of change.

The current output channel is for transducers, such as thermistors and
RTDs, that need current excitation to operate properly. The current output
has avalue of 1 mA and has a maximum permissible load of 5 kQ. If you
connect loads greater than 5 kQ, the current source will lose regulation.
When connecting several 1oads that need current excitation, you have two
aternatives. Thefirst approach isto connect them all in series (aslong as
they do not exceed 5 kQ total) and use the two-wire scan mode as shown in
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Figure 4-14. The second approach is to use the four-wire scan mode and

connect them as shown in Figure 4-15.

CH+0

R1
CH-0
CH+1

R2
CH-1
R, CH+2
, CH-2
: CH+15
CH-15

IEX+

O

IEX—

Ry =R, +.+Ry" 5kJ

Figure 4-14. Series Connection with Current Excitation

CH+8
CH+0

CH-0
CH-8
CH+9
CH+1

CH-1
CH-9

CH+15
CH+7

CH-7
CH-15

Any R<5kQ

Figure 4-15. Four-Wire Scan Connection with Multiplexed Current Excitation

4-27

Getting Started with SCXI



Chapter 4 Connecting and Using Accessories and Transducers

@ Note Always connect the current excitation terminals outside the sense terminals as
shown in both Figures 4-14 and 4-15.

Each approach hasits advantages and disadvantages, aslisted in Table 4-6.

Table 4-6. Pros and Cons of Two-Wire and Four-Wire Connections with Current-Excited Transducers

Type Pros Cons
Series connection with 16 transducers per module Limited to 5 kQ total
two-wire scanning resistance

All transducers are continuously excited

Two-wire connections are easier to No isolation between
connect because of fewer wires channels
Independent connection | 5 kQ per channel Eight transducers maximum
with four-wire scanning per module

250V, ,scommon-modevoltage (CMV)
isolation between transducers More connections

Analog Output Channel Signal Connections on the SCXI-1124

Getting Started with SCXI

Y ou can connect each SCX1-1124 output channel independently for
voltage output or current output. Each channel is referenced to it

between itself and any other channel ground or ch
following illustrations show how to make diff
connections. Thedotsinthefiguresindicat
SCX1-1325 terminal block. For infor
your terminal block, consult th
Installation Guide.

ereyou connect wiresto the
n on how to connect thewiresto
[-1325 High-Voltage Terminal Block
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Figure 4-16 shows how to connect a DAC channel as a voltage output. /

SCXI-1124 SCXI-1124
VOUT VOUT
[ [
Load Load

GND GND

+ High

- CMV

a. Load with High Common-Mode Voltage . Floating Load

Figure 4-16. DAC Channel $onnection as Voltage Output

Figure 4-17 shows how to connect gl DAC channel asa current output using
the channel loop supply.

SCXI-1124 SCXI-1124

SUPPLY SUPPLY

Load @ mA Load G':O mA
| ISINK ISINK +
+High =

Vem
—CMV
a. ting Load b. Load with High Common-Mode Voltage

Figure 4-17. DAC Channel Connection as Gurrent Qutput, Internal Loop Supply
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Figure 4-18 shows how to connect aDAC channel asa current output usi/ig
an external loop supply.

SCXI-1124 SCXI-1124,

Load T
Vext <>
OR -

ISINK ISINK
v +
EXT
- Load
0-20 mA 0-20 mA
GND GND

pply Connection

a. Floating Load and Floating

ISINK

N
Vext
0-20 mA
Load
GND

+ High @

- CMV

ISINK
SCXI-1124

SCXI-1124

Load

Vext 0-20 mA
GND
+ High
e \%

b. Vgt with High CMV

/ Figure 4-18. DAC Channel Connection as Current OQutput, External Loop Supply
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work.

SCXI-1124
ISINK
Vext Loop
Current @
&K P
0-20 mA
(@]
GND
] X
Load / %
S @
ﬁ GND
a. Correct b. Incorrect
/ Figure 4-19. Current Loop Connection, Load and External Supply Both Grounded

Chassis Ground Connections

The front signal connector also has a chassis ground pin. If you have any
floating channels (channels that are not already referenced to ground from
your signal connections) that you want to reference to earth ground,
connect theisolated ground of the channel to the chassis ground pin. Do not
usethispin asasafety earth ground because the ground trace cannot handle
the potentially large currents that result when the channel is short-circuited
to high voltage. Usethe strain-relief tab on the terminal block for the saf ety
earth ground.

LVDTs, RVDTs, and Resolvers

LVDTs, RVDTs, and resolvers require signal conditioning with AC
excitation and synchronous demodulation. The SCX1-1540 provides these
specialized functions.
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Getting Started with SCXI

Connecting to LVDTs and RVDTs

Figures 4-20 and 4-21 show the connections made to a 4-wire and 5-wire
LVDT or RVDT using the SCXI-1540 with the SCXI-1315 terminal block.
Figure 4-20 shows that you can connect a device with six wires using only
four wires. In general, the 5-wire connection isinsensitive to phase shift in
the transducer and wiring, but subject to interference from common-mode
voltages in the cable such as AC hum picked up from power lines. It is
therefore advisable to use the 4-wire connection except in cases where a
large phase shift in the return signal is suspected. Causes for alarge phase
shift might bethe use of an operating frequency other than that specified by

the sensor manufacturer or a cable run >100 m.

Red

¢ E « Black

f g Blue O

Brown o
Yellow .g Green

CH+

CH-

SYNC

o GND
o EX+
o EX—
Figure 4-20. 4-Wire Connection
- Red o CH+
5
Brown Blue o CH-
E |:| Green| A o SYNC
¢ Eo Black 6 GND
o EX+
0 EX-

Figure 4-21. 5-Wire Connection
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@ Note The default configuration setting for the SCX1-1540 is 4-wire. You must
use Measurement & Automation Explorer or the NI-DAQ function
SCXI _Conf i gur e_Connect i on to enable 5-wire operation in addition to making
the correct signal connectionsin the terminal block or front signal connector.

