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A Few Applications For Signal Conditioners

Signal Conditioners are used to isolate, amplify, filter, and convert a variety
of input signals to clean output signals that can be more easily handled by
process controllers or PLCs.

» Ground loop protection
» Temperature measurement

» Sensor output range adjustment

» Convert one type of signal to another

884114
884116 &

884501 Lcelgp)
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Part Numbers & Descriptions

> 884114 signal conditioner
> 884116 signal conditioner with (2) relay outputs
> 884501 programming/display module

e b e T T
UNIVERSAL TRANSMITTER L UNIVERSAL TRANSMITTER 16
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Features

35mm DIN rail mounted

Removable, keyed terminal plugs

Status LED or 3-line LCD display |
21.6 to 253 VAC / 19.2 to 300 VDC ~
No DIP switches _—_—

No software/computer required to program

3-way isolation between power/in/out

>
>
>
>
>
>
>
>

884501 can remain on unit as a process display or it
can be removed

Program can be copied and transferred to other
units using the 884501, as long as same model

Scrolling help messages on display during setup 884501
programming

Password protection available 'l.m.. éﬁ | g E‘L




VAUTOMATIONDIRECT: Quick Start Guide — Included

Universal Signal Gonditioners

Quick Start/Guide

YAUTOMATIONDIRECTS

3505 HUTCHINSON ROAD
CUMMING, GA 30040-5860

Models:

884114 - Universal Transmitter
884116 - Universal Transmitter with (2) relay outputs
884501 - Display / Programming Module

Universal Transmitter Signal Conditioner

models 884114 and 884116 are single input

devices that accept milliampere, voltage, RTD,

thﬁrmocouplc or thE‘IltiOmCL’E[ illletS. BDth

models support a selectable single analog output.

They feature a plastic slim-line housing, integral
35mm DIN rail mounting adapter, and
removable screw terminals. The detachable
884501 programming / display module

(purchased separately) is required for unit p—— =

333 954 G505 355
| Low Low L= HlE

Bt st B9-G8E

configuration. The programming / display
module may remain affixed for operational
display of input and output values.

Download @ http://www.automationdirect.com/static/manuals/univsigcondm/qsg.pdf
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Universal Signal Conditioner Specifications SPeClﬁcatlons

General Specifications

Temperature Range -20°C to + B0°C [-4°F to 140°F]

AC Power 21.6 to 253 VAC, 50/60 Hz
DC Power 19.2 to 300 VDC
Consumption =25W

Fuse 400 mA slow blow / 250 VAC (not user replaceable)

(Auxiliary Power Supply Output  |16-25 VOC, 20 mA max (Terminal 43 and 44)

Isolation Voliage, Test/Operation|2.3 kVAC/250 VAC

Configuration Interface Programming/display module, 884501

Signal/noise Ratio Min. 60 dB (0 to 100 kHz)

Response Time Temperature input =1s8c

(0 to 90%, 100 to 10%) mA / V input = 400 ms

Calibration Temperature 20to 28°C (68 to 824°F)

Acmracy Dependant upon input type (See hardware user manual for more information)
Shock ENG1010-1

Vibration EC 60068-2-6, IEC 6006A-2-64

EMC limmunity = £05% of span

Extended EMC fmm :_m:'r!r: . +01% of span

NAMUR NE 21, A criterion, burst

Pawer

UNIVERSAL TRANSMITTER 884114

(Operating and Storage Temperature -20 to +60°C [-4 fo 140°F]
(Operating and Storage Humidity 95% relative humidity (non-condensing)

CE, UL (#£314521, UL 508),
EMC 2004/108/EC (EN 61326-1)

Approvals LVD) 2006/95/EC (ENGAD10-1) 8 8 4-'-' 6
oHS

s P50 enclosure, TP 20 terminals Touch Safe, case body is black high impact plasfic.
Construction Pollution degree 1.

