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Preface

Thismanual describes the eledricad and medhanicd aspeds of the BNC-2080and

BNC-2081 bards and contains information abou installi ng and making conredions to the boards.
The BNC-208X Series boards areanaog lreaout boards with BNC-style conredors. These
breakout boards conred to the National Instruments multifunction data acquisition bards for the
IBM PCIXT/AT, Personal System/2, and compatible computers, and Madntosh NuBus computers.

Organization of This Manual

The BNC-208X Series User Manud is organized as follows:

» Chapter 1, Introduction, describesthe BNC-208X Series boards; lists the contents of your
BNC-2080and BNC-2081 kts; describes the optional equipment, signal condtioning
accesries, and softwaresuppat; and explains how to unpadk your BNC-208X Series baard.

» Chapter 2, BNC-2080Board, describesthe BNC-2080 b@rd in detail, includingits function,
speaficaions, compatibility, connedion, mourting, and applicaion ndes.

» Chapter 3,BNC-2081Board, describesthe BNC-2081 bard in detail, includingits function,
speaficaions, compatibility, conrnedion, mourting, and applicaion ndes.

» Chapter 4, Installation andConredions, explains how to install and make conredions to the
BNC-208X Series boards.

* The Customea Commnunication appendix contains formsyou can use to request help from
National Instruments or to comment on ou products.

* The Indexcontains an alphabeticd list of key tetmsand topics in this manual, including the
page whereyou can find eat ore.

ConventionsUsed in This Manual

The following conventions areused in this manual:

italic Itali c text denates emphasis, a crossreferaice, or an introductionto a key
concept.
Lab bcard Lab board refersto the Lab-PC, Lab-PC+, Lab-NB, and Lab-LC boards.

Maantosh NuBus Madntosh NuBus refers to the Madntosh NuBus family of computers.

MIO-16 MIO-16rrefersto the AT-MIO-16, AT-MIO-16D, AT-MIO-16F-5,
AT-MIO-16X, MC-MI10-16,NB-M10-16,NB-M10-16X, and
PCGLPM-16 bards.

© Nationd Instruments Corporation % BNC-208X Sries User Manud
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PC PCrefersto PCXT/AT/EISA and IBM PS2 computers.

SG-205X SG-205X refersto the SG-2050,SCG-2051,SG2052,and SG-2053 bauds.
SG-206X SG-206X refersto the SG-2060,SC-2061,and SG-2062 bauds.

SG207X SG207X refersto the SG-2070,SCG2071,and SG-2072 b@irds.

Abbreviations

The following metric system prefixes areused with abbreviations for units of measure in this

manual:

Prefix Meaning Value
0- micro- 106
m- milli - 103
K- kil o- 103
M- mega- 106

The following abbreviations areused in this manual:

A amperes
C Cdsius
dB dedbels
[ degrees
F farads
fc cutoff frequency
Hz hertz

in. inches
m meters

0 ohms
% percent
0 pi

\Y volts

W watts
Acronyms

The following acronymsareused in this manual:

AC altemating current

CMRR common-mode rejedion ratio
DC dired current

DGND digital ground

DIFF differential inpu

/10 inpu/output

LED light-emitting dode

NRSE norreferenced single-ended inpu
RSE referenced singe-ended inpu
VDC vtis dired current

BNC-208X Series User Manud Vi © Nationd Instruments Corporation
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Related Documentation

The following National Instruments documents contain information that youmay find helpful as
you rea this manual:

e SC-205X Series User Manud (part number 32038501)
e SC-206X Series User Manud (part number 32020001)
o SC-207X Sries User Manud (part number 32023901)

The following National Instruments documents may also be helpful to you depending onthe type of
system you areusing with your BNC-208X Series boards:

* Maantosh NuBus users
- NB-MIO-16X User Manud (part number 32015701)
- NB-MIO-16 User Manud (part number 32029501)
- Lab-NB User Manud (part number 32017401)
* IBM PCKXT/AT users
- AT-MIO-16F-5 User Manud (part number 32026601)
- AT-MIO-16 User Manud (part number 32047601)
- Lab-PC User Manud (part number 32020501)
- Lab-PC+ User Manud (part number 32050201)
- PC-LPM-16 User Manud (part number 32028701)
e IBM PS2 Micro Channel users

- MC-MIO-16 User Manud (part number 32013001)

Customer Communication

National Instruments wants to receve you comments on ou products and manuals. We are
interested in the appli caions you develop with ou products, and we want to help if you have
problemswith them. To makeit easy for youto contad us, this manual contains comment and
configuration formsfor youto complete. These formsarein the appendix at the end d this manual.

© Nationd Instruments Corporation Vil BNC-208X Series User Manud
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Chapter 1
Intr oduction

This chapter describes the BNC-208X Series boards; lists the contents of your BNC-2080and BNC-
2081 kts; describesthe optional equipment, signal condti oning accesories, and softwaresuppat; and
explains how to unpadk your BNC-208X Series baoard.

The BNC-2080and BNC-2081 bards aretwo analog kreskout boards with signal-labeled BNC
conredors and analog signa condtioning area. The BNC-2080and BNC-2081 ieaout boards
simplify the conrnedion d analog signals, some digital signals, and two user-defined conredionsto the
data aqquisition baard in laboratory, test, and production environments. The BNC-2080can be
configured to use 8 dfferentia or 16 singe-ended analoginpu channels avail able onthe baard. The
boards have silkscreaned comporent locations for resisiors, and cgoadtors for bulding singlepade
highpassand lowpassfilters, and vdtage dividers.

Table 1-1 lists the speafic data aaquisition baards that can currently be used with the BNC-208X Series
boards.

Table 1-1. Data Acquisition Boards for Use with BNC-208X Series Boards

NB Series MC Series PC and AT Lab Series
(Macintosh (IBM PS/R2) Series (PC/IXT/AT and
NuBus) (PC/XTI/AT) Macintosh
NuBus)
BNC-2080 NB-MIO-16 MC-MIO-16 | AT-MIO-16
NB-MIO-16X AT-MIO-16D
AT-MIO-16F-5
AT-MIO-16X
PCGLPM-16
BNC-2081 Lab-LC
Lab-NB
Lab-PC
Lab-PC+

Note: When abaoard is referred to asan MIO-16 bard, the referance appli esto the AT-MIO-16,
AT-MIO-16D, AT-MIO-16F-5, AT-MIO-16X, MC-MI0-16, NB-MIO-16, NB-MI0O-16X,
and PGLPM-16 bards listed in Table 1-1. Similady, when a board is referrel to simply as a
Lab baard, the reference appliesto the Lab-LC, Lab-NB, Lab-PC+and Lab-PCbaards listed in
Table 1-1.

All analog signals from the data acquisition baard aremade avail able at BNC conredors. Ead o the
BNC-208X Series boardsis conreded dredly to the data aqquisition bard (NB, MC, Lab, PC, or
AT Series) by a50-pinribboncable. The AT-MIO-16D requires an NB5 cable. The Lab-LC requires
an NB1Ocable. If any SG-206X Series digital signal condtioning bards arealso being used with the
same data aqquisition baard for condtioning d the digital 1/0 signals, then an SG-205X Series cable
adapter board is required.

© Nationd Instruments Corporation 1 BNC-208X Series User Manud
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Figure 1-1. BNC-2080 Board Directly Connected to an MIO-16 Board

The BNC-208X Series boards can be mounted beside an SC-205X Series cable adapter board, an
SC-206X Series signal conditioning board, and an SC-207X Series general-purpose termination
breadboard in a 19-in. rack-mount chassis. You can mount your BNC-208X Series board on the
left or right side of the rack mount. Mounting the BNC-208X Series board on the left side and
running the cable under the BNC-208X Series board to connect to the any of the SC Series boards
will make access to both boards easier. Figure 1-2 shows the BNC-208X, SC-207X, SC-206X,
and SC-205X Series boards connected to an MIO-16 board.

Figure 1-2. BNC-208X, SC-207X, SC-206X, and SC-205X Series Boards
Connected to an MIO-16 Board

BNC-208X Series User Manual 12 © National Instruments Corporation
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What Your Kit Should Contain

Therearethreekit versionsfor ead of the BNC-2080and the BNC-2081 b@rds—ore kit containsa 0.5

Introduction

m cable, ore kit containsa 1.0m cable, and ore kit contains no cable, listed as foll ows.

Kit Name Kit Part Kit Component Board Part
Number Number

BNC-2080 kt with 0.5m 77657905 | BNC-2080 bard 18163001
cable 50-conduwctor 0.5m NB1 céble 18052405
BNC-2080 kt with 1.0m 77657910 |BNC-2080 bard 18163001
cable 50-conduwctor 1.0m NB1 ceble 18052410
BNC-2080withou cable 77657990 | BNC-2080 bad 181630601
BNC-2081 kt with 0.5m 77659905 |BNC-2081 bard 18163501
cable 50-conduwctor 0.5m NB1 céble 18052405
BNC-2081 kt with 1.0m 77659910 |BNC-2081 bard 18163501
cable 50-conduwctor 1.0m NB1 ceble 18052410
BNC-2081withou cable 77659990 | BNC-2081 bad 18163501

Y ou can identify which version d the BNC-208X Series kit you have by looking upthe part numberin

the precading table.

In addition to the board, ead version o the BNC-208X Seties kit contains the foll owing comporent.

Kit Component

Part Number

BNC-208X Saries User Manud

32040701

If your kit is missihg any o the comporents or if youreceved the wrong \ersion, contad National

Instruments.

