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The 1746- analog 1/0O modules offer you a wide range of solutions to your
analog control applications.

The 1746-NI4, NIO4V, NIO4Il, NO4l, and NO4V modules have a higher-
resolution input and are best suited for process control applications involving
parameters such as flow and temperature. Their superior input filtering offers a
high degree of immunity to electrical noise interference.

The 1746-FIO41 and FIO4V modules are ideal for higher-speed applications witt
more rapidly changing analog signals. Their input filtering is designed for a
higher bandwidth. Typical applications include the control of pressure and
position in equipment such as hydraulic presses and molding machines.

The output response of both types of modules is identical.

Use this data sheet to select the Allen-Bradley 1746- analog modules best suite
for your application.
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Features and Benefits The 1746- analog /0O modules provide these benefits:

Features Benefits

Single-slot module Compact I/O structure for your
control system.

Userselectable inputs Lets you configure each input channel
for a voltage or current signal from
the sensor

High-resolution (14-bit) outputs Provides for precision control of

analog outputs.

Input filtering Provides higher immunity to electrical
noise (Nxxx) or a faster input
response (Fxxx modules).

Automatic end-of-scan I/O updates No need to program special
commands to access analog data,
reducing programming time.

Backplane isolation Isolates input signals from the
backplane.
Removable terminal blocks Lets you replace a module quickly

without removing the wiring.
Choice of backplane power or external Provides flexibility to minimize the

power supply cost of power supplies.
UL 508 listed Lets you install modules in those
CSA 22.2 142 approved environments.

CE compliant for all applicable directives
when product or packaging is marked

The modules have these features:
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Overview of

Analog Modules

We coded the catalog number of analog modules as follows:
F = faster-response analog modules

| (prefix) = input
O (prefix)
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N = original higher-resolution analog modules

n=

output
total number of input and/or output channels

| (last) = current output
V (last) = voltage output

For example, the 1746-FIO4l module is a faster input / output module with two
inputs (voltage- and/or current-selectable) and two current outputs.

We present the following table of module characteristics to help you select the
analog I/0O modules best suited to your application:

Characteristic FlO4l FlO4v Ni4 NIO4l NIO4V NO4l NO4V
Number of inputs 2 2 4 2 2 nfa n/a
Input ranges 0-10V -1 LSB 0-10V-1LSB | £10Vdc-1LSB | £10Vdc-1LSB | £10Vdc-1LSB [ n/a nfa
includes includes includes includes includes
(Select a current 0-5V dc 0-5V dc 0-10V dc 0-10V dc 0-10V dc
or voltage signal 1-5V dc 1-5V dc 0-5V dc 0-5V dc 0-5V dc
for each channel.) 0-21 mA 0-21 mA 1-5V dc 1-5V dc 1-5V dc
includes includes -20 to +20 mA -20 to +20 mA -20 to +20 mA
0-20 mA 0-20 mA | includes 0-20 mA includes
4-20 mA 4-20 mA 0-20 mA 4-20 mA 0-20 mA
4-20 mA 4-20 mA
Input step response 100 ps 100 ps 60 ms 60 ms 60 ms nfa nfa
Input filter at 3 db 7k Hz 7k Hz 10 Hz 10 Hz 10 Hz nfa nfa
Input A/D converter 12-bit 12-bit 16-bit 16-bit 16-bit nfa nfa
Input resolution (1) 9.76 uA per bit | 9.76 uA perbit | 1.22 uA/LSB 1.22 uA/LSB 1.22 uA/LSB nfa nfa
Input resolution (V) 244mV/LSB [244mV/LSB [3052uV/LSB [3052uV/LSB |305.2uV/LSB nfa nfa
Input coding (1) 0-2047 counts | 0-2047 counts | + 16,384 counts | + 16,384 counts | + 16,384 counts n/a nfa
Input coding (V) 0-4095 counts | 0-4095 counts | 432,768 counts | + 32,768 counts | 32,768 counts n/a nfa
Input non-linearity +0.073% FS +0.073% FS | £0.01% FS +0.01% FS +0.01% FS nfa nfa
Com-mode rejection 50db@60Hz [50db@60Hz [105db @ 60Hz [105db @ 60 Hz | 105 db @ 60 Hz nfa n/a
Number of outputs 2 2 0 2 2 4 4
Output range 0-21mA-1LSB | £10V -1LSB nfa 0-21mA-1LSB | £10V-1LSB 0-21mA-1LSB | +£10V -1LSB
includes includes includes includes includes includes
0-20 mA 0-10V dc 0-20 mA 0-10V dc 0-20 mA 0-10V dc
4-20 mA 0-5V dc 4-20 mA 0-5V dc 4-20 mA 0-5V dc
1-5V dc 1-5V dc 1-5V dc
Output D/A converter 14-bit 14-bit nfa 14-bit 14-bit 14-bit 14-bit
Output coding 0-21 mA | 0-32,764 nja nfa 0-32,764 nfa 0-32,764 nfa
Output coding + 10V nfa +32,764 nfa nfa +32,764 nfa +32,764
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Choosing Between
FIO and NIO
Analog Modules

