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Important Information

Warranty
The SCXI-1127 is 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 Instruments will, 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 i f  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 wil l  pay the shipping costs
of returning to the owner parts which are covered by warranty.
National Instruments believes that the information in this manual 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 Instruments i f  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 A5 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 TIIE 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 wil l  apply regardless of the form of action, 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
LabVIEW' ,  natinst.com'", P X I ' " ,  and S C X r  are trademarks of National

Instruments Corporation.
Product and company names listed arc trademarks or trade names of their respective companies.

WARNING REGARDING MEDICAL AND CLINICAL USE OF NATIONAL INSTRUMENTS PRODUCTS
National Instruments products arc not designed with components and testing intended to ensure a level of reliability
suitable for use in treatment and diagnosis of humans. Applications of National Instruments products involving medical
or clinical treatment can create a potential for accidental injury caused by product failure, or by errors on the part of the
user or application designer. Any use or application of National Instruments products for or involving medical or clinical
treatment must be performed by properly trained and qualified medical personnel, and all traditional medical safeguards,
equipment, and procedures that arc appropriate in the particular situation to prevent serious injury or death should always
continue to be used when National Instruments products are being used. National Instruments products are NOT intended
to be a substitute for any form of established process, procedure, or equipment used to monitor or safeguard human health
and safety in medical or clinical treatment.



Compliance

FCC/DOC Radio Frequency Interference
Class A Compliance

This equipment generates and uses radio frequency energy and, if not installed and used in strict accordance
with the instructions in this manual, may cause interference to radio and television reception. Classification
requirements are the same for the Federal Communications Commission (FCC) and the Canadian
Department of Communications (DOC). This equipment has been tested and found to comply with the
following two regulatory agencies:

Federal Communications Commission
This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant
to part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful
interference when the equipment is operated in a commercial environment. This equipment generates,
uses, and can radiate radio frequency energy and, if not installed and used in accordance with the instruction
manual, may cause harmful interference to radio communications. Operation of this equipment in a
residential area is likely to cause harmful interference in which case the user will be required to correct the
interference at his own expense.
Notices to User: Changes or modifications not expressly approved by National Instruments could void

the user's authority to operate the equipment under the FCC Rules.

This device complies with the FCC rules only if used with shielded interface cables
of suitable quality and construction. National Instruments used such cables to test
this device and provides them for sale to the user. The use of inferior or nonshielded
interface cables could void the user's authority to operate the equipment under the
FCC rules.

If necessary, consult National Instruments or an experienced radio/television technician for additional
suggestions. The following booklet prepared by the FCC may also be helpful: Interference to Home
Electronic Entertainment Equipment Handbook. This booklet is available from the U.S. Government
Printing Office, Washington, DC 20402.

Canadian Department of Communications
This Class A digital apparatus meets all requirements of the Canadian Interference-Causing Equipment
Regulations.
Cet appareil numerique de la classe A respecte toutes les exigences du Reglement sur le materiel brouilleur
du Canada.



Conventions

The following conventions are used in this manual.

< > Angle brackets containing numbers separated by an ellipsis represent a
range of values associated with a port, bit, or signal name (for example,
ACH<0..7> stands for the signals ACHO through ACH7).

The » symbol leads you through nested menu items and dialog box options
to a final action. The sequence File»Page Setup*Options*Substitute
Fonts directs you to pull down the File menu, select the Page Setup item,
select Options, and finally select the Substitute Fonts options from the
last dialog box.

This icon to the left of bold italicized text denotes a note, which alerts you
to important information.

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

This icon to the left of bold italicized text denotes a warning, which advises
you of precautions to take to avoid being electrically shocked.

bold B o l d  text denotes the names of menus, menu items, parameters, dialog
boxes, dialog box buttons or options, icons, windows, Windows 95 tabs,
or LEDs

bold italic B o l d  italic text denotes a note, caution, or warning.

italic I t a l i c  text denotes variables, emphasis, a cross reference, or an introduction
to a key concept. This font also denotes text from which you supply the
appropriate word or value, as in CHx.

monospace Text in this font denotes text or characters that you should literally enter
from the keyboard, sections of code, programming examples, and syntax
examples. This font is also used for the proper names of disk drives, paths,
directories, programs, subprograms, subroutines, device names, functions,
operations, variables, filenames and extensions, and for statements and
comments taken from programs.
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1

Scanning
Configuration Multiplexer Matrix

One-wire 64x1 N/A

Two-wire 32x1 8x4 (Also 16x2, 32x1)

Four-wire 16x1 N/A

Installing and Configuring the
SCXI-1127

The SCXI-1127 module is a high-voltage multiplexer/matrix module. It is
a high-density armature relay module that provides a 32x1, two-wire
multiplexer and several switch matrix configurations on an SCXI platform.
The SCXI-1127 can also operate as two 16x1 or four 8x1, two-wire
multiplexers allowing a single module to handle several multiplexing
needs.

Through software-configurable switches, the module can also operate as a
one-wire 64x1 multiplexer, enabling you to make a large number of
common referenced measurements. It can also operate as a 16x1, four-wire
multiplexer to make resistive measurements such as those needed for
thermistors and RTDs. With the use of special terminal blocks, the
SCXI-1127 can become an 8x4 or 32x1, two-wire matrix. A complete list
of possible configurations is given in Table 1-1.

Table 1-1. SCXI-1127 Configuration

To handle large channel counts, you can expand the size of the multiplexer
with additional SCXI-1127 modules. These modules support the analog
bus through a special adapter, the high-voltage analog bus (HVAB)
backplane adapter in the SCXI-1357/1358 kit, at the rear of the module.
This adapter allows you to expand the HVAB without complicated wiring.
For example, you can connect two SCXI- 1127 modules using the
HVAB-backplane adapter to create a 64x 1 , two-wire multiplexer.