Synchronizing Channels

Figure 4-22 shows how to synchroniz SCX1-1540 channelsto
the same frequenc f channels that share a common cable.

ciesaretheresult of channel oscillatorsrunning at slightly different
frequencies and coupling into adjacent channels through crosstalk in the

cable.
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T % o CHO+
? ” o CHO-
: i Master Channel-
l . © SYNCO Do NOT Configure
o GND for External Synchronization
j o EXO0+
. o EXO0—
T 8 :l o CH1+
|:| o CH1-
. l 2 o SYNC1 Slave Channel-
d Configure for
o GND External Synchronization
j o EX1+
o EX1-
T % j o CH2+
H o CH2-
l E |——o SYNC2 Slave Channel-
Configure for
o GND External Synchronization
o EX2+
o EX2-

Figure 4-22. Synchronizing Multiple Channels

@ Note To synchronize multiple channels, you must make the connections shown
in Figure 4-22 and configure the slaved channels for external synchronization.
Thisis done through Measurement & Automation Explorer or by using the NI-DAQ
function SCXI _Conf i gur e_Connect i on. You must not configure for external
synchronization the channel that originates the synchronization signal from its EX+ pin,
channel 0 in the example of Figure 4-22, since it serves as master and is not slaved to any
other channel.
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Connecting to Resolvers
Figure 4-23 shows the connections made between aresolver and th

the use of two channels. Y ou must synchronize both channelgflising awire
connection between EX+ on the master channel and SY
channel. Configure the slave channel for external
described in the previous note. Y ou can also sygefironize more than two

ofCHO+

o CHO-
/ o SYNCO Slave Channel—

Configure for
o GND External Synchronization

o EXO0+

o EXO0-

CH1+

MM\
[e] [e]

CH1-

Master Channel—
o SYNC1 Do NOT Configure
o GND for External Synchronization

/ o EX1+
EX1-

Figure 4-23. Interfacing to a Resolver
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SCXI Troubleshooting and
Common Questions

This appendix contains troubleshooting tips and answers to questions that
SCXI users commonly ask National | nstruments technical support staff.
Before you contact National Instruments, try the following troubleshooting
tips.

Troubleshooting Tips

»  Make sure you have the most recent version of the NI-DAQ driver
software.

»  Can Measurement & Automation Explorer establish communication
with the chassis? If not, try one or all of the following:

—  Connect the DAQ device to adifferent module in the chassis.
—  Try adifferent cable assembly.

— Try adifferent chassis.

— Try adifferent DAQ device.

» If you have multiple chassis, disconnect them and reconnect them one
at atimeto isolate the problem.

»  Make surethat each SCXI chassis connected to a single DAQ device
has a unique address.

« If you have multiple SCXI modules, remove all the modules and test
each module individually.

» If aparticular chassis does not work, try another one.

» |If you are getting erroneous readings from your signal source,
disconnect the signal source and short the input channel to ground.
You should get a0 V reading.

« Alternately, connect abattery or other known signal sourceto theinput
channel.

*  Run an example program to seeif you still get erroneous results.
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Appendix A SCXI Troubleshooting and Common Questions

Common Questions and Problems

Getting Started with SCXI

All my channelsfloat to a positiverail when | try totakea
measur ement.

Make surethat the signal reference settings for your DAQ device match the
SCXI module. For example, if your device is configured for NRSE, make
sure that the cabled SCXI module is also (this may require ajumper
setting).

I am trying to communicate with multiple chassis over an RS-485
network but can communicate only with thefirst chassis or not at all.

To communicate with multiple chassis, the communication path from
the computer to the SCXI chassis must also be RS-485, using either an
installed RS-485 communications card or an RS-232/RS-485 converter.
Each chassis must have a unique HDL C address. Make sure the RS-485
network is configured for 4-wire operation. You must also be using
NI-DAQ for PC compatibles version 4.9.0 or |ater.

When using LabVIEW, how do | addressthe SCXI-1200 analog input
channels?

Use the onboard channel number to address a particular analog input
channel. Do not use the SCXI string ob0! sc1! nd....

Using LabVIEW, | am acquiring two ground-referenced signalswith
my SCX1-1100. | am using thestring 1! MD1! 0: 1; the channel O signal
comesfrom a2V sourceand thechannel 1signal originatesfroma5V
source. My scan rateis 10 Hz, which isrelatively slow. My software

reading for channel 0 isabout the same as channel 1. What iswrong?

If you have enabled the 4 Hz or 10 kHz filter on the SCXI-1100, or if you
are using high gains, set the interchannel delay to avalue that gives the
amplifier time to settle for each channel. The default interchannel delay is
automatically set to the shortest interval with which the DAQ device can
work, but no faster than 3 psif you are using SCXI. You can use the

Al Config VI to specify alonger interchannel delay, or you can use the
advanced Analog Input Clock Config VI to specify slower channel clock
parameters. Do not confuse the scan rate parameter, which determines the
time between successive scans, with the channel rate. You can specify the
scan rate, but not the channel rate, for the Easy 1/0 VIsand most of the Data
Acquisition example Vls.
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Getting Started with SCXI

My chassisworked fine until | inadvertently removed and reinserted
a module while the chassis was on. Now my chassis does not turn on.
What can | do?

You may have blown afuse. Consult the SCXI Chassis User Manual for
more information on your fuses.

I am using an SCXI-1100 module and SCX1-1300 terminal block with
a thermocouple that measuresroom temperature. How do | stop the
thermocouplereading from fluctuating erratically?

Most thermocouples are floating signal sources with low common-mode
voltage; they require apath for bias currents from the SCX1-1100 amplifier
to ground. Check jumper W1 on your SCX1-1100 module to make sure the
jumper isin thefactory-default position. M ake sure that you have grounded
the negative lead of each floating thermocouple and that your grounded
thermocouples do not have high common-mode voltages. Average your
temperature readings to minimize fluctuations that remain.

| understand my SCXI1-1100 has software-programmable gain, but |
need to continuously acquire data at different gainswithout stopping
to change the gain on my SCXI module. How can | do this?

You can use any MO device to accomplish this. Assume you need to set
the gain for the first eight channels on the module to 100 and the gain for
the last 24 channels to 1,000.

Set the SCX| module gain to the lowest required gain and create multiple
entries in the M1O device scan list that use different MIO device gains

so that the total gain on each channel will be the desired gain. For this
example, set the SCX1 module gain to 100, and set the MIO device gain
to 1 for the first eight channels and 10 for the last 24 channels.