The decision to use FIO4I, FIO4V or NI4, NIO4l, NIO4V analog modules is
based primarily on the required system response to the input you are measuring
or monitoring. The time required for the module and processor to change the
output due to a detected change of input must be compatible.

For this 1/0 system response: | Select from:
63 ms or slower NI4, NIO4l, NIO4V
4 ms or slower Fl04l, FIO4V

For example, if you want to control the linear movement of a clamp moving at 20
in/s, the response with a module such as NIO4I could be slower than your
positional control tolerance would allow:

0.063 s x 20 in/s = 1.25 inches

A module such as FIO4V would allow a positional control tolerance of:
0.004 s x 20 in/s = .08 inches

Important: For a faster /O response with an SLC processor, we recommend
the you use the following APS programming features:

= Immediate Input Instruction (IIN)
= Immediate Output Instruction (I0T)
= Selectable Timed Interrupt (STI) with a 1 ms period

For more information on how to program the interrupt, refer to your
programming software documentation.
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Do FIO4l and FIO4V Yes. FlO4l and FIO4V modules respond faster because the input filter has
Analog Modules Have Any been modified to allow for higher frequency signals. As a result, the filter may

. . . N pass more electrical noise. You must take precautions to thoroughly ground
Umque Considerations? and shield the input transducer, its power supply, and cables.

Also, the input resolution of FIO4l and FIO4V modules is considerably less
(fewer counts per full scale input) compared to NI4, NIO4l, and NIO4V
modules. For example:

Characteristic FIO4l and FIO4V | Ni4, NIO4l, NIO4V
resolution of a 0-20 mA input | 0-2047 counts 0-16,384 counts
resolution of a 0-10V dc input | 0-4095 counts 0-32,767 counts

A resolution of 0-2047 counts is sufficient for many applications.

Input Filter Characteristics High frequency noise can couple into the input signal. The purpose of the
input filter is to reject noise at frequencies higher than the signal. For N4,
NIO4I, and NIO4V modules, the input bandwidth is 10 Hertz. For FIO4l and
FIO4V modules, the bandwidth is about 7000 Hertz and the input filter passes
signals up to this frequency to provide the fast response.

-3 . N
I \ ~.\
9 N N\
1 N N,
15 NI4, NIO4l, NIO4V Fl04l, FIO4V \

N
18 N\

-21 \
-24
-27 \
-30
-33

Attenuation in db

1 10! 102 . 108 104 10°
Frequency in Hz
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Characteristics of the
Input A/D Converter

The NI4, NIO4I, and NIO4V modules have different A/D converter
characteristics than the FIO4l and FIO4V modules. Differences include:

= input signal ranges
= decimal representation of the analog signal (in the input image table)
= number of significant bits to store the decimal representation

= resolution of the input signal

NI4, NIO4l, and NIO4V Analog Modules

The module converts analog input signals to 16-bit binary values for storage in
the SLC processor’s input image table.

