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Important Information

Warranty

Copyright

Trademarks

The BNC-2090 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.

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 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 if 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 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.

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.

Product and company names listed are trademarks or trade names of their respective companies.

WARNING REGARDING MEDICAL AND CLINICAL USE OF NATIONAL INSTRUMENTS PRODUCTS

National Instruments products are 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 are 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.
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About
This
Manual

The BNC-2090 User Manual describes the features, functions, and
operation of the BNC-2090 accessory. The BNC-2090 is a rack-mount
analog breakout accessory with BNC-style connectors and spring-type
terminal blocks. This accessory connects to the National Instruments
MIO and PC-LPM-16 data acquisition (DAQ) boards for the IBM
PC/XT/AT and compatible computers, Macintosh NuBus and
compatible computers, PCI compatible computers, Sun SPARCstation
SBus computers, and NEC PC-9800 Series computers.

Organization of This Manual

The BNC-2090 User Manual is organized as follows:

O National Instruments Corporation

Chapter 1, Introduction, describes the BNC-2090 accessory, lists
what you need to get started, and describes the optional equipment.

Chapter 2, Configuration, Installation, and Signal Connection,
explains how to configure the switches and jumper on the
BNC-2090, install the BNC-2090, and connect signals to the
accessory.

Chapter 3, Signal Conditioning Application Examples, contains
instructions for adding signal conditioning components to your
BNC-2090 and contains signal conditioning examples for the
BNC-2090 in use with the MIO boards.

Appendix A, Specifications, lists the specifications for the
BNC-2090.

Appendix B, Using the PC-LPM-16, contains information on using
the PC-LPM-16 with the BNC-2090.

Appendix C, Customer Communication, contains forms you can
use to request help from National Instruments or to comment on
our products and manuals.

The Glossary contains an alphabetical list and description of terms
used in this manual, including abbreviations, acronyms, metric
prefixes, mnemonics, and symbols.

The Index contains an alphabetical list of key terms and topics in
this manual, including the page where you can find each one.

ix BNC-2090 User Manual



About This Manual

Conventions Used in This Manual

<>

bold

italic

bold italic
DAQ
MIO

SC-205X

SC-206X

SC-207X

The following conventions are used in this manual:

Angle brackets, containing numbers separated by an ellipsis, represent
a range of values associated with a bit or signal name (for example,
ACH<O0..7> stands for ACHO through ACH?7).

Bold text denotes menus, menu items, or dialog box buttons or options.

Italic text denotes emphasis, a cross reference, or an introduction to a
key concept.

Bold italic text denotes a note, caution, or warning.
Refers to the National Instruments data acquisition products.

Refers to the National Instruments 100-pin, 68-pin, and 50-pin MIO
Series boards.

Refers to the National Instruments SC-2050, SC-2051, SC-2052,
SC-2053, SC-2054, SC-2055, and SC-2056 boards.

Refers to the National Instruments SC-2060, SC-2061, and SC-2062
boards.

Refers to the National Instruments SC-2070, SC-2071, and SC-2072
boards.

Abbreviations, acronyms, metric prefixes, mnemonics, symbols, and
terms are listed in the Glossary.

Related Documentation

BNC-2090 User Manual

The following documents contain information that you may find
helpful as you read this manual:

*  Your MIO or PC-LPM-16 board user manual
e SC-205X Series User Manual
e SC-206X Series User Manual
e SC-207X Series User Manual

X O National Instruments Corporation



About This Manual

Customer Communication

National Instruments wants to receive your comments on our products
and manuals. We are interested in the applications you develop with
our products, and we want to help if you have problems with them. To
make it easy for you to contact us, this manual contains comment and
configuration forms for you to complete. These forms are in
Appendix C, Customer Communication, at the end of this manual.

O National Instruments Corporation Xi BNC-2090 User Manual



Chapter

Introduction

This chapter describes the BNC-2090 accessory, lists what you need to
get started, and describes the optional equipment.