Wire strip length 5mm [0.3 in]
Connections Wire gauge 6 - 14 AWG standard wire

Torque 0.5 N-m [45 inch-lbs]

Environmental Conditions

— 145 g [5.1 oz], 160 g [5.6 oz] with program-
884114 ming/display module

. o 170 g [5.9 oz], 185 g [6.5 oz] with program-
Weight Bast1g ming/display module

884501 15g [0.5 az]

109 x 23.5 % 100mm [4.3 x 93 x 3.93 in], 109 x 23.5 x 116mm [4.3 x .93 x 4.6 in] with pro-
gramming module

Dimensions
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Input Specifications

Current Input

Programmable Ranges

0 to 20 and 4 1o 20 mA DC

Measurement Range

-11025 mA

Input Resisfance

Mom. 209 + FTC 50Q

Sensor Ermor Detechion

4 to 20 loop break, =3.6mA; =21mA

Volfage Input

Programmable Ranges

0f01,02101, 0105, 1105, 0o 10,and 2o 10 VDD

Measurement Range

-20mV o 12V0C

Input Resistance

Nom. 10 MQ

Thermocouple Inputs

Thermocouple Type

B.E J KL NRSTU WS WS and LR

Cald Junction Compensation

Via infernally mounted sensor < + 20°C [« + 3.6°F]

Sensor Emor Detection

Sensor break, »750k0hmy(1.25V)

Sensor Emmor Current

When defecting 2A, othemwise 0 pA

Type

Min. value

Max. value

Standard

+400°C [+752°F)

+1820°C [+3306°F]

[EC BO584-1

A00°C |-148°E

+1000°C [+1832°F]

IEC 605841

-100°C [-148°F

+1200°C [+2192°F]

[EC G05E4-1

A80°C [-292°F

+1372°0 [+2502°F]

|EC B05B4-1

-200°C [-328°F

+900°C [+1652°F]

DIN 43710

1B0°C F292°F

+1300°0 [+2372°F]

[EC B0584-1

S5(0°C [-58°F]

+1760°C [+3200°F]

IEC G05B4-1

SIPC [58°F

+1760°C [+3200°F]

[EC BO584-1

EIEEEEE R EE

-200°C [-328°F

+400°C [+752°F]

IEC 605841

-200°C |-328°F

+600°C +H112°F]

DIM 43710

0°C [+32°F]

+2300°C [+4172°F]

(ASTM ES83-90

W

0°C +32°F]

+2300°C [+4172°F]

ASTM E282-90

]

-200°C |-328°F]

+800°C [1472°F]

GOST 3044-84

RTD, Linear Resistance, Potentiometer Inputs

ATD Types

PH0, P20, PRS0, PHIDO, PI200, PE250. PE300, P1400, PIS00, PHOOD,

Ni50, Ni100, Ni120, and Nit000

Cable Resistance per Wire

RTD, 502 max

Sensor Current

RTD, Nom. 0.2 mA

Sensor Emor Detection

Sensor break >15k0hm
Sensor short <15 Ohm
(N/Afor PHO, PL20, PEST)

Input type

Min. value

Max. value

Standard

P00

-200°C |-328°F]

+850°C [+1562°F]

[ECEOT1

Ni100

6IFC [76°F]

+250°C [+482°F]

DIN 43760

Linear Resistance

il»]

10k

Polentiometer

10Q

1002

Available Inputs

2-, 3- and 4-wire RTD (10 Pt &
4 Ni types)
2-, 3- and 4-wire linear resistor

Thermocouple types
B,E J,K,L,LN,R, S, T, U, W3, W5, LR

3-wire potentiometer
0 to 20 and 4 to 20 mA DC

0to1,0.2t01,0to 5,1 to 5,
0 to 10, and 2 to 10 VDC
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Ouput Specifications