The decimal range, number of significant bits, and converter resolution depend
on the input range that you use for the channel.

NI4, NIO4I, & NIO4V Decimal Range Number of Nominal Resolution
Input Range (input image table) | Significant Bits
-10to +10V - 1 LSB -32,768 to +32,767 16 305.176 uV / LSB
Oto 10V -1LSB 0to +32,767 15
0to 5V 0to 16,384 14
1to 5V 3,277 to 16384 13.67
-20t0 +20 mA -16,384 to +16,384 15 1.22070 uA / LSB
0to0 20 mA 0to 16,384 14
41020 mA 3,277 0 16,384 13.67

FlO4l and FIO4V Analog Modules

The module converts analog input signals to 12-bit binary values for storage in
the SLC processor’s input image table.

The decimal range, number of significant bits, and converter resolution depend
on the input range that you use for the channel.

FlO4l & FI04V Decimal Range Number of Nominal Resolution
Input Range (input image table) | Significant Bits
0to 10V -1LSB 0 to 4095 12
0to5V 0 to 2047 T 24414 mV/LSB
1to 5V 409 to 2047 10.67
0to 20 mA 0 to 2047 1
41020 mA 409 to 2047 10.67 9.7656 WA/ LSB
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Output D/A Converter
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The analog modules have the same output characteristics.

Module Output Range Decimal Range Significant Resolution
(output image table) Bits
Fl04l, 0-21 mA - 1LSB 0-32,764 13 bits
NIO4I, 0-20 mA 0-31,208 12.92 bits | 296348 uA/LSB
NO4l
4-20 mA 6,242-31,208 12.6 bits
FIO4V, | -10to +10Vdc-1LSB | -32,768 to +32,764 14 bits
NIO4V, [ g.10v dc- 1LSB 0-32,764 13 bits
NO4Vv 1.22070 mV / LSB
0-5V dc 0-16,384 12 bits
1-5V dc 3,277-16,384 11.67 bits
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Wiring Your Module

Your module is designed for differential inputs and outputs.
Wire them as follows:

Wiring Differential Analog Inputs and Outputs

Important: Channels are not isolated from each other.
All analog commons (ANL COM) are connected together internally.

A P e

a1 e R
: 7 71 1O INO-
_Ieanh X 2 O| ANLCOM
ground Important: Jumper 2 8 :m !
unused inputs 5 O| ANLCOM
| V. we—"
6 O| notused
[Toad | ) ) L1703/ outo
: . /1 8 O| ANLCOM
— earth
ground 9 O not used
10 O| OUT1
Important: Do not 11 O| ANL COM

jumper unused outputs

As an alternative, you may wire input transmitters having 2-wire, 3-wire, or
4-wire inputs in a single-ended current-loop configuration.

Important: If using single-ended inputs, we recommend that you take extra
precautions for proper grounding and shielding because of the greater noise
susceptibility of single-ended inputs.

Wiring Single-ended Current-loop Analog Inputs

Important: The module does not provide loop power for analog inputs.
Use a power supply that matches the transmitter specifications.

2-Wire Transmitter Transmitter —
Power +O O O 8 IN +
Supply - O IN -
' —l— O ANLCOM
3-Wire Transmitter Transmitter
GND Module
Power +8 O ? O O IN +
Supply - . O N -
" —l— O ANL COM
4-Wire Transmitter
Transmitter Module
Power + O O @, O IN +
Supply _ o 1 o) o O -
— O ANL COM
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Internal To help you match analog modules to your input and output devices, we
Input and Output Circuits provide module input and output circuits as follows:
Input Circuit ALK
I
[
TR b VN
IN+ > 250 Q
K
ANL 500
CcoMm > -
Switches S1 and S2 control Select C1 as follows (2 places):
whether the input circuit is for Ni4, NIO4I, NIO4V | FIOdl, FIo4v
current (closed) or voltage (open). 0.001 pF 33 pF
Voltage Output Circuit
Positive Voltage Supply
- ———
|k FET 7‘
L CIamp
0. 022 MF —— _30K
—\y
R1 J 0.022 u
W AL > OUT
from >—/\/\/R2—
DAC o 1uF
FET | > o
Clamp |
Negative Voltage Supply
Current Output Circuit
Ref Positive Voltage Supply
ANL
R2 COM
0 1uF
R1
4.99K > OUT
from Amp |>
DAC 1uF
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Terms Used in the For your convenience, we have included descriptions of parameters defined in

