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##5270655121: MAJOR ELECTRICAL ENGINEERING
KEYWORDS: ELECTRIC ARC FURNACE /SLAG FOAM MONITORING SYSTEM/ ARC
VOLTAGE
KOBPOL SIRIMANUWAT: DESIGN AND CONSTRUCTION OF A DETECTOR
FOR SLAG FOAMING IN ELECTRIC ARC FURNACE USING ARC VOLTAGE

ANALYSIS. ADVISOR: SOMBOON CHONGCHAIKIT, D.ING, 76 pp.

One of the techniques to improve the thermal efficiency of the iron making process using
electric arc furnace is to control the slag foaming which covers the molten iron. Generally,
a steel mill with electric arc furnace estimates the slag foam thickness by observing the visual
perception and sound of the arc. The quality and efficiency depend upon experience and
perseverance of the operator. This article presents the design and construction of a detector for
slag foaming in electric arc furnace using arc voltage analysis. In this development,
the slag foaming detector analyzes arc voltage and interprets the signal for slag foaming index
using LabVIEW software. The study found a strong (positive) correlation between the slag
foaming index and gas flow rate which is significant at the 0.01 level. And the study found a
strong (negative) correlation between the slag foaming index and iron oxide content which is
significant at the 0.01 level. Moreover, the detector can indicate slag foaming in molten slag.
Therefore, this proposed method can be used to control slag foaming. It can also be applied

to the oxygen lance automatic control.

Department: Electrical Engineering

Field of Study:_____ Electrical Engineering Advisor’s Signature

Academic Year: 2012
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SCXI Chassis

e “
NI SCXI-1000, NI SCXI-1000DC, NI SCXI-1001
+ Shielded enclosures Operating Systems
for SCXI modules + Windows 2000/NT/XP
’ %”“ifmise environment Recommended Software
or signal conditioning —
* Rugged, compact chassis * LabVIEW ——
gged, compa + LabWindows/CVI e T S |
* Forced air cooling . o el |
Opti P * Measurement Studio | . .
+ Optional USB data acquisition and L g i I — e
+ Lookout ]! e = Py
control module VI Logge 1R o | | .
+ Optional rack mounting OgBer 2 il I =1 | [ ] 1
* 3 internal analog buses Driver Software! g E :_3 el ] 1 |
+ Timing circuitry for + NI-DAQmx o) T e L '
high-speed multiplexing * NI-SWITCH '
+ AC, DC, or battery-power options Uncluded with DAQ device or switch bl g -
* NI-DAQmx driver software @
simplifies chassis configuration
- vy

Overview
National Instruments offers rugged, low-noise SCXI chassis to house,
power, and control your SCXI modules and conditioned signals.
The unique SCXI chassis architecture includes the SCXIbus, which
routes analog and digital signals and acts as the communication
conduit between modules. Chassis control circuitry manages this
bus, synchronizing the timing between each module and the DAQ
device. With this architecture, you can scan input channels from several
modules in several chassis at rates up to 333 kS/s for every DAQ device.
The versatility of SCXI lies in its various chassis options and
expandability. You can choose from a number of different standard
AC or DC power options. You can control the system by connecting
directly to an M Series, E Series, B Series or USB multifunction DAQ
device. You can even daisy-chain up to eight chassis for control by a
single DAQ device. Regardless of your configuration, programming
the system does not change. You use the same function calls you use
with a DAQ device by itself. NI-DAQ or NI-SWITCH driver software

handles all low-level programming.

The SCXlbus

The SCXIbus is a guarded analog and digital bus located in the
backplane of the SCXI chassis. Modules inserted into the chassis
connect to this backplane automatically. This bus acts as a conduit
for routing signals, transferring data, programming modules, and

passing timing signals.

Chassis Control Circuitry

Each SCXI chassis includes control circuitry. This circuitry handles
all signal routing on the SCXIbus. During high-speed analog input
operations, it controls which input signals are connected to the bus
and routed back to the DAQ device. It also ensures tight
synchronization between the SCXI modules and the DAQ device.

Expandability

If your initial system requires more SCXI modules than one chassis
can hold, or your system requirements change, simply add another
chassis. With the SCXI expandable architecture, you can daisy-chain
up to eight chassis to a single multifunction DAQ device. Whether
vou are using a single-chassis or multichassis system, you can still
acquire data at rates up to 333 kS/s.

Power Options

These SCXI chassis offer a number of standard AC power options.
Simply choose the option for your country or a country compatible
with your power specifications. If you move your system to another
country, you can easily reconfigure the system for any of the other AC

power configurations.

National Instruments = Tel: (800) 813 3693 * info@ni.com * ni.com 1
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SCXI Chassis

SCXI-1000

The NI SCXI-1000 is a 4-slot chassis available with a number of
standard AC power options. This chassis is ideal for single-chassis or
low-channel-count applications. If your application grows, you can
daisy-chain two or more SCXI-1000 chassis. You can also use
off-the-shelf true sine wave DC-to-AC power inverters to power AC
chassis with a DC power supply.

SCXI-1000DC

The SCXI-1000DC is a 4-slot chassis that accepts DC power. You can
power it with any 9.5 to 16 VDC power supply, or use the optional
SCXI-1382 12 VDC battery pack (shown in the picture). You should
also consider the optional SCXI-1383 power supply/float charger to
operate the chassis from an AC power outlet when necessary.
This chassis is ideal for portable applications or other times when AC
power is not always available.

2 National Instruments » Tel: (800) 813 3693 « info@ni.com * ni.com

SCXI-1001

The SCXI-1001 is a 12-slot chassis with a number of standard
AC power options. As in the SCXI-1000 Series, you can daisy-chain
up to eight chassis to acquire or control up to 3,072 channels with a
single DAQ device. This chassis is ideal for high-channel-count
systems. You can use off-the-shelf true sine wave DC-to-AC power
inverters to power AC chassis with a DC power supply.

Ordering Information

NI SCXI-1000 776570-0P!
NI SCXI-1000DC 776570-00
NI SCXI-1001 776571-0P!

To choose your power option, replace the “P” with the appropriate number
for your country’s power:

1-US. 120 VAC

2 = Swiss 220 VAC

3 — Australian 240 VAC

4= Universal Euro 240 VAC

5 — North American 240 VAC

6 — United Kingdom 240 VAC

7 - Japanese 100 VAC

BUY NOW!