In NI-DAQ for PC compatibles and NI-DAQ for Macintosh, use the
function call SCXI _Set _Gai n to set the SCX1-1100 gain to 100. Then call
the function SCXI _MuxCtr_Set up (devi ceNunber, 1, 1, 8);this
specifiesthat eight SCX1 module channels are scanned for each entry inthe
MIO device scan list. The MIO device channd listis{0, 0, 0, 0}
(remember that in multiplexed mode only MI1O device channel 0 is used),
andtheMIOdevicegainlistis{1, 10, 10, 10}.Thefirsteight channels
on the module will have atotal gain of 100 « 1 = 100, and the last

24 channels will have atotal gain of 100 « 10 = 1,000. Notice that you are
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now using four MIO device scan list entriesinstead of just one. For more
complicated gain distributions, your M10O device scan list will be longer.

In LabVIEW, use the channel list strings and input limits arrays to specify
your gain distribution. You do not need to set the SCX1-1100 gain in the
configuration utility; the Analog Input V1s determine the best module gain
and M10O device gainsfor you based on your input limits. Put two entriesin
the channel listarray—-OB0 ! SC1 ! MDL ! 0:7, and OBO ! SC1 !
MD1 ! 8:31.Puttwoentriesinyour input limits cluster array. Set thefirst
element limitsto{-0. 1 to 0. 1} and the second element limitsto
{-0.01 to 0.01}.Usingthe OBO specifier in your channel strings causes
the Analog Input Hardware Config VI to modify the onboard M10O device
gains aswell as the SCXI module gain. The group channel settings array
that the Analog Input Hardware Config VI returns shows the input limits
and total gain for each channel, so you can verify your gain distribution. If
your gain distribution resultsin an M1O device scan list that istoo long for
your M10O device, the Analog Input Hardware Config VI returns the
-100370 error code (badScanListError).

| have four SCX1-1140 modules and one SCX1-1100. Which module
should | connect to my DAQ device?

Connect one of the SCX1-1140 modulesto your DAQ device to ensure that
the track-and-hold signal from a counter on your DAQ device has a path to
the SCXlbus. Other SCXI-1140 modules can obtain this signal from the
backplane.

I have two SCXI1-1100 modules and an SCXI1-1340 cable assembly,
which hasthree 50-pin connectors. | know | should connect one end of
the cable assembly—the end with a single connector—to my DAQ
device. The other end of the cable assembly has a female connector,
which | pluginto one of the modules, and a male connector. What do |
do with that male connector ?

Nothing, usualy. The extra male connector on a cable assembly is called
the breakout connector. You can use the breakout connector, in conjunction
with the SCX1-1180, SCX1-1181, or SCXI-1351, to access unused DAQ
device signals.
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My SCXI1-1162 module cannot read serial data unless| connect it
directly to my DAQ device. Also, my SCXI-1163 module seemsto be
reading faulty information from the status registers. What is causing
these problems?

The SCX1-1162 and SCX1-1163 send digital datato the SCXIbus.
However, the analog modules, by default, do not send digital datafrom the
SCXIbusto the DAQ device. If you have digital and analog SCXI modules
in the same chassis and control them all through a DAQ device cabled to an
analog module, you must configure that analog moduleto route digital data
from the SCXIbus to the DAQ device.

Each SCX| module user manual explains how to configure the module,
with two jumpers, to route data. One jumper connects the SCXIbus MISO
line to SERDATOUT; the other jumper connects a pullup resistor to the
MISO line.

What signals are reserved by SCXI on my plug-in device?

Table A-1 shows which signals SCXI reserves.

Table A-1. Onboard Resources Reserved by SCXI

SCXlbus SCX1-1200

Line E SeriesMIO Only DIO-24 DI0O-96 DIO-32HS
MOSI DIOO PB4 PB3 APB3 DIOB3
D*/A DIO1 PB5 PB2 APB2 DIOB2
INTR* DIO2 PB6 PB1 APB1 DIOB1
SPICLK EXTSTROBE* PB7 PBO APBO DIOBO
MISO DIO4 PC1 PAO APAO DIOAO

Note SCXI also reserves a counter on your DAQ device for the Track/Hold signal.
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Technical Support Resources

Web Support

National Instruments Web support is your first stop for help in solving
installation, configuration, and application problems and questions. Online
problem-solving and diagnostic resources include frequently asked
guestions, knowledge bases, product-specific troubleshooting wizards,
manuals, drivers, software updates, and more. Web support is available
through the Technical Support section of www. ni . com

NI Developer Zone

The NI Developer Zone at zone. ni . comisthe essential resource for
building measurement and automation systems. At the NI Developer Zone,
you can easily access the latest example programs, system configurators,
tutorials, technical news, as well as acommunity of developers ready to
share their own techniques.

Customer Education

National Instruments provides a number of alternatives to satisfy your
training needs, from self-paced tutorials, videos, and interactive CDs to
instructor-led hands-on courses at locations around the world. Visit the
Customer Education section of www. ni . comfor online course schedules,
syllabi, training centers, and class registration.

System Integration

If you have time constraints, limited in-house technical resources, or other
dilemmas, you may prefer to employ consulting or system integration
services. You can rely on the expertise available through our worldwide
network of Alliance Program members. To find out more about our
Alliance system integration solutions, visit the System Integration section
of ww. ni . com
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Appendix B Technical Support Resources

Worldwide Support

National Instruments has offices located around the world to help address
your support needs. You can access our branch office Web sites from the
Worldwide Offices section of www. ni . com Branch office web sites
provide up-to-date contact information, support phone numbers, e-mail
addresses, and current events.