Optional Equipment

Equipment Part Number
Type NB5 cable (for the AT-MIO-16D)
0.5m 18130405
1.0m 18130505
Radk-mourt chassiskit with actylic plastic cover
Singe height 18063601
Doule height 18063602
Radk-mount chassiskit with metal wraparoundcover
Singe height 18108001
Doube height 18108002

© Nationd Instruments Corporation 13
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Signal

Conditioning Accesries

Chapter 1

Accesory Part Number

SSRSelies eight-channel badplane

with 0.4m cable for SG-2050Series 77629018
SCG2070and 50condictor cable

0.5mcable 77635800

1.0mcable 77635810
SCG2071and 50conductor cable

0.5mcable 77635801

1.0mcable 77635811
SG2072and 50condictor cable

0.5mcable 77635802

1.0mcable 77635812
SCG-2072D and 50Gconductor cable

0.5mcable 776358102

1.0mcable 776358112
SCG-2060and 26conductor cable

0.2mcdable 77633600

0.4m cable 77633610
SCG2061and 26conduwctor cable

0.2mcdable 77633601

0.4mcable 77633611
SCG2062and 26conductor cable

0.2mcadle 77633602

0.4m cable 77633612
SCG2050and 50conductor cable

0.5mcable 77633500

1.0mcable 77633510
SCG2051and 50condictor cable

0.5mcable 77633501

1.0mcable 77633511
SCG2052and 50condictor cable

0.5mcable 77633502

1.0mcable 77633512
SCG-2053and 50conductor cable

0.5mcable 77633503

1.0mcable 77633513
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Chapter 1 Introduction

Software Support

The BNC-208X Series boards require no additional softwaresuppat beyondthat provided for the data
aquisition bard in use.

Unpacking

Your BNC-208X Series board is shipped in an antistatic padkage to prevent eledrostatic damage to the
board. Severd comporents onthe baoard can be damaged by eledrostatic discharge. To avoid such
damage in handingthe baard, take the following precaitions:

* Touch the antistatic package to ametal part of your computer chassisbefore removing the bcard
from the padkage.

* Remove the baard from the padkage and insped the board for loose comporents or any aher sign d

damage. Notify Nationa Instrumentsif the board appeass damaged in any way. Do nd instal a
damaged baard into you computer.

© Nationd Instruments Corporation 15 BNC-208X Series User Manud



Chapter 2
BNC-2080 Board

This chapter describes the BNC-2080 board in detail, including its function, specifications,
compatibility, connection, mounting, and application notes.

The BNC-2080 is an analog breakout board that makes it easy to connect to all MIO-16 or
PC-LPM-16 analog signals and a few digital signals via BNC connectors. All other MIO-16
signals are accessible via solder holes in the board next to data acquisition board input connectors.
Passive analog input signal conditioning, such as filters and dividers, can also be added.

The BNC-2080 board is used with the National Instruments data acquisition boards for the
Macintosh NuBus (NB Series), IBM PS/2 Micro Channel (MC Series), and PC/XT/AT and
compatible computers.

Figure 2-1 shows the BNC-2080 board.

Figure 2-1. BNC-2080 Analog Breakout Board

The BNC-2080 board has BNC connectors for all analog signals, a few digital signals, and two
user-defined connectors. With open component positions in the input paths, you can insert
resistors and capacitors for conditioning the 16 single-ended or 8 differential analog input signals.
The BNC-208X Series boards can also be used in conjunction with the other signal conditioning
accessories, including the SC-207X Series boards. For connection of multiple signal conditioning
accessories, an SC-205X Series cable adapter board must be used.

© National Instruments Corporation 2-1 BNC-208X Series User Manual




BNC-2080Board Chapter 2

Figure 2-2 ill ustrates the parts locaor diagram for the BNC-2080 bard.

Product Name,
Part Number, and

RSE or NRSE Revision Letter
Selection

50-Pin 1/0—\
Connectors

Two User—
7— Defined Ports

Solder Holes
for Remaining
I/0 Signals

P

Fuse

o
\- Shield Ground

Selection

DIFF or SE Mode
Selector Switch
(Eight total)
M!IO—16 or LPM=16

Selector Switch

Figure 2-2. BNC-2080Board Parts Locaor Diagram
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Chapter 2 BNC-2080Board

Power Connections
Because the BNC-2080 bard is an analog kregkout board for bath the MI10O-16 and PGLPM-16
boards, it has a flexible power conredion scheme.

Switch S5 is resporsible for seleding the powerinpus from the 1/0O cable. Switch S5is athree-
position switch that configures the BNC-2080to conred to pins 33(DGND) and 34(+5V) in
paosition A, to nol/O pinsin pasition B, andto pins 49 (+5 V) and 50(DGND) in pasition C.

Table 2-1 showsthe setting to be used with ead o the National Instruments data acquisition
boards.

Table 2-1. Switch S5 Settings for National Instruments Data Acquisition Boards

Board S5 Setting

AT-MIO-16
AT-MIO-16D
AT-MIO-16F-5
AT-MIO-16X
MC-MIO-16
NB-MIO-16
NB-MIO-16X
PGLPM-16

oO>r>>>>>>

Warning: If the dataaaquisition bard dces na use pins 3334 a pins 4950for power
conredions, set switch S5 to pasition B. Failure to set switch S5 to pasition B under
these condtions could result in damage to you extemal power supdy, the
BNC-2080,the expansion bard conneded to the BNC-2080,and/or your computer.
Nationa Instrumentsis nat liable for damages resulting from such conredions.

Analog Input

Ead dfferentia analoginpu has seven open pasitions for signal condtioning comporents. Six of
these positions aredesignated as resisors, and ore is designated as acgpadtor. The board is
shipped with jumpersin two pacsitionsfor ead inpu. The equivalent circuit of oneinpu is shown
in Figure 2-3. The baard can be used when the MIO-16 baard is configured for bath 16single-
ended inpus and 8 dfferentia inpus. For spedfic applicatlionsill ustrating signal condtioning
with bah single-ended and dfferential inpus, referto the sedion titled Appli cation Notes laterin
this chapter.
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Input Schematic for ACH1 (DIFF mode)

1

S2 AISENSE —1—O
2] o NRSE
DIFF E
>l o 10 ke
AIGND —+—O
31211
COMMON w1
®
Channel 9 Channd 1
Case (Center) Case (Center)
BNC Conredor BNC Conredor
+5V +5V
R L] R4 __
C A
Jumpers Installed
“R15 Hereat Fadory _R11
heaee I | ___ Lo
AIGND AIGND
R20: iF R3! |
L2
G
Tolnpu
Multi plexer
ACH9 onMIO-16 ACH 1
(-in) (+in)

Figure 2-3. Onbaard Equivalent Circuit for DIFF Mode

The comporents arenumberad dfferently for ead channel. Table 2-2 lists the comporentsin ead
channel and their correspondenceto the circuit shown in Figure 2-3.
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Table 2-2. DIFF Mode Channel Comporent Positions

BNC-2080Board

Channel (Position in Figure 2-3)
Differential | Single-Channel A B C D E F G
0 0, 8 R2 R10 R19 R14 R1 R18 C1
1 1,9 R4 R11 R21 R15 R3 R20 C2
2 (2, 10 R6 R12 R23 R16 R5 R22 C3
3 (3,11 R8 R13 R25 R17 R7 R24 C4
4 4, 12 R28 R35 R45 R39 R27 R44 (9
5 (5, 13 R30 R36 R47 R40 R29 R46 C10
6 (6, 19 R32 R37 R49 R41 R31 R48 Cl11
7 (7, 15 R34 R38 R51 R42 R33 R50 C12

When the board is shipped, jumpers areinserted in the E and F positions of the inpu network, as

in Figure 2-3. These jumpers can be easily removed to buld analoginpu signal condtioning

circuits. Severd applicaions showing the use of these open comporent pasitions arediscussed in

the sediontitled Appli cation Notes later in this chapter.

Shield Ground

Jumper W2 is used to conred digital ground(DGND) to a grounced metal case. This optionis

useful only if the BNC-2080 bard is onmetal standdfsandis mourted in a grounded metal case.

Shield groundng can be seleded to reduce nase.

Figure 2-4 details the jumper settings for W2.

W2

Shield Ground Selected

Shield Ground Not Selectg

W2

D

d

Figure 2-4. W2 Jumper Settings

© Nationd Instruments Corporation
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Fuse and Power LED

The +5-V line from the data aayuisition baard is proteded bya 750 mA fuse. If thered paver
LED does nat light when the data aqquisition bard is powered on,chedk bah the 750mA fuse on
the BNC-2080 b@rd and the ouput fuse (if any) onthe MIO-16 baard. Information on
conreding paveris given in Chapter 4, Install ation andConredions.

Digital and Timing Signals

All of the analog signals and afew digital signals from the M10-16 data aqquisition baard aremade
available at BNC conredors onthe BNC-2080 bard. Because these signals arenat condtioned
or changed in any way by the BNC-2080 bard, referto you MIO-16 bard user manual for
information onthe use of these signals. If youwant opticd isolation d or relay control by the
digital 1/0 lines, youmust use the SG-2050cable adapter baard and the appropriate SG-2060
digital signal condtioning bard. If youwant accessto al MIO-16 signals via screwteminals,
you must use the SG-2070 o SG-2072 bard. For more information onthe SG-205X Series
boards, the SG-206X Serlies baards, or the SG-207X Series boards, referto either your National
Instruments caalog, the SC-205X Series User Manud, the SC-206X Series User Manud, or the
C-207X Series User Manud.

Spedfications

This sedionlists the speafications of the BNC-2080analog lre&kout board. Theseratingsare
typicd at 25° C unlessotherwise stated. The operaing temperaure range for this board is 0° to
70 C.

Analog Input

Number of channels 8 dfferential, 16singe-ended

Field conredions 24 BNC conredors; 18andog (MIO-16)
16 analog (LPM-16), [Seenae], 4 dgital,
and 2 ser-defined

Signal condtioning cgpability Seven open comporent positions per channel
that include conredions from ead inpu to
ground,+5 V, ead aher, and series
conredionsto the inpus of the data aayuisition
boards

Other signals Solder hdesfor remaining MIO-16 signals

Note: The DACO OUT and DAC1 OUT BNC conredors arefor use with only the MIO-16
boards. These conredorsareconreded to +12 VDC when the LPM-16 bard is in use.
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Power Requirements

Power consumption (at +5 VD C £5%)
Typicd 12mA with nosignal condtioninginstlled
Maximum 750mA from host computer

Note: The power spedfications pertain to the power supdy of the host computer. The maximum
power consumption d the BNC-2080 bard is afunction d the signal condtioning
comporentsinstalled. If the board is being pavered from the hast computer, the maximum
+5-V current draw is fusedimited to 750mA.