In a matrix configuration, you can expand the columns of the matrix using
the HVAB-backplane adapter. For example, you can connect two

© National Instruments Corporation 1-1 S C X I - 1 1 2 7  User Manual



Chapter 1 Installing and Configuring the SCXI-1127

SCXI-1127 modules via the HVAB-backplane adapter to create a 16x4
matrix. You can also expand the rows and columns of a matrix through the
front connector of the SCXI-1127 using the SCXI-1332 and matrix
expansion cables. Refer to Chapter 2, Matrix Expansion, for further
information on matrix expansion.

The SCXI-1127 is designed to work well at both low and high voltages. For
low-voltage measurements such as those taken with thermocouples, the
SCXI-1127 uses relays with very low thermal offset to ensure accurate
measurements. At high voltages, the SCXI-1127 can handle signals up to
250 V, „  at a 200 mA load and 30 VDC at a 1 A load. The SCXI-1127
complies with the CE low-voltage directive for an installation category II
environment. Refer to Appendix A, Specifications, for detailed
specifications of the SCXI-1127.

The following section explains how to install the software required to use
the SCXI-1127, including installing the latest version of NI-SWITCH.
After installing the software, install the SCXI-1127 hardware and its
accessories, then configure and test the SCXI-1127.

Installing the Software
You can control the SCXI-1127 programmatically in an application
development environment (ADE) using NI-SWITCH. The supported
ADEs include LabVIEW, LabWindows/CVI, Visual Basic, and C or C++
environments. The following instructions describe the order for installing
the software for your SCXI-1127.
1. Ins ta l l  your ADE if you have not already done so. National Instruments

ADEs have release notes containing their software installation
instructions.

2. Ins ta l l  the NI-SWITCH software that came on a CD with your
SCXI-1127. The CD includes the software required to configure and
program your SCXI-1127 module.
a. Inser t  your National Instruments NI-SWITCH software CD into

the CD-ROM drive.
b. C l i c k  on the Install NI-SWITCH Software option in the

installation window. The installer guides you through the rest of
the installation process.

SCXI-1127 User Manual 1-2 N a t i o n a l  Instruments Corporation



Chapter 1 Installing and Configuring the SCXI-1127

1 ABO+ 4 AB2+ 8 2-Slot HVAB-Backplane
2 ABO- 5 AB2- Adapter
3 N I  4060 for PCI 6 HV8-BAN4 9 SCXI Chassis

7 SH9MD-9MD 10 SCXI-1127 Module

Installing the Hardware
The following section describes how to install your SCXI-1127 for use
with SCXI chassis, National Instruments DAQ devices, and National
Instruments DMMs.

Installing the SCXI-1127 Module into the SCXI Chassis
You need the following items to complete the installation:

SCXI- 1127
SCXI chassis
1/8 in. flathead screwdriver

Follow these steps to install your SCXI-1 127 module into the SCXI chassis
while referring to Figure 1-I.

Figure 1-1. Installing the SCXI-1127 into an SCXI Chassis

© National Instruments Corporation 1 - 3 SCXI-1127 User Manual



Chapter 1 Installing and Configuring the SCXI-1127

1. T u r n  off the computer that contains the DAQ/DMM device or
disconnect it from your SCXI chassis.

2. T u r n  off the SCXI chassis. Do not insert the SCXI-1127 module into a
chassis that is turned on.

3. Inser t  the SCXI-1127 module into the rightmost slot. Gently guide the
module into the module guides and push it to the back of the slot until
the connectors make good contact. The module must be firmly
engaged; however do not force the module into place.

c. N o t e When installing the SCXI-1127 module in an SCXI chassis, the rightmost slot
(when the chassis is viewed from the front) must be filled first, then fill the slot to
the left with the next SCXI-1127. Other SCXI modules can be loaded from left to
right.

4. Inser t  any other SCXI modules into the remaining slots in the same
manner as described in step 3.

5. Secure all the SCXI-1127 modules to the SCXI chassis using both
thumbscrews.

To finish installing your SCXI-1 127, follow one of the procedures in the
appropriate section below.

Connecting the SCXI-1127 to the NI-DMM in a Single Chassis System
You need the following items for this installation:
• SCXI-1000/1000DC/1001 chassis with the SCXI-1127 modules

installed
• SCXI -1357  (4-slot)/1358 (12-slot) kit

1-slot, 2-slot, and/or 8-slot HVAB-backplane adapter
HV8-to-BAN4 cable

— SH9MD-9MD cable
-  T w o  or three 8-position high-voltage plugs

• N I - D M M
1/8 in. flathead screwdriver

Consult your SCXI chassis documentation and NI-DMM documentation
for additional instructions and warnings. Your SCXI-1127 modules and any
other SCXI modules should already be installed in the chassis according to
their installation instructions. To connect the SCXI-1127 module with an
NI-DMM, follow the steps in the following section that best describes your

SCXI-1127 User Manual 1-4 ©  National Instruments Corporation



Chapter 1 Insta l l ing  and Configuring the SCXI-1127

1 SCXI-1127 Module 4 1-Slot HVAB-Backplane 6 NI 4060 for PCI
2 4 -Slot SCXI Chassis Adapter 7 SH9MD-9MD Cable
3 2 -Slot HVAB-Backplane 5 8-Position HVAB Plug 8 HV8-BAN4 Cable

Adapter

test system. Before you proceed with your connections, make sure you turn
off your SCXI chassis.

Single 4-Slot Chassis Configuration
Refer to Figure 1-2 and 1-3 to make connections in the single 4-slot chassis
configuration.