About the BNC-2090

The BNC-2090 accessory is a rack-mount analog breakout accessory
with signal-labeled BNC connectors, spring terminal blocks, and analog
signal conditioning areas. The BNC-2090 accessory simplifies the
connection of analog signals and digital signals to the DAQ board for
use in laboratory, test, and production environments. You can configure
the BNC-2090 to use eight differential or 16 single-ended analog input
channels available on the accessory. The BNC-2090 has silkscreened
component locations for resistors and capacitors for building single-
pole highpass and lowpass filters and voltage dividers.

You can use the BNC-2090 with a 50, 68, or 100-pin MIO DAQ board
or a 50-pin PC-LPM-16 DAQ board. Refer to Appendix B, Using the
PC-LPM-16, for information on using the PC-LPM-16 with the
BNC-2090.

What You Need to Get Started

To set up and use your BNC-2090 accessory, you will need the
following:

[1 BNC-2090 accessory
L1 BNC-2090 User Manual

[l One of the following DAQ boards and the appropriate cable
50-pin MIO board (requires SH6850 or R6850 cable)
68-pin MIO board (requires SH6868 or R6868 cable)
100-pin MIO board (requires SH1006868 cable)
PC-LPM-16 DAQ board (requires SH6850 or R6850 cable)

O National Instruments Corporation 1-1 BNC-2090 User Manual




Chapter 1 Introduction

[l Screwdrivers (Phillips and flathead)
[l Four adhesive rubber feet (optional)

Detailed specifications for the BNC-2090 are in Appendix A,
Specifications.

Optional Equipment

You can also use the following National Instruments products with your
BNC-2090, including cables, connector blocks, and other accessories:

e SSR Series 8-channel backplane (with 0.4 m cable for the SC-205X
Series boards)

¢ SC-2050, SC-2051, or SC-2055 board (with 0.5 or 1.0 m 50-pin
cable)

¢ SC-2056 board (without cable)
e SC-2060, SC-2061, or SC-2062 (with 0.2 or 0.4 m 50-pin cable)
¢ SC-2070, SC-2072, or SC-2072D (with 0.5 or 1.0 m 50-pin cable)

BNC-2090 User Manual 1-2 O National Instruments Corporation



Chapter

Configuration, Installation,
and Signal Connection

This chapter explains how to configure the switches and jumper on the
BNC-2090, install the BNC-2090, and connect signals to the accessory.

Configuring Your BNC-2090

Your BNC-2090 is factory-configured. However, you must reconfigure
your accessory if you want to do any of the following:

e Use your BNC-2090 with a MIO board configured for RSE or
NRSE mode

e Connect the BNC-2090 shield directly to digital ground (DGND)
e Use a PC-LPM-16 as the BNC-2090 power source

e Condition your signals (Refer to Chapter 3, Signal Conditioning
Application Examples)

Figure 2-1 shows the front and back panels of the BNC-2090.

O) ©) ©) ®

AAAAAA

| |

A

Front Panel

© i — © e ®
e Vo B
® ® ®
Rear Panel
1 SWi1 2 SW9 3 68-Position Connector
4 Spring Terminal Blocks 5 Power Switch

Figure 2-1. BNC-2090 Rack-Mount Breakout Accessory
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Chapter 2 Configuration, Installation, and Signal Connection

Mode Configuration

75  Note:

BNC-2090 User Manual

The BNC-2090 is factory-configured for use with the MIO board in the
DIFF mode. Therefore, you must configure the BNC-2090 if you want
to use the accessory with the MIO board in either RSE or NRSE mode.
The BNC-2090 has nine front panel switches, shown in Figure 2-1, that
configure the accessory for differential (DIFF), referenced single-ended
(RSE), or nonreferenced single-ended (NRSE) mode.

If you want to measure floating signal sources, configure the MIO board
for DIFF or NRSE mode, both of which require bias resistors, or for
RSE mode. Refer to Chapter 3, Signal Conditioning Application
Examples, for information on installing bias resistors.

If you want to measure ground-referenced signal sources, configure the
MIO board for the NRSE mode or DIFF mode. Both types of signal
sources are discussed in the following sections.

If you configure the MIO board in the RSE mode, all 16 analog input
channels are referenced to AIGND. For more information on the input
configurations, see your MIO board user manual.

