Application Note

MLX81100
PWM interface

Melexis

Microelectronic Integrated Systems

Table of contents

R [ Y 4 o Yo [0 Tox o o PP PUUUPPPPRRR 2
2 PrincCiple ProteCtion CIFCUITS ...uuuiiii it e e e e e e e e e e e e e aaan e e e eeeeees 2
2.1 PWM INtErface SV IEVEI .......coiiiiiiii e 2
2.2 Protection elements SV IBVEL ... 3
2.3 PWM INterface 12V IBVEI .......coo oo 3
2.4 Protection elements 12V IBVEl ............ouiiiiiiiiiii e 4
3 GENETaAl CONSIIAINTS ..ottt et e et e s s e e e neseeneeneeeees 4
A DISCIAIMIBT L.t s 5
390118110003 Page 1 of 5 Rev 1.1 /20/06/08

Author: FJE



Application Note

MLX81100
PWM interface

Melexis

Microelectronic Integrated Systems

1 Introduction

This document describes external protection circuits for 5V digital 10s of MLX81100 in a communication
interface to an external ECU in automotive applications. This application note considers two cases:

1 PWM interface is running at 5V level

2 PWM interface is running at 12V level.

2 Principle protection circuits

All following schematics are sample schematics, which need to be adjusted depending on the application.

2.1 PWM interface 5V level
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Fig. 1 Sample application circuitry for PWM interface at 5V level
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2.2 Protection elements 5V level
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Zener diodes D2 and D4: 5,6V zener voltage, different types are available, tests on real chip will help to sort out
suitable type, trade-off between fast response according to ESD protection and high power dissipation
according to short to Vbat has to be made.

In output path (MLX81100): 5,1V zener diode (D1) with high power dissipation for short circuit protection and
fast 5,6V Back-to-back zener diode (D2) for ESD-protection are put in parallel.

Capacitors C1-C4: optional, for improved EMC-behaviour, also tests have to be done.

2.3 PWAM interface 12V level
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Fig. 2 Sample application circuitry for PWM interface at 12V level

{JLIN

GND
GND

MLX81100

VDRV

CLKO

HSBC2
HS2
BRMID2 [}

HSBC1 j;:—
HS1

BRMID1 [}

(q

Vear

(n)

LS2

GND

SHNT_L [}

& »

N

Shunt [] Vgar

CWD

TO
TIO
™

GND
GND

Page 3 of 5

2

Reverse
Polarity
Protection

Rev 1.1/ 20/06/08



Application Note

MLX81100
PWM interface

Melexis

Microelectronic Integrated Systems

2.4 Protection elements 12V level

Zener diodes: 5,6V zener voltage, different types are available, tests on real chip will help to sort out suitable
type, trade-off between fast response according to ESD protection and high power dissipation according to short
to Vbat has to be made.

Optional:
* In output path (MLX81100): 5,1V zener diode (D1) with high power dissipation for short circuit protection
and fast 5,6V Back-to-back zener diode (D2) for ESD-protection in parallel.
e Capacitors C1-C4: for improved EMC-behaviour, also tests have to be done.

3 General constraints

This chapter contains general constraints to be considered when working out an application with PWM interface
to an external ECU:

1 PWM input of MLX81100 actuator module must be Zero during sleep mode to avoid reverse supply
of the chip, which will cause damage or unpredictable behaviour. The soft-/hardware in external
ECU has to take care of this.

2 In chapter 2.3 the NPN-Transistor T1 inverts the PWM duty cycle, the application software in
MLX81100 has to take care of this issue.

3 To make the module wake up capable via PWM input a SW pin was connected in both cases in
parallel to the PWM input. The general purpose I0s of MelexCM are not wake up capable.

4 The general purpose I0s of MelexCM are used because of the need to capture the incoming PWM
precisely. At the general purpose 10s of MelexCM a 16-bit timer capture module is present which
allows a precise PWM interface. It is not possible to capture the incoming PWM signal with the SW
pins directly, there a polling method has to be used.

5 To generate a PWM output signal a general purpose 10 of MelexCM is connected to the output of

PWM block of MelexCM. Advantages of using a PWM block are: it is easy to use and to configure, it
is more precise than doing a PWM signal in software, load for the CPU is minimized.

History record
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4 Disclaimer

Devices sold by Melexis are covered by the warranty and patent indemnification provisions appearing in its
Term of Sale. Melexis makes no warranty, express, statutory, implied, or by description regarding the
information set forth herein or regarding the freedom of the described devices from patent infringement. Melexis
reserves the right to change specifications and prices at any time and without notice. Therefore, prior to
designing this product into a system, it is necessary to check with Melexis for current information. This product
is intended for use in normal commercial applications. Applications requiring extended temperature range,
unusual environmental requirements, or high reliability applications, such as military, medical life-support or life-
sustaining equipment are specifically not recommended without additional processing by Melexis for each
application.

The information furnished by Melexis is believed to be correct and accurate. However, Melexis shall not be
liable to recipient or any third party for any damages, including but not limited to personal injury, property
damage, loss of profits, loss of use, interrupt of business or indirect, special incidental or consequential
damages, of any kind, in connection with or arising out of the furnishing, performance or use of the technical
data herein. No obligation or liability to recipient or any third party shall arise or flow out of Melexis’ rendering of
technical or other services.

© 2007 Melexis NV. All rights reserved.

For the latest version of this document, go to our website at:
www.melexis.com

Or for additional information contact Melexis Direct:

Europe and Japan: All other locations:
Phone: +32 1367 0495 Phone: +1 603 223 2362
E-mail: sales_europe@melexis.com E-mail: sales_usa@melexis.com

ISO/TS 16949 and 1SO14001 Certified
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