If you have searched the technical support resources on our Web site and
till cannot find the answers you need, contact your local office or National
Instruments corporate. Phone numbers for our worldwide offices are listed
at the front of this manual.
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Glossary

Prefix Meaning Value
- micro- 10-¢
m- milli- 10-3
k- kilo- 103
M- mega- 108

Numbers/Symbols

€ strain

Q ohm

° degree

% percent

+ plus

- minus

+ plus or minus

\Y Poisson ratio

A

A amperes

AC alternating current

accelerometer atransducer that converts acceleration into a voltage or current
A/D analog-to-digital

ADC A/D converter. An electronic device, often an integrated circuit, that

converts an anal og voltage to adigital number.
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ADC resolution

Al
ANSI

AT E Series devices

bandwidth

base address

beat frequencies

bipolar

bit

bus

byte

CMOS

CMV

Getting Started with SCXI

theresolution of the ADC, which ismeasured in bits. An ADC with 16 bits
has a higher resolution, and thus a higher degree of accuracy, than a 12-bit
ADC

analog input
American National Standards Institute

these AT devices have an E- toward the ends of their names, such as the
AT-MI0O-16DE-10 and AT-Al-16XE-10

the range of frequencies present in asignal, or the range of frequenciesto
which a measuring device can respond

A memory address that serves as the starting address for programmable
registers. All other addresses are located by adding to the base address.

A tone or frequency created by the mixing of two separate frequencies. The
beat frequency is usually the difference between the two frequencies.

asignal range that includes both positive and negative values (for example,
-5V to+5V)

one binary digit, either O or 1

The group of conductorsthat interconnect circuitsin acomputer. Typically,
abusisthe expansion vehicle to which /O or other devices are connected.
Examples of PC buses are the AT bus, NuBus, Micro Channel, EISA bus,
and PCI bus.

Eight related bits of data, an 8-bit binary number. Also used to denote the
amount of memory required to store one byte of data.

Celsius
complementary metal-oxide semiconductor

common-mode voltage
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cold-junction
compensation

conversion time

counter/timer
coupling
CPU

crosstalk

D

D/A

DAC

DAQ

DAQCard-500/700

DAQCard E Series

DC

device
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amethod of compensating for thermoelectric voltages created when a
thermocouple is connected to a measurement device

Thetimerequired, in an analog input or output system, from the moment a
channel isinterrogated (such aswith aread instruction) to the moment that
accurate datais available.

acircuit that counts external pulses or clock pulses (timing)
the manner in which asignal is connected from one location to another
central processing unit

an unwanted signal on one channel due to an input on a different channel

digital-to-analog

D/A converter. An electronic device, often an integrated circuit, that
converts a digital number into a corresponding analog voltage or current.

Data acquisition. (1) Collecting and measuring electrical signals from
sensors, transducers, and test probes or fixtures and inputting them to a
computer for processing.

(2) Collecting and measuring the same kinds of electrical signalswith A/D
and/or DIO devices plugged into a PC, and possibly generating control
signals with D/A and/or DIO devicesin the same PC.

refers to the DAQCard-500 and DAQCard-700
refers to the DAQCard-Al-16E-4 and DAQCard-Al-16XE-50
direct current

Deviceisused to refer to a DAQ device inside your computer or attached
directly to your computer through a paralel port. Plug-in devices,
PCMCIA cards, and devices such as the DAQPad-1200, which connectsto
your computer paralel port, are all examples of DAQ devices. SCXI
modules are distinct from devices, with the exception of the SCXI-1200,
which isahybrid.
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DIFF (differential) input

digital port
DIO
DIO-24
DIO-32
DIO-96PnP

DIO device

DIP

DLL

DMA

DOS

driver

DSP

DTEMP

E

EEPROM

EGA

Getting Started with SCXI

an analog input consisting of two terminals, both of which areisolated from
computer ground, whose difference is measured

See port

digital 1/0

refersto the PC-DI0O-24, DAQCard-DI10-24, and PCI-6503
refers to the PCI-DIO-32HS, PCI-6533, or PX1-6533
refers to the PC-DIO-96PnP

refersto any digital 1/0 devices that have DIO in their names, such asthe
PC-DIO-96PnP

dual-inline package

Dynamic-link library. A software module in Microsoft Windows
containing executable code and data that can be called or used by Windows
applications or other DLLs. Functions and datain a DLL areloaded and
linked at run time when they are referenced by a Windows application or
other DLLs.

Direct memory access. A method by which data can be transferred to/from
computer memory from/to a device or memory on the bus while the
processor does something else. DMA isthe fastest method of transferring
data to/from computer memory.

Disk Operating System

software that controls a specific hardware device such as a DAQ device or
aGPIB interface device

digital signal processing

direct temperature mode

Electronically erasable programmabl e read-only memory. ROM that can be
erased with an electrical signal and reprogrammed.

enhanced graphics adapter
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EISA
EPP
excitation

external trigger

gain

GF

HDLC

Hz

IBM
IC
IEEE

interrupt

/10

IRQ
ISA

Glossary

Extended Industry Standard Architecture
enhanced parallel port
voltage or current supplied to a sensor

avoltage pulse from an external source that triggers an event such as A/D
conversion

the factor by which asignal is amplified, sometimes expressed in decibels

gauge factor

high-level datalink control

hertz

International Business Machines
integrated circuit
Intitute of Electrical and Electronics Engineers

a computer signal indicating that the CPU should suspend its current task
to service a designated activity

input/output
interrupt request

Industry Standard Architecture
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kS

Kword

L

Lab/1200 device

LED

library

LPM device
LSB

LVDT

MB
MIO

MI1O device

MS

MTEMP

Getting Started with SCXI

1,000 samples

1,024 words of memory

refers to the DAQCard-1200, DAQPad-1200, Lab-PC+, Lab-PC-1200,
Lab-PC-1200Al, PCI-1200, and SCX1-1200

light-emitting diode

A file containing compiled object modules, each comprised of one of more
functions, that can be linked to other object modul es that make use of these
functions. ni daqnsc. | i b isalibrary that contains NI-DAQ functions.
The NI-DAQ function set is broken down into object modules so that only
the object modules that are relevant to your application arelinked in, while
those object modules that are not relevant are not linked.

refers to the PC-LPM-16 and PC-LPM-16PnP
least significant bit

linear variable differential transformer. A transformer-based sensor used to
measure linear displacement.

megabytes of memory
multifunction I/O

refers to the multifunction 1/O devices that have M1O in their names, such
asthe AT-MI10-16 and NEC-MI10-16E-4

million samples

multiplexed temperature mode
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multidrop

mux

N/A
NB

NC
NI-DAQ

NRSE

0

oscillator

output settling time

P

PGIA

phase-shift

port

posttriggering

ppm
pretriggering

Glossary

refersto aseria network with multiple devices

multiplexer; a switching device with multiple inputs that sequentially
connects each of itsinputstoits output, typically at high speeds, in order to
measure several signals with asingle analog input channel.