Specifications the specifications.

* Common Mode Rejection Ratiod The ability of a differential analog
input to reject common voltage levels at specified frequencies, expressed
in db.

¢ Common Mode Voltagel A voltage that appears in common at both input
terminals of a differential analog input with respect to ground.

* Common Mode Voltage Rangeél The largest voltage allowed at either
input terminal of a differential analog input with respect to ground.

» Differential Operation O The use of floating analog inputs or outputs
where neither terminal of the input pair or output pair is grounded.

* Maximum Differential Voltage O The largest voltage difference
allowed between negative and positive terminals during normal
differential operation.

* Full Scaled The magnitude of voltage or current over which normal
operation is permitted.

* Gain Error O The “gain” of an analog input or output is the scale factor
which provides the nhominal conversion relationship. Typically, this is the
slope of the line when analog voltage or current is plotted versus the
corresponding digital codes. Gain error is the deviation of the scale factor
or slope of the line from the ideal or nominal value. Gain error is
expressed in percent of the input or output value.

e Gain Error Drift O The effect of temperature on gain error is expressed
by gain error drift. As temperature varies fre6°C, the possible gain
error increases. The gain error drift is specified in percent of input or
output valueC.

e Linearity Error 0O An analog input or output is composed of a series of
voltage or current values corresponding to digital codes. For an ideal
analog input or output, the values lie in a straight line spaced by a voltage
or current corresponding to 1 LSB. Any deviation of the converted input
or actual output from this line is the linearity error of the input or output.
The linearity is expressed in percent of full scale.

e Least Significant Bit (LSB) O The bit in a binary word that carries the
smallest value. For the 1746 series of analog modules, 1/0 image values
are 16-bit two’s complement binary codes. For analog inputs, the LSB is
defined as the rightmost bit, bit O, of the 16-bit field. For analog outputs,
the two rightmost bits are not used, and the LSB is defined as the third bit
from the right, bit 2 of the 16-bit field.

* Module Access Timed The time between updates of the analog input
value available to the backplane.

* Number of Significant Bits 0 The power of two that represents the total
number of completely different digital codes that an analog signal can be
converted into or generated from.

10
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Offset Error O For analog inputs, the offset error is the non—zero digital
code when zero voltage or zero current is applied to the input terminals.
For analog outputs, the offset error is the non—zero digital code required to
produce zero voltage or current at the output terminals.

Offset Error Drift O The effect of temperature on offset error is
expressed by offset error drift. As temperature varies #2%C, the
possible offset error increases. The offset error drift is specified in LSB
/°C of full scale.

Overall Accuracy O The worst case deviation of the output voltage or
current from the ideal over the full output range is the overall accuracy.
For inputs, the worst case deviation of the digital representation of the
input signal from the ideal over the full input range is the overall
accuracy. This is expressed in percent of full scale. Gain error, offset
error, and linearity error all contribute to input and output channel
accuracy.

R-2R Ladder O The resistive ladder network used in a CMOS D/A
converter that divides the input current from a voltage reference into
currents that represent binary-weighted counts.

Repeatability 0 The closeness of agreement among repeated
measurements of the same variable under the same conditions.

ResolutionO The nominal voltage or current increment that equals the
smallest change, step or level, detected or represented by the analog
channel.