For complete product specifications, pricing, and accessory
information, call (800) 813 3693 (U.S. only)

or go to ni.com/signalconditioning.
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SCXI Terminal Blocks

SCXI Terminal Blocks

Terminal blocks fer quick,

easy connections

Strain-relief clamps

for reliable wiring

Connectivity options including BNC and
thermacouple plugs

Shielded front-mount

terminal blocks

Rack and DIN-rail mount options
available

Terminal block options for specific
measurement types

Onboard temperature sensor

Isothermal construction

for high-accuracy
thermocouple measurements
High-voltage attenuation
AC/DC coupling

Bridge offset nulling,

shunt calibration

Current inputs

for cold-junction compensation

Overview
National Instruments SCXI terminal blocks provide a convenient
method for connecting and disconnecting signals to your system. The
NI SCXI-13xx front-mount terminal blocks feature direct connections
to transducers at the screw terminals located within a fully shielded
enclosure or at front-mounted BNC connectors. Strain-relief clamps hold
the signal wires safely in place. You can also choose either the TC-2095
or BNC-2095 rack-mount terminal blocks for minithermocouple
connectars or BNC connectars. These terminal blocks are ideal
solutions for high-channel-count temperature or voltage applications.
TBX DIN-rail mount terminal blocks are an alternative to the SCXI-13xx
terminal blocks which attach directly to the front of an SCXI' module. The
TBX system includes shielded cables that connect the front I/0 connector
of an SCXI module to a TBX terminal block.

Some terminal blocks are designed for specific input types, such as
thermacouples, strain gages, and high-voltage inputs. See tables 2, 3,
and 4 to determine which SCXI terminal blocks are compatible with your
SCXI madule.

Figure 1. Termina! Block Configuration

Terminal Block Compatible SCXI Modules Cabling e Special Features
1303 SCX-1100, SCXI-1102, SCK-11028/C, SCK-1181 SHEE85 or AGE-8E V| Open TC detection isothermal construction, selectable ground referencing
TEX136 SCX-1120/D, SCX-1125, SCX1126 §H32324 - 20011 attenuation {up to 1,000 VDG
TEX-1325 SoX-1124 SHeB-48-A - High-voitage 250 VDC
TB1325 SCX-1182, SEX-1162HV, SCX-1183, SCX-11837 SHaz28 8 T High-valtage 250 VOC
TBX1328 SCX-1120, SCX-1120D, SCX-1121, SCX-1125, SCXI1128 SHaEA Soskets for current input resistors, isathermal cansiruction,
high-voltage 250 VDC
81328 SCXI-1120, SCX-1120D, SCX-1121, SCX-1125, SCX-1125 S$H32-32-4 - Selectable AC coupling frejects up to 250 VDC)
TBXSS SCXI-1100, SCX-1102, SCX-11028/C SHS-25 or ASE-96 -
SCXI-1104, SCX-1181, SCX-1104C
TEX24F All modules User-supplied wiin - =
CB50 SCX-1180 NB1 - -

*The T3X-24F is a genaral-purpose feedtrcogh terminal block that you can use with any SCXI madule or ront maunting terminal ocks

Table 1. TBX Terminal Block Selection Guide

NATIONAL
"7INST RUMENTS

61
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TBX Terminal Block

Selection Guide
Use the following steps to select the correct combination
of TBX terminal blocks and cables for your SCXI system:

1. Select the required terminal blocks - For each
SCXI madule, use table 1 to select the proper TBX
terminal block. If a TBX-13xx terminal block is not
available for your SCXI module, select the appropriate
number of general-purpose TBX-24F feedthrough
terminal blocks.

2. Select cabling - For each TBX terminal block, table
1 lists the cable needed to connect the TBX terminal
black to the SCX! module. Shielded cables are available
in lengths of 1, 2, and 5 m. If using the TBX-1303, you
also have the option to build a custom cable using the
SBS-96F backshell kit. For each TBX-1303 for which you
will build & custom cable, select two SBS-98F kits.

If using the TBX-24F, you will use discrete wires to
connect the TBX-24F to an SCXI front-mounting terminal
block. Therefore, select the appropriate SCXI front-
mounting terminal block for each SCXI madule that

will use the TBX-24F.

3. Rack-mount accessory (optional) — If mounting
for 19 in. rack enclosures is needed, use table 2 to select
the appropriate number of TBX-RM1 rack-mount kits.

4. Calibration — Calibration of cold-junction sensars
and attenuation terminal blacks is available for some
devices. For mare information, please visit
ni.com/calibration.

Terminal Block

TBX-1303 One-half

TEX-1325, TBX-1326, TBX-1328, TBX-1328, TBX-24F, C8-50

Module Terminal Blocks CJC' Sensor Other Terminal Block Functions
SCXH1100 SCX1-13032 s Isathermal, signal ground referencing, and open thermocouple detection
SCXk1102 8CXI-13002 s =
SCXl-11028 SCX1-1308 = Current input, 249 €2 resistor cross eath input.
SCXI-1102C BNC-2095 = BNC connectors, signal ground referencing
TC-2095 Thermezauple plugs, signal greund referencing, isthermal
SCX-1104/C SCX-1300 - -
SCXH1120 SCKH1305 - BNC connectors, AC/DC coupling and ground referencing
$CXl-11200 SCXk1320 s -
SCXI-1128 SCx1327 v Extands signal input range to 300 Vi, Switch configurable per channel
SCKH1328 v satharmal, Hgh-aczuray des gn for thermezzuples
SCX-1338 4 Current input, 249 £2 resistor across each input
SCXl1125 SCKI-1304/5 - BNC connectors, AC/DC coupling and ground referencing
SCX-13134 s Extends signal input range to 150 Vi, programmable per channel
SCXl1320 s =
SCX-1327 v Extands signal input range tz 300 Yy, switch configuratle per channel
SCKH1328 7 Isctherma, high-accuracy design for thermeezuples
SCXI-1338 s Current input, 249 £ resistor across each input.
SCXk1121 SCXk1320 ' -
v Offsat nulling and shunt calibration for strain gages
SOX-1327 v Extands £ignal insut range 10 300 Vap,. Switch conf guratle per channl
8CX-1328 v sathermal, Hgh-aczuray desgn for thermeszuples
SCKH1305 - BNC cannectors, AC/DC coupling and signal graund refersnzing
SCXi-1122 SCX-1322 ' =
SCXk1124 SCXl-1325 — -
SCXH1127 SCXH1331 s -
SCXI-11268 SCXk1332 = Set up an 8 column by 4 row matrix
SCXl-1129 SCXl1333 - Cenfigures SCXI-1122 as quad, 4 x 16 (2-wire| matrix
8CX11334 - Configures SCXI-1129 as 4 x 84 {Z-wire)
SCXl-1335 - Configures SCXI-1128 as 8 x 32
SCXk1336 - Configures SCXI-1128 as 16 x 16 [2-wire] matrix
SCXk1337 - Cenfigures SCXI-1128 as & dual B x 18 (2-wire) matrix
SCX-1339 - Cenfigures SCXI-1128 as 5 dual £ x 32 (2-wire) matrix
SCX-1140 SCX-1301 - -
SCX-1304 - AL/DC coupling and signal graund referencing foonfigurable per channal)
S0X-1305 - BNC connectors, AC/DC coupling and signal ground referencing
SCK-1141 SCXM1304 - AC/DC coupling and signal ground referencing {configurable per channel}
SOXI-1142 SEXH1305 3 BN cannettors, AC/DC coupling and sigral ground refersncing
SCXK1143 SCX-1301 - -
SCXI-1180 SCXk1324 = =
SCXI-1181 - - Screw terminals located in module
SCX1182/HV SCXl-1326 = =
SCXI-1163R 7 - -
SCXI-1180 SCX-1302 - 50-pin terminal block
SCX-1181 SCXI-1300 v =
SOX11BIK SCX-1301 - -
8CX|1508 SCX1-1308. v -
SCX-1520 SCX-1314 o (Quarter-bridge completion/shunt resistor
8CXI-1540 8CX1-1315 z, -
SCXI-1581 SCXI1300 = =
Cold-juncti pensation (CJC) masseTents 7% thermazeusles; inciudes iscthermal dasign and high-presisian