Physical

Board dmensions (including standdfs) 7.9 by 4.9 by 1.72t.

|/O conredors Two 50pin maleribboncable conredors
BNC conredors 24

Operating Environment
Temperaure 0°to 70 C
Relative humidity 5% to 90% norcondensing

Storage Environment
Temperaure 55°10125 C
Relative humidity 5% to 90% norcondensing

Board-to-Board Cabling
The BNC-2080 b@rd dredly conredsto any o the dataaayuisition baards listed in Table 2-3.

Table 2-3. Data Acquisition Boards Used with the BNC-2080Board

NB Series MC Series AT Series
(Macintosh NuBus)| (IBM PS/2) (PC AT)
BNC-2080 NB-MIO-16 MC-MIO-16 AT-MIO-16
NB-MIO-16X AT-MIO-16D*
AT-MIO-16F-5
AT-MIO-16X
PCGLPM-16

*Requires an NB5 cable, avail able separaely.
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The data aayuisition bards listed in Table 2-3, except for the AT-MIO-16D, conred to the
BNC-2080 b@rd as shown in Figure 2-5. The AT-MIO-16D conreds to the BNC-2080 vaa
100-condwctor type NB5 ribboncable, avail able separaely.

50-Pin I/O Connector

\

50-Condutor Cable

MI10O-16 ] [ BNC-2080

Figure 2-5. Dired Conredion between an MIO-16 Baard and the BNC-2080 Bard

If any sigral conditioning d the digital 1/0 parts with the National Instuments SG206X Series
boards is asired, then the SG2050cable adapter board must te used with the data acquisition
boards lised in Table 2-2.

Figure 2-6 shavs aconredion using tle SG2050céable adapter board.

50-Conductor SC-2070772
Cable
Digital I/O SC-206X Serig
MIO-16 BNC-2080 SC-2050 or
50-Conductor 26-Conductor |  8-Channel SSR
Cable Cable

Figure 2-6. Conrdion between an MIO-16 Baard, the BNC-2080 Bard, and the
SG2070/72 Bard o the MIO-16,and the BNC-2080and SG206X Series Baards
viathe SG2050 Bard

Warning: Do notconred the BNC-2080 bard toany baard other than a Nationa Instuments
MIO-16 dataaqquisition bard, the SG2070/72 bard, a the SG2050cable adapter
board. The BNC-2080 b@rd is notcompeatible with any other data aaquisition
boards a cable adapter baards. Attempts to us the BNC-2080 b@rd with products
for which it is not inended can result in damage to the BNC-2080 bard, the data
aquisition bard, a the hostcompuer. National Instuments isnotliable for
damages resultingfrom these conredions.

The BNC-2080 b@rd uses a 50-pin ribbon-cable conredor to conred to the 50-pin I/O conredor
on either a data aayuisition bard, the SG2070/72, o the SG2050cable adapter board. The
BNC-2080 tas two MIO-16 conredorsfor conreding to the SG2070/72 bard o the SG206X
Series bard viathe SG2050 bard. Fo mare information, sse Chapter 4, Installation and
Conredions
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Mounting

The BNC-2080 b@rd is equipped with metal standdfs so the board can be placal onaworkbench
nearthe hastcomputer. You can use an ogional radk-mourt chassis which can be fitted with a
flat, acwylic plastic cover. When the BNC-2080 bard is mourted in the chassis the bcard can be
grounced to its meta standdfs, and therefore to the radk. For more information, seeChapter 4,
Installation andConrediors.

Application Notes

The open comporent pasitions onthe BNC-2080 b@rd make adding signa condtioning
comporents to the analog inpu signals easier. Severd applicaions arecovere in this sedion,
includingfiltering and attenuation.

Thefiguresin this sedion gve examples ona spedfic inpu channel. If youwant to instll the
circuit ona different channel, consult Table 2-3 to determine the equivalent comporent pasitions
for the other channels.

Soldering and Desoldering on the BNC-2080 Board

The applications discussed hererequire youto make modificationsto the printed circuit board,
usually by removing jumpers and adding comporents. The BNC-2080 bard is shipped with wire
jumpersin the E and F pasitions (seeTable 2-3 and Figure 2-3). Use alow-wattage solderingiron
(20to 30W) when soldering to the board. To desolder onthe BNC-2080, \aauum-type tools
work best. Use carewhen desoldering to avoid damaging comporent pads. Only rosin-core,
eledronic-grade solder shoud be used. Acid-core solder damages the printed circuit board and
comporents.

Channel Configurations
MI10O-16 Analog Input

This sedion dscusssthe inpu configuration d the MIO-16 baard and the correspondng
configurations of the BNC-2080.

The anaoginpu channels of an MI10-16 dita aqquisition baard can be configured for ore of three
inpu modes: differential (DIFF) inpu mode, referenced singe-ended (RSE) inpu mode, or
norreferaced singe-ended (NRSE) inpu mode.

Althoughthe open comporent pasitions areplaced to faalit ate use with dfferential inpus, any of
the threemodes can be seleded. If the MIO-16 baard is configured in the RSE mode, all 16analog
inpu channels arereferenced to AIGND. If the MIO-16 baard is configured in the NRSE mode,
resisors shoud nd beinserted into pacsitions B or D of Figure 2-3 for any channel. Doing so can
cause inacairate readings becaise of incorred groundreference Resisbrs can be inserted into
these paositionsin the RSE mode. For information onthe inpu configurations, seeyou MIO-16
board user manual.

The BNC-2080 b@rd can be configured to work with al threeMIO-16 inpu corfigurations. The
DIFF mode is configured byflipping the switches next to eat pair of BNC connedorsto DIFF.
This must be doreto all eight switchesin arderto have eight differential channels. In DIFF mode,
thefirsteight analog (ACHO throughACH7) BNC conredors areused. The remainingeight
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analog (ACHB8 throughACH15) BNC conredorsarena used. The MIO-16 baard mustalso be
configured for differential input. The jumper W1 pcsitionis irrelevant in DIFF mode.

| @ ©

ACHO
J3
ACHO

[ |
DIFF [ | SE
S2
=g
DIFF =3 SE
S2

ACHS8

" © " ©

DIFFMode SE Mode
(Fadory Default Setting)

ACH8

Figure 2-7. Switch Configurationsfor Differential Mode or Single-Ended Mode

Note: All of the switches arerequired to be in the same position; that is, S1 throughS4 and S6
throughS9 mustall be in either the DIFF position a in the SE position.

The single-ended mode is configured by fli pping the switches next to ead pair of BNC conredors
to SE. This must be doreto all eight switchesin arderto have 16 single-ended channels. Inthe
singe-anded mode, all 16 BNC connedorsarein use. In the single-ended mode, all 16 BNC
cases aretied to the COMM ON signal. The COMM ON signal can be switched between AIGND
and Al SENSE throughjumper W1. SeeFigure 2-8. AISENSE is tied to COMM ON for NRSE
mode configuration and AIGND s tied to COMM ON for RSE mode configuration.

w1 wi
. AISENSE —— I
COMMON —
AIGND E—
RSE NRSE

Figure 2-8. W1 GroundReferaence Jumper

The threeconfigurations of the BNC-2080 b@rd correspondng to the inpu mode configuration o
the M10-16 areshown in Figure 2-9 and Figure 2-10.
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Figure 2-9. BNC-2080Switch Configurations for an M10-16 Configured in DIFF Mode
(Fadory Default Setting)
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Referenced Single—
Ended Mode (RSE)

Nonreferenced Single—
Ended Mode (NRSE)

§30858THRSRTEE
S3RATARRRRERER

Figure 2-10. BNC-2080 Switch Configurations for an MIO-16 Configured in RSE and

NRSE Modes
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Chapter 2 BNC-2080Board

As described in Chapter 2 o your M10-16 baard user manual, the inpu configuration o the
MIO-16 depends onthetype of signal source Therearetwo types of signal sources:
norreferaced o floating signals and goundreferanced signals. To measure floating signal
sources, the MIO-16 shoud be configured for the RSE mode or DIFF mode with bias resisbors.
To measure groundreferenced signal sources, the M10O-16 shoud be configured for the NRSE
mode or DIFFmode. Both types of signal sources and the recommended methods for M1O-16
board conredion arediscussd as foll ows.

Connecting Nonreferenced (or Floating) Signal Sources

A floating signal sourceis asignal sourcethat is nat conrneded in any way to the bulding gound
system, bu has an isolated groundreferace pant. If aninstrument or device has an isolated
output, that instrument or devicefalls into the floating signal source caegory. Some examples of
floating signal sources areouputsfor: thermocoupes, transformers, battery-powered devices,
opticd isolators, andisolation amplifiers. The groundreferance of afloating sourcemust be tied to
the ground d the data aayuisition baard to establish alocd or onbaard referencefor the signal.