Safe Statedl The state of the analog outputs entered when the processor
is not in Run mode. The user must insure that this is a safe state for the
application.

Sigma-deltal The type of architecture used in an A/D converter that
combines oversampling, noise shaping, digital filtering, and decimation.
The analog input signal is continuously sampled at a rate determined by
master clock and selected gain. A charge-balancing A/D converter
(sigma-delta modulator) converts the sampled signal into a digital pulse
train whose duty cycle contains the digital information.

Step Responsél The time required for the analog input or output signal to
change from 5-95% or from 95-5% of its expected final value.

Successive Approximatiorl A method used in an A/D converter to
approximate the input voltage. Starting with the MSB, the method is
extended n times for an n-bit converter: if the approximation exceeds a
reference, the result is a O for that bit; if smaller, the resultis a 1.

Update Time O For analog inputs, the time between successive conversion
of the analog signal to digital values. For analog outputs, the time between
the digital code received at the module and the analog output signal
appearing at the channel’s output terminals.

11
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General Specifications

Catalog | ID Input Channels Output Channels | Backplane Current
1746- | Code per Module per Module 5V 24V
4 differential,
N4 4401 select V or | per channel NA 25 mA 85 mA
2 differential,
NIO4l | 3201 select V or | per channel 2 current outputs | 55mA | 145mA
2 differential,
NIO4V | 3202 select V or | per channel 2 voltage outputs | 55mA [ 115mA
NO4l | 5401 NA 4 current outputs | 55 mA | 195 mA®
NO4V | 5402 NA 4 voltage outputs | 55 mA | 145 mA®
Fl104I 3224 2 differential, 2 current output 55mA | 150 mA
select V or | per channel
FIO4V | 3918 2 differential, 2 voltage outputs | 55 mA | 120 mA
select V or | per channel

@ Input and output channels are isolated from the backplane but not from each other.

@ If an external 24V power supply is required, the tolerance must be 24V + 10% (21.6 to 26.4V dc.)

The modular system power supply, 1746-P1 or -P2, does NOT meet this specification.

Description Specification
SLC Communication Format 16-bit two’s compliment binary
Location of LSB in I/O Image Word 0000 0000 0000 0001
Impedance to ANL COM 500K ohms
Impedance, Channel-to-channel 1M ohms

Field Wiring to Backplane Isolation

500V dc (continuous)

Cable

shielded, Belden #8761 (recommended)

Wire Size #14 AWG (max)
Grounding Wire (optional) 1/4” wide (min) brade
Terminal Block, 1746-RT28 removable
Installation single slot in the 1746 1/0 Rack
Calibration factory calibrated

Noise Immunity

NEMA standard ICS 2-230

Environmental Conditions
Operating Temperature
Storage Temperature

0-60°C (32-140°F)
-40° t0 85°C (~40° to 185°F)

Relative Humidity 5-95% (non-condensing)
UL 508 listed, CSA 22.2 142 approved
Certification CE compliant for all applicable directives

when product or packaging is marked
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General Input Specifications

Description General Input Specifications General Input Specifications
NI4, NIO4l, and NIO4V Fl04l and FIO4V
Step Response (5-95%) 60 ms 100 psec
Converter Resolution 16-bit 12-bit

Conversion Method

sigma-delta modulation

successive approximation

Non-linearity 0.01% of full scale (max) +0.073% of full scale (max)
Common Mode Voltage Range -20 to +20V dc 0-20V dc (max)
Common Mode Rejection Ratio at 10 Hz 50 db nfa

Common Mode Rejection Ratio at 60 Hz 105 db 50 db (min), 1K ohm imbalance
Normal Mode Rejection at 60 Hz (min.) 55 db nfa

Channel Bandwidth 10 Hz 7.0K Hz (min) @ 3 db point
Image Format (HEX) OFFF OFFF

Track/hold Time to Get Signal before Conversion

n/a for sigma-delta modulation

1.5 s (nominal)

Signal Convert From Hold

n/a for sigma-delta modulation

6.0 psec (nominal)

Conversion Time

n/a for sigma-delta modulation

7.5 psec every 512 psec (nominal)

Module Throughput Delay

512 psec (nominal)

1.10 ms (max®
512 psec (typical)

)

@

Worst case throughput occurs when the module just misses seeing an event occur.