CJE sen

xmmended for AT0s when using bath S¢

02 2 SEX-1581

One-third

Table 3. SCXi-13xx, TC, and BNC Selection Guide

Width Required (TBX-RM1 Rack-Mount)

Module Connector and Shell Assembly
SCXI-1100, SCXJ-11028/C, SCXI-1140, SCXI-1141, SCX|-1181 SCXI-1310
SCXI-1120, SCXJ-11200, SCXI-1121, SCXI-1126, SCX-1181 8CXI-1330

Table 2. Rack-Mount Widths of TBX Terminal Blocks

Table 4. Custom Cabling Accessories

BUY ONLINE at ni.com or CALL 800 813 3693 (U.5.)
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SCXI Terminal Blocks

-
Figure 1. SCXI-1303 Terminal Block

e

Figure 2. SCXI-1305 Terminal Black

Figure 3. SCXI-1310 Connector and Shell Assembiy

SCXI-1300 ...177687-00
The SCXI-1300 connects input signals to the SCXI-1100, SCXI-1102/8/C, znd SCXI-1104/C
modules. The SCXI-1300 is & general-purpose terminal block with an onboard temperature
sensor for cold-junction compensation. Also works with SCXI-1181 and SCXI-1181K madules.

SCXIIB0T e 777687-01
20-screw terminal block for the SCXI-1140, SCXI-1181, and SCXI-1181K modules.

SCXI-130Z . 777687-02
50-screw terminal block for the SCXI-1180 feedthrough panel.

SCXI-1303 (588 FIGUIE T) oo 1 1 168703
Terminal block for use with the SCXI-1100 and SCXI-1102/8/C modules. Designed especially for
high-accuracy thermocouple measurements, the SCXI-1303 includes isothermal construction
that minimizes errors caused by thermal gradients between terminals and the cold-junction
sensar. The SCXI1-1303 also includes circuitry for open-thermocouple detection as well as
autamatic ground referencing for floating {nongrounded) thermacouples.

SCXIMB04.....0.......coi ettt 777687-04
The SCXI-1304, for the SCXI-114x modules, includes AC coupling circuitry, with switches on
each channel. Each channzl also includes a switchable connection to ground through a 100 k€2
bias resistor ta provide a reference for floating input sources.

SCXI-1305 (588 FIGUIE 2] oo 777687-05
Includes convenient BNC connactors for use with the SCXI-1120/D, SCXI-1121, SCXI-1125,
SCXI-1126, and SCXI-114x. Functionally equivalent to the SCXI-1304 terminal block, the
SCXI-1305 includes switchable AC coupling circuitry and ground referencing on each channel.

SCXI-IB0B ... 779698-01
Terminal block for the SCXI-1503 RTD module. Provides 16 pairs of screw terminals for
differential input signals and 16 pairs of screw terminals for current excitation signals. You

can configure each channel for voltage or resistive measurements.

SCXI-IB0B ...t 777687-08
Current input terminal black for the SCXI-1100 and SCXI-1102/B/C analog input modules. Each
input includes a 249 € precision resistor so you can read 0 to 20 mA and 4 to 20 mA current
inputs.

SCXI-1310 (588 FIGUre 3) oo 1 1 168710
Connector and shell assembly used to create custom cabling solutions from the SCXI-1100,
SCXI-1102/B/C, SCXI-1104/C, SCXI-114x, and SCXI-1181 to custom terminations. A low-cost
alternative to SCXI terminal blocks, it consists of & hardened plastic enclosure and one
cannector with solder pins for signal connections.

SCXIIBIBA et 777687-13
Extends the input range of the SCXI-1125 to 150 Ve or 150 VOC, on a per-channel basis
programmatically through software commands. The SCXI-1313A also includes an onboard
temperature sensar for thermocouples cold-junction compensation.

BUY ONLINE at ni.com or CALL 800 813 3693 (U.5.)
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SCXI-13xx, TBX, and BNC/TC Terminal Block Specifications

Specifications

Typical for 25 °C unless otherwise noted

SCXI-13xx
Cold-Junction Sensor

TBX Series

Typical for 25° C unless otherwise noted

Maximum working voltage (signal + common mads)
ceevveeieeeeieee 1000 VDC, 680 Vig

250 Vins

TBX-1325

Accuracy and repeatability

Accuracy
Terminal Black R Ot 15°Cand B0 % T
SOX1300 13°C 13°C 05°C
So013032 05°C asEeC 0350
SEXH1320 13°C 13°C 05
SCXI-1321 13°C 13°C 05°C
SoXH132 08°C 12°¢ 04
3001327 08°C 130 5%
SEX-132 05°C 8s°c 02eC

TBX-1326/1328/1329/24F ..........
Signal referencing on TBX-1303

CH+ input ...
CH- input......

Input impedance for TBX-1316

300 Vie

10 M€ to +5 V (socketed)
10 MQ or 10 Q to ground
(user configurable, socketed)

Sensor output for SCXI-1300,
SCXI-1320, SCXI-1321 ........

SCXI-1303/1322/1327/1328........

+10mV/°C

1.91V(at0°C)to0.58 V

lat 55 °C) {thermistor)
Maximum field wire gauge
for SCXI-1300/1302/1303/
1314/1322/1324 ... 26-16 AWG

1301/1304/1313A/1315/1320/1321/
1325/1327/1328/1331/1332........

AC coupling (SCXI-1304

and SCXI-1308) ...

1 M€ common mode

26-14 AWG

The AC coupling circuitry on
each channel has a corner
frequency of 0.16 Hz, rejection
capacity of £50 VDC, and input

impedance of 2 M2 differential,

Corner frequency .......cccooooeeeeeen. . 0.16 Hz 1-pale RC
DC rejection capacity ... +50VDC
Current input SCXI-1308/1338 ... Dto 20 mA

BNC-2095, TC-2095

Input connectors
BNC-2095.......... 32 BNC connectors
TC-2095..... 32 thermocauple plugs,
uncompensated
Output (to SCXI module)........ccccoooce.... 98-pin DIN

Cold-junction sensor (TC-2095)
QUEPUL oo
Accuracy (1510 35 °CF ..