DIFF Input Mode

The BNC-2090 is factory-configured for DIFF mode so that all eight
switches (SW1-SWS8) are in the DIFF position. In DIFF mode, the first
eight analog BNC connectors (ACH<O0..7>) are used and the remaining
eight analog BNC connectors (ACH<8..15>) are not used. (BNC-2090
switch SWO position is irrelevant in this mode.) Make sure that your
MIO board is configured for DIFF input mode.

All of the switches are required to be in the same position; that is, S1
through S8 must all be in either the DIFF position or in the SE position.

RSE and NRSE Input Mode

First, configure the MIO board for RSE or NRSE input mode. Next,
configure the BNC-2090 for SE mode by flipping all eight switches
(SW1-SW8) next to each pair of BNC connectors to SE to have 16
single-ended channels. In this mode, all 16 BNC connectors are in use
and all 16 BNC shields are tied to a common signal. You can switch the
common signal between AIGND and AISENSE through switch SW9.
AISENSE is tied to a common signal for NRSE mode configuration and
AIGND is tied to a common signal for RSE mode configuration.

2-2 O National Instruments Corporation



Chapter 2 Configuration, Installation, and Signal Connection

Figure 2-2 shows the BNC-2090 front panel switches configured for
DIFF, RSE, and NRSE modes.

O ACHO ACH1 ACH2 ACH3 ACH4 ACH5 ACHB ACH7 DACOOUT
(o) R
O s
N
§
Oo O :
ACH8 ACH9 ACH10 ACH11 ACH12 ACH13 ACH14 DAC10UT
DIFF (Factory-Default Setting) Sw9 irrelevant in
DIFF mode
O ACHO ACH1 ACH2 ACH3 ACH4 'ACH5 ACHB ACH7 DACOOUT
o B
O g
o o oFF o oFF o o oTFF Q
y
§
Oo O §
ACH8 ACH9 ACH10 ACH11 ACH12 ACH13 ACH14 ACH15 DAC10UT
O ACHO ACH1 ACH2 ACH3 ACH4 ACH5 ACHB ACH7 DACOOUT
o 8
O g
N
§
Oo O :
ACH8 ACH9 ACH10 ACH11 ACH12 ACH13 ACH14 ACH15 DAC10UT
ﬂ — switch in SE or RSE mode

Figure 2-2. BNC-2090 Front-Panel Switch Configurations

Power Selection Switch

The BNC-2090 has a power switch on the rear panel, shown in

Figure 2-1. If you use an MIO DAQ board, slide this switch to the MIO
position. If you use a PC-LPM-16 DAQ board, slide this switch to the
LPM-16 position.

Shield Ground Jumper

Jumper W1, located inside the BNC-2090 near the power switch,
connects the shield of the 68-position connectors and BNC-2090 metal
case through a 100 Q resistor to DGND or directly to DGND. Table 2-1
shows your configuration options.

O National Instruments Corporation 2-3 BNC-2090 User Manual



Chapter 2 Configuration, Installation, and Signal Connection

BNC-2090 User Manual

Table 2-1.  Jumper W1 Settings
Configuration Description
100 Q to Ground—Use this
setting to reduce any potential
ground loop current, thereby
W1 improving the system noise
R1 100 Q TO GND @ performance. (When the BNC-
100 Q % SHIELD 2090 is rack-mounted, it will be
GND| e connected to a different ground.)
This is the factory-default setting.
% Digital
Ground
GND—Use this setting when the
BNC-2090 metal case is neither
connected to any other ground via
W1 arack mount nor connected to the
Ri 100 Q TOGND| @ MIO ground via a shielded cable
100 Q % SHIELD @ such as the SH6868. (Use this
GND |2 setting when you use the R6868,
R6850, or SH6850 cable.)
% Digital
Ground
You can also disconnect the
shield from the MIO ground by
removing the jumper from W1,
W1 which prevents the ground loop
R1 100QTOGND| ® current from being carried in the
100 Q % SHIELD | @ DGND return of the shielded
GND[ e cable. This option is best for
rack-mount configurations
where the BNC-2090 metal case
——— is already grounded.
— Digital
Ground
2-4 O National Instruments Corporation



Chapter 2 Configuration, Installation, and Signal Connection

To access and reconfigure jumper W1, perform the steps below.
Figure 2-3 shows the parts of the BNC-2090 you must remove.