Current-loop Input Specifications

Description Current Input Specifications Current Input Specifications
Ni4, NIO4l, and NIO4V FI04l and FIO4V

Full Scale 20 mA 20 mA
e aa e | o on o)
Current Input Coding -16,384 to +16,384 for -20 to +20 mA 0-2047 counts for 0-20 mA
Absolute Maximum Input Voltage +7.5V dc or 7.5V ac RMS +7.5V dc or 7.5V ac RMS
Input Impedance 250 ohms 250 ohms (nominal)
Resolution 1.22070 A per LSB 9.7656 PA per bit

Overall Accuracy at 25°C (77°F)

+0.365% of full scale

+0.510% of full scale

Overall Accuracy, 0-60°C (32-140°F)

+0.642% of full scale (max)

+0.850% of full scale

Overall Accuracy Drift

+79ppm/°C of full scale

%98 ppm/°C of full scale (max)

Gain Error at 25°C (77°F)

+0.323% (max)

+0.400% of full scale

Gain Error, 0-60°C (32-140°F)

+0.556% (max)

+0.707% of full scale

Gain Error Drift +67ppm/°C 489 ppm/°C (max)
Offset Error at 25°C (77°F) +7 LSB (max) +2 LSB (typical)
Offset Error, 0-60°C (32-140°F) +14 LSB (max) +4 | .SB

Offset Exror Drif +0.20 LSB/°C +0.14 LSB/°C (max’ )
Overvoltage Protection 7.5V ac RMS (max) 7.5V ac RMS (max)

(©)

Computed by box method: 2 [max offset error] / 60°C

13
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Voltage Input Specifications

Description Voltage Input Specifications Voltage Input Specifications
Ni4, NIO4l, and NIO4V FIO4l and FIO4V
Full Scale 10V dc 10V dc
Input Range -10to +10V dc - 1 LSB 0-10V dc -1 LSB
Input Impedance 1M ohms 1M ohms (nominal)
Overvoltage Protection (IN+ to IN-) 220V dc or ac RMS continuously 220V dc or ac RMS, continuously
Resolution 305.176 pV per LSB 2.4414 mV per LSB (nominal)

Voltage Input Coding

-32,768 to +32,767 for -10 to +10V dc

0-4095 counts for 0-10V dc

Overall Accuracy at 25°C (77°F)

+0.284% of full scale (max)

+0.440% of full scale

Overall Accuracy, 0-60°C (32-140°F)

+0.504% of full scale (max)

+0.750% of full scale

Overall Accuracy Drift

163 ppm/°C of full scale (max)

+88 ppm/°C (max)

Gain Error at 25°C (77°F)

+0.263% (max)

+0.323% of full scale

Gain Error, 0-60°C (32-140°F)

+0.461% (max)

+0.530% of full scale

Gain Error Drift +57 ppm/°C (max) +79 ppm/°C (max)
Offset Error, 0-60°C (32-140°F) +7 LSB (max) +4 LSB (max)
Offset Error at 25°C (77°F) +14 LSB (max) +2 LSB (typical)
Offset Exror Drif +0.20 LSB/°C (max) +0.14 LSB/°C (max" )

@ Computed by box method: 2 [max offset error] / 60°C

Output Specifications

Description Current Output Specifications Voltage Output Specifications
FI04l, NIO4l, and NO4I FI04V, NIO4V, and NO4V