Repeatability (15 to 35 "CF ...

Signal referencing

1.81V(0°C) to 0.58 V (55 °C)
0.5 °C for SCXI-1102/B/C
0.65 “C for SCXI-1100

0.35 °C for SCXI-1102/8/C
0.5 °C for SCXI-1100

CH+ input........ 10 M to +5 'V, user switchable
CH- input... 10 MQ or +10 € ta ground,
user switchable 1-pole RC
Physical
Dimensions.... 43.3by 4.3 by 188¢cm

[19.0 by 1.7 by 7.4 in.)

Differential.........cocooeccvnnice. 40 MEQ

Single-ended. ..o 20 MQ
Absolute accuracy for TBX-1316

G&IN BITON e 1%

Temperature drift_.... 20 ppm/°C

AC coupling (TBX-1329 anly)
Corner frequency ...

wvvee. 0072 Hz 1-pole RC
OC rejection Capacity ...

250 VDC

Wire resistance of cables............. 0.21 ©/m per conductor

Cold-Junction Sensor (TBX-1303 and TBX-1328)
Accuracy and repeatability*

Accuracy
Terminal Block 151035 °C 0t015°C and 350 55 C i
TBX-1303 05°C 085°C 035°C
TBX-1328 ’ 05T ’ 08°c 02

1.91V(at0°Clto 0.58V
(at 55 “C| {thermistor|

Sensar QUtpUL .o

General

Physical
Compatible DIN rails® ...
Screw terminal size

DIN EN 50 022, DIN EN 50 035

TBX-1316... 26-12 AWG
Others ... 26-14 AWG
Dimensions
TBX-13036.c et 19.7 by 11.2 by 7.62 cm
(7.8by44by3.0in)
TBX-1316.. e 30by 20 by 8.1 cm

[118by73by32in]
12.7by 112 by 7.62 em
(50by 4.4 by 30in)

TBX-1325/1326/1328/13296 ....

TBX-24F 124by43by51cm
(49by 17 by 20in)
TBGB. oo 198 by 126by 63 em

[78bya8hy25in)

BUY ONLINE at ni.com or CALL 800 813 3693 (U.5.)
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SCXI-13xx, TBX, and BNC/TC Terminal Block Specifications

Certification and Compliance
SCXI-1320/1321/1326/1327/
1328/1338... ...
SCXI-1322/1324/1325..
TBX-1316.
TBX-1328/1328 .......
TBX-1325/1326 .

300V, CAT Il working voltage
250V, CAT Il working voltage
1000V, CAT Il working voltage
. 300V, CAT Il working voltage
,,,,, 250V, CAT Il working voltage

European Compliance

EMC ... EN 61326 Group | Class A, 10m,
Table 1 Immunity
Safety oo ENB1010-1
North American Compliance
EMC ..o, FCC Part 15 Class A using CISPR
Safety (SCXI-1320/1321/1326/1327/1328/
1338/SCXI-1322/1324/1325) ......... UL Listed to UL 3111-1

CAN/CSA C22:2 No. 1010.1
Safety (TBX-1325/1326/1328/1329) .. UL Listed ta UL 3111-1
CAN/CSA C22.2 No. 1010.1

Australia and New Zealand Compliance
EMC (except TBX-1316) .........cccc...... ~AS/NZS 2064.1/2 (CISPR-11)

'Accuracy and repeatability include combined effects of sensor, circuitry,
and thermal gradients between the sensor and any screw terminal.
Thermal gradients for nonisothermal terminal blocks (SCXI-1300,
SCXI-1320, SCXI-1321, SCXI-1322, and SCXI-1327) are assumed to
be 0.4°C

2With SCXI-1102 module. With SCXI-1100 madule, add error of 0.15 °C.

3Accuracy and repeatability include combined effects of sensor, circultry,
and thermal gradients between the sensor and thermocouple connection.

“Accuracy and repeatability include combined effects of sensor, circuitry,
and thermal gradients between the sensor and any screw tarminal.

STBX-1316 is not DIN-rail mountable:

£Height dimension (7.62 cm) includes DIN-rail mounting and plastic cover.

Far a definition of specific terms, please visit ni.com/glossary.

BUY ONLINE at ni.com or CALL 800 813 3693 (U.S.)
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SCXI 8-Channel Isolated Analog Input Modules

* & channels
* 333 kS/s maximum sampling rate
* Gain and lowpass filter settings

NI SCXI-1125, NI SCXI-1120, NI SCXI-1120D

SCXI-1120, SCXI 1120D
* Jumper selectable filter per channel
«4 Hz and 10 kHz filter (SCXI-1120)

-
=
=N
£
o
2
[l
c
<
B per channel - 4.5 kHz and 22.5 kHz (SCXI-1120D) 1
3 « Up to 300V, working isolation + 250V, working isolation per channel
2 pajcharmie] Operating Systems
- « Signal inputs from =2.5 mV . ‘R, d 'QZOgOINT/XP
2 to +1000 VDC with TBX-1316 naows
- * NI-DAQ driver software simplifies Recommended Software
S configuration, measurement and scaling = LabVIEW
o SCXI-1125 * LabWindows/CVI
= * Programmable gain and filter settings : %eﬁure;mnt SE
7] * 300 V,,,,, working isolation per channel, 88
Driver Software
*NI-DAQ 7 -

Calibration Certificate Included

See page 21.

Overview

The National Instruments SCXI-1125, SCXI-1120, and SCXI-1120D
are 8-channel isolated analog input modules. These modules share a
common architecture, providing 250 to 300 V,,,,; of working isolation
and lowpass filtering for each analog input channel. This architecture
is ideal for amplification and isolation of millivolt, volt, 0 to 20 mA,
4 to 20 mA, and thermocouple signals. Each module can multiplex
these eight channels into a single channel of the DAQ device, and you
can add modules to increase channel count. These modules also offer
parallel mode operation for increased scanning rates.