not applicable

NuBus

not connected

refersto the NI-DAQ software for PC compatibles unless otherwise noted

nonreferenced single-ended mode

acircuit or device that produces a sine or square wave output

the amount of time required for the analog output voltage to reach itsfinal
value within specified limits

programmabl e-gain instrumentation amplifier

the angular difference between identical reference pointsin two oscillating
signals

adigital port, consisting of four or eight lines of digital input and/or output

the technique used on a DAQ device to acquire a programmed number of
samples after trigger conditions are met

parts per million

the technique used on a DAQ device to keep a continuous buffer filled with
data, so that when the trigger conditions are met, the sample includes the
dataleading up to the trigger condition
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programmed 1/O

pts

PXI

RC

Remote SCXI

REQ

resolution

resolver

RL
RMA
ROM
RscaL
RSE

RTD

Getting Started with SCXI

the standard method a CPU usesto access an I/O device—each byte of data
isread or written by the CPU

points

PCI eXtensions for Instrumentation. PX1 is an open specification that
builds off the CompactPCl specification by adding
instrumentation-specific features

random-access memory
resi stance-capacitor

refersto an SCXI configuration where either an SCX1-2000 chassis or an
SCX1-2400 remote communi cations module is connected to the serial port
of your computer

request

The smallest signal increment that can be detected by a measurement
system. Resolution can be expressed in bits, in proportions, or in percent of
full scale. For example, a system has 12-hit resolution, one part in 4,096
resolution, and 0.0244% of full scale.

transformer-based sensor for measuring absolute angular displacement
over 360 degrees. M easurement is continuous for any number of turns. The
simultaneous conditioning of a sine and a cosine signal required.

gauge resistance

line resistance

return material authorization
read-only memory

gauge resistance

referenced single-ended

resistance temperature detector—a metallic probe that measures
temperature based upon its coefficient of resistivity
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RTS

RVDT

S
S

Sample-and-Hold
(SH)

Scan

scan rate

SCXI

SCX1 analog
input module

SCXI analog
output module

SCX| chassis

SCXI| communication

module

SCXI digital module
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real-time system integration (bus). The National Instruments timing bus
that connects DAQ devices directly, by means of connectors on top of the
devices, for precise synchronization of functions.

rotary variabledifferential transformer. A transformer-based sensor used to
measure absolute angular displacement. Their measurement range is
typically between +30 and +70 degrees of rotation.

seconds
samples

acircuit that acquires and stores an anal og voltage on acapacitor for ashort
period of time

Oneor more anaog or digital input samples. Typically, the number of input
samplesinascanisequal to the number of channelsin the input group. For
example, one pulse from the scan clock produces one scan which acquires
one new sample from every analog input channel in the group.

The number of scans per second. For example, a scan rate of 10 Hz means
sampling each channel 10 times per second.

Signal Conditioning eXtensions for Instrumentation—the National
Instruments product line for conditioning low-level signals within an
external chassis near sensors so only high-level signals are sent to DAQ
devicesin the noisy PC environment

refers to the SCX1-1100, SCXI-1102, SCX1-1112, SCX1-1120,
SCX1-1121, SCX1-1122, SCX1-1125SCX1-1140, SCX1-1141, SCX1-1142,
and SCX1-1143

refers to the SCX1-1124

refers to the SCX1-1000, SCX1-1000DC, SCXI-1001, and SCX1-2000

refers to the SCX1-2400

refers to the SCX1-1160, SCXI-1161, SCX1-1162, SCX1-1162HV,
SCXI1-1163, and SCX1-1163R
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SCXI DAQ module
SDK

self-calibrating

serial mode

SE (single-ended)
inputs

SPDT

Sls

software trigger
STC

synchronous

T

thermocouple

TTL

U

unipolar

Getting Started with SCXI

refers to the SCX1-1200
software development kit

aproperty of aDAQ devicethat has an extremely stable onboard reference
and calibratesitsown A/D and D/A circuitswithout manual adjustments by
the user

the mode by which SCX1-116X modules communicate digital information
serialy rather than in parallel

an analog input that is measured with respect to a common ground

single-pole double-throw

samples per second—used to express the rate at which a DAQ device
samples an analog signal

A programmed event that triggers an event such as data acquisition.
System Timing Controller

(1) Hardware—A property of an event that is synchronized to areference
clock. (2) Software—A property of afunction that begins an operation and
returns only when the operation is complete.

atemperature sensor created by joining two dissimilar metals. Thejunction
produces a small voltage as a function of temperature.

transistor-transistor logic

A signal range that is always positive (for example, 0 to +10 V).
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V

Vv volts

vDC volts direct current

Ve V[V )strained — (V  /V_)unstrained
Vims volts, root mean square
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Index

A

amplifier output referencing mode. See signal
referencing modes.
analog circuitry for RTDs
analog input channels
description, 4-24
sense and current output channel
associations (table), 4-24
SCX1-1122 circuitry, 4-23
analog input modes
DIFF
configuration (table), 3-52
description, 3-53
NRSE
configuration (table), 3-52
description, 3-53
recommended modes for DAQ devices, 3-3
RSE
configuration (table), 3-52
description, 3-53
analog input modules
overview, 1-17
SCXI1 signal routing (figure), 1-18
analog module configuration, 3-2
floating signal sources, 3-3
ground-referenced signals, 3-3
SCXI1-1100, 3-4
SCXI-1102/B/C, 3-7
SCXI1-1112, 3-8
SCX1-1120/D, 3-8, 3-9
SCX1-1121, 3-14
SCXI1-1122, 3-23
SCXI1-1124, 3-26
SCXI1-1125, 3-28
SCX1-1126, 3-29
SCXI-1140, 3-29
SCX1-1141, 3-32
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SCXI1-1520, 3-34
analog output channel signal connections for
SCXI1-1124, 4-28
connecting DAC channel as voltage output
(figure), 4-29
current loop connection, load and external
supply grounded (figure), 4-31
DAC channel connection as current output
external loop supply (figure), 4-30
internal loop supply (figure), 4-29
analog output modules, 1-19

breakout connector, A-4

C

cable assemblies, 1-14
attaching to SCX| module and chassis, 2-3
illustration, 2-4
problems and solutions, A-4
available cable assemblies (table), 1-14
calibration hardware
RTD analog input channels, 4-25
channels, synchronizing, 4-33
chassis ground connections, 4-31
cold-junction compensation, 4-5
common questions and problems, A-2
communication modes
digital SCXI modules, 3-37
paralel mode, 3-37
serial mode, 3-37
ComponentWorks software, 1-16
configuration
analog modules, 3-2
floating signal sources, 3-3
ground-referenced signal source, 3-3