Available Outputs

Analog Output - Current

Signal Range

0 to 20 mA

Programmabde Signal Range

0to20,410 20, 2010 0, and 20 to 4 mA

Load Resistance

800 ©Q max, 20mA, 16 VDG

Load Stahility

0.01% of span, 100 €2 load

Output state on sensor error detection

0/35mA /23 mA [ none selectable

Output Limitation

For 4 to 20 and 20 to 4 mA signals: 3.8 to 205 mA

For 0to 20 and 20 to O mA signals: 0 to 205 mA

Current Limit

=28 mA

Analog Output - Voltage

Signal Aange (Span)

Oto10VOC

Programmable Signal Ranges

0to1,02t01,0t010,0t05, 1105, 2t0 10, 110 0,1 t002,5t0
0,5t01, 10t 0, and 10to 2V

Load

500 k2 min

Relay ouiputs (886116 only)

Relay Functions

Setpoint, Window, Sensor Error, Power and Off

Hysteresis

0.1 to 25% (1 to 2099 display counts)

On and Off Delay

0 to 3600 sec

Relay state on sensor error defection

Break / Make / Hold selectable

Relay contact ratings

250 Virms mag; 2 A AC or 1 A DC max; 500 VA max

> (2) programmable relays on 884116
« N.O./N.C.

e Setpoint, window, error,
power, or off function

> 0to 20, 4 to 20, 20 to 4, and
20 to 0 mA

> 0to1,0.2to01,0to 5,1 to 5,
0to10,2to 10,1 to 0, 1 to 0.2,
5t00,5t01,10to 0, 10 to 2 VDC
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Wiring Diagrams

Supply:
31 32 33

e e e

L]

RTD, 2-wire
41 42 43 44

NN

=

Resistance,
3- / 4-wire

41 42 43 44

®®®§

Voltage
42 43 44

®®®®
=N

Current

11 12 13 14

LOLY

Inputs:

TC, internal
RTD 3-/ 4-wire temperature sensor  Resistance, 2-wire

42 43 44 41 42 43 44 41 42 43 44

SO0 S8 88

| La

Potentiometer 2-wire transmitter Current

41 42 4344 471 42 4344 41 42 43 44

SN 88N 808N

5 ol

Outputs:

Voltage, 1V Voltage, 10V Relays (only available on 884116)
11 12 13 14 11 12 1314 21 22 23 24

OO LY LLDD

5 (5

Wiring Diagrams

Power wired to terminals 31 & 33
(terminal 32 not used)

Inputs wired to terminals 41-44
Outputs wired to terminals 11-14

Relay contacts wired to terminals
21-22 and 23-24
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Dimensions — 884114 & 884116

884114 and 884116 Dimensions

100mm [3.93" 23.5mm [0.93"] 23.5mm [0.93"]

35mm [1.38"]
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Dimensions — 884501

884501 Dimensions
11mm [0.43"]  23mm [0.91"]

71mm [2.80"]
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Programming Abbreviations

:" b mnlil = relws set 1n units or %

= no lo ad for current output
(4-20 mA only) X i

£} = connection error

range

= COIlflULlH[lOIl in 884501
doesnr match this product

i = advanced settings - relay on delay

= input type L. = relay off delay

voltage range = analog output

= current range - output range
connecting wires

= Platinum RTD type

= Nickel RTD type

iz. = thermocouple type

= temp for low output
i = temp for high output

x = enable password

decimal place location - new password

=i= i = 2 sensor wire is not

connected process value?

. = decreasing

= = action direction process value?

low displly range
value?

i= I'CIEI}F action on error

= OLII'PLII' action on error

Ll = calibrate input low to
Lol = calibrate input high to

Lizital.Hi. = Use process calibration

These are the abbreviations that are
used on the 884501 Programming /
Display Module. The abbreviations
are covered in more detail in Part 2
— Programming & Setup in this
series of videos.
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Application Example — Convert Signal Type

A signal conditioner is used in applications where you have a signal and you need to bring that
signal into an input device and the 2 signals don’t match. In our example, we have an RTD
(resistance temperature detector) mounted on equipment that is used for reading a process
temperature, such as a curing oven. The controller we have will not accept RTD inputs. It only
has 0-5 VDC or 4-20 mA inputs, such as the CLICK PLC shown in the schematic on the next
slide.