1 Front Panel 2 Rear Panel Screws 3 Side Panel Screw 4 Jumper W1
Screws

Figure 2-3. Accessing Jumper W1

Remove the six front panel screws.

Remove one side panel screw.

Remove two rear panel screws.

Hold the front panel and slide the unit out of the metal case.
Set jumper W1 as needed.

Reassemble the BNC-2090 in reverse order.

A

Signal Conditioning Jumpers

If you want to condition your input signals, you may have to remove the
0 Q jumpers on the PWB behind the front panel (refer to Figure 3-1). If
you do not need signal conditioning, leave these jumpers in their

O National Instruments Corporation 2-5 BNC-2090 User Manual



Chapter 2 Configuration, Installation, and Signal Connection

factory-default settings. Refer to Chapter 3, Signal Conditioning
Application Examples, for more information.

Installing Your BNC-2090

Perform the following steps to connect your BNC-2090 to your DAQ
system. Consult your computer user manual or technical reference
manual for specific instructions and warnings.

1. Determine what signal conditioning you need for analog inputs and
install the necessary components into the open component
positions. Refer to Analog Input, in Chapter 3, Signal Conditioning
Application Examples, for more information.

2. Make sure that jumper W1 and switches SW1-SW9 are set
correctly for your current application.

3. Select the power source for the BNC-2090 by sliding the power
switch, located on the rear panel of the BNC-2090, to select the
DAQ board you are using (MIO or PC-LPM-16).

4. (Optional) You can mount the BNC-2090 into a 19 in. rack or place
the accessory on a workbench near the host computer. If you do not
rack-mount the accessory, you can use the four adhesive rubber feet
included in the BNC-2090 kit to keep the accessory stationary on
your workbench.

5. Connect the BNC-2090 to the DAQ board. Refer to Table 2-2 to
make sure you have the appropriate cable for your pin connector.

6. Connect your field signals to the BNC-2090 at the BNC connectors
or spring terminals. Refer to Connecting Analog Inputs or
Connecting Digital I/0 Signals for more detailed information.

7. Turn on the computer. If the green power LED, located on the front
panel of the BNC-2090 to the right of the spring terminal blocks,
does not light when you power on the DAQ board, turn off the
power for the BNC-2090 and make sure the power switch is in the
correct position for the board you are using.

8.  When you have finished using your BNC-2090, be sure you turn off
any powered external signals to the BNC-2090 before you turn off
your computer.

? Warning: The BNC-2090 is not designed for any input voltages greater than 42V,

BNC-2090 User Manual

even if a user-installed voltage divider reduces the voltage to within the
input range of the DAQ board. Input voltages greater than 42 'V can
damage the BNC-2090, any and all boards connected to it, and the host
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Chapter 2 Configuration, Installation, and Signal Connection

computer. Overvoltage can also cause an electric shock hazard for the
operator. National Instruments is NOT liable for damage or injury resulting
Jfrom such misuse.

Accessory-to-Board Cabling

The BNC-2090 has two 68-position connectors on the front and rear
panels that you can use to connect to your DAQ board. Table 2-2 lists
cables that you can use with the BNC-2090.

Table 2-2.  BNC-2090 Cabling Options

DAQ Board Required Cabling
100-pin MIO SH1006868
68-pin MIO SH6868 or R6868
50-pin MIO and PC-LPM-16* SH6850 or R6850

*When you are using the PC-LPM-16 board with the BNC-2090, some signal labels
on the BNC-2090 front panel are invalid. Refer to Table B-1 for the valid signals and
their function.

Caution: Do not connect the BNC-2090 to any board other than a National
? Instruments MIO or PC-LPM-16 DAQ board, the SC-2070/72 board, or the
SC-205X cable adapter board. Doing so can damage the BNC-2090, the
DAQ board, or host computer. National Instruments is NOT liable for
damages resulting from these connections.

If you want to condition digital I/O port signals with the National
Instruments SC-206X Series boards, you must use the SC-205X Series
cable adapter board with your DAQ board.