Getting Started with SCXI



Index

SCX1-1100, 3-4
SCXI1-1102/B/C, 3-7
SCX1-1112, 3-8
SCX1-1120/D, 3-8, 3-9
SCX1-1121, 3-14
SCX1-1122, 3-23
SCX1-1124, 3-26
SCX1-1125, 3-28
SCX1-1126, 3-29
SCX1-1140, 3-29
SCX1-1141, 3-32
SCX1-1520, 3-34
digital modules, 3-36
communication modes, 3-37
parallel mode, 3-37
serial mode, 3-37
SCXI1-1160, 3-38
SCX1-1161, 3-38
SCX1-1162, 3-39
SCXI1-1162HV, 3-42
SCXI1-1163, 3-44
SCXI1-1163R, 3-47
SCX1-1200, 3-50
SCX1-2400, 3-56
module configuration, 3-1
accessing jumpers, 3-2
removing grounding screw (figure),
31
removing module cover (figure), 3-2
problems, A-2
SCX1-1000, SCXI-1000DC, and
SCX1-1001 chassis, 3-58
SCX1-2000 chassis with serial
communications, 3-58
software configuration, 3-59
example programs, 3-59
connector-and-shell assembly
definition, 1-13
overview, 4-7
current-loop receivers
SCX1-1100 module, 3-7

Getting Started with SCXI

SCX1-1122 module, 3-25
Customer Education, B-1

D

DAQ modules, 1-13
See also SCX1-1200 module
DAQ plug-in device or DAQCard
available devices, 1-13
connecting to SCXI systems
parallel port, 2-2
plug-in DAQ device or PC card, 2-3
RS-232 or RS-485 seria port, 2-6
installation, 2-2
multichassis system with plug-in DAQ
device, 1-14
differential input (DIFF) mode
configuration (table), 3-52
description, 3-53
MIO devices, 3-3
digital SCXI modules
communication modes, 3-37
parallel mode, 3-37
serial mode, 3-37
configuration, 3-36
SCXI1-1160, 3-38
SCXI1-1161, 3-38
SCX1-1162, 3-39
SCXI1-1162HV, 3-42
SCXI1-1163, 3-44
SCXI-1163R, 3-47
SCX1-1200, 3-50
SCX1-2400, 3-56
overview, 1-19
direct-mount terminal blocks (table), 1-9
documentation
conventions used in guide, xi
related documentation, xiii
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excitation channel signal connections, 4-22
connecting quarter-bridge strain gauge
(figure), 4-23
exceeding overvoltage protection or
isolation rating (warning), 4-22
excitation level, 4-22
maximum load per excitation channel
(table), 4-22
using internal half-bridge completion,
4-23
excitation level configuration
SCXI1-1121, 3-19
SCXI1-1520
excitation voltage ranges for
configuration and gauge
resistances (table), 4-15
excitation mode configuration
SCXI1-1121, 3-17
excitation output channels, 4-25
four-wire scan connection (figure), 4-27
pros and cons of two-wire and four-wire
connections (table), 4-28
series connection (figure), 4-27
shunt calibration, 4-25
voltage excitation channel, 4-25

F
filtering
configuration and jumper settings
SCXI1-1100 module, 3-5
SCXI1-1120/D module, 3-11
SCX1-1121 module, 3-16
hardware filtering, 4-9
noise filtering for thermocouples, 4-9
RTD anaog input channels, 4-25
floating signal sources, 3-3
fuse
blown, A-3
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G
gain
configuration and jumper settings
SCX1-1120/D module, 3-9
SCX1-1121 module, 3-15
SCX1-1140 module, 3-31
setting gain for continuous data
acquisition, A-3
ground connections, 4-31
ground-referenced signals
description, 3-3
problems and solutions, A-2

H

hardware filtering, 4-9

input modes. See anal og input modes.
input signal referencing
SCX1-1100 module, 3-4
installation
connecting SCXI systemsto DAQ device
or computer, 2-2
attaching cable assembly to SCXI
module and chassis, 2-3
parallel port, 2-2
plug-in DAQ device or PC card, 2-3
RS-232 or RS-485 serial port, 2-6
DAQ devices, 2-2
SCXI modules, 2-2
software installation, 2-1
instrumentation amplifier output referencing
mode
SCX1-1140 module, 3-30
isolation amplifier for RTDs, 4-25

J

jumper settings
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See specific modules
jumpers
accessing, 3-2

L

LabVIEW software

addressing SCX1-1200 analog input

channels, A-2

overview, 1-15

problems with SCX1-1100 module, A-2
LabWindows/CV| software, 1-15
LVDTs

connecting to, 4-32

manual. See documentation.
MISO signal
connecting to SERDATOUT pin

SCX1-1120/D module, 3-14
SCXI1-1121 module, 3-23
SCX1-1140 module, 3-32

multichannel scanning, 1-18

multichassis systemwith plug-in DAQ device,

1-14
multiplexed mode of operation, 1-17

National Instruments Web support, B-1
NI Developer Zone, B-1
NI-DAQ driver software, 1-15
noise reduction for thermocouples, 4-9
nonreferenced single-ended (NRSE) mode
description, 3-53
Lab devices, 3-3
SCX1-1200 configuration (table), 3-52
NRSE. See nonreferenced single-ended
(NRSE) mode.
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output signal referencing
SCXI-1120/D module, 3-13
SCXI-1121 module, 3-23
SCX1-1140 module, 3-30