Figure 1-2. 4-Slot Single Chassis Installation

© National Instruments Corporation 1-5 S C X I - 1 1 2 7  User Manual



Chapter 1 Installing and Configuring the SCXI-1127

1 2 -Slot HVAB-Backplane 3 1-Slot HVAB-Backplane 5 NI 4060 for PCI
Adapter Adapter 6 SH9MD-9MD Cable

2 8 -Position HVAB Plug 4 HV8-BAN4 Cable 7 4-Slot SCXI Chassis

IILII

00000110000\ 000110 DOM

00 0.0000 000 ORO

ABO+

ABO—

AB2+

AB2-

111 111 11 1111 11111 111 .1 11 1 1  1111

Figure 1-3. 4-Slot Configuration Parts Locator Diagram

1. Ins ta l l  the 2-slot HVAB-backplane adapter behind slots 3 and 4.
2. Ins ta l l  additional 1-slot HVAB-backplane adapters behind slots 1

and 2 if needed.
3. Ins ta l l  the 8-position HVAB plugs to connect the HVAB-backplane

adapters as needed.
4. Connect the HV8-BAN4 cable from the DMM to the HVAB connector

behind slot 4.
5. Connect the SH9MD-9MD cable from the DMM to the AUX IN

connector.
6. Y o u  can install any additional SCXI-1 127 modules in any slot that has

an HVAB-backplane adapter behind it.

[.{ '  No te  A n  SCXI-1127 is required in slot 4 to establish communication with the chassis.
I f  slot 4 is empty, the system will not operate. It is this module that you must specify
in the configuration utility as the cabled module to the DMM.

SCXI-1127 User Manual 1-6 ©  National Instruments Corporation



Chapter 1 Ins ta l l ing  and Configuring the SCXI-1127

1 SCXI-1127 Module 4 1-Slot HVAB-Backplane 6 NI 4060 for PCI
2 1 2 -Slot SCXI Chassis Adapter 7 SH9MD-9MD Cable
3 2 -Slot HVAB-Backplane 5 8-Position HVAB Plug 8 HV8-BAN4 Cable

Adapter 9 8-Slot HVAB-Backplane Adapter

Single 12-Slot Chassis Configuration
Refer to Figure 1-4 and 1-5 to make connections in the single 12-slot
chassis configuration.

Figure 1-4. 12-Slot Single Chassis Installation

© National Instruments Corporation 1-7 S C X I - 1 1 2 7  User Manual



Chapter 1 Insta l l ing and Configuring the SCXI-1127

1 8 -Slot HVAB-Backplane Adapter 4 2-Slot HVAB-Backplane 6 NI 4060 for PCI
2 HV8-BAN4 Cable Adapter 7 SH9MD-9MD Cable
3 8 -Position HVAB Plug 5 1-Slot HVAB-Backplane 8 12-Slot SCXI Chassis

Adapter

000000100000000000000000000000101000000001110 0000000
---7001000000000000000010000000000000000000-

0700110000000000000000000000000000 X000 OH d=000

0000 0 0 0
o

00  =AO

Figure 1-5. 12-Slot Configuration Parts Locator Diagram

1. Ins ta l l  the 8-slot HVAB-backplane adapter behind slots 5 through 12.
2. Ins ta l l  additional 2-slot and 1-slot HVAB-backplane adapters behind

slots 1 through 4 if needed.
3. Ins ta l l  the 8-position HVAB plugs to connect the HVAB-backplane

adapters as needed.
4. Connect the HV8-BAN4 cable from the DMM to the HVAB connector

behind slot 12.
5. Connect the SH9MD-9MD cable from the DMM to the AUX IN

connector behind slot 5.
6. Y o u  can install any additional SCXI-1127 modules in any slot that has

an HVAB-backplane adapter behind it.

Note D o  not connect the SH9MD-9MD cable to the AUX IN connector behind slot 4 on
the 2-slot HVAB-backplane adapter.

An SCXI-1127 is required in slot 12 to establish communications with the chassis.
I f  slot 12 is empty, the system will not operate. It is this module that you must
specify in the configuration utility as the cabled module to the DMM.

SCXI-1127 User Manual 1-8 ©  National Instruments Corporation



Chapter 1 Installing and Configuring the SCXI-1127

Connecting the SCXI-1127 to the NI-DMM in a Multi-Chassis System
The following sections describe how to configure the following
multi-chassis configurations:
• 4 -slot and 4-slot multi-chassis configuration
• 4 -slot and 12-slot multi-chassis configuration
• 1 2 -slot and 12-slot multi-chassis configuration

You can also create larger configurations.

4-Slot and 4-Slot Multi-Chassis Configuration
In addition to the items needed for a single chassis system, you need the
following to install this configuration:
• SCXI -1357  multi-chassis expansion kit

— H V 8 - H V 8  cable
— SH9MD-9MD cable
— T w o  8-position HVAB plugs
— O n e  2-slot HVAB-backplane adapter
— T w o  1-slot HVAB-backplane adapters

© National Instruments Corporation 1-9 S C X I - 1 1 2 7  User Manual



Chapter 1 I n s t a l l i n g  and Configuring the SCXI-1127

1 2 -Slot HVAB-Backplane 3 1-Slot  HVAB-Backplane 6 SH9MD-9MD Cable
Adapter Adapter 7 4-Slot SCXI Chassis

2 8 -Position HVAB Plug 4 HV8-BAN4 Cable 8 SH9MD-9MD Cable
5 NI 4060 for PCI 9 HV8-HV8 Cable

Refer to Figure 1-6 to setup this multi-chassis configuration.