Differential Inputs

To provide areturn path for the instrumentation amplifier bias currents, floating sources must have
a 10kl to 100k resisior to AIGND on oreinpu if DC-couded, a bath inpusif AC-couped.
For more detail ed information onconredions to floating signal sources and dfferentia inpus,
referto the configuration chapterin you MI10-16 bard user manual. These bias resisors can be
installed in pasitions B and D (Table 2-2 and Figure 2-3) of the BNC-2080 bard. Figure 2-11
shows bath the schematic and the comporent placement for asingle 100-K[] bias return resisor on
the negative inpu from afloating source conreded to Channel 1 (the D pasitionin Table 2-2).
Addtiona signa condtioning circuitry, such asfilters and attenuators, as described in the sedions
Building LowpassFilters, Buil ding HighpassFilters, and Buil ding Attenuaors (Voltage Dividers)
laterin this chapter, can be bult in the open comporent positions.
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R3 R4 A Channel 1 Channel 9
(+in) : (-in)
E R11 B

R20 R21 C -

100k Resisor

Input Schematic for ACH1
+ 0 R3 e
e} \V A
E Chanrd 1
(+in{Center})
To O BNC Conredor
Inpu G (C2
Multi plexer AIGND
R15=100 kI D
E Channdl 9
(-in{Case})
" g O O O
R20

Figure 2-11. Bias Return Resisor for DC-Couded Floating Source on Channel 1in
DIFFMode

Single-Ended Inputs

When measuring floating signal sources, the MIO-16 bard shoud be configured to supdy a
groundreference Therefbre, the M10O-16 shoud be configured for RSE mode. In this
configuration, the negative inpu of the MIO-16 instrumentation amplifieris tied to the analog
ground. Therebre, the BNC-2080 bard shoud be used in its factory configuration. In the
factory configuration, jumpers arein the two series positions, E and F (seeTable 2-2). In this
configuration, al of the signal grounds shoud betied to AIGND. Signal condtioning circuitry
such asfilters and attenuators, as described in the sedions titled Buil ding LowpassFilters,
Building HighpassFilters, and Buil ding Attenuators (Voltage Dividers) laterin this chapter, can be
built in the open comporent positions.
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Connecting Ground-Referenced Signal Sources

A grounced signal sourceis conreded in some way to the bulding system ground therefbre, the
signal sourceis arealy conreded to acommon gound pent with resped to the data acquisition
board (assuming the hast computer is plugged into the same power system). The nonisolated
outputs of instruments and cevicesthat pluginto the bulding powver system fall into this category.

Differential Inputs

If the MIO-16 dita aaquisition baard is configured for differential inputs, groundreferenced signal
sources conreded to the BNC-2080 bard need nospeda comporents added to the BNC-2080
board. Theinpus of the BNC-2080 bard can ke left in the factory-origina condtion, that is,
with only jumpersin the two series pasitions, E and F (seeTable 2-3). Signal condtioning
circuitry, such asfilters and attenuators, as described in the sedionstitled Buil ding Lowpass
Filters, Building HighpassFilters, and Buil ding Attenuators (Voltage Dividers) later in this
chapter, can be bult in the open comporent positions.

Single-Ended Inputs

When measuring goundreferanced signals, the extemal signal supdiesits own reference ground
point and the MIO-16 shoud na supgdy ore. Therebre, the MIO-16 bard shoud be configured
for the NRSE mode. Inthis configuration, al of the signal grounds shoud be tied to Al SENSE,
which conredsto the negative input of the instrumentation amplifier onthe MIO-16 baard. The
inpus of the BNC-2080 bard can ke left in the factory-original condtion, that is, with jumpersin
the series position (E or F, depending onthe channel). The open pasitions that conred the inpu to
AIGND, B and D (seeTable 2-2 and Figure 2-3), shoud na be used in this configuration.
Referencing the signal to AIGND can cause inacarate measurements resulti ng from an incorred
groundreference

Building Lowpass Filters

Simple, R-C lowpassfilters areeasily install ed in the BNC-2080 bard onany dfferential input
channel. Thefilters areuseful for acarate measurement and nase rejedion. By substituting
resisance and cgpadtance vaues into the foll owing formula (hereater referred to as Formula 2-1),
youcan cdculate asimple, orepae R-Cfilterto have a-3-dB pant cutoff frequency (fc):

1

fc= m (Formula 2-1)

The frequency resporse rolls off at arate of -20 dB per decale of increae thereafer. A Bode plot
of the amplitude versus normali zed frequency is shown in Figure 2-12.
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Amplitude dB

11 —+ 0
0.1 - -20
0.0171 T -40
0.00%xT T -60
0.000— - -80

I I I I I I
0.1 1 10 010 1,000 10,000
(fc) Normalized Frequency

Figure 2-12. Normalized Frequency Resporse of LowpassFilter

When measuring low-frequency signals (abou 4 Hz), if you have 400-Hz naise on you inpus,
you can add alowpassfilter with a cutoff frequency of 4 Hz. The 400Hz naise then attenuates by
40 B. Noticethat your 4-Hz signal aso attenuates, bu by orly 3 dB. Do nd negled any
patentia attenuation d signals of interest by this low-orderfilter.

Y ou must also chocse the filter comporent values. The resistance or the cgpadtancecan be
seleded arbitrarly; one value detemrmines the other. Picking the cgpadtor firstand lettingits value
detemine the resistancerequired is preferdle becaise more standard resisor values areavail able.
If acgpadtanceof 1 F is avail able, the resistanceis (by substitution into Formula 2-1) 39,7891,
or abou 39.8 K. This resistance must be divided bytwo to get the resisior value onead inpu of
adifferential channel. Therefbre, in this example, eat inpu hasa 19.89k! 1 resistor (or the
closeststandard value)in its series paositions, E andF. The closest standard 5% toleranceresisors
are20 k1. Thecloseststandard 0.8% resisrsare19.8 k1. National Instruments recommends
using 1% or bettertoleranceresisorsin this applicaion becaise differences between the resisior
values degrade the common-mode rgedionratio (CMRR). Figure 2-13 shows bah the schematic
and the comporent placement for a 4-Hz lowpassfilter placel on dfferential inpu Channel 1. If
the input signal sourceis floating, a bias return resisor must be placed in the D position (R15in
this case).

The BNC-2080 bard open comporent locaions do nd fadlit ate R-C lowpassfilters with the

MIO-16 baard configured for singe-ended inpus. Therebre, if the MIO-16 baard is configured
for single-ended inpus, lowpassfilters must be bult onthe custom breadboard area
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R4 A Channel 1 Channel 9
(+in) o (-in)
R11 B
R15 D BNC Conredor
R21 C -
] AN
19.8k Resisor 1-uF Capadtor
Input Schematic for ACH1
R3=19.8 kKJ
+
E Channel 1
(+in{Center})
To G C2=1uF O BNC Conredor
Input =M
Multi plexer
Channel 9
F (-in{Cese})
R20=19.8 kJ

Figure 2-13. LowpasskFilter onDifferential Channdl 1

Building Highpass Filters

Simple, R-C highpessfilters areeasily installed in the BNC-2080 bard onany dfferentia inpu
channd. Thefiltersareuseful for acarate high-frequency measurement and low-frequency naise
rejedion. By substituting resistance and cgpadtance valuesinto the following formula, hereater
referral to as Formula 2-2, youcan cdculate asimple, orepoe R-C filterto have a-3-dB pant f¢:

1
fc= RO (Formula 2-2)

The frequency resporse rolls off at arate of -20 dB per decale decreae thereafer. A Bode plot of
the amplitude versus narmali zed frequency is shown in Figure 2-14.
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Amplitude dB
1+ — 0
0.11 -T— -20
0.01— -T— -40
0.001— -T— -60
0.0001 -—— -80
I I I I I I
0.0001 0.001 0.01 0.1 1 10
_ (o
Normalized Frequency

Figure 2-14. Normalized Frequency Resporse of HighpassFilter

When measuring high-frequency signals (abou 50 KHz), if you have 50-Hz naise on you inpus,
you can add a highpessfilter with a cutoff frequency of 50 kHz. The 50-Hz naise then attenuates
by 60 dB. Noticethat your 50-kHz signal also attenuates, bu by orly 3 dB. Do nd negled any
potential attenuation d signals of interestif youadd alow-orderfilter.

Y ou must aso choacse thefilter comporent values. The resistance or the cgpadtance can be
seleded arbitrarily; one value detemrmines the other. Picking the cgpadtor firstand lettingits value
detemmine the resisiancerequired is preferdle becaise more standard resisior values areavail able.
Thefiltercircuit has ore series cgpadtor onead inpu of the differential channel. Because the two
cgpadtors arein series, the cgpadtance value that must be substituted into Formula 2-2 is the series
cgpadtance of the two cgpadtorsin series. For two cgpadtorsin series, the net cgpadtanceis the
redprocd of the sum of the redprocds of the two cgpadtances. For example, two 0.00tuF
cgpadtorsin series have a net cgpadtance of 0.0005uF. The two cgpadtors shoud be the same
value, or the CMRRIis degraded. If cgpadtors of 0.001uF areavail able, the resisanceis (by
substitution into Formula 2-2) 6,366[, or about 6.4 k1. Therebre, in this example, the input
channel has a 6.37%k[] resisor (or the closest standard value) in its cgpadtor pasition, G. The
closest standard 5% toleranceresisorsare6.2 k1. The closest standard 1% resisors are6.34 K.
Figure 2-15 shows bah the schematic and the comporent placament for a 50-kHz highpessfilter
placed on dfferentia inpu Channel 1. If theinpu signal sourceis floating, a bias return resistor
must be placed in the D position (R15in this case).

Note: Highpessfilters generdly exhibit poaer commorn-mode rejedion characeristics than
lowpassfilters becaise cgpadtors arein the seriesinput paths. Capadtors have poaer
tolerances than resisors, and matching d the inpu impedancesis crucial for good
common-mode rejedion.

The BNC-2080 b@rd open comporent locaions do nd fadlit ate R-C highpessfilters with the
MIO-16 baard configured for singe-ended inpus. Therebre, if the MIO-16 baard is configured
for single-ended inpus, highpessfilters must be bult onthe custom breadboard area

Note: Dueto spaceconstraints, when aresisor is inserted in pasition G (cgpadtor position) it
must be inserted verticdly before bending the otherlead to the board.
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Figure 2-15. HighpessFilter on Differential Channel 1
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Building Attenuators (Voltage Dividers)

Attenuators can be conneded to the analoginpus of the BNC-2080 b@rd when the inpus from its
data aayuisition baard arein DIFF mode. The BNC-2080 b@rd open comporent positions do nd
fadlit ate voltage dividers with the MIO-16 baard configured for single-ended inpus. Therefbre, if
the MIO-16 bard is configured for single-ended inpus, attenuators must be bult ona separae
breadbcard. Attenuators can be used to reducea signal that is outside the narmal input range of the
data aqquisition bard (x10V maximum).