Data Acquisition and
Signal Conditioning

Analog Input

SCXI-1125

The analog inputs of the NI SCXI-1125 consist of eight
programmable isolation amplifiers. You can program each channel
independently for input ranges from +2.5 mV to =5 V. With the
SCXI-1313 high-voltage attenuator terminal block, the input range is
extended to +300 V. With the TBX-13186, the input range is extended
to =1000 VDC (680 V,,,,). Each channel also includes a programmatic
lowpass filter that you can configure for 4 Hz or 10 kHz. With the
SCXI-1125 you can perform random scanning meaning you can
select only the channels from which you want to acquire data as well
as scan channels in any order. Each channel is individually isolated
with a working common-mode voltage of 300 V,,,,, between channels
or channel to earth. In addition, the SCXI-1125 is CE certified as

double insulated, Category II, for 300V, of operational isolation.

rms

296

SCXI-1120, SCXI-1120D

The analog inputs of the NI-1120/D consist of eight isolation
amplifiers. You can configure each amplifier using jumpers for input
ranges from £2.5 mV to 5 V (SCXI-1120) or +5 mV to +10 V
(SCXI-1120D). With the SCXI-1327 high-voltage attenuator terminal
block, the input range is extended to 250 V. With the TBX-1316, the
input range is extended to +1000 VDC (680 V., ). Each channel also
includes a lowpass filter that is jumper configurable for 4 Hz or 10 kHz
(SCX1-1120), or for 4.5 or 22.5 kHz (SCXI-1120D). Each channel is
individually isolated with a working common-mode voltage of 250V,
between channels or channel to earth. In addition, the SCXI-1120
and SCXI-1120D are CE certified as double insulated, Category IL
for 250 V., of operational isolation.

Cold-Junction Compensation

Each of these modules can read the cold-junction sensor from the
SCXI-1320, SCXI-1321, SCXI-1327, SCXI-1328, and TBX-1328
terminal blocks. The SCXI-1125 can scan the sensor along with other
channels, but the SCXI-1120/D must read the cold-junction sensor
as a separate analog input operation. This is commonly done once
before the start of a continuous acquisition.

Module +2.5mV SmVio+5V +10V #1000V  0to20mA Thermacouple
5CXI-1125 v v = v v v
SCxI-1120 v v - v ‘ v ‘ v
SCXI-11200 - v i v v v
“Using attenuating termiral biack

Table 1. Module Compalibility

National Instruments « Tel: (800) 433-3488 « Fax: (512) 683-9300 + info@ni.com « ni.com
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SCXI 8-Channel Isolated Analog Input Modules

‘ 174
Isolation Q
Gain Select Barrier =
< 1 ®
S . Lowpass Q
F T R —— lomes N Z
2 _ —Buffer — CHO* 5 =
H MCHD CHO- H E
g . T —
e N 1120 Series : E -
g . . Anla\ng Only : = T
E . : Multiplexer Rt ; __CH7 | E z
= . MCH7 —= CH?- @ =
= . T 1 -
g . . Scan Clock 2 o
@ . I v Jumper} [=3
5 ‘ =
& i Analo 2
Multiplexer L 9 I~
o) Contral SBEJ‘SM o
ain Select witc! =
— | & =
~ T 2 =]
] = =
S, lLowpass . . lowpass ez, S =
=] Filter Filter Digirat Intarface = -
=4 and Control =
R R =
= A
MTEMP
Figure 1. SCXI-1125, SCXI-1120, and SCXI-11200 Block Disgram
Terminal Block  Part Number Type CJ Sensor Compatible Modules Cabling Special Functions Page
SCXK-1313 T77687-13 Screw terminals v SCXI-1125 - Pragrammable 328
Front-mounting 100:1 attenuator
SCX1-1320 T77687-20 Scre rminals v & IC Sensor for CIC 3
Front-mounting
SCX-1327 177687-21 Screw terminals 4 = 100:1 aftenuaior 39
Front-mounting o
SCXl-1328 TT7687-28 Sere rminals v = Isothermal construction 3 w &I‘
Front-mounting Prewired ground referencing o
SCX-1338 T77687-38 Screw terminals v = Far current inputs 330 a =
Front-mounting ; 2
SCX-1305" TF1681-05 BNC connectors - - AC coupling 38 o £
Front-mounting a “,
TBX-1316 77720116 Screw terminals SH32-32-A 200:1 attenuator n = g
DIN-rail maunt (183230-01) o3
TBX-1328 77720728 v SHIZ-32-A DIN-rail mount Exil E. o
DIN-rail mount {183230-07) Isothermal construction ‘g a
Prewired ground referencing
TBX-1329 772008 Screw terminals’ = SHI2-32-A DIN-rail maunt k)
DIN-rail mount; (183230-01) AC coupling
SCX-1330 TT7687-30 Salder pins - - Low-cost connector and 3
Front-mounting shell assembly

The SCXI-1305 is not intended for high-aitage (42 V) us:

Table 2. Terminal biock options for SCXI-1125, SCXI-1120, and SCXI-11200.

Calibration
The SCXI-1125 contains calibration hardware to null out error sources. Orderi ng Information
With programmable offset calibration, software-programmable NI SCXI-1125 e 176572-25
analog switches ground the inputs of each of the instrumentation NISCXI-1120 e TT8572-20

! P NI SCXI-1120D - 776572-20D
amplifiers for offset error calibration. An onboard EEPROM stores .
the calibration constants for each channel for each input range in a pocessone

P g SCXI current resistors (4-pack) ......ccoovecucecreininens 776582-01

user-defined area. The EEPROM also stores a set of factory calibration . .
For information on extended warranty and value-added

constants in permanent memory, and cannot be modified. NI-DAQ services, see page 20.

driver software transparently uses the calibration constants to correct

for gain and offset errors. BUY ONLINE!

Visit ni.com/info and enter scxil 120, sexil120d and/or sexil125.

See page 276 to configure your complete system.

National Instruments - Tel: (800) 433-3488 - Fax: (512) 683-9300 - info@ni.com - ni.com 297
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SCXI 8-Channel Isolated Analog Input Modules