P

parallel communication modes
configuration and jumper settings
SCXI-1162 module, 3-40
SCXI-1163 module, 3-45
description, 3-37
parallel mode of operation, 1-17
parallel port connections
SCXI systems, 2-2
SCX1-1200 module, 3-50
PGIA output referencing modes
SCX1-1100 module, 3-6
polarity settings for SCX1-1200 module
analog 1/0 settings (table), 3-51
configuration, 3-54
factory settings, 3-51
jumper settings (table), 3-54
problems and solutions, A-1

R

referenced single-ended (RSE) mode
description, 3-53
Lab devices, 3-3
SCXI-1200 configuration (table), 3-52
relay multiplexer for RTDs, 4-24
relays for SCXI-1122
avoiding mechanical wear on (note), 3-25
reguirements for getting started, 1-3
Resistance-Termperature Detectors (RTDs).
See RTDs.
resolvers
connecting to, 4-35
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RS-232 or RS-485 seria port
connecting SCXI systems, 2-6
problems and solutions, A-2
RSE mode. See referenced single-ended
(RSE) mode.
RTDs, 4-19
analog circuitry, 4-23
analog input channels, 4-24
sense and current output channel
associations (table), 4-24
analog output channel signal connections
to SCX1-1124, 4-28
connecting to SCX1-1121 module
(figure), 4-21
connecting to SCX1-1320 terminal block,
4-19
excitation channel signal connections
on SCX1-1122, 4-22
excitation output channels, 4-25
four-wire scan connection (figure),
4-27
pros and cons of two-wire and
four-wire connections (table), 4-28
series connection (figure), 4-27
verifying high-common-mode voltage
(warning), 4-19
RVDTs
connecting to, 4-32

S

scanning

multichannel scanning, 1-18

techniques for SCX1-1122 module, 3-25
SCXI

components. See SCX| components.

