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Connect a 4-20mA sensor to the FLX 3401 extension card

1. Purpose

This document explains how to use a 4-20mA sensor with a FLX3401 10 extension
card.

The FLX3401 |0 extension card has been designed to connect 0-10V sensors.
However, through additional wiring and a resistor, you can also connect your 4-
20mA sensors on this extension card.

2. Needed materials

* 4 Resistors of 330R, 0.5W with a good precision, like for example a tolerance of
0.1%
* To ease the assembly we recommend o use a terminal block like, as for
example:
- Phoenix Contact : component terminal blocks

(https://www.phoenixcontact.com/online/portal/us?
Idmy&urile=wcm:path:/usen/web/main/products/subcategory pages/co
mponent_terminal_blocks p-15-03-01/7227917-20da-4c40-bcb0-
5626dc82d0ba)

- Weidmuller Rectifier modul: RSX Loeftst. LP (Reference 329761001)

(http://catalog.weidmueller.com/procat/Product.jsp:jsessionid=76C583DEé
14DFEC205DDC153C63D500C?2
productld=(%5b0329761001%5d)&page=Product)
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3. Wiring diagram

AGND -
Al_LCOND -
AILCONT - = T
r
|

" o 9

AILCON2- r * l
Al_COMZ- | [ .|.

DI_COM_COHN - VCC
B B 4-20mA sensors T
DI_CONO- - ._|

« Signal V4

DI_CONT -

DLCON2- cor’,‘rm"”

DI_COM3-

DI_COM4- . AGND

DI_CONS-

DI_CONG -

DI_CON7 - o

VCC
RELAYO_NOOQ - 4-20mA sensor”
RELAYD_MNO1 - signal 4+ u—l
RELAY1_NOO - R ET
RELAY1_MNO1T - T
AGHD = 3 wires sensor

4. Converting 4-20mA signal into 0-10V

To connect your 4-20mA sensor to the FLX3401 extension card, perform the wiring as
explained here above.

Using a resistor of 330 Ohm, you'll then need to specify inside the eWON Tag Setup page, a
conversion factor of 20/43118.

Identification

AnalegInputl

1/0 Server Setup

All

0.00045384 o

The eWON Tag (Analoglnput1) will then reflect the 4-20mA input value.
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If you need to apply supplementary conversion, simply add the conversion on top of the
already existing one.

For example, let assume you have an 0-50 °C sensor. (4mA = 0°C, 20mA = 50°C).

You'll then need to apply following factor and offset inside the eWON Tag configuration:
Offset =-12.4
Factor = 3.125 * (20/43118) = 0.0014495

Identification

Tag Name: AnalogInputl Default ¥

Tag Description:

If0 Server Setup

All

Floating point ¥ 2WON value = 10 Server Value * (. 10144935 +-12.5
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5. Explication of conversion and resistor values used

The following chapter explains why we suggest to use a resistor value of 330 Ohm.

5.1. Al (Analog Input) specifications of the FLX3401 extension card
The generic specifications of the FLX3401 extension card are:

* Precision = 16 bit

* Inputrange =0 to 10V (absolute max. -0,6 to +12 VDC)

* Firmware coding: 0 o 2A16-1 (65536 points)

* Over-voltage protected

* sampling rate 4sps

¢ Maximum gain error = 0,4% ( = 262 points)

* Input impedance = 106k

5.2. 4-20mA usual specifications
The typical impedance of an 4-20mA Analog Input is 200 to 600R

So the typical output voltage of 4-20mA sensors are:

NN

4 mA 0.8V 1.2V 2,4V
20 mA 3V 6V 10V 12V

5.3. Converting in current input

As the table here above indicates, with a resistor of 500R, all the voltage range of the
Analog Voltage input is used (from 2V to 10V = 80%).

So the best suited resistor would be: 500R 0,5W.
At 20mA, 0,2W will then be dissipated in the resistor. (RI?).

Small, low voltage and/or low power sensors are not always capable to have a 10V output
at 20mA.

So it would be better to use a for example a 330R resistor to make the conversion. This will
only use about 50 % of the whole voltage range. But this sfill represent more than 30,000
points due to the 16 bit ADC. Which is more than enough to control a sensor.

To avoid too much precision lost in the resistor, be careful o choose high precision resistors,
for example with a tolerance of 0,1%.

Example: 330R 0.5W 0.1%
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5.4. Resistor correction

The resistor, which we will use inside the wiring for the 4-20mA conversion, will be added in
parallel to the already existing 106K input impedance of the 0-10V Analog Input.

So during the factor and offset calculation for the eWON Tag value configuration fields, we
need to take following global impedance into account:

Conversion resistor [Q] Global Input impedance [Q]
(R) =1/(1/106000 + 1/R)

300 299,15
330 328,98
500 497,65
600 596,62
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