We can resolve the problem by taking the RTD, wire it into terminals 41-43 on the signal
conditioner, setup the input of the signal conditioner for 3 wire RTD, then wire the output of the
signal conditioner to the analog input of the CLICK PLC. We then set them both for a range of 1-
5 VDC.

In the CLICK PLC we set the scaling of the analog input to read 0 to 100 degrees Fahrenheit, and
also use a C-more Micro-Graphic panel to display the temperature, both as a numeric value and
also as a bar graph indicator.

We also take advantage of the model 884116’s relay contact output and use a set point of 70

degrees Fahrenheit to turn on an indicator pilot light.




LINE NEUTRAL BUILDING

1 vAUTDM ATEDNDE H ECT ; - 120VAC, 60 HZ, 1-PHASE GROUND

FU1
D ADC 24 VDC GROUND
POWER SUPPLY =

PSP24-60S

® ‘e NG
2 ® ® ®

+ + - -

Schematic

DETACHABLE GROUND

CLICK ]
RO RObULE FOR FORTSE = NOTE: IT IS REGOMMENDED THAT
884114 & 884116 - TWO DC POWER SOURCES BE USED
SIGNAL CONDITIONERS AS SHOWN IN THIS SCHEMATIC TO
24V, OV G L N SPERATE THE ‘LOGIC SIDE' WIRING
@ @ @ @ @ FROM THE ‘FIELD SIDE’ WIRING TO
HELP REDUCE POSSIBLE ELECTRICAL
 — NOISE PROBLEMS.

WHT

C-MORE DISPLAYS
NUMERIC TEMPERATUE
— VALUE AND BAR GRAPH

70 DEGREE ® @ @

FAHRENHEIT 24v ov G

N e
12 10 @ ci c2@
21 @ ( : ) CLICK CPU MODULE

7 N 4 DC SINK/SOURCE INPUT

4 SINKING DC OUTPUT
22 @ @ 2 2 VOLT or CURRENT " @

Qrrelay 1
ANALOG INPUT
Qrelay 2 23 @ 2 VOLT or CURRENT

ANALOG OUTPUT
@ 2 C0-02DD1-D 12 @

“® Fi R
5
@ x3 @ SR R RS

RESISTANCE LR 884116
TEMPERATURE

DETECTOR PWRE 7] RUN
- - X4 o Y4
& 41 1 @ BLACK ‘: ® ::: o STOP ®
1
& 42 12 L RED ;

-

ANALGG SIGNAL
3 43 133 YRl

(2 44 14 @

& Ap11
& Ap2v
UNIVERSAL ISOLATED
SIGNAL CONDITIONER

884116 @ AD2I

SIGNAL
CONDITIONER (9 ACOM CLICK PLC

C-MORE MICRO-GRAPHIC C-MORE MICRO

GRAPHIC & TEXT TOUCH PANEL

(3 AD1V +@E EA1-S3ML
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Other available videos in this series.

I
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Please note.

Learn.AutomationDirect.com is an online streaming tutorial site offering training and information on a
wide range of practical automation products.

THE INFORMATION PROVIDED BY THE LEARN.AUTOMATIONDIRECT.COM WEB SITE IS SUPPLIED "AS
IS”, WITHOUT ANY GUARANTEE OF ANY KIND. These video presentations and other documents are
provided by our associates to assist others in learning the products we sale and service. We do not
guarantee that the content is suitable for your particular application, nor do we assume any
responsibility for the use of this information in your application.

User suggestions, corrections and feedback are not only welcomed, but are essential to the maintenance
of current content and the creation of new content. If there is a training idea, or correction to an existing
presentation you would like us to consider, please complete and submit the suggestion form that is
shown as a “Suggestions” link at the bottom of every page.

Thank you!

Copyright 2010, AutomationDirect.com Incorporated/All Rights Reserved Worldwide.
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