-
2  Specifications
= Absolute Accuracy Table
f=2] " " .
o lem Noise yma) Temperature Drift
= Percent of Read Single Paint Average Percent of Offset
é Module Nominal Range”  Overall Gain™ Typical Max Offset 4Hz 10 kHz or FBW 4Hz 10kHz or FBW Reading/"C pvrrQ)
- SCXI-1125 £1000 Vgt 0.005 03996 1.2489 854 mV 115 mV 162V 245mV 401 my 00034 132my
k=] 301 041 02548 0.6498 500 m¥ 57.7 mv 946 m\f 127 mv 203 M aemy
m £250 V3 002 02548 0.6498 250 mV 29my 476 my 626mV 100 my/ 4 my
8 £100 V3 005 02548 0.6498 100 mV 120mv 183 my 251 mv 401 mv 22my
— 250 V3 01 02548 0.6498 50my 567 my M my 127 mV 203 my my
E 225 V3 02 02548 0.6498 2my 282 my 479 my 647 0V 101 mv 44my
g 210V3 05 02478 0.6478 1o0my 1.05 my 191 mv PN 4.06 mV 22mv
o] S5V 1 02478 0.6478 50mV 528V 8.59 my 122V 203 mvV 112mv
5 2 02478 0.6478 25my 254 W 4B mY 59.7 W 101 mv 460V
“! 5 02478 0.6478 T.0my 109 v 1.68 my 237w 403V 240/
-— 10 02478 04278 508 4V 882V BE2 IV 122 202 v 130
5 £250 mi 20 02478 0.6478 258 V' 320mW 4PV 626 W 101 v 4V
o £100 mv 50 02478 0.6178 108 v 1094V 180 pv 23T a4y 2w
50 my 100 02478 0.6478 580 6204\ 82 12 WAV kT
B 200 02478 05278 kT 2581 29w 0593 v 104V 24
=0 my 250 02478 06478 28 2250V W 0499 v BST ¥ 222
210my 500 02478 06478 18w 127 v 218w 0.268 v 489 ¥ PRI
1000 02478 0.6478 13 0.3V 149 W 0170 WV 3130 209
2000 02478 04478 1w 0.420 pV. 1.2 0.099 v 249 W 203V
SCx-120 0005 0,399 12489 854 my 162 mV 198y 386 mV 468 my 132mV
om 03548 0.6498 337 mv Bo5SmV. 972 myf 188 my 244 my 44my
002 0.2548 0.6498 250mY n3imy 503 mv 1T mV 122 mv 44mV
005 0.2548 0.6498 132mV 18.3my 199 mV 368mV 2ELmy 2mv
01 023548 0.6498 853 my 773 my 989 mv 11emy 244my 1T my
02 0.2548 0.6498 319 mv 428my 546my 895 pV 123mV Lamy
05 02478 0.6498 1.9 my 157 mi. 262 mY 315V 492 my 22mV
1 02478 0.6498 11.3my 840 ¥ 10.8 mV 188V 24TmV 112 mV
- 2 02478 0.6498 513 mV 33V 5.00 mV 887V 1.20 mV ELIgT
- g’ 02478 06498 2.02my 157 v 222my 364V 482 v 240
cE 500 mV 02478 0.6478 1.00mV, 80.2 4V 993V 185 W 241 WV 1300
=R=) £250 mV 02478 0.6478 48TV 250\ 518V 918V 123 o4V
== 100 mv 02478 0.6478 193 gV 155 uV 2100 341V B3 4200
4273 50 mV 02478 06478 B T74py 108 pv 182V 249V N
20 <25 my 02478 0.6478 153 421 549 0.940 pv 1330 2440
& 2 =0 my 02478 0.6478 BV 338V 506V 0.788 v 16V 222
P g =10my 02478 0.6478 8.0 197 v 293 0.454 pv 703 ¥ 2T
=5 Smy 02478 0.6478 3.0V 0.962 4V 285 0.260 WV 558 209V
an s25mV 02475 06478 [ER D506 V. 224N 0314 v 507 v 203 W
“Absoute Accuracy (15 to 35 *C). To calculate he absolude accuracy for the SCXI-1125. SCXI-1120, and SCX-11200 refer to page 194 or visit nf.com/accuracy
System Noise (peak, 3 sigma)* Drift
Percent of Read| Single Paint Average Offset
Module Typical Offset 45kHz 225 kHz 45kHz 225 kHz VI=C)
SCXI-11200 om 03533 0.8832 104y 842 myV 4219V 206 mvV 153V 44 my
002 03533 0.8832 052V 475 my 315V 03 my 145V 44my
005 03533 0.8832 052V 179 mv 246V 473mv 145V 2my
01 03333 0.8832 260 mV 104 mV 232V 304 mv 145V mmy
02 03533 0.8832 104 mV Tamy 223V 261 mv 145V 4Lmy
05 03533 0.8832 522my 469 my 198V 24my 133V 22my
1 03525 0.8812 21.0mV 9.65 mv/ 409my 211 myV 149 mV 500
2 03525 0.8812 10.6 my 438 my 304 my 104my 143mV 4601V
03525 08812 54my 213my 235my 483V 143 mV 240V
£V 03525 0.8812 228mV 1.03 my 27my 300V 143my 108V
+500 mV 03525 0.8812 125 mV &77 v nEmy 86V 143 mV L
200 mv 03525 0.8812 126 48V 183 my 208V 128 mv 42
£100 mV 03525 0.8812 414 207 132my 0PV 9.45my BBV
=50 my 04192 1.0480 30w 7w 138 my 140 WV Q.45 my Py
S0 my 07800 1.9500 258V 263V 9.50my 1390v 635mV 22V
210 my 1.3036 3.2590 mw 252V 481 mV 136V anmy 0.9 pv
5y 24008 6.0020 216V U3 242mV 1310V 1.41my 204 gV

“Absolute Accuracy (15 to 35 °C). To calculate the absolute acouracy for the SCX0-

3, SCXI-1120, and SCXL11200 refer to page 194 or uisit af.com/accuracy

'ms refers to sinusoidal waveform: V refers to DC or AC peak
2With SCXI-1327 high-valtage tarminal block.
3With SCXI-1313 high-valtage terminal block.
4\With TBX-1316 high-voltage terminal black

298  wational Instruments - Tel: (300) 433-3488 + Fax: (512) 683-9300 « info@ni.com « ni.com
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SCXI 8-Channel Isolated Analog Input Modules

Specifications

Input Characteristics
Number of channels
Input signal ranges

8 differential

Module Signal Ranges
SCXI-1125 £25mVto 5V
SCXI-1120 225mVios5Y
SCX-1120D | s5mV 0V
Input coupling 2 DC {or AC with SCXI-1305 or TBX-1329)
Maximum working voltage (without SCXI-1313, 1327, or TBX-1316)
Module Signal and Common Mode
SCXIZS 2300V,
SCXI-1120, SCXI-1120D 2250 Vimg
Module Powered On Powered Off
SCXF125 300V, 2300V,
SCXI-1120, SCXI-11200 £250 Vs £250 Vg
QOvervoltage protection
Inputs protected....... . CHO.CH7
Transfer Characteristics
Nonlinearity
Module Percent of Full Scale Range
SCXI-1125 £0.02%

SCXI-1120, SCXI-1120D

20.04%

Offset error

Gain eror

Amplifier Characteristics
Input impedance

. See accuracy tal
. See accuracy tal

Module Normal Powered On Powered Off/Overload
SCXI-1125 >16 45M
SCXI-1120 >16 50k
SCXI-1120D >1M 500k

Input bias current

SCXI-1125 100 pA

SCXI-1120. 0 pA

SCXI1120D.......... i 5pA

NMR (Normal Mode Rejection Ratio)

SCXI-1125/1120/1120D ........ . 60d8

CMRR (Common Mode Rejection Ratio) (OC to 60 Hz)

Module Filter

SCXI-1125
SCXI-1120

SCXI-1120D

CMRR 50 or 60 Hz

Output range

Dynamic Characteristics

Input signal bandwidth
Module Filter Input Range Bandwidth
SCXI-1125 4H2 All ranges 4H
SCXI-1120 10 kHz All ranges 10 kHz
SCXI-1125/1120 10 kHz2 2 All ranges 26kHz
SCXI-1125/1120 10 kHz¢ All ranges 500 Hz
SCXI-1120D 45kHz 2250 Vto =50 mV 45kHz
+20mVio:10mY 4kHz
=5mV 35kHz
25kk :250Vioz1V 225kHz
+50mVio=20mV 2 kHz
+10Vio=50mV 20 kHz
=10mV 17 kHz
£5mV 14 kHz

Multiplexer performance

Scan Interval (Per Channel, Any Gain and Filter Setting)

Module Settle to 0.012 % Seitle to +0.006 % ¢ Seitle to +0.0015 % &
SCXI-1125 3ps 10ps 20ps
SCXI-1120
SCXI-11200

System noise..... . See accuracy table

SCXI-1125 oo
SCXI-1120, SCXI-1120D......