0
0

0 0  0
CI*

00 00 00 00 00 °oo oo
oo

0 0 0oCE oCEoCEROO000

;1000AU OH
0

0 0 0 0

0 0  0 0

0 0  E I  0 0

0 0  =  = 0 0

° 0 0

3̀,11-\̀ '

10 4 -Slot SCXI Chassis

Figure 1-6. 4-Slot to 4-Slot Multi-Chassis Configuration Parts Locator Diagram

1. Ins ta l l  the HVAB-backplane adapters and 8-position HVAB plugs in
the next chassis as described in steps 1 through 3 in Single 4-Slot
Chassis Configuration.

2. Connect the HV8-HV8 cable from the first chassis, normally the
connector behind slot 1, to the HVAB connector (behind slot 4) of the
next chassis.
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Chapter 1 Installing and Configuring the SCXI-1127

3. Connect the SH9MD-9MD cable from the AUX OUT connector of the
first chassis to the AUX IN connector of the next chassis.

4. Repeat steps 1 through 3 for each additional chassis.

Note A n  SC XI-1127 is required in slot 4 to establish communications with the chassis.
I f  slot 4 is empty, the system will not operate. It is this module that you must specify
in the configuration utility as the cabled module to the DMM.

I f  a chassis is configured with less than four slots of the HVAB-backplane adapter,
use the right-most available HVAB connector to extend to the next chassis. In this
instance, right-most means the slot closest to slot 1 when the chassis is viewed from
the back.

4-Slot and 12-Slot Multi-Chassis Configuration
In addition to the items needed for a single chassis system, you need the
following items to install this configuration:
• SCXI -1358  multi-chassis expansion kit

HV8-HV8 cable
— SH9MD-9MD cable
-  T h r e e  8-position HVAB plugs
-  O n e  8-slot HVAB-backplane adapter
-  O n e  2-slot HVAB-backplane adapter
-  T w o  1-slot HVAB-backplane adapters
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1 2 -Slot HVAB-Backplane 4 NI 4060 for PCI 8 1 2 -Slot SCXI Chassis
Adapter 5 SH9MD-9MD Cable 9 SH9MD-9MD Cable

2 1 -Slot HVAB-Backplane 6 8-Position HVAB Plug 10 HV8-HV8 Cable
Adapter 7 8-Slot HVAB-Backplane Adapter 11 4 -Slot SCXI Chassis

3 HV8-BAN4 Cable

Refer to Figure 1-7 to setup this multi-chassis configuration.
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Figure 1-7. 4-Slot to 12-Slot Multi-Chassis Configuration Parts Locator Diagram
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1. Ins ta l l  the HVAB-backplane adapters and jumper blocks in the 12-slot
chassis as described in steps 1 through 3 in Single 12-Slot Chassis
Configuration.

2. Connect the HV8-HV8 cable from the first chassis, normally the
connector behind slot 1, to the HVAB connector (behind slot 12) of the
next chassis.

3. Connect the SH9MD-9MD cable from the AUX OUT connector of the
first chassis to the AUX IN connector (behind slot 5) of the next
chassis.

4. Repeat steps 1 through 3 for each additional chassis.

Note D o  not use the SH9MD-9MD cable behind slot 4 of the 2-slot HVAB-backplane
adapter on the 12-slot chassis.

An SCXI- 1127 is required in slot 4 of the 4-slot chassis and slot 12 of the 12-slot
chassis to establish communications with all the chassis in the system. I f  slot 4 is
empty in the 4-slot chassis or slot 12 is empty in the 12-slot chassis, the chassis will
not operate. It is this module that you must specify in the configuration utility as
the cabled module to the DMM.

I f  the 4-slot chassis is configured with less than four slots of the HVAB-backplane
adapter, use the right-most available HVAB connector to extend to the next
chassis. In this instance, right-most means the slot closest to slot I when the
chassis is viewed from the back.

12-Slot and 12-Slot Multi-Chassis Configuration
In addition to the items needed for a single chassis system, you need the
following items to install this configuration:
• SCXI -1358  multi-chassis expansion kit

— HV8-1-1V8 cable
— SH9MD-9MD cable
-  T h r e e  8-position HVAB plugs
-  O n e  8-slot HVAB-backplane adapter
-  O n e  2-slot HVAB-backplane adapter
-  T w o  1-slot HVAB-backplane adapters
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1 8 -Slot HVAB-Backplane Adapter 4 2-Slot HVAB-Backplane 7 SH9MD-9MD Cable
2 HV8-BAN4 Cable Adapter 8 1 2 -Slot SCXI Chassis
3 8 -Position HVAB Plug 5 1-Slot HVAB-Backplane 9 HV8-HV8 Cable

Adapter 10 12-Slot SCXI Chassis
6 NI 4060 for PCI 11 SH9MD-9MD Cable

Refer to Figure 1-8 setup this multi-chassis configuration.

, N0000000000001000000100100001000000000 I 1 00E000000 01
 D0000000000000000000000000000000000000_

000 -00000000000000000000000000000001t000 000 100 no

011
00

0  0

00

00

00000000000000000000000000000000000001000000 00000000001 00000 00000 01
Moomomoononomonom 7 — . 7 t i t  06
000 at00000000110000000000110000000000 TBE M I ]  Coo  goo i*°-",
III

°̀ of

00
00
00

O

I v  AB04-
 1

"1"Ii111117111.1111171:2:3 A: AB13132a+

O
0

0

Figure 1-8. 12-Slot to 12-Slot Multi-Chassis Configuration Parts Locator Diagram

1. Insta l l  the HVAB-backplane adapters and jumper blocks in the 12-slot
chassis as described in steps 1 through 3 in Single 12-Slot Chassis
Configuration.

2. Connect the HV8-HV8 cable from the first chassis, normally the
connector behind slot 1, to the HVAB connector (behind slot 12) of the
next chassis.

3. Connect the SH9MD-9MD cable from the AUX OUT connector of the
first chassis to the AUX IN connector (behind slot 5) of the next
chassis.