Warning: TheBNC-2080 bard is na designed for any input voltages greaerthan 42V, even
if auserinstaled vdtage divider reduces the voltage to within the inpu range of the
dataaaquisition bard. Inpu voltages grederthan 42V can result in damage to the
BNC-2080 bard, any and all boards conneded to it, and the host computer.
Overvoltage can aso cause an eledric shock hazad for the operaor. National
Instrumentsis not liable for damage or injury resulting from such misuse.

A three-resisor circuit for attenuating vdtages at the differential inputs of the BNC-2080 bard is
shown in Figure 2-16. The figure also shows the placement of the resisiors onthe open
comporent positionsfor differential Channel 1. The gain G of this attenuator is given bythe
following formula

RG

G= (RE + RE + Rg)

(Formula 2-3)

Therebre, theinpu to the MIO-16 bard (Vm0) is asfollows:
Vmio =Vsc* G

whereV scis the voltage applied to the BNC conredors of the BNC-2080. The acairagy of this
gain equation depends onthe tolerances of the resisiors used.

Note: Dueto spaceconstraints, when aresisbor is to be inserted in pcsition G (cgpaator
position) it must be inserted verticdly before bending the otherlead to the board.
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+
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Figure 2-16. Attenuator for Use with Differential Inpus
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Example:
Using the valuesin Figure 2-13,

10 K] 1
(I0Kk] + 10k +10Kk) 3

G=
Therefre,

1
VMo = 3 Vsc

When the MIO-16 s configured for +10-V inpus, the board can acquire +30-V signals with this
attenuator circuit.

If the use of thermmocoupgesis required in you applicaions, using Nationd Instruments SG2070
board is better suited for the task. The SG-2070 bard is equipped with an onba@rd temperdure
sensor for use with thermocougde cold-junction compensation.

PC-LPM-16

The analoginpu sedion d an PGLPM-16 dhata aqquisition bard consistsof 16 goundreferenced
single-ended channels; therefore, the only valid configuration for the BNC-2080is aso RSE mode.
In this mode, all 16analoginpu BNC conredorsareused. Switches S1 through$S4 and S6
throughS9 must be in the SE pasition, and jumper W1 shoud bein the AIGND-COMMON
pasition, as shown in Figure 2-17 and Figure 2-18, respedively.

" ©

ACHO

ACH8

ge=n
DIFF E SE
2

*| ©

Singe-Ended Mode

Figure 2-17. Switch Configurations for SE Mode (PG-LPM-16)

Note: All the switchesarerequired to be in the same pasition; that is, S1 through$S4 and S6
throughS9 mustall bein the SE paositionfor use with the PGLPM-16.
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w1
» | —— AISENSE
COMMON
E— AIGND

RSE

Figure 2-18. GroundReferaence Jumper Position for Use with the PGLPM-16

The applicationinformation gven for MIO-16in the RSE input mode also appliesto the
PCLPM-16.

M10O-16 Analog Output

Analog ouput BNC conredors eat have two open comporent pasitions for optional signal
condtioning comporents. One of these is designated as aresisor and the other as a cgpaator.
The equivdent circuit for DACO OUT is shown in Figure 2-19. DAC1 OUT circuitry is identicd
to that of DACO OUT.

When the board is shipped, 0-[1 jumpers areinserted into the R9 pasition. These can be essily

removed to buld passive analog ouput signal condtioning circuits such as voltage dividers and
lowpassfilters.

DACOOUT ' T S T DACO OUT

Jumpers Instaled Here ' C5
at Fadory

BNC Conredor

AOGND

Figure 2-19. Analog Output Schematic for DACs DACO OUT Shown
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Chapter 3
BNC-2081 Board

This chapter describes the BNC-2081 board in detail, including its function, specifications,
compatibility, connection, mounting, and application notes.

The BNC-2081 is an analog breakout board that makes it easy to connect to all Lab data acquisition
board analog signals, a few digital signals, and two user-defined connectors via BNC-type
connectors. Analog input signal conditioning can be added, such as filters and dividers. All other
Lab signals can be accessed by solder holes in the board located next to the Lab input connectors.
In addition, there is a connector to provide access to all digital I/O ports. This connector is in the
standard pinout for connection to one of National Instruments DIO-24 boards.

The BNC-2081 board is used with the National Instruments Lab data acquisition boards for the
Macintosh (Lab-NB and Lab-LC), IBM PC/XT/AT, and compatible computers (Lab-PC and
Lab-PC+).

Figure 3-1 shows the BNC-2081 board.

Figure 3-1. BNC-2081 Analog Breakout Board

The BNC-2081 board has BNC connectors for eight single-ended input channels. Open
component positions at each analog input facilitate the addition of user-selected signal conditioning.
With open component positions in the input paths, you can insert user-supplied resistors and
capacitors for conditioning the eight single-ended analog input signals. :
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Figure 3-2 ill ustrates the parts locaor diagram for the BNC-2081 bard.

50-Pin 1/0 ® ®
Connectors — . 0 Digital 1/0
‘@’ ﬁ"@' "<;>° °° o Connector
Solder Holes g 7e@ Lo @ e o
for Remaining 3
1/0 Signals 45 ﬁg‘ SRS % "
4
' ool Lo °o/f lo ° o ° ! {
BNC—2081 s
o o @ ' © o o L
Fuse ASSYII63S-01 REV. B ©1991/S/N ﬁ
/ ® ®
’ \
Shield Ground——/ Product—/ LTwo User—
Selection Name Defined Ports

Part Number and
Revision Letter

Figure 3-2. BNC-2081Board Parts Locaor Diagram

Analog Input

Ead analoginpu has four open pasitionsfor signal condtioning comporents. All signal condtioning
comporents aredesignated as resisirs, but cgpadtors can be inserted for the construction o R-Cfilters.
The board is shipped with wire jumpersin ore paositionfor ead inpu. The equivalent circuit of one
inpu is shown in Figure 3-3. For spedfic applicaionsill ustrating signal condtioning with single-ended
inpus, referto Appli cation Notes later in this chapter.
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Input Schematic for ACH1
Channd 1
Case (Center)
G\/
BNC Conredor
R
—O--- r--O——@
A
+5V
Re L
e ! |
A ~— Jumper Install ed
C R6 Hereat Fadory
R14 '
A Tttt
—oO--: e
borpsoeees
To lnpu
AIGND ;; Multi plexer ACH1
onMIO-16

Figure 3-3. Onbaard Equivalent Circuit

The comporents arenumbered dfferently for ead channel. Table 3-1 is alisting d the comporentsin
ead channel and their correspondenceto the circuit shown in Figure 3-3.
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Table 3-1. Comporent Positions in Ead Channel

Position in Figure 3-3
Channel A B C D
0 R1 R2 R3 R13
1 R4 R5 R6 R14
2 R7 R8 R9 R15
3 R10 R11 R12 R16
4 R19 R20 R21 R31
5 R22 R23 R24 R32
6 R25 R26 R27 R33
7 R28 R29 R30 R34

When the board is shipped, ajumperis inserted in the C pasition d the inpu network. The jumper can
be easily removed to buld analoginpu signal condtioning circuits. A few spedfic applicaions showing
the use of these open comporent pasitions arediscussed in Application Notes later in this chapter.

Shield Ground

Jumper W1 is used to conred digital ground(DGND) to a grounced metal case. This optionis useful
only if the BNC-2081 bard is onmetal standdfs and mourted in a grounced metal case. Shield
groundng can be seleded to reduce nase.

Figure 3-4 shows the jumper settings for W1.

W2 W2

Shield Ground Selected Shield Ground Not Selected

Figure 3-4. W1 Jumper Settings
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Fuse and Power LED

The +5-V line from the data aqquisition baard is proteded bya 750mA fuse. If thered pover LED
does nat light when the data aaquisition bard is powered on,chedk the 750-mA fuse onthe BNC-2081
board and the output fuse (if any) onthe Lab data acquisition baard. Information on pever conredionis
given in Chapter 4, Install ation andConredions.

Digital and Timing Signals

All of the signals from the Lab data acquisition bard aremade avail able either by BNC conredors or
viasolder hdes onthe BNC-2081 b@rd. Because these signals arena condtioned o changed in any
way by this board, referto you Lab baard user manual for information onthe use of these signals. If
you want screwteminal accessto all signals, aNational Instruments SG-2071 bard can be used in
conjunctionwith the BNC-2081 bard. If youwant opticd isolation d or relay control by the digital 1/0
lines, youmust use a Nationa Instruments SC-2053cable adapter board and the appropriate SG-206X
Series digital signal condtioning baard. For more information onthese products, referto either your
National Instruments caalog, the SC-205X Series User Manud, the SC-206X Series User Manud, or
the SC-207X Series User Manud.

Speafications
This sedion lists the spedfications of the BNC-2081anaog kresout board. Theseratings aretypicd at

25 C unlessotherwise stated. The operaing temperaure range for this board is O to
70 C.

Analog Input
Number of channels Eight single-ended
Field conredions 15BNC conredors
Signal condtioning cegpability Four open comporent positions per channel that
include conredions from the inpu to ground,+5V,
and aseries conredionto theinpu of the data
aqquisition baard
Other signals Solder hdes for remaining Lab baard
1/O signals
DIO connedor DIO-24 conredor for digital ports
Power Requirements
Power consumption (at +5 VDC ' 5%)
Typicd 12 mA with no wser circuitry conreded
Maximum 750mA from host computer
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Note: The power spedficaions pertain to the power supgy of the host computer. The maximum
power consumption d the BNC-2081 bard is afunction d the signal condtioning comporents
installed. If the board is being pavered from the host computer, the maximum +5-V current is
fusedimited to 750mA.

Physical

Board dmensions (including standdfs) 7.9 by 4.9 by 1.725.

[/O conredors Three50-pin male ribboncable conredors
BNC conredors 15

Operating Environment
Temperdure 0to70 C

Relative humidity 5% to 90% norcondensing

Storage Environment
Temperaure 55 to 125 C

Relative humidity 5% to 90% norcondensing

Board-to-Board Cabling

The BNC-2081 bard dredly conredsto any o the dataaaquisition baards listed in Table 3-2.