configurations (figure), 1-2

overview, 1-1

requirements for getting started, 1-3
SCXI cable assemblies. See cable assemblies.
SCXI chassis
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configuration, 3-58
description, 1-4
ground connections, 4-31
SCXI multichassis system with plug-in
DAQ device, 1-14
SCX1-1000, SCX1-1000DC, and
SCXI1-1001 chassis, 3-58
SCX1-2000 chassis with serial
communications, 3-58
signal routing (figure), 1-5
SCXI components, 1-3
cable assemblies, 1-14
DAQ modules, 1-13
DAQ plug-in devices and PC cards, 1-13
multichassis system with plug-in DAQ
device, 1-14
optional software, 1-15
SCXI chassis, 1-4
SCXI modules, 1-5
terminal blocks, 1-7
SCXI modules
available modules (table), 1-6
connecting to DAQ device or computer,
2-2
installation, 2-2
overview, 1-5
SCXI module and connector
compatibility (table), 4-1
troubleshooting and common questions,
A-1
SCXI| multichassis system with plug-in DAQ
device, 1-14
SCXI operation, 1-17
analog input modules, 1-17
analog output modules, 1-19
digital modules, 1-19
signal routing (figure), 1-18
SCXI Slot 0, 1-18
SCXI1-1000 chassis
configuring, 3-58
SCX1-1000DC chassis
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configuring, 3-58
SCXI1-1001 chassis
configuring, 3-58
SCX1-1100 module
configuration and jumper settings, 3-4
filtering, 3-5
input signa referencing mode, 3-4
PGIA output referencing modes, 3-6
when to change factory settings, 3-4
problems and solutions
cable assembly, A-4
ground-referenced signals, A-2
LabVIEW software, A-2
setting gain for continuous gain
acquisition, A-3
thermocouples, A-3
thermocouples, 4-7
SCX1-1102/B/C module
configuration and jumper settings, 3-7
thermocouples, 4-8
SCX1-1112 module
configuration, 3-8
thermocouples, 4-8
SCX1-1120/D module
configuration and jumper settings, 3-8,
39
connecting M1SO signal
to SERDATOUT pin, 3-14
filtering, 3-11
gains, 3-9
signal output referencing, 3-13
temperature sensor signal routing,
3-13
when to change factory settings, 3-9
filtering
filter jumper alocation (table), 3-12
filter jumper allocations (table), 3-11
gan
gain jumper allocation (table), 3-9
gain jJumper positions (table), 3-10
temperature sensor signal routing
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signal referencing jumper
configuration (table), 3-14
thermocouples, 4-8
SCX1-1121 module
configuration and jumper settings, 3-14
connecting M1SO signal to
SERDATOUT pin, 3-23
enabling half-bridge completion
network, 3-21
excitation levels, 3-19
excitation mode, 3-17
filtering, 3-16
gain selection, 3-15
signal output referencing, 3-23
when to change factory settings, 3-15
connecting to RTDs (figure), 4-21
thermocouples, 4-8
SCX1-1122 module
configuration and jumper settings, 3-23
grounding, shielding, and reference
mode selection, 3-25
current-loop receivers, 3-25
excitation channel signal connections,
4-22
connecting quarter-bridge strain
gauge (figure), 4-23
exceeding overvoltage protection
or isolation rating (warning), 4-22
excitation level, 4-22
maximum load per excitation
channel (table), 4-22
using internal half-bridge
completion, 4-23
overview and features, 3-23
scanning techniques, 3-25
thermocouples, 4-8
SCX1-1124 module
anal og output channel signal connections,
4-28
connecting DAC channel as voltage
output (figure), 4-29
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current loop connection, load and
external supply grounded (figure),
4-31
DAC channel connection as current
output
external loop supply (figure),
4-30
interna loop supply (figure),
4-29
configuration and jumper settings, 3-26
setting for specific DAQ device, 3-27
single or multichassis system, 3-27
SCXI1-1125 module
configuration, 3-28
thermocouples, 4-8
SCX1-1126 module
configuring, 3-29
SCX1-1140 module
configuration and jumper settings, 3-29
connecting M1SO signal to
SERDATOUT pin, 3-32
DAQ device connectionsin
multiple-module systems, 3-29
gain selection, 3-31
instrumentation amplifier output
referencing mode, 3-30
signal referencing mode, 3-30
user-configurable jumpers and DIP
switches, 3-29
connecting to DAQ device, A-4
SCX1-1141/1142/1143 module configuration
and jumper settings, 3-32
chassis jumper configurations (table),
3-33
grounding and shielding jumper
configurations (table), 3-34
when to change factory settings (note),
3-32
SCX1-1160 module configuration and jumper
settings, 3-38
SCXI-1161 module configuration and jumper
settings, 3-38
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SCX1-1162 module
configuration and jumper settings, 3-39
device type selection, 3-41
parallel lines selection, 3-40
parallel or serial mode selection, 3-40
when to change factory settings
(note), 3-39
problems and solutions, A-5
SCX1-1162HV module configuration and
jumper settings, 3-42
SCX1-1163 module
configuration and jumper settings, 3-44
device type selection, 3-45
serial or parallel mode selection, 3-45
when to change factory settings
(note), 3-45
problems and solutions, A-5
SCXI-1163R module configuration and
jumper settings, 3-47
SCX1-1180 feedthrough panel, 3-56
SCX1-1181 breadboard module, 3-56
SCX1-1200 module
analog I/O configuration, 3-51
analog input configuration, 3-52
DIFF input, 3-53
input configurations (table), 3-52
NRSE input, 3-53
RSE input, 3-53
analog input polarity and range, 3-54
analog 1/0 settings (table), 3-51
factory settings, 3-51
jumper settings (table), 3-54
analog output configuration, 3-52
front connector pin assignments (figure),
3-55
LabVIEW problems, A-2
modul e configuration, 3-51
overview, 3-50
paralel port interface, 3-50
SCX1-1320 terminal block (figure), 4-20
SCX1-1321 terminal block (figure), 4-10
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SCX1-1520 module
configuration, 3-34
NI-DAQ functions applicable
to SCX1-1520 (table), 3-35
strain gauges, 4-15
excitation voltage ranges
for configuration and gauge
resistances (table), 4-15
SCX1-2000 chassis with serial
communications
baud rate and address configuration, 3-58
overview, 3-58
SCX1-2400 serial communications module
baud rate and address configuration, 3-57
overview, 3-56
SERDATOUT pin
connecting to MISO signal
SCX1-1120/D module, 3-14
SCX1-1121 module, 3-23
SCX1-1140 module, 3-32
pullup resistors connected to, 3-42
serial communication mode
configuration
SCX1-1162 module, 3-40
SCX1-1163 module, 3-45
description, 3-37
serial communications modules
SCX1-2000 chassis with serial
communications, 3-58
SCX1-2400 serial communications
module, 3-56
signal referencing modes
input signal referencing
SCX1-1100 module, 3-4
instrumentation amplifier negative input
SCX1-1140 module, 3-30
output signal referencing
SCX1-1120/D module, 3-13
SCX1-1121 module, 3-23
SCX1-1140 module, 3-30
signal wire connections, 4-1
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connector-and-shell assemblies, 4-7
SCXI| module and connector
compatibility (table), 4-1
terminal blocks, 4-4
onboard temperature sensors for
cold-junction compensation, 4-5
opening SCX1-13XX terminal block,
4-6
SCX1-13XX terminal blocks, 4-4
TBX terminal blocks, 4-4
signals
floating single sources, 3-3
ground-referenced signal source, 3-3, A-2
onboard resources reserved by SCXI
(table), A-5
single-channel readings, 1-17
Slot 0, 1-18
software
configuration, 3-59
example programs, 3-59
installation, 2-1
optional software, 1-15
strain gauges, 4-9
connecting half-bridge gauge to
SCXI-1321 terminal block (figure),
4-10
full-bridge configurations (figure), 4-14,
4-16, 4-17, 4-18
half-bridge configurations (figure), 4-13
quarter-bridge configurations (figure),
4-12
requirements for using, 4-9
SCXI1-1520, 4-15
excitation voltage ranges for
configuration and gauge
resistances (table), 4-15
verifying high-common-mode voltage
(warning), 4-9
system integration, B-1
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TBX terminal blocks. See terminal blocks.
technical support resources, B-1
temperature sensors
cold-junction compensation, 4-5
RTD analog input channels, 4-24
signal routing
SCX1-1120/D, 3-13
terminal blocks, 4-4
connecting half-bridge gauge to
SCX1-1321 terminal block (figure),
4-10
description, 1-7
direct-mount (table), 1-9
onboard temperature sensors for
cold-junction compensation, 4-5
opening SCXI-13XX termina block, 4-6
options (figure), 1-8
SCXI1-13XX terminal blocks, 4-4
TBX terminal blocks
available TBX terminal blocks
(table), 1-12
cabled to SCXI module (figure), 4-4
compatibility with SCXI modules
(table), 4-5
overview, 4-4
thermocouples, 4-7
noise and filtering, 4-9
problems and solutions, A-3
SCXI1-1100, 4-7
SCX1-1102/B/C, 4-8
SCXI1-1112, 4-8
SCX1-1120/D, SCX1-1121, SCX1-1122
and SCX1-1125 modules, 4-8
transducers, 4-7
chassis ground connections, 4-31
RTDs, 4-19
analog circuitry, 4-23
analog input channels, 4-24
analog output channel signal
connections to SCX1-1124, 4-28
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connecting to SCX1-1121 module
(figure), 4-21

connecting to SCX1-1320 terminal
block, 4-19

excitation channel signal connections
on SCX1-1122, 4-22

excitation output channels, 4-25

verifying high-common-mode
voltage (warning), 4-19

strain gauges, 4-9

connecting half-bridge gauge to
SCX1-1321 terminal block
(figure), 4-10

full-bridge configuration (figure),
4-14, 4-16, 4-17, 4-18

half-bridge configuration (figure),
4-13

quarter-bridge configuration |
(figure), 4-12

quarter-bridge configuration |1
(figure), 4-12

requirements for using, 4-9

verifying high-common-mode
voltage (warning), 4-9

thermocouples, 4-7

noise and filtering, 4-9

problems and solutions, A-3

SCX1-1100 module, 4-7

SCX1-1102/B/C module, 4-8

SCXI1-1112 module, 4-8

SCX1-1120/D, SCX1-1121,
SCX1-1122, and SCX1-1125
modules, 4-8

troubleshooting SCXI problems, A-1

W

Web support, B-1
worldwide technical support, B-2
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