4. Repeat steps 1 through 3 for each additional chassis.
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I.i± Note D o  not connect the SH9MD-9MD cable to the 2-slot HVAB-backplane adapter.

An SCXI-1127 is required in slot 12 of each 12-slot chassis to establish
communications with all the chassis in the system. I f  slot 12 is empty, the chassis
will not operate. It is this module that you must specify in the configuration utility
as the cabled module to the DMM.

I f  a chassis is configured with less than 12 slots of the HVAB-backplane adapter,
use the right-most available HVAB connector to extend to the next chassis. In this
instance, right-most means the slot closest to slot 1 when the chassis is viewed from
the back.

Connecting the SCXI-1127 to the NI-DMM in a PXI-1010 Chassis
You need the following items to complete the installation:
• P X I  chassis with the SCXI-1127 modules installed
• SCXI -1357  kit

-  T w o  1-slot HVAB-backplane adapters
-  O n e  2-slot HVAB-backplane adapter
— H V 8  to BAN4 cable
-  T w o  8-position HVAB plugs
-  SH9MD-9MD cable

• N I - D M M
• 1 / 8  in. flathead screwdriver

Consult your PXI-1010 and NI-DMM documentation for additional
instructions and warnings. Your SCXI-1127 modules and any other SCXI
modules should already be installed in the chassis according to their
installation instructions. To connect the SCXI-1127 module with an
NI-DMM, follow the steps in the following section that best describes your
test system. Before you proceed with your connections, make sure you turn
off your SCXI chassis.

NI-DMM in PXI Slots 1 through 3 Configuration
To install your NI-DMM in slots 1 through 3 follow these steps:
1. Ins ta l l  your NI-DMM in any one of slots 1 through 3.
2. Ins ta l l  the 2-slot HVAB-backplane adapter behind slots 3 and 4.
3. Ins ta l l  additional 1-slot HVAB-backplane adapters behind slots 1

and 2 if needed.
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4. Ins ta l l  the 8-position HVAB plugs to connect the HVAB-backplane
adapters as needed.

5. Connect the HV8-BAN4 cable from the DMM to the HVAB connector
behind slot 4.

6. Connect the SH9MD-9MD cable from the DMM to the AUX IN
connector.

7. Yo u  can install any additional SCXI-1127 modules in any slot that has
an HVAB-backplane adapter behind it.

NI-DMM in PXI Slot 4 Configuration
To install your NI-DMM in slot 4 follow these steps:
1. Ins ta l l  your NI-DMM in slot 4.
2. Ins ta l l  the 2-slot HVAB-backplane adapter behind slots 3 and 4.
3. Ins ta l l  additional 1-slot HVAB-backplane adapters behind slots 1

and 2 if needed.
4. Ins ta l l  the 8-position HVAB plugs to connect the HVAB-backplane

adapters as needed.
5. Connect the HV8-BAN4 cable from the DMM to the HVAB connector

behind slot 4.
6. Yo u  can install any additional SCXI-1 127 modules in any slot that has

an HVAB-backplane adapter behind it.

Note T h e  SH9MD-9MD is not required for this configuration.

Accessing the SCXI-1127 through Other SCXI Modules Using a DAQ
Device

You need the following items to complete the installation:
• S C X I  chassis with the SCXI-1127 modules installed (see the

appropriate previous sections)
• D A Q  device cable adapter
• Na t i ona l  Instruments DAQ device
• D A Q  cable
• 1 / 8  in. flathead screwdriver
• A t  least one other SCXI module other than the SCXI-1127, installed in

the chassis
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Consult the documentation for your SCXI chassis and other SCXI modules
for additional instructions and warnings. Any non-SCXI-1127 modules
should already be installed according to their installation instructions. To
set up the SCXI-1127 module to be accessed by a DAQ device via another
SCXI module, follow these steps while referring to Figure 1-9.
1. Yo u  should have already installed the SCXI-1127 modules and their

HVAB-backplane adapters (1357/1358) according to the instructions
found earlier in this chapter.

2. Connect the MIO/DIO cable adapter to the rear of a module that is not
the SCXI-1127 module. Secure the adapter to the SCXI chassis using
the screws provided.

3. A t t ach  your DAQ cable to the cable adapter at the rear connector.
4. A t t a c h  the other end of the DAQ cable to the National Instruments

DAQ device.
5. Check  the installation.
6. T u r n  on the SCXI chassis.
7. T u r n  on the computer or reconnect it to your chassis.
8. I f  you already have the appropriate software installed, you are ready to

configure the SCXI-1127 via an SCXI module other than the
SCXI-1127 module.
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Figure 1-9 shows the installation of the SCXI-1127 with two DAQ devices.

1 N o n - S C X I - 11 2 7  Module
2 M I O  or DIO Device
3 A B O +
4 A B O -
5 N I  4060 for PCI

6 A B 2 +
7 A B 2 -
8 S H 9 M D - 9 M D  Cable
9 H V 8 - B A N 4  Cable
10 2 -Slot HVAB-Backplane

Adapter

11 SCXI  Chassis
12 Digital Signals Connector
13 SCXI-1127 Module
14 HVAB Connector

Figure 1-9. Installing the SCXI-1127 with Two DAQ Devices

Connecting the SCXI-1127 to an External DMM
You need the following items to complete this installation:

SCXI-2000/2400 chassis with the SCXI-1127 modules installed or
SCXI chassis connected to a DAQ device with the SCXI-1127
modules installed
SCXI-1357 or SCXI-1358 kit

1-slot, 2-slot, and/or 8-slot HVAB-backplane adapter
SH9MD-9MD cable
8-position HVAB plug