Full Scale 21 mA 10V dc
Output Range 0-20 mA -1 LSB (normal) -10to +10V - 1 LSB (normal)
Output Coding 0-32,764 for 0-21 mA -32,768 to +32,764 for -10to +10V dc
Output Resolution 2.56348 LA per LSB 1.22070 mV per LSB
Converter Resolution 14-bit 14-bit
Location of LSB in 1/0 Image Word 0000 0000 0000 01XX 0000 0000 0000 01XX
Non-linearity 0.05% of full scale (max) 0.05% of full scale
Conversion Method R-2R ladder R-2R ladder
Step Response 2.5 ms (5-95%) 2.5 ms (normal)
Load Range 0-500 ohms 1K to o ohms
Load Current nfa 10 mA (max)
Load Reactance 100 pH (max) 1 pF (max)
Over-range Capability 5% (0-21 mA - 1 LSB) nfa

Overall Accuracy at 25°C (77°F)

+0.298% of full scale

+0.208% of full scale

Overall Accuracy, 0-60°C (32-140°F)

+0.541% of full scale

+0.384% of full scale

Overall Accuracy Drift

+70 ppm/°C of full scale (max)

154 ppm/°C of full scale (max)

Gain Error at 25°C (77°F)

+0.298% of full scale

+0.208% of full scale

Gain Error, 0-60°C (32-140° F)

+0.516% of full scale

+0.374% of full scale

Gain Error Drift +62 ppm/°C (max) +47 ppm/°C (max)
Offset Error at 25°C (77°F) +10 LSB (typical) +9 LSB (typical)
Offset Error, 0-60°C (32-140° F) +12 LSB +11 LSB
Offset Error Drift +0.06 LSB/°C (max) +0.05 LSB/°C (max)
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In today’s competitive environment, when you buy any product, you expect
that product to meet your needs. You also expect the manufacturer of that
product to back it up with the kind of customer service and product support
that will prove your made a wise purchase.

As the people who design, engineer, and manufacture your Industrial
Automation Control equipment, Allen-Bradley has a vested interest in your
complete satisfaction with our products and services.

Allen-Bradley offers support services worldwide, with over 75 Sales/Support
Offices, 512 authorized Distributors and 260 authorized Systems Integrators
located throughout the United States alone, plus Allen—Bradley representatives
in every major country in the world.

Contact your local Allen-Bradley representative for:

= sales and order support

= product technical training

= warranty support

= support service agreements

15



SLC is a tradmark of Allen-Bradley Company, Inc.

N Roclaewell Automation Allen-Bradley, a Rockwell Automation Business, has been helping its customers improve
productivity and quality for more than 90 years. We design, manufacture and support a broad
AIIen-Bradley range of automation products worldwide. They include logic processors, power and motion

control devices, operator interfaces, sensors and a variety of software. Rockwell is one of the
world’s leading technology companies.
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e

Worldwide representation.

Argentina » Australia « Austria « Bahrain « Belgium ¢ Brazil » Bulgaria « Canada * Chile « China, PRC * Colombia ¢ Costa Rica * Croatia « Cyprus « Czech Republic
Denmark ¢ Ecuador « Egypt « El Salvador « Finland « France « Germany ¢ Greece  Guatemala « Honduras « Hong Kong ¢ Hungary ¢ Iceland ¢ India * Indonesia ¢
Ireland « Israel  Italy « Jamaica ¢ Japan « Jordan « Korea * Kuwait « Lebanon « Malaysia « Mexico  Netherlands « New Zealand « Norway « Pakistan ¢ Peru «
Philippines * Poland ¢ Portugal « Puerto Rico » Qatar « Romania * Russia-CIS ¢ Saudi Arabia ¢ Singapore * Slovakia * Slovenia ¢ South Africa, Republic ¢ Spain ¢
Sweden « Switzerland « Taiwan « Thailand * Turkey * United Arab Emirates ¢ United Kingdom « United States  Uruguay * Venezuela * Yugoslavia

Allen-Bradley Headquarters, 1201 South Second Street, Milwaukee, W1 53204 USA, Tel: (1) 414 382-2000 Fax: (1) 414 382-4444
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