Table 3-2. Data Acquisition Boards Used with the BNC-2081Board

Lab Board
(PC/XT and Macintosh NuBus)

BNC-2081Board Lab-LC
Lab-NB
Lab-PC
Lab-PC+

The BNC-2081 bard dredly conredsto the Lab-PC Lab-PC+and Lab-NB using the 50-pin NB1
cable suppied with the BNC-2081. The Lab-LC board conreds to the BNC-2081 wsingan NB10 cable,
avall able separaely.
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50-Pin I/O Connector

N

Lab Board [ BNC-2081

NB1 (LabPC, Lab-P@, Lab-NB)

or
NB10 (Lab-LC) cable

Figure 3-5. Direa Conredion ketween aLab Board and the BNC-2081Board

For digital signal condtioning with the National Instruments SG-206X Series boards, the SG2053cable
adapter board must be used with the Lab baard. Figure 3-6 shows aconredion wsing the SG-2053cable
adapter board.

— SC-2071
50-Conductor Cable SC-206X
G Series
OR o
PORT-B-
Lab Board BNC-2081 SC-2053 SC-206X
Series
Oy,
SC-206X
D|g|ta| I/O Series

Figure 3-6. Conredion between alLab Board, the BNC-2081,and the SG2071 Bard,
or the Conredion between aLab Board, the BNC-2081,and the
SCG-206X Series Baard, viathe SG2053 Bad

Warning: Do notconred the BNC-2081 bard toany baard other than a National InsrumentsLab
dataaqquisition bard, the SG2053cable adapter board, a the SG2071 bard. The BNC-
2081 bard is notcompetible with any other data aqquisition bards a cable adapter
boards. Attempts to us the BNC-2081 b@rd with products for which it was not inended
can result in damage to the BNC-2081 bard, the data aaquisition bard, a the host
compuer. National Instuments isnot liable for damages resultingfrom these conredions.

The BNC-2081 b@rd uses a 50-pin ribbon-cable connedor to conned to the 50-pin 1/O conredor on
eitheralab data aqquisition bard, an SG2053cable adapter board, a the SG2071. If the BNC-2081
board is to ke used with the SG2053 @ the SG-2071 bardsand is mourgd in arad, the cable should
run uneémeah the BNC-2081 bard for essier access to tie BNC-2081. Fo mare information, e
Chapter 4, Installation and Conedions
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Mounting

The BNC-2081 bard is equipped with metal standdfs so the board can be placed onaworkbench near
the hastcomputer. You can use an ogional radk-mourt chassis which can be fitted with aflat, actylic
plastic cover. When the BNC-2081 bard is mourted in the chassis the board can be grounded to its
metal standdfs, and therereto therad. For more information, seeChapter 4, Install ation and
Conredions.

Application Notes

The open comporent positions onthe BNC-2081 bard make adding signal condti oning comporents to
the analog inpu signals easier. Severd applicaions arecovered in this sedion, including filtering and
attenuation.

Thefiguresin this sedion gve examples ona spedfic inpu channdl. If youwant to instal the circuit on
a different channel, consult Table 3-1 to determine the equivaent comporent pasitions for the other
channels.

Soldering and Desoldering on the BNC-2081Board

With the applications discussed here youmust make modificaions to the printed circuit board, usualy
by removing jumpers and adding comporents. The BNC-2081 b@rd is shipped with ore jumperin the
C position (seeTable 3-1 and Figure 3-3). Use alow-wattage solderingiron (20to 30W) when
soldering to the bcard. To desolder onthe BNC-2081, \aauum-type tools work best. Use carewhen
desoldering to avoid damaging comporent pads. Only rosin-core, eledronic-grade solder shoud be
used. Acid-core solder damages the printed circuit board and comporents.

Connecting Nonreferenced (or Floating) Signal Sources

A floating signal sourceis asignal sourcethat is na conreded in any way to the bulding gound
system, but has an isolated groundreferece pant. If aninstrument or device has an isolated ouput, that
instrument or devicefalls into the floating signal sourcecaegary. Some examples of floating signal
sources areouputsfor: themocougdes, transformers, battery-powered devices, opticd isolators, and
isolation amplifiers. The groundreference of afloating source must be tied to the ground d the data
aqquisition baard.

No speda comporents areneeled to measure signals from floating sources conreded to the
BNC-2081 bard. Because the negative side of the single-ended inpusis grounced, al floating sources
arereferenced to the same ground. Theinpus of the BNC-2081 b@rd can beleft in the factory-origina
condtion, that is, with ajumperin the series paosition, C (seeTable 3-1). Signa conditioning circuitry,
such as the filters and attenuators described in Building LowpassFilters, Building HighpassFilters, and
Buil ding Attenuators (Voltage Dividers) laterin this chapter, can be used.

Connecting Ground-Referenced Signal Sources
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A grouncked signal sourceis conreded in some way to the bulding system ground therefore, the signa
sourceis drealy conneded to acommon gound pant with resped to the data aayuisition bard,
asuming the hast computer is plugged into the same power system. The norisolated ouputs of
instruments and devicesthat pluginto the bulding paver system fall into this category.

In the case of grounded signal sources conreded to the single-ended inputs of the BNC-2081 bard, a
smell DC error can be measured because of differences between the ground paentials of the signal
souceandthe Lab baard. This error is unavoidable with the BNC-2081 b@rd because the Lab data
aqquisition bard is configured orly for RSE. No spedal comporents areneeded to measure signals
from grounced sources conreded to the BNC-2081 b@rd. Theinpus of the BNC-2081 bard can be
left in the factory-origina condtion,that is, with ajumperin the series pacsition C (seeTable 3-1 and
Figure 3-3). Signal condtioning circuitry such asthe filters and attenuators as described in the sedions
titled Buil ding LowpassFilters, Buil ding HighpassFilters, and Buil ding Attenuaors (Voltage Dividers)
later in this chapter, can be used.

Buildin g LowpassFilters

Simple, R-C lowpassfilters areeasily installed in the BNC-2081 bard onany inpu channel. Thefilters
areuseful for acarate measurement and nase rejedion. By substituting resistance and cgpadtance
values into the following formula (hereater referred to as Formula 3-1), youcan cdculate asimple, ore-
pole R-C filterto have a-3-dB pant f¢:

1
fc= @ RO (Formula 3-1)

The frequency resporse rolls off at arate of -20 dB per decale of increae thereater. A Bode plot of the
amplitude versus narmali zed frequency is shown in Figure 3-7.

Amplitude dB

11 —+ 0
0.1+ -+ -20
0.0 —+ -40
0.00t —+ -60
0.000+H— - -80

I | I I | I
0.1 1 10 010 1,000 10,000
(fc) Normalized Frequency

Figure 3-7. Normalized Frequency Respone of Lowpass Filer
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When measuring low-frequency signals (abou 4 Hz), if you have 400-Hz ndise on you inpus, youcan
add alowpassfilterwith a cutoff frequency of 4 Hz. The 400-Hz nase then attenuates by 40 d. Notice
that your 4-Hz signal also attenuates, but by oy 3 dB. Do nd negled any pdentia attenuation d
signals of interest by this low-orderfilter.

Y ou mustalso chocse the filt er comporent values. The resistance or the cgpadtance can be seleded
arbitrarily; one value detemminesthe other. Picking the cgpadtor firstand letting its value determine the
resisancerequired is preferdle becaise more standard resisor values areavail able. If acgpadtanceof 1
| Fis avail able, then the resistanceis, by substitutioninto Formula 3-1,

39,7891 , or abou 39.80 k . Therebre, in this example, theinpu hasa 39.8Gk™ resistor (or the
closeststandard value) in its series position, C. The closest standard 5%-toleranceresisor is

39 k' . For alowpassfilter onasingle-ended inpu, 5%-toleranceresisors suffice Figure 3-8 shows
bath the schematic and the comporent placement for a 4-Hz lowpassfilter placal onChannel 1.

D ACH1
A A Channel 1 AIGND
R14 m R Center Case
R5 B
R6 - C BNC Conredor
39-k” Resisor 1-7 F Capadtor
Input Schematic for ACH1
R6 =39 kI
+ g O— N/ \NN\F—O—
C Channdl 1
(Center)
Q
To b —— RW4=1F O BNC Conredor
Inpu =1 (Capadtor)
Multi plexer
(o]
AIGND
(Case)
AIGND -

Figure 3-8. LowpassFilter onChannel 1
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Buildin g HighpassFilters

Simple, R-C highpessfilters areeasily installed in the BNC-2081 ba@rd onany inpu channel. Thefilters
areuseful for acarrate high-frequency measurement and low-frequency nase rejedion. By substituting
resisance and cgpadtance vaues into the foll owing formula (hereater referred to as Formula 3-2), you
can cdculate asimple, orepade R-Cfilterto have a-3-dB pant fc:

1
fc= @ RO (Formula 3-2)

Theresporserolls off at arate of -20 dB per decale dropin frequency thereafer. A Bode plot of the
amplitude versus narmali zed frequency is shown in Figure 3-9.

Amplitude dB
1T -+ 0
0.1+ -+ -20
0.0 —+ -40
0.00t1 -+ -60
0.000~ + -80
| | I I I
0.0001 0.001 0.01 0.1 1 10
: (fe)
Normalized Frequency

Figure 3-9. Normalized Frequency Resporse of HighpassFilter

When measuring high-frequency signals (about 20 kHz), if you have 20-Hz ndse on you inpus, you
can add a highpessfilter with a cutoff frequency of 20 KHz. The 20-Hz naise then attenuates by 60 dB.
Noticethat your 20-kHz signal aso attenuates, bu by orly 3 dB. Do nd negled any pdential
attenuation d signals of interestif youadd alow-orderfilter.

