Application Note

RMA data collection recommendations

Introduction
To help expedite the RMA process for customers and Everspin, a new questionnaire and

methodology for accepting devices will be implemented.

The new process will help ensure the Everspin Quality and Reliability team has all the
required information prior to accepting devices for internal testing and FA analysis.

All the requested data must be gathered prior to any mechanical removal of the
offending device. Once a device is removed from the failing environment any possibility
for additional data collection is lost.

Copyright © 2025 Everspin Technologies, Inc. EST 3013 November 2025




Application Note

RMA data collection recommendations

Contents
T} (oo [V Tt o] o H T TSP PSPPSR PRSPPI 1
POWET ON WaVETOIMMIS. ...ttt sttt e h e s h e st st et e b e bt e s be e e ae e et e et e e b e e sheesanesanesabeeabeeseennes 3
Device power rail before, during and after device faillure.. ... 3
Device environmental conditions dUring failure ........cooviiiiiiciiie e s e e s e e 4
Device Traffic, Order of operations and repeatability..........cccuueiieiiii e e 4
DYool =T I =] o o] ) K=o | £ PO PP PP 5
LY ol Yol & TR 1V - T o (] =T 5
Schematic CONNECLION SCNEME .....ooiiiiie et ettt sbe e e st e e bt e e s ateesnteesabeeebbeesateesneeesaseean 5
DIBVICE X-RAY 1etttiiiiiiiiiiitie ettt et e e ettt et e e e s s sttt e e e e eesssuab b b aaeeeeesasasabe s aaeeesssasssbaaaaaeeessasssbbbaaeeesssanansrtbaaeaeesennas 5
DIEVICE A->B->A SWaD citiiieiiieieiiieisi s s s s e s s s s s e s e e e e e e e s e s e e e e e s e s e e e s e e s s e e e e e e e e e e e e e aeeeaaaaaaaaaaaaaaaaaaaaaaaeaeaaaaaaaaaaeaaaaaaaaaaaaaaaaaaaaaaaaaaas 6
=LY T o] I o 11 o] oY TP URPPUPR 6
Figure 1 Example POWEr ON WavefOrM ......cc.coiiiiieiieiieeie ettt sttt sttt e s e sne e neenns 3
Figure 2 Example POWEr Rail IMEASUIEIMENT........cccuiiii ettt ettt tte e e e e tte e e e et e e e e e bt e e e e eabteeeesnbaeeeeaaseeeeennsenas 4
FIUre 3 DEVICE X-RAY EXAMIPIE.... . riii ettt ettt e ettt e e et e e e e et e e e e e bee e e e eabeeeeeesbaeeeesabeeeeeaabeaeeeanbeaeeeanseaeeennsenas 6

Copyright © 2025 Everspin Technologies, Inc. EST 3013 November 2025




> E?S IN* Application Note
N

RMA data collection recommendations

Power On Waveforms

For any MRAM device to function correctly the power to the device must be clean and stable. Another
requirement is Monotonic behavior when the power supply is initializing. Please attach the Power on wave from
to this RMA FA procedure application note. An example of 1.8V device power on sequence below for reference.

(@D 500mv Q% 500mv G

Value Mean Min Max Std Dev
@D Rise Time  613.1us  613.10  613.1  613.14  0.000

J(100us ][mnrwszs ][ 7FH - ]

10K points

] [*736.0000}15

13 Jun 2023
11:30:00

FIGURE 1 EXAMPLE POWER ON WAVEFORM

Device power rail before, during and after device failure

Stable clean power to DUT (Device Under Test) is critical for deterministic behavior. If the power rail is out of
specification during testing device behavior can become undefined. Hence the critical requirement of clean stable

device power.
Please attach a scope capture of the device power rail prior, during and after the failure event. If possible, use

the scopes measurement functions to capture Average, Peak and Min voltage measured at the supply pins to the
device. An example of the requested measurements pictured below.
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FIGURE 2 EXAMPLE POWER RAIL MEASUREMENT

Device environmental conditions during failure
The device environment can have a significant impact on device behavior and performance.

Please provide the Ambient temperature and ~ relative humidity during the failure event.

Device Traffic, Order of operations and repeatability
To facilitate failure reproduction, the traffic or sequence of operations to the device is critical. The failure must be
repeatable to allow internal teams the best opportunity for failure reproduction.

To the best of ability please describe the exact traffic generated by the master and sent to the slave device.
Please identify the opcodes used during failure sequence.

If applicable, attach the code sequence being run when device failed.
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Device Register Contents

The configuration determines how the device behaves or is expected to behave under operation. Depending
upon the device the number of configuration and status registers varies. Please provide the following information
if applicable.

1) Device Status Register content.
2) Device Interrupt Register content
3) Device Flag Status Register

Device Package Marking
For proper device identification and tracking please provide legible pictures of the device top markings. This will
help Everspin track the device Manufacture Date, location and lot codes.

Schematic connection scheme
To verify the connection scheme of the MRAM device please provide the system schematics showing the MRAM
connections.

A simple inadvertent addition of a Pull-Up/Pull-Down can have extreme system performance implications.

Device X-Ray

Device X-Ray can be very beneficial If the device is exhibiting systems of a node pulled to GND or VCC.

For example, CS# pulled high, which would preclude any device Reads/Writes since the device cannot be selected.
Another example is WP# pulled low. With WP# continuously active all array contents will be Write Protected
negating all attempts to write to the device.

The X-Ray allows for identification of broken traces, solder bridges or cold solder joints.

Any example of a device X-Ray is shown in Figure 3 below.
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FIGURE 3 DEVICE X-RAY EXAMPLE

Device A->B->A swap
As a final debug and isolation step, a popular system to assist in identifying a faulty component is the A-B-A device

swap methodology.
This method involves the below Steps:

1) Remove the suspected device A, from the initial failing system B.
2) Move device A from above to a known good system. If the failure follows component A the device is

faulty.
a. If the system with suspected device functions withing specifications the initial failure is due to

system or board failure of system B.
3) As a final verification step, place a known good device in system B from step 1. If the failure is still

persistent a known fault/issue is in the system B and not the device A.
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Information in this document is provided solely to enable
system and software implementers to use Everspin
Technologies products. There are no express or implied
licenses granted hereunder to design or fabricate any
integrated circuit or circuits based on the information in this
document. Everspin Technologies reserves the right to make
changes without further notice to any products herein.
Everspin makes no warranty, representation or guarantee
regarding the suitability of its products for any particular
purpose, nor does Everspin Technologies assume any liability
arising out of the application or use of any product or circuit,
and specifically disclaims any and all liability, including without
limitation consequential or incidental damages. “Typical”
parameters, which may be provided in Everspin Technologies
data sheets and/or specifications can and do vary in different
applications and actual performance may vary over time. All
operating parameters including “Typical” must be validated for
each customer application by customer’s technical experts.
Everspin Technologies does not convey any license under its
patent rights nor the rights of others. Everspin Technologies
products are not designed, intended, or authorized for use as
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body, or other applications intended to support or sustain life,
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Technologies product could create a situation where personal
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Everspin Technologies products for any such unintended or
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affiliates, and distributors harmless against all claims, costs,
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negligent regarding the design or manufacture of the part.
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Technologies, Inc. All other product or service names are the
property of their respective owners.
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