LANTRONIX

Application Note

Use of I/0Os on AVL Devices

Part Number APP-0020
Revision A October 2019




Intellectual Property
© 2019 Lantronix, Inc. All rights reserved. No part of the contents of this publication may
be transmitted or reproduced in any form or by any means without the written permission
of Lantronix.

Lantronix is a registered trademark of Lantronix, Inc. in the United States and other
countries.

Patented: www.lantronix.com/legal/patents/; additional patents pending.

All trademarks and trade names are the property of their respective holders.

Contacts

Lantronix, Inc.

7535 Irvine Center Drive, Suite 100
Irvine, CA 92618, USA

Toll Free: 800-526-8766

Phone: 949-453-3990

Fax: 949-453-3995

Technical Support
Online: www.lantronix.com/support

Sales Offices
For a current list of our domestic and international sales offices, go to the Lantronix web
site at www.lantronix.com/about/contact

Disclaimer

All information contained herein is provided “AS IS.” Lantronix undertakes no obligation to
update the information in this publication. Lantronix does not make, and specifically
disclaims, all warranties of any kind (express, implied or otherwise) regarding title, non-
infringement, fitness, quality, accuracy, completeness, usefulness, suitability or
performance of the information provided herein. Lantronix shall have no liability
whatsoever to any user for any damages, losses and causes of action (whether in contract
or in tort or otherwise) in connection with the user’s access or usage of any of the
information or content contained herein. The information and specifications contained in
this document are subject to change without notice.

Use of 1/0s on AVL Devices


http://www.lantronix.com/legal/patents/
http://www.lantronix.com/support
http://www.lantronix.com/about/contact

Revision History

January 2015 1.0.0 | Initial version.

January 2015 1.0.1 | Renamed: PAID-FEATURES to PREMIUM-FEATURES

October 2019 A Initial Lantronix document. Added Lantronix document part
number, logo, contact information, and links.

For the latest revision of this product document, please check our online documentation at
www.lantronix.com/support/documentation.

Use of 1/0s on AVL Devices 3


http://www.lantronix.com/support/documentation.html

Table of Contents

1 ABOUT THIS DOCUMENT ...vuitiitiitieneeeteeteeneenesesesneenseneaesaeneenns 5
1.1  FOX-EN/IN I/O characteristiCS ........ccoooveiiiiieeiee e 5
1.2  FOX3 1/0s characteristiCS ........ccoeeeeeieieiiee e 5
1.3 How to use the I/02 and I/03 in the FOX3 with deactivated CAN-Bus-

11T = (oL PP PPPPPPPPPPRt 6

Use of I1/0s on AVL Devices 4



1 ABOUT THIS DOCUMENT

The engineering of the FOX3 device is built with the same technology combining both versions of
the FOX-IN/EN devices with some additional PREMIUM-FEATURES (former "PAID Features") to
allow their use when needed. The CAN-Bus is also a PREMIUM-feature in the FOX3 and it is hard-
faced on its PCB that can be remotely enabled when needed. When enabling the CAN-Bus-
interface, the FOX3 remains with less I/O as the CAN-Bus disables the use of I/02 and 1/03 in
general and uses them as communication interface for itself as CAN-Low and CAN-High signals.
When using these with disabled CAN-Bus-interface a parasitic current may be available on these
I/Os that may alter the proper functioning of a buzzer or LED or other peripherals.

This application note will provide you some information and recommendations about using of
these I/0 pins in the FOX3 when the internal CAN-Bus interface is disabled.

Prior showing how to use these 1/O in the FOX3 device, you will find in the next 2 chapters two
tables listing the amount of current flowing through the 1/0 when they are in the inactive state.
This current is known as parasitic current.

1.1  FOX-EN/IN 1/O characteristics

The table below shows the parasitic current flowing through the 10 in the inactive state in the FOX-
IN/EN devices due to the input impedance.

Parasitic current in the inactive state
External power source

I/01 in [pA] 1/02 in [pA] 1/03 in [pA]
12V 300 300 300
24V 500 600 600
32V 700 800 800

1.2 FOX3 1/0s characteristics

The table below shows the the parasitic current flowing through the IOs in the inactive state in the
FOX3 due to the input impedance.

Parasitic current in the inactive state
External power source

I/01 in [pA] 1/02 in [pA] 1/03 in [pA]
12V 78 900 900
24V 150 1800 1800
32V 200 2400 2400
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1.3 How to use the 1/02 and 1/03 in the FOX3 with deactivated CAN-Bus-interface?

The 1/02 and 1/03 can operate either as digital inputs/outputs or analogue inputs. This section
explains the behaviour of the 1/02 and I/03 when used as general purposes input or output.

Here below some general recommendations when using these 1/Os:
A) Use a voltage source with low impedance on 1/02 and 1/03.
B) Voltage sources with high impedance can be used on 1/01.
C) Use the IOBOX-MINI or IOBOX-CAN instead of I/02 and 1/03.
D) The absolute maximum power drawn from any single 1/0 pin is 100 mA.

1) Digital/Analogue inputs:

If both 1/O are intended to be used as digital or analogue inputs, then use a voltage source
with low impedance for instance: car battery.

2) Digital outputs:

When using an 1/0 as digital output there might be flowing parasitic current on the 1/02 and 1/03
due to input impedance. This parasitic current may alter the proper functioning of a buzzer or LED
when connected to the I/02 or I/03 lines. A relay would not be enabled in such a case, as it needs
much more current for activation as the parasitic current on the output is. Unfortunately, a buzzer
is more sensible and it can be activated even if a small current is flowing through it. To avoid as
much as possible this behaviour and to ensure proper operation of the buzzer, the best practice is
to add a resistor (R.) between positive and negative leads of the buzzer that will drop the voltage
across the buzzer under the minimum operating voltage when the digital output is in the inactive
state or set low.
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Figure 1: Adding a resistor to drop the voltage across the buzzer under the low voltage threshold when the
digital output is set low.
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In order to properly calculate the size of the required resistor (R.), you can use the following
formula:

where:
RL = Required resistor to the buzzer.
Ri = Inputimpedance (13kOhm)
Vr = Min. operating voltage of the Buzzer (e.g. 1.5 VDC, refer to the buzzer datasheet)
Ving = Input voltage to the Buzzer (e.g. 12 VDC)
13 kOhm x 1.5 VDC
RL= =1.62 kOhm
12 vDC

So now you know that for a 12VDC buzzer with 1.5 VDC min. operating voltage you can use a 1.62
kOhm resistor to keep the voltage across the buzzer dropped under its minimum operating voltage,
so that the buzzer does not sounds while it is set low. But what kind of resistor should be used for
a 24VDC buzzer with 1.5 VDC min. operating voltage?

If you are going to use a 24VDC buzzer, you could put an additional resistor to the 24VDC line with
the same size in series with the first one (as shown in diagram above).

Keep in mind that you never draw more than the 100mA absolute max rating to an output pin.
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