. Third-order Butterworth

. Third order RC

Cutoff frequency (-3d8)

SCXI-1125 . 4 Hz, 10 kHz (programmable)

SCXI-1120 4 Hz, 10 kHz (jumper selectable)

SEXI-1120D ....ovveee e . 45KkHz, 22.5 kHz (jumy ectable)

Stability
Module Gain Temperature Coefficient Offset Coefficient
SCXI-1125 20 ppm/°C 0.2 + 220/gain) pV/°C
SCXI-1120 20 ppm/*C + .42 + 750/gain) pV/°C
SCXI-11200 50 ppm/“C = 20 = 220/gain) WV/°C

Physical

Cimensions. 3.1by17.3by203cm

(122by68by8.0in)

1/0 Connector

Rear ... . 50-pin male ribbon cable rear connector

Front .. 32-pin male DIN C connector

Environment

Operating temperat

Storage temperature.

Relative humidity

ure......

Certification and

SCXi-1120/D
SCXI-1125

Compliance

. 250V, Cat Il working voltage

. 300V, Cat Il working u‘c\saée

Qutput impsdance

Module Mode Parallel Mode

European Compliance € €
EMCEN 61326 Group | Class A, 10m, Table 1 Immunity

SCXI-1125, SCXI-1120, SCXI-1120D l 100 330

Vs refers to sinusoidal waveform: v to DC or AC peak
2With SCXI-1327 high-voltags
3With SCXI-1313 high-voltag
4With TBX-1316 high-voltage terminal block

Sincludes effects of AT-MIO-16E-2 with 1 or 2 m SCXI cable assembly.

¢Includes effects of AT-MI0-16X or AT-Al-16XE-10 with 1 or 2 m SCXI cable assembly.

Safety

North American Compliance

EMC ...
Safety

EN 61010-1

. FCC Part 15 Class A using CISPR

CAN/CSA €22.2 No. 1010.1

EMC

Australia & New Zealand Compliance

UL Listed to UL 31111

AS/NZS 2064.1/2 (CISPR11)

For a definition of specific terms, please visit ni.com/glossary
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Low-Cost E Series Multifunction DAQ -
12 or 16-Bit, 200 kS/s, 16 Analog Inputs

NI E Series — Low-Cost

« 16 analog inputs at up to 200 kS/s, Operating Systems
12 or 16-bit resolution « Windows 2000/NT/XP
* Upto 2 analog outputs at 10kS/s, * Real-time performance with LabVIEW
12 or 16-bit resolution  Others such as Linux® and Mac 08 X
* Bdigital /0 lines (TTL/CMOS);
two 24-bit counter/timers Recommended Software
+ Digital triggering * LabVIEW
4 analog input signal ranges * LabWindows/CVI
« NI-DAQ driver that simplifies * Measurement Studio
configuration and measurements * Vilogger
Families Other Compatible Software
+ NI6036E * Visual Basic, G/C++, and C#
* NIBO34E Driver Software (included)
* NI 6025E « NLDAQT
* NIB024E
* NIB0Z3E
Analog Input Max Analog Output
Family Bus Inputs Resolution  Sampling Rate ~ Input Range  Outputs  Resolution OutputRate OutputRange Digital /O Counter/Timers Triggers
NIBO3BE FCI, PCMCIA 16 SE/8 DI 16 bits 200 kS/s 005 to =10V 2 16 hits 10 kS/s! 10V 8 2, 24-hit Digital
NI 8034E FCl 18 SE/ADI 16 bits 200kS/s 005to =10V 0 - - - 8 2, 24-hit Digital
NIBOZEE  PCLPXI  1BSERDI 12 bits 200ks/s | 200510210V 2 12 tits 10 kS/s! =0V ] 2, 24-bit Digital
NI8024E PCI, PCMCIA 168 SE/B DI 12 bits 200kS/s 005ta=10V 2 12 bits 10kS/s! 10V 8 2, 24-bit Digital
NI 8023E PCI 16SE/ADI 12 bits 200kS/s | 005010V 0 - - - 8 2, 24-bit Digital

110 k§/s typical when using the single DMA channel for analog output. 1 kS/S maximum when using the singie DA channe for either analog input or ceuntertimer cperations. 1 kS/s maximum for PCMCIA DAQCand devices in el cases

Table 1. Low-Cost E Series Model Guide
Overview and Applicatinns NI DAQ-STC - Timing and control ASIC designed to provide more
flexibility, lower power consumption, and a higher immunity ta noise

and itter than off-the-shelf counter/timer chips.

devices provide full functionality at a price to meet the needs of the NIMITE — ASIC designed to optimize data transer for multiple
budget-conscious user. They are ideal for applications ranging from simultaneous operations using bus mastering with ane DMA channel,
continuous high-speed data logging to control applications to high-voltage interrupts, or programmed |/0

: . ; ) NI PGIA — Measurement and instrument class amplifier that guarantess
Synchronize the operations of multiple devices using the RTSI bus or PXI settling times atall gains. Typical commercial off-the-shelf amplifier

trigger bus to easily integrate other hardware such as motion cantrol and components do not meet the settling time requirements for high-gain
machine vision to create an entire measurement and control system.