Y ou must also choase the filt er comporent values. The resistance or the cgpadtancecan be seleded
arbitrarily; one value determminesthe other. Picking the cgpadtor firstand letting its value determine the
resistincerequired is preferale becaise more standard resisor values areavailable. If a0.00k! F
cgpadtor is avail able, the resistanceis (by substitution into Formula 3-2) 7,958 , or about 8.0 k' .
Therebre, in this example, the inpu channel hasa 7.96k! resisor (or the closest standard value) in
position D anda 0.00%" F cgpadtor in pasition C. The closest standard 5% toleranceresisior is 8.2 K .
Resisbr toleranceis nat aconcem in this application becaise most cgpadtors have poa tolerances (for
example, 20% to 30%). Figure 3-10ill ustrates bath the schematic and the comporent placement for a
20-kHz highpessfilter placad oninpu Channel 1.
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D ACH1
R14 - R4 A Channel 1 AIGND
(Center) O (Case)
© ° \/
<
R6 m BNC Conredor
8.2kl Resisbor 0.00! F Capadtor
Input Schematic for ACH1
R6 =0.001 F
(Capadtor)
+ <
Channd 1
C (Center)
To O BNC Conredor
Input D R14=8.2k
Multi plexer
AIGND
(Case)
AIGND -t

Figure 3-10. HighpassFilter onChannel 1

Buildin g Attenuator s (Voltage Dividers)

Attenuators can be conneded to the analoginpus of the BNC-2081 bard. Attenuators can be used to
reduceasignal that is outside the narmal input range of the data acquisition baard (" 10V maximum).

Warning: TheBNC-2081 bard is nat designed for any input voltages greaerthan 42V, even if a
userinstal ed vdtage divider reduces the voltage to within theinpu range of the data
aqquisition baard. Inpu voltages grederthan 42V can result in damage to the
BNC-2081 bard, any and all boards conreded to it, and the host computer. Overvoltage
can aso cause an dedric shock hazad for the operaor. National Instrumentsis nat liable
for damage or injury resulting from such misuse.
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A two-resisbr circuit for attenuating vdtages at the single-ended inpus of the BNC-2081 bard is
shown in Figure 3-11. Thefigure also shows the placement of the resisirs onthe open comporent
positions for Channel 1. The gain, G, of this attenuator is given bythe foll owing formula

Rp

G= (Rc+Rp) (Formula 3-3)

Therefore, theinpu to the Lab baard (V| ap) is asfollows:

Viab=Vsc+ G

whereV scis the voltage appli ed to the BNC conredors of the BNC-2081 ba@rd. The acaracy of this
gain equation depends onthe tolerances of the resisors used. The input impedence of the channel with

the voltage attenuator is Rc + Rp. This shoud be kept sufficiently highto avoid any loading effed on
the voltage youaremeasuring.

D ACH1
(Center) (Case)
R5 B
R6 - C BNC Conredor
10-kD Resisbor
Input Schematic for ACH1
-t O— "N/ N\—O0—
C Channdl 1
(Center)
To O BNC Conredor
Input D R14=10k
Multi plexer
AIGND
(Case)
AIGND it

Figure 3-11. Attenuator for Use with BNC-2081Board Inpus
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Example:
Using the valuesin Figure 3-12,

o 10k 1
“ 10k +10k 2

Therebre, Vi gp = (1/2) Vsc

When the Lab baard is configured for © 5-V inpus, the board can aaquire ’ 10-V signals with this
attenuator circuit. Theinpu impedence of the circuit is 10 kI + 10 ki =20 k' . The sourceimpedence
of the circuit is as foll ows:

10k || 10k =5k .

Lab Board Analog Output

Anaog ouput BNC conredors eat have two open comporent pasitions for optional signal
condtioning comporents. One of theseis designated as aresisior and the other as acapadtor. The
equivalent circuit for DACO OUT is shown in Figure 3-12. Circuitry for DAC1 OUT is the same.

When the board is shipped, 00 jumpers areinserted into the R17 an R18 pasitions. These can be easily
removed to buld passive analog ouput signal condtioning circuits such as voltage dividers and lowpass
filters. Figure 3-12 showsthe DACO OUT schematic. Figure 3-13 showsthe analog ouput schematic
for DACswith DACO OUT shown.

DACOOUT I ‘ N Rl?T DACO OUT

Jumpers Install ed ' C1
Hereat Fadory : :

BNC Conredor

AOGND

Figure 3-12. DACO OUT Schematic
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BNC-2081Board

T

Jumpers Installed Here
at Fadory

C5

DACO OUT

O BNC Conredor

AOGND

Figure 3-13. Analog Output Schematic for DACs DACO OUT Shown

Additional Signal Connection Information

For more information abou signal conredion, referto Chapter 2 o your Lab baard user manual.
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Chapter 4
Installation and Connections

This chapter explains how to install and make conredions to the BNC-208X Series boards.

Har dware Install ation

Most of the sedions that follow apply to all the BNC-208X Series boards. However, severd topics are
more board-spedfic than ahers. Unlessagiven topic is delineaed by bard, the topic appliesto all
BNC-208X Series boards.

Har dware Installation for the BNC-2080 and the BNC-2081

The following aregenerd instructions for installing you BNC-2080 o BNC-2081 bard in you
computer data aayjuisition system. Consult the user manual or technica refereace manud of your
computer for spedfic instructions and wamings. Noticethat the install ation instructions arethe same for
both BNC-2080and the BNC-2081 bards.

Caution: Turn the host computer off before making any conredions.

1. Deteminewhat signal condtioningis desired for the analoginpus andinstall the necessary
comporents into the open comporent paositions. If nosignal condtioning is needed onan inpu,
then the factory-install ed jumpers (on the BNC-2080 or jumper (onthe BNC-2081) mustbein
place

2. Chedk that jumpers W1 and W2 (onthe BNC-2080 and jumper W1 (onthe BNC-2081) areset
corredly for the current appli caion.

3. Moun the BNC-208X Series board into a 19-in. rack (optional).

4. Conred the BNC-208X Series board to the data aaquisition baard using a 50-pin ribboncable. (If
an SG-205X Seriesboard or SG207X Series baard is used with the BNC-208X Series board,
install and mourt the SG205X Seriesand SG207X Series boards as instructed in the SC-205X
SeriesUser Manud andthe SC-207X Series User Manud. Then conred the SG207X Series
board and the SG-205X Series board to the BNC-208X Series board using the 50-pin céble.
Connred the BNC-208X Series board to the data acquisition baard.)

5. Conred field signals to the BNC-208X Series board at the BNC conredors or solder hdesin the
board for remaining dgital signals.
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6. Attad the appropriate coverto the radk mourt (optional).
7. Turnthe computer on.

8. When finished, turn off any pavered extemal signals to the BNC-208X Series board before turning
off the computer.

Warning: The BNC-208X Series baards have nat been designed for use with high vdtage. Although
the open comporent pasitions areconfigured so that voltage dividers can be instaled to
reducea highinpu voltage to within the” 10-V data aayuisition bard input range, the
maximum safeinpu voltage at any pant onthe BNC-208X Series boardsis 42-V pe&.
Inpu voltages largerthan 42V, even if attenuated by a voltage divider onthe BNC-208X
Series board, can result in damage to the BNC-208X Series board, the data acquisition
boards, or the hostcomputer. High vdtage can also cause an eledric shock hazad to you.
National Instrumentsis nat liable for damages or injuries resulti ng from these conredions.

Installin g the SC-205X Series Cable Adapter Boards

Consult the SC-205X Series User Manud for instructions onthe installation o your SG-205X Series
board if any of these boards arebeing used.

Installin g the SC-207X General-Pur pose Termination Breadboards

Consult the SC-207X Series User Manud for instructions onthe installation d your SG-207X Series
board if any of these boards arebeing used.

Rack Mounting

Your BNC-208X Series board can beinstaled on talf of a 19-in. rack-mourt chassis You can mourt
one BNC-208X Series board dongside an SG205X Series cable adapter board, an SG-206X Series
digital signal condtioning baard, a an SG-207X Series generd-purpose termination kreadboard. Y ou
can mourt your BNC-208X Series board ontheleft or right side of the 19-in. radk mourt. Mourtingthe
BNC-208X Series board onthe left side of the radk and any ather of the SC Series boards onthe right
side of the radk will make accessto bah baards essier. Runthe conreding 50pasition cable uncemeah
the BNC-208X Series baard to the adjoining baard. The BNC-208X Series board occupies half of a
19in. rak, as shown in Figure 4-1 and Figure 4-2.
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s o ° o 1L
BNC-208X Series Board SC-207X Series Board
mLo o o ° |m
Left-Hand Right-Hand
Mounting Mounting
Position Position

Figure 4-1. Mourting Locationsfor the BNC-208X Series Board and SG-207X Series Board

SC-205X Series Board
BNC-208X Series Board or

SC-206X Series Board

A A S

Left-Hand Right-Hand
Mounting Mounting
Position Position

Figure 4-2. Mourting Locationsfor the BNC-208X Series Board and SCG-205X Series Board or SCG-
206X Series Boad
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Moun the BNC-208X Series baard in the chassisby removing the screws onthe battoms of the four
standdf s attached to the board and wsing the same screws to attach the board to the mourtingradk. The
two standdfsin the center of the board arefor suppat only and have no screws to attach the baard to the
rack as shown in Figure 4-3.

- P Washers and Screw
l_e ]
~4— Metal Standoff \

Circuit Board

i T~
/I

Rack Mount

Lock Washer
~&— Scrav

Figure 4-3. AttachingaMourtable Board to the Chassis

Be sure to include the washers aroundthe screws when attaching you baard to the rack mourt as shown
in Figure 4-3.

Noticethat jumper W2 (BNC-2080 and jumper W1 (BNC-2081) can conred the digital groundfor
bath baardsto the meta standdfs attadhed to the board. Radk mourting daes nat automaticdly ground
the boards to the metal chassisunlessthe appropriate jumper s set.

If two BNC-208X Selies boards conneded to dfferent data aaquisition baards need to be stadked,
doule-height mourting within ore radk-mount chassisis passble. Becaise only one

BNC-208X Series baard can be used with ead data aqquisition bard, this situation accurs only if two
or more data aqquisition bards arebeing wsed. You reed a hardwarekit for doulde-height mourting
consisting d two bradkets that areinstalled in theradk mourt. A secndrow of boards can be mounted
on these bradkets in the same way as the firstrow.
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Figure 4-4 ill ustrates doube-height mourting.

