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This application note provides a Failure Modes and Effects Analysis (FMEA) for the device pins of
Nexperia's NXS family under typical failure situations
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1. Introduction

NXS level shifters are switch-type translators suitable for open-drain drivers. They are FET-based
devices that use an N-channel pass-gate transistor that ties the two ports together and do not
need an extra input signal to change the direction of data from port A to B or from port B to A.
The combination of an N-channel pass FET, integrated 10 kQ pull-up resistors, and edge-rate
acceleration circuits makes NXS translators ideal for interfacing devices or systems operating at
different voltage levels, while also allowing for simple interfacing with open-drain drivers, as is
required in I°C, 1-wire, and SD/MMC-card interface applications.

2. NXS family overview
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The NXS family comprises of 1-, 2-, 4- and 8-channel devices. These are directional level
translation with auto-direction sensing and open-drain outputs. The NXS family supports the below
mentioned:

* Wide supply voltage range
* NXS0101, NXS0102 and NXS0104
° VCC(A): 1.2V 1t0 3.6 Vand VCC(B): 23Vtob55V
+ NXS0108
° VCC(A): 1.2Vto3.6Vand VCC(B): 1.65Vto55V
»  Supports max data rates
+ NXS0101, NXS0102 and NXS0104: up to 24 Mbps
* NXS0108: up to 110 Mbps
* Inputs are over voltage tolerant up to 5.5V
* loff circuitry provides partial Power-down mode operation
*  The NXS family is specified from -40 °C to +85 °C and -40 °C to +125 °C
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Fig. 1. Functional diagram of the NXS0101
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3. Pin FMEA
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This application note provides a Failure Modes and Effects Analysis (FMEA) for the device pins of
Nexperia’s NXS family under typical failure situations such as a short-circuit to Vcc or GND or to a
neighboring pin, or if a pin is left open.

A failure is classified according to its effect on the NXS device and the functionality of the
application; see Table 1.

Table 1. Classification of failure effects

Class Failure effect
A damage to device
affects application functionality
B no damage to device
may affect application functionality
C no damage to device

no affect to application functionality

Table 2. FMEA matrix for pin short-circuit to V¢

NXS0101; NXS0102; NXS0104

Pin Class Remarks

Input/output |A The short may cause a voltage difference across a selected
switch causing high current that may result in damage. Application
functionality may be affected.

B If no voltage results observed across a any channel, then there will be

no damage. Application functionality may be affected.

Input B Application functionality may be affected.

GND B Application functionality may be affected.

Vee B Veea to Veea. Application functionality may be affected.

Table 3. FMEA matrix for pin short-circuit to V¢

NXS0108

Pin Class Remarks

Input/output |B Application functionality may be affected.

Input B Application functionality may be affected.

GND B Application functionality may be affected.

Vee B Application functionality may be affected.

Vee B Veea to Veea. Application functionality may be affected.
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Table 4. FMEA matrix for pin short-circuit to GND
NXS0101, NXS0102, NXS0104

Pin Class Remarks
Input/output |A The short may cause a voltage difference across a channel causing
high current that may result in damage.
B If no voltage results observed across any channel, then there will be
no damage. Application functionality may be affected.
Input B Application functionality may be affected.
Vee B Application functionality may be affected.

Table 5. FMEA matrix for pin short-circuit to GND

NXS0108

Pin Class Remarks

Input/output |B Application functionality may be affected.
Input B Application functionality may be affected.
Vee B Application functionality may be affected.

Table 6. FMEA matrix for pin left open

Pin Class Remarks

Input/output |B Application functionality may be affected.

Input B Application functionality may be affected.

GND B Functionality fails and high currents can appear that may result in
damage.

Vee B Functionality fails and high currents can appear that may result in
damage.

Table 7. FMEA matrix for pin short-circuits between neighbor pins
NXS0101, NXS0102, NXS0104

Pin Class Remarks
Input/output A The short may cause a voltage difference across a channel
causing high current that may result in damage.
B If no voltage results observed across any channel, then there
will be no damage. Application functionality may be affected.
Input to input/output |A If no voltage results observed across any channel, then there
will be no damage. Application functionality may be affected.
B If no voltage results observed across any channel, then there
will be no damage. Application functionality may be affected.
Input/output to GND |- see Table 4
Input/output to Vee |- see Table 2
Input to GND - see Table 4
Input to Ve - see Table 2
GND to V¢ - see Table 4 and Table 2
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Table 8. FMEA matrix for pin short-circuits between neighbor pins

NXS0108
Pin Class Remarks
Input/output B Application functionality may be affected.
Input to input/output | B Application functionality may be affected.
Input/output to GND |- see Table 5
Input/output to Vee |- see Table 3
Input to GND - see Table 5
Input to Ve - see Table 3
GND to V¢ - see Table 5 and Table 3
4. Revision history
Table 9. Revision history
Rev Date Description
AN90014 v.1 20200320 AN90014 initial version
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5. Legal information

Definitions

Draft — The document is a draft version only. The content is still under
internal review and subject to formal approval, which may result in
modifications or additions. Nexperia does not give any representations or
warranties as to the accuracy or completeness of information included herein
and shall have no liability for the consequences of use of such information.

Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, Nexperia does not give any
representations or warranties, expressed or implied, as to the accuracy

or completeness of such information and shall have no liability for the
consequences of use of such information. Nexperia takes no responsibility
for the content in this document if provided by an information source outside
of Nexperia.

In no event shall Nexperia be liable for any indirect, incidental, punitive,
special or consequential damages (including - without limitation - lost
profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, Nexperia’s aggregate and cumulative liability towards customer
for the products described herein shall be limited in accordance with the
Terms and conditions of commercial sale of Nexperia.

Right to make changes — Nexperia reserves the right to make changes
to information published in this document, including without limitation
specifications and product descriptions, at any time and without notice. This
document supersedes and replaces all information supplied prior to the
publication hereof.

Suitability for use — Nexperia products are not designed, authorized or
warranted to be suitable for use in life support, life-critical or safety-critical
systems or equipment, nor in applications where failure or malfunction

of an Nexperia product can reasonably be expected to result in personal
injury, death or severe property or environmental damage. Nexperia and its
suppliers accept no liability for inclusion and/or use of Nexperia products in
such equipment or applications and therefore such inclusion and/or use is at
the customer’s own risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. Nexperia makes no representation
or warranty that such applications will be suitable for the specified use
without further testing or modification.

Customers are responsible for the design and operation of their applications
and products using Nexperia products, and Nexperia accepts no liability for
any assistance with applications or customer product design. It is customer’s
sole responsibility to determine whether the Nexperia product is suitable
and fit for the customer’s applications and products planned, as well as

for the planned application and use of customer’s third party customer(s).
Customers should provide appropriate design and operating safeguards to
minimize the risks associated with their applications and products.

Nexperia does not accept any liability related to any default, damage, costs
or problem which is based on any weakness or default in the customer’s
applications or products, or the application or use by customer’s third party
customer(s). Customer is responsible for doing all necessary testing for the
customer’s applications and products using Nexperia products in order to
avoid a default of the applications and the products or of the application or
use by customer’s third party customer(s). Nexperia does not accept any
liability in this respect.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Translations — A non-English (translated) version of a document is for
reference only. The English version shall prevail in case of any discrepancy
between the translated and English versions.

Trademarks

Notice: All referenced brands, product names, service names and
trademarks are the property of their respective owners.
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