National Instruments low-cost E Series multifunction data acquisition

signal or sensor measurements when used with NI signal conditioning

measurement applications

PFI Lines — Eight programmable function input (PRI} lines that you can
use for software-controlled routing of interboard and intraboard digital
and timing signals.

and tachnologies RTSI or PXI Trigger Bus — Bus used ta share timing and control signals
Temperature Drift Protection Gircuitry — Designsd with companants between twa or mare PCl or PXI devices to synchranize operations

Highly Accurate Hardware Design

NI low-cost E Series DAQ devices include the following features

that minimize the effect of temperature changes on measurements t RSE Mode - In addition to differential and nonreferenced single-ended
5 /o
loss than 0.0010% of reacing/°C. ) ) modes, NI low-cast E Series devices offer the referenced single-ended
Improvement Technologies - Carsfully designsd noise [RSE) mode for use with floating-signal sources in applications with

floor maximizes the resolution.
Onboard Self-Calibration — Precise voltage reference included for

channel counts higher than eight.
o : ) Onboard Temperature Sensor — Included for monitaring the operating
calibration and measurement accuracy. Self-calibration is completely temperature of the davice to ensure that it is operating within the

software controlled, with no potentiometers to adjust.
‘7 NATIONAL
’ INSTRUMENTS

specified range.
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Low-Cost E Series Multifunction DAQ - 12 or 16-Bit, 200 kS/s, 16 Analog Inputs

Full-Featured E Series

Low-Cost E Series Basic

Models NI B030E, NI BO3IE, NI 8052E NI 8070E, NI B071E NI 6040E NIGO34E, NIBO3GE NI B023E, NIBO24E,  PCI-6013, PCI-6014
NI 8032E, NI B033E NI 8025E
Measurement Sensitivity! (mV) 00023 00025 0009 0008 00036 0.008 0004
Mominal Range (V)
Pusitive FS Negative FS Absolute Accuracy (mV)
10 10 1147 4747 14369 15373 7580 16,504 B384
5 5 2077 0876 5193 5657 1720 5263 2003
25 25 - 1190 3605 3859 - - -
2 2 0B3% - - - - - -
1 5 0422 0479 1452 1556 - - -
05 -05 0215 0243 073 0789 0339 0828 0471
025 -025 - 0137 0379 0.405 - - -
02 -02 0102 - - - - - -
ot 01 0.081 0.084 0.178 - - -
005 -005 - 0035 0100 00811 0108 0083
10 0 0276 1232 7268 - - -
5 0 1892 2119 5545 - - -
2 0 0802 0850 2271 - - -
1 0 0405 0428 1.148 - - -
05 0 0207 0242 0583 - - -
02 0 0038 011 0247 - - -
01 0 0.059 0.059 0.135 - - -

NNote: Accuracies are valid for measurements following an intemal calibration. leasuremi
calitration temperature Onesyzar calibration nterval resommandad. The Amsoluts Accuracy at Ful Sca
assuming 100 pt averaging of data.

18mallest detectable voltage change in the input signal at the smellest input range.

eratonal temperaturss within = of intemal calitration temperatura and =10 °C of external or factory-
were periormad for 2 maximum range input veitage (for example, 10V far the 10V range) after one year,

Table 2. E Series Analog Input Absolute Accuracy Specifications

Full-Featured E Series
Models NI 6030E, NI B031E/ NI 6D52E
NI 6032E, NI 6033
Mominal Range (V)

Positive FS Negative FS
10 -10 1430 1.408 Ba1Z7
10 0 1.201 1.176 5685

NI BO7O0E, NI 6071E NI B040E

Low-Cost E Series Basic
NIGO34E, NI BO36E NI B023E, NI B024E, PCI-B013, PCI-B014
NI 6025E
Absolute Accuracy (mV)
B1Z7 2417 8127 3835
5685 - - =

Tabie 3. £ Series Analog Output Absoiute Accuracy Specifications

High-Performance,
Easy-to-Use Driver Software

NI-DAQ is the robust driver software that makes it easy to access the
functionality of your data acquisition hardware, whether you are a
beginning or advanced user. Helpful features include:

Automatic Code Generation — DAQ Assistant is an interactive

qguide that steps you through canfiguring, testing, and programming
measurement tasks and generates the necessary code automatically

for NI LabVIEW, LabWindows/CVI, or Measurement Studio.

Cleaner Code Development — Basic and advanced software functions
have been combined into one easy-to-use yet powerful set to help you
build cleaner code and move from basic to advanced applications
without replacing functions.

High-Performance Driver Engine — Software-timed single-point input
(typically used in control loops) with NI-DAQ achieves rates of up to 50 kHz.
NI-DAQ also delivers maximum I/0 system throughput with a
multithreaded driver.

Test Panels — With NI-DAQ, you can test all of your device functionality
before you begin development.

Scaled Channels — Easily scale your voltage data into the proper
engineering units using the N1-DAQ Measuremant Ready virtual
channels by choosing fram a list of common sensors and signals or
creating your own custom scale.

LabVIEW Integration — All NI-DAQ functions create the waveform data
type, which carries acquired data and timing information directly inta
more than 400 LabVIEW built-in analysis routines for display of results in
engineering units on a graph.

For information on applicable hardware for NI-DAQ 7,

visit ni.com/dataacquisition.

Visit ni.com/oem for quantity discount infermation.

BUY ONLINE at ni.com or CALL (800) 813 3693 (U.S.)
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Low-Cost E Series Multifunction DAQ - 12 or 16-Bit, 200 kS/s, 16 Analog Inputs

Recommended Accessories ignals (>10V)
System Description DAQ Device Signal Conditioning
Signal conditioning is required for sensor measurements or voltage High-performance  PCI-60xxE, PXI-B0xxE, DAQCard-60xE SCHl
- Low-cost, partable PCI-B0xxE, PX|-60xxE, DAQCard-60xxE SCC
inputs greater than 10 V. National Instruments SCX| is a versatile,
high-performance signal conditioning platform, intended for Signals (<10 V]!
high-channel-count applications. NI SCC products provide portable, Systom Dasoripion DA Deovioe o ez ool R Cablo
. o ) Shielded PCI-B0E SCB62 SHB8E8-EP
flexible signal conditioning options on a per-channel basis. Both signal Shielded PXI-B0XXE TB-2705  SHE8GE-EP
conditioning platforms are designed to increase the performance and Shieldzd DAQCard-E00E SCBs2  SHCBEER-LP
liability of 0AQ d 101 Low-cost PCI-6025E/PXI-5025E Two TBX-B8s  SH1008868
reliability of your system, and are up to 10 times more accurate Lwtost PrTrT— CREAP i
than terminal blocks (please visit ni.com/sigeon for more details). Low-cost DAQCarg-B0xxE CB-B3LP RCE8E8
Refer to the table below for more information: "erminal blocks do not provide signal conditioning (i .., filtering, amplification, isclation, and so on),

which may be necessary to increas the accuracy of your measurements.

Table 4. Recommended Accessories

Ordering Information

PCl
NIPCI-6036E
NI PCI-6034E
NI PCI-6025E
NI PCI-6024E.
NI PCI-6023E
PCMCIA

NI DAQCArd-B03BE .........occoooovviviurriicciinniisiacsicss s 778561-01
NI DAQCArG-B0Z4E .........oocoovvvevecnreiennccirecesescss s 778269-01
PXI

NIEPXI-BOZSE.......cooooiiciiiccesee s 777798-01
Includes NI-DAQ driver software.

BUY NOW!

For complete product specifications, pricing, and accessory information,
call (B00) 813 3693 (U.S.) or go to ni.com/dataacquisition.

BUY ONLINE at ni.com or CALL (800) 813 3693 (U.S.)
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