If you are using an SC-205X Series cable adapter board or an SC-207X
Series general-purpose termination breadboard with the BNC-2090,
refer to your SC-205X Series and SC-207X user manuals for installation
instructions. Then connect the SC-207X Series board and the SC-205X
Series board to the BNC-2090 using the appropriate cable. Figure 2-4
shows the BNC-2090 connected directly to different DAQ systems.
Figure 2-5 shows the BNC-2090 connected to DAQ boards and
SC-20XX boards.
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MIO-16
100-Position 68-Position
/ Connector Connector
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Figure 2-4. Direct Connection of an MIO Board to the BNC-2090
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Chapter 2 Configuration, Installation, and Signal Connection

MIO or
PC-LPM-16
DAQ Board

SH6868, R6868, SH6850,
R6850 or SH1006868 Cable

BNC-2090

W

SC-2070/72
General-Purpose
Termination
Breadboard

\

SC-2050 Digital /O SC-206 X Series
Cable Adapter or
Board 8-Channel SSR

SH6850 or R6850 Cable 26-Pin Cable

Figure 2-5. Connection between the DAQ Board, the BNC-2090 and SC-20XX Boards

Connecting Your Signals

The BNC-2090 board has BNC connectors for all analog signals, spring
terminal blocks for digital signals, and two user-defined connectors.

All of the analog signals from the MIO board are available at the front
panel of the BNC-2090. Because these signals are not conditioned or
changed in any way by the BNC-2090, refer to your MIO board user
manual for information on the use of these signals.

Table 2-3 shows the front panel labels for the BNC and terminal block
signal connectors. Refer to your MIO board user manual for more
information on these signals.

Table 2-3. BNC-2090 Front Panel Labels

BNC-2090 Front Panel Labels

Signal Description

BNC ACH<O0..15> Analog Channels 0 through 15
Connectors

DACOOUT D/A Converter 0 Out

DAC10UT D/A Converter 1 Out

EXTREF External Reference

PFIO/TRIG1 Programmable Function I0/Trigger 1
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Table 2-3.  BNC-2090 Front Panel Labels (Continued)

BNC-2090 Front Panel Labels Signal Description

USERI1 User-Defined 1
(Connected to USER1 Terminal Block)

USER2 User-Defined 2
(Connected to USER2 Terminal Block)

Terminal DIO<7..0> Digital Input/Output Channels 7 through 0
Blocks

DGND1 Digital Ground 1

USERI1 User-Defined 1

(Connected to USER1 BNC)

EXSTRB* External Strobe

SCANCLK Scan Clock

+5V +5 V Power

GND Ground

PFI<1..9> Programmable Function Input Channels
1 through 9

DGND2 Digital Ground 2

USER2 User-Defined 2
(Connected to USER2 BNC)

FREQOUT Frequency Out

CTRIOUT Counter 1 Out

CTROOUT Counter 0 Out
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Connecting Analog Inputs

Connecting Nonreferenced (or Floating) Signal
Sources

A floating signal source is a signal source that is not connected in any
way to the building ground system but has an isolated ground-reference
point. If an instrument or device has an isolated output, that instrument
or device falls into the floating signal source category. Some examples
of floating signal sources are: thermocouples, transformers, battery-
powered devices, optical isolators, and isolation amplifiers. The ground
reference of a floating source must be tied to the ground of the DAQ
board to establish a local or onboard reference for the signal.

DIFF Inputs

To provide a return path for the instrumentation amplifier bias currents,
floating sources must have a 10—100 kQ resistor to AIGND on one input
if DC-coupled, or both inputs if AC-coupled. For more detailed
information on connections to floating signal sources and differential
inputs, refer to the configuration chapter in your MIO-16 board user
manual.

You can install these bias resistors in positions A and B (see Table 3-1
and Figure 3-2) of the BNC-2090. Figure 2-6 shows both the schematic
and the component placement for a single 100 kQ bias return resistor on
the negative input from a floating source connected to channel 1

(B position in Table 3-1). Refer to Chapter 3, Signal Conditioning
Application Examples, for information on building additional signal
conditioning circuitry, such as filters and attenuators, in the open
component positions.

To Input

Mo C2(E) AIGND QQ J2

R4 = 100 kQ(B)

T R22(D)

Figure 2-6. Bias Return Resistor for DC-Coupled Floating Source on
Channel 1 in DIFF Mode
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