External DMM (if needed)
HV8-BAN4 or BAN2-BARE kit (two kits needed for four-wire)
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• C a b l e  or wires to connect the handshaking lines to the SCXI-1127
• 1 / 8  in. flathead screwdriver

Consult the documentation for your SCXI chassis and other SCXI modules
for additional instructions and warnings. You should have installed your
SCXI-1127 modules according to the instructions given in Installing the
SCXI-1127 Module into the SCXI Chassis section. Any other SCXI
modules should already be installed according to their installation
instructions. To install the SCXI-1127 module with an SCXI chassis,
follow these steps.
1. Ins ta l l  the SCXI-1127s in the chassis and install the HVAB as

described in one of the Connecting the SCXI-1127 backplane sections.
2. T o  connect an SCXI-1127 to an external DMM device, you need two

cables—the HV8-BAN4 or BAN2-BARE cable, and a cable to connect
the handshaking lines from the SCXI-1127 to the DMM. Attach your
HV8-BAN4 cable to the HVAB connector on the HVAB-backplane
adapter or connect your BAN2-BARE cable to the OUTO terminals on
the SCXI-1331 terminal block. When making four-wire measurements
you must also connect a BAN2-BARE cable to the OUT2 terminals.

3. A t t ach  the other end of the HV8-BAN4 or BAN2-BARE cable to the
inputs of your external DMM device.

4. Connect the handshaking lines from the front of the SCXI-1331
terminal block to the appropriate lines on the external DMM. See
Chapter 2, Handshaking Scanning, for information on how to use the
SCXI-1127 handshaking lines.

5. Check  the installation.
6. T u r n  on the SCXI chassis.
7. T u r n  on the computer or reconnect it to your chassis.

The SCXI-1127 module is now installed.

Note F o r  the system to function properly, it must either be controlled by a DAQ device
or be a 2000 series SCXI chassis.

© National Instruments Corporation 1-19 S C X I - 1 1 2 7  User Manual



Chapter 1 Installing and Configuring the SCXI-1127

Configuration and Self-Test
Run the Measurement & Automation Explorer to configure and test your
SCXI-1127. If you need help during the configuration process, open the
Measurement & Automation Help file by selecting Help Topics from the
Help menu.
1. R u n  Measurement & Automation Explorer by double-clicking the

icon on your desktop.
2. A d d  a new chassis to the configured Devices and Interfaces by

holding down the right mouse button on Devices and Interfaces and
selecting Insert. Select the appropriate chassis from the list box and
click OK.

3. Configure the chassis by selecting the Chassis ID. This an arbitrary
number you choose for use by the software to uniquely specify the
chassis. Select the Chassis Address (refer to your SCXI Chassis User
Manual for further information). For the SCXI-2000, you also need to
select the Baud Rate and COM Port.

4. Y o u  now have the choice of auto-detecting your modules or manually
adding them depending on your application. If you are using an MIO
or DIO DAQ device you can either auto-detect or manually add the
modules. I f  you are using an NI-DMM you must manually add the
modules.

Auto-Detecting Modules
I f  you selected auto-detect and the chassis is not an SCXI-2000 remote
chassis, you must have your chassis connected to your DAQ device.
1. C l i c k  Next.
2. Select  your communication path, except in the case of the SCXI-2000,

and click Next.
3. Select  the module cabled to your communication path, except in the

case of the SCXI-2000, and click Finish.

Your SCXI chassis and SCXI-1127 modules are now configured in the
software with your modules. To configure the properties for a particular
module, perform the following steps:
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1. Disp lay  the list of Devices and Interfaces by clicking the + next to the
Devices and Interfaces icon.

2. Yo u  will see the chassis selected in the list. Display the list of modules
in the chassis by clicking the + next to the Chassis icon.

3. R i g h t  click on the module you want to configure and select Properties.
You will be presented with tabs containing attributes for different
properties of the module. You can select any tab to see and/or change
any attributes.

Note F o r  the SCXI-1127, the second tab allows you to configure the wire modes for each
channel. The end of the pop-up list of channels allows you to select multiple
channels.

Manually Adding Modules
I f  you selected not to auto-detect your SCXI modules, you must add each
of your modules separately.
1. C l i c k  Finish in the Chassis Configuration window.
2. D isp lay  the list of Devices and Interfaces by clicking the + next to the

Devices and Interfaces icon.
3. Yo u  will see the chassis you selected in the list. Display the list of

modules in the chassis by clicking the + next to the Chassis icon.
4. R i g h t  click on the slot that is cabled to your device and select Insert.

For DAQ devices this is the slot cabled to the DAQ device. For
NI-DMMs this is typically slot 4, on 4-slot chassis, and slot 12 on
12-slot chassis, based on the installation instructions in earlier sections
used to configure the chassis.

5. Select  the module that is intended for that slot and click Next.
6. Yo u  are now given the option to make this the module that controls the

chassis. Select the DAQ device or DMM you cabled to the chassis
using the Connected to: control. Confirm that there is a check in the
checkbox labeled This device will control the chassis and click Next.

7. Yo u  are presented with a series of properties for the module. Select the
appropriate values for the attributes and click Next. After making your
selections, click Finish.

Note F o r  the SCXI-1127, the second tab allows you to configure the wire modes for each
channel. The end of the pop-up list of channels allows you to select multiple
channels.

You are now finished configuring the slot. Configure the rest of your
modules in the same manner.
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To remove a module or chassis, right-click on the chassis or module you
want to remove and select Delete.

To test the chassis configuration, right-click on the chassis and select Test.

Safety Information
The following cautions contain important safety information concerning
hazardous voltages.

Caution Y o u  MUST insulate all of your signal connections appropriately to the HIGHEST
available voltage with which the SCXI-1127 may come in contact. ANY voltage
connected to the SCXI-1127 connector may appear on any other pin of this
connector.