Install racks for double—height mounting #

First row of boards
mount « in bottom of
rack—mount chassis

Figure 4-4. Doulde-Haght Mourting

External Power Connection (If Necessary)

Your BNC-208X Series board draws vety littl e current from the computer power supdy. If severd
high-current SG-206X Series digital signal condtioning baards, such asthe SG-2062 bard, arebeing
used onthe same data aqquisition baard asthe BNC-208X Series board, some of these boards nead to be
powered by an extemal +5-VDC supfy. Because the SG-206X Series boards draw much more current
than the SG-207X Series or the BNC-208X Series, the SG-206X Series boards shoud be powered from
the extemal suppy, andthe SG207X Series baard o the BNC-208X Series board can be runfrom the
host computer power supdy. If an extemal power supgy is needed for the SG-206X or SG-207X
Series boards, seethe External Power Conredionsedion d the SC-206X Series User Manud andthe
XC-207X Series User Manud.
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BNC-208X Series Board Connection

Figure 4-5 ill ustrates the connedions from the BNC-2080 @ BNC-2081 baurds diredly to data
aqquisition baards viaa 50-condictor cable andto ather SG-Series boards, using an appropriate cable.

MIO-16 BNC-2080
50-Conduwctor Cable

SG2070

OR
50-Condtctor Cable SG2072

OR

SG206X

MIO-16 BNC-2080 SG-2050 Series

Digital 1/0

Lab Board BNC-2081
50-Conductor Cable

SG2071
SG2072

OR 50-Conductor Cable

OR ) SG206X
i Series

SG-206X
Series

Lab Boad BNC-2081 SG-2053

& |z
5 |5

SG-206X
Series

Digital 1/0

Figure 4-5. Conredions between Data Acquisition Boards and BNC-208X Series Boards
and ketween SG-205X Series Boards and BNC-2080and BNC-2081Boards
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Appendix
Customer Communication

For your convenience, this appendix containsformsto help you gthertheinformation recessary
to help us solvetechnicd problemsyou might have aswell asaform youcan useto comment on
the product documentation. Filling ou a copy d the Tedhnical Suppaet Form before contading
National Instruments helps us help you letter and faster.

National Instruments provides comprehensive technicd assisance aroundthe world. Inthe U.S.
and Canada, appli caions engineess areavail able Monday throughFriday from 8:00a.m. to

6:00 pm. (central time). In ather courtries, contad the nearest branch dffice Y ou may fax
guestionsto us at any time.

Corpor ate Headquarter s

(512 7958248

Tedhnicd suppat fax: (800 3282203
(512 7945678

Branch Offices Phone Number Fax Number
Australia (03) 879 9422 (03) 8799179
Austria (0662 435986 (0662 43701019
Belgium 02/757.00.20 02757.03.11
Denmark 45 76 26 00 45767111
Finland (90) 527 2321 (90) 502 2930
France (1) 48 14 24 00 (1) 48 14 24 14
Gemany 089741 31 30 08414 60 35
Italy 02/48301892 08301915
Japan (03) 37881921 (03) 37881923
Mexico 95 800 010 0793 95 800 010 0793
Nethedands 0348033466 034880673
Norway 32-848400 32848600
Singapore 2265886 2265887

Spain (92) 640 0085 (92) 640 0533
Sweden 0873049 70 08730 43 70
Switzedand 05620 51 51 0580 51 55
Tawan 02 377 1200 02 737 4644
U.K. 0635 523545 0635 523154
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Tednical Support Form

Photocopy this form and updite it ead time you make changes to you softwareor hardware and use the completed
copy d this form as areferacefor your current configuration. Completing this form acairately before contading
National Instruments for technicd suppat helps our applicaions engineess answer your questions more efficiently.

If youareusing any National Instruments hardwareor softwareproducts related to this problem, include the
configuration formsfrom their user manuals. Include additional pagesif necessary.

Name

Company

Address

Fax (___) Phore (___)

Computer brand Model Procesor

Operaing system

Spedl MHz RAM MB Display adapter
Mouse yes no Other adaptersinstalled
Hard disk cgpadty MB Brand
Instruments used

National Instruments hardware product model Revision
Configuration

National Instruments software product Version
Configuration

The problem is

List any error messages

The foll owing steps will reproducethe problem




Documentation Comment Form

National Instruments encourages you to comment onthe documentation supgied with ou products. This
information helps us provide quality productsto med your nedls.

Title:  BNC-208X Series User Manual
Edition Date: September 1993

Part Number: 32040701

Please comment onthe completeness claiity, and aganizaion d the manual.

If youfind errorsin the manual, please record the page numbers and describe the errors.

Thank youfor your help.

Name

Title

Company

Address

Phore  ( )

Mail to: Technicd Publicaions
National Instruments Corporation
6504 Bridge Point Parkway, MS 53-02
Austin, TX 7873065039

Fax to:

Tedhnicd Publicaions

National Instruments Corporation
MS 53-02

(512 7945678
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acronyms used in the manual, vii
analog lre&out board, 21
anaoginpu, 2-3, 26, 32
field conredions, 2-6
MIO-16, 29to0 213
number of channels, 2-6
other signals, 2-6
signal condtioning cgpability, 2-6
analog ouput
lab baard, 3-14
MIO-16, 223
schematic for DACs, DACO OUT, 2-23, 315
attenuators
bulding
BNC-2080, 220
BNC-2081, 312
for usewith dfferential inpus, 2-21

B

bias return resisbor, 2-14
BNC-2080, 21
conreded to M1O-16, 12
parts locator diagram, 2-2
BNC-2081, 31
analog lre&out board, 31
parts locator diagram, 3-2
BNC-208X
board conredion, 46
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contents of kit, 1-3
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board dmensions
BNC-2080, 27
BNC-2081, 36

C

cable adapter boards, installing, 42
cabling, bard-to-board
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BNC-2080, 27
BNC-2081, 36
channel configurations, 2-9
channels, number of
BNC-2080, 26
BNC-2081, 35
CMRR, vii
conredions, 4-1

D

DACO OUT schematic, 3-14
dataaquisition bards, 2-1, 46
for use with BNC-208X, 1-1
used with BNC-2081, 36
used with SG-2080, 27
desoldering
BNC-2080, 29
BNC-2081, 38
DGND, vii
DIFF, vii
DIFF mode, 2-11
channel comporent paositions, 2-5
onbaard equivalent circuit, 2-4
differential inpus, 2-13, 215
differential mode
switch configurations, 2-10
digital andtimingsignals
BNC-2080, 26
BNC-2081, 35
DIO conredor, 3-5
doulde-height mourting, 45

E

extema power conredion, 45

F

field conredions
BNC-2080, 26
BNC-2081, 35
filters. Seeaso hghpessfilters.; lowpassfilters.
highpass
BNC-2080, 217
BNC-2081, 311
lowpass
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BNC-2080, 215
BNC-2081, 39
fuse and paver LED
BNC-2080, 26
BNC-2081, 35

G

generd-purpose temination kreadboards
SG207X, 4-2
groundreferencejumper, 2-10
for use with LPM-16, 223
groundreferenced signal sources
BNC-2080, 215
BNC-2081, 38

H

hardwareinstl ation, 41
highpessfilters
BNC-2080, on dferentia channel 1, 219
BNC-2081, onchannel 1, 312
bulding
BNC-2080, 217
BNC-2081, 311
normali zed frequency resporse
BNC-2080, 218
BNC-2081, 311

[/O conredors, 2-7
instlation, 41

L

lowpassfilters
bulding
BNC-2080, 215
BNC-2081, 39
normali zed frequency resporse, 2-16, 39
onchannd 1, 310
on dfferentia channd 1, 217
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M

MIO-16, 21
analoginpu, 2-9
analog ouput, 2-23
mounting. Seeaso rack mourting.
BNC-2080, 29
BNC-2081, 38
doubde-heght, 4-5
locaions, 4-3

NRSE, vii
mode, 2-12

O

onbard equivaent circuit
BNC-2081, 33
for DIFF mode, 2-4
operding environment
BNC-2080, 27
BNC-2081, 36
optional equipment, 1-3

P

PCLPM-16, 21, 2-22
switch configurations, 2-22
physicd spedficaions
BNC-2080, 27
power and fuse LED
BNC-2080, 26
BNC-2081, 35
power conredions, 2-3
power consumption, 27
BNC-2081, 35
power requirements, 2-7
BNC-2081, 35
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R

rack mourting, 42
chassiscover attachment, 4-7
ribboncable conredors, 4-7
RSE, vii
mode, 2-12

S

SCG205X
conreded to MIO-16, 12
installation, 42
SCG206X
conreded to MIO-16, 12
SCG207X
conreded to MIO-16, 12
installation, 42
SE mode switch corfigurations, 2-22
shield ground
BNC-2080, 25
BNC-2081, 34
signal condtioning accesries, 1-4
signal condtioning capability
BNC-2080, 26
BNC-2081, 35
signal conredions
BNC-2081, 47
signal sources
floating
BNC-2080, 213
BNC-2081, 38
groundreferenced (BNC-2080, 3-8
norreferenced
BNC-2080, 213
BNC-2081, 38
single-ended
inpus, 2-14, 215
mode switch configurations, 2-10
soldering
BNC-2080, 29
BNC-2081, 38
spedfications
BNC-2080, 26
BNC-2081, 35
storage environment
BNC-2080, 27
BNC-2081, 36
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switch configurations
BNC-2080
MIO-16in DIFF mode, 2-11
MIO-16in RSE and NRSE modes, 2-12
differential mode, 2-10
for SE mode (LPM-16), 2-22
single-ended mode, 2-10
switch S5, 23
settings, 2-3
settings for data aqquisition bards, 2-3

T

timingand dgita signals, 3-5

U

unpadking BNC-208X, 1-5

V

VDC, vii

voltage dividers. Seeattenuators.
W

W1 goundreferancejumper, 2-10

W1 jumper settings, 3-4
W2 jumper settings, 2-5
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