Equipment described in this document must be used in an Installation Category I I
or lower environment per IEC 60664.

DO NOT OPERATE THE MODULE IN AN EXPLOSIVE ATMOSPHERE OR
WHERE THERE MAY BE FLAMMABLE GASES OR FUMES.

SHOCK HAZARD—This unit should only be opened by qualified personnel
aware of the dangers involved. Disconnect all power before removing the cover.
Always install the grounding screw. I f  signal wires are connected to the module or
terminal block, dangerous voltages may exist even when the equipment is turned
off Before you remove any installed terminal block or module, disconnect the AC
power line or any high-voltage sources, (230 V,.,„sand 42.4 Vpeab or 60 VDC), that
may be connected to any terminal block or module.

DO NOT OPERATE DAMAGED EQUIPMENT. The safety-protection features
built into this module can be impaired if the module becomes damaged in any way.
I f  it is damaged, turn the module off and do not use it until service-trained
personnel can check its safety. I f  necessary, return the module to National
Instruments for service and repair to ensure that its safety is not compromised.

Clean the module and accessories by brushing off light dust with a soft non
metallic brush. Remove other contaminants with a stiff non metallic brush. The
unit must be completely dry and free from contaminants before returning it to
service.

The module must be used in a UL listed SCXI chassis.

DO NOT SUBSTITUTE PARTS OR MODIFY EQUIPMENT. Because of the
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danger of introducing additional hazards, do not install unauthorized parts or
modify the module. Return the module to National Instruments for service and
repair to ensure that its safety features are not compromised.

When using the terminal block with high common-mode voltages, you MUST
insulate your signal wires appropriately. National Instruments is NOT liable for
any damages or injuries resulting from inadequate signal wire insulation.

Connections, including power signals to ground and vice versa, that exceed any of
the maximum signal ratings on the SCXI-1127 can damage any or all of the
modules connected to the SCXI chassis, the host computer, and the SCXI-1127
module. National Instruments is NOT LIABLE FOR ANY DAMAGES OR
INJURIES resulting from incorrect signal connections.

I f  high voltages (Z 30 V,,,. and 42.4 Vp,„4, or 60 VDC) are present, YOU MUST
CONNECT SAFETY EARTH GROUND TO THE STRAIN-RELIEF TAB OF
THE TERMINAL BLOCK. This maintains compliance with UL 3111 and
IEC-61010, and protects against electric shock when the terminal block is not
connected to the chassis. To connect the safety earth ground to the strain-relief
tab, run an earth ground wire in the cable from the signal source to the terminal
block. National Instruments is NOT liable for any damages or injuries resulting
from inadequate safety earth ground connections.

Do not loosen or re-orient the safety ground solder lug hardware when connecting
the safety ground wire; to do so reduces the safety isolation between the high
voltage and safety ground.
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Using the SCXI-1127

This chapter discusses in detail the operation of the SCXI-1127. There are
two major modes of operation—operation as a multiplexer and operation
as a matrix. A third mode of operation, independent mode, allows you to
access advanced features of the SCXI-1127.

Operating as a Multiplexer/Scanner
You can configure the SCXI-1127 to operate as a multiplexer/scanner.
Using this mode of operation, you can configure channels in the scan in
three different ways—two-wire, one-wire, and/or four-wire channel
configurations. In all scanning modes, only one channel is closed at a time
in the multiplexer.
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The SCXI-1331 terminal block consists of a shielded board with 84 screw
terminals for easy connection to the SCXI-1127 input connector. The
SCXI-1331 is shown in Figure 2-1.

1 Mul t ip lexer  Outputs 5  1 -Wire Lo Reference 8  G r o u n d  Reference for
2 T w o -Wire Mode Channel Numbering ( 1 _ W I R E _ L O _ R E F )  T r i g g e r  Signals
3 F o u r -Wire Mode Channel Numbering 6  Externa l  Trigger Input (EXT_TRIG IN) 9  C a b l e  Strain Relief
4 O n e -Wire Mode Channel Numbering 7  S c anne r  Advanced Output 1 0  Safety Ground Solder Lug

(SCANADVD)

Figure 2-1. SCXI-1331 Signal Connections

Depending on the input mode configuration of the SCXI-1127, the
SCXI-1331 has a maximum of 64 one-wire channels, 32 two-wire
channels, or 16 four-wire channels. The SCXI-1331 also has terminals for
external triggering signals. The SCXI-1127 supports the standard voltmeter
complete and scanner advanced triggering signals. The following sections
describe signal connections using the SCXI-1331 and the various input
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CHO+ -
CHO- -

• •. . 32-to-1 COMO+ ABO+ HVAB
COMO- ABO-• •• • Multiplexer Backplane

mode configurations. For more information on scanning and triggering,
consult the Hardware and Software Scanning section.

The SCXI-1127 contains a safety interlocking mechanism that prevents
high voltages from appearing on the input connector when a terminal block
is not present. However, when a SCXI-1331 or SCXI-1332 is plugged into
the front of the SCXI-1127, the module detects its presence and allows the
module to close relays.

If you are using a custom terminal block, you must provide this interlocking
feature on your terminal block so that it is possible for the SCXI-1127 to
detect that a terminal block is present. Please refer to Appendix D for
information on how to do this.

Two-Wire Channel Scanning Configuration
You can use the SCXI-1127 as a 32-channel, two-wire (differential)
multiplexer. Figure 2-2 shows the block diagram of the input switching
structure in two-wire mode. You can connect up to 32 channels to the
SCXI-1127 using the SCXI-1331 terminal block. The input signals are
switched using a 32 to 1 multiplexer. The output of the multiplexer is
available at the OUTO+ and OUTO- screw terminals on the SCXI-1331.

I; N o t e  O U T O ±  is also referred to as the multiplexer common or COMO±.

OutO+ .411
OutO-

CH31+ -
C H 3 1 - ABO

Switch

Figure 2-2. Two-Wire Block Diagram

You can also connect the output of the SCXI-1127 to the high-voltage
backplane using switch ABO to make the connection. On power up, switch
ABO is open, disconnecting the SCXI-1127 from the high-voltage bus. I f
you are using the module with a high-voltage backplane, you need to close
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the ABO switch to connect the multiplexer output to the high-voltage
analog backplane. You can do this through NI-SWITCH.

Figure 2-3 shows an example of a two-wire configuration using the
SCXI-1331 terminal block. The diagram shows the two-wire terminal
block connections for channels 2, 5, 24, and 27. Channel 2 measures a
voltage source (V1). The positive terminal of channel 2 is labeled +2 with
the negative channel labeled -2. The output of the multiplexer is available
through the OUTO bus.

Figure 2-3. Two-Wire Wiring Diagram

You can connect different types of two-wire inputs to the SCXI-1127. For
example, in Figure 2-3, a thermocouple (V2) is shown connected to
channel 27, and on channel 5 (R1) and 24 (R2) resistance measurements are
being made. Consult the Making Temperature Measurements section for
more information on temperature compensation measurements for making
accurate thermocouple measurements.
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One-Wire Channel Scanning Configuration
The SCXI-1127 has 64 one-wire channels in the multiplexer mode that are
available through the SCXI-1331 terminal block. Figure 2-4 shows the
SCXI-1127 configured as a 64-to-1 one-wire multiplexer. One-wire
configuration provides a high channel count because all input signals have
the same reference. This common reference, called 1_WIRE_LO_REF on
the SCXI-1127, is available to you through the screw terminals on the
SCXI-1331 terminal block.

Out0+ .11
OutO—

1 — WIRE — LO —REF

ci—i —
64-to-1

Single-ended
Multiplexer

ABO
Switch

Figure 2-4. One-Wire Block Diagram

HVAB
Backplane

The output of the 64-to-1 multiplexer is available through the OUTO+ and
OUTO- screw terminals on the SCXI-1331. You can also connect the output
of the SCXI-1127 to the HVAB backplane using switch ABO to make the
connection.

On power up, switch ABO is open, disconnecting the SCXI-1 127 from the
high-voltage bus. I f  you are using the module with a high-voltage
backplane, you need to close the ABO switch to connect the multiplexer
output to the HVAB backplane. You can do this through NI-SWITCH.

Figure 2-5 shows an example of a one-wire configuration using the
SCXI-1331 terminal block. The diagram shows the one-wire terminal
block connections for channels 4, 24, and 59. Channel 4 (R1) is measuring
a resistance. The positive channel is labeled 4 while the negative terminal
(common reference) is labeled 1_WIRE_LO_REF.
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Figure 2-5. One-Wire Wiring Diagram

Both channel 24 (V1) and 59 (V2) are measuring voltage sources. The
positive terminal of these sources go to screw terminals labeled 24 and 59
respectively. The negative terminals or the common reference for the
voltage source is wired to the 1_WIRE_LO_REF screw terminals.

The output of the multiplexer is available through the OUTO bus.
Resistance is measured at channel 4 and voltage at channels 24 and 59.

Four-Wire Channel Scanning Configuration
You can use an SCXI-1 127 as a 16-to-1 four-wire multiplexer. Figure 2-6
shows a block diagram of the input switching structure in four-wire mode.
You can connect up to 16 four-wire channels to the SCXI-1127 using a
SCXI-1331 terminal block. The four-wire multiplexer consists of dual
16-to-1 multiplexers.
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Figure 2-6. Four-Wire Block Diagram

HVAB
Backplane

When used with an NI-DMM for four-wire ohms measurement, the upper
differential multiplexer provides the excitation source for the four-wire
channel being scanned.

The EXCITATION input to the upper multiplexer is available through the
OUTO+ and OUTO- screw terminals on the SCXI-1331. The SENSE output
from the lower 16-to-1 multiplexer is available through the OUT2+ and
OUT2- screw terminals on the SCXI-1331. You can also connect the
EXCITATION and SENSE commons of the SCXI-1127 to the HVAB
backplane. Use switches ABO and AB2 to make this connection. You can
do this through NI-SWITCH. This is the recommended usage with the
NI-DMM.

Figure 2-7 shows an example of a four-wire channel configuration of the
SCX1-1331 terminal block. Channel 6 consists of channel 6A+ and 6A-,
and 6B+ and 6B-. Channel 6A of four-wire channel 6 is the excitation
channel and channel 6B is the voltage sense channel. Therefore, to make a
four-wire resistance measurement for example, a DMM should excite the
current through high-voltage ABO or OUTO using channel 6A and sense the
voltage across the resistor through AB2 or OUT2 using channel 6B.
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Figure 2-7. Four-Wire Wiring Diagram

On power up the ABO and AB2 switches are open, disconnecting the
SCXI-1127 from the high-voltage bus. I f  you are using this module with a
high-voltage backplane, you need to close the ABO and AB2 switches to
connect the EXCITATION and SENSE commons to the HVAB backplane.

Figure 2-7 shows an example of a four-wire configuration using the
SCXI-1331 terminal block. The diagram shows the four-wire terminal
block connections for channels 1 and 12. Resistance is measured on both
channels. Each channel has excitation pair + and - terminals labeled I A and
I 2A and SENSE terminals labeled 1B and 12B respectively.

RI is excited through the 12A + and - screw terminals and the voltage drop
across the resistor is measured through the 12B + and - screw terminals.
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