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Duncan Bennett, Product Marketing, Everspin Technologies, Inc.

Adapting MR10Q010 for Operation in a 3.3v I/O System

The Everspin MR10Q010 Quad SPI Serial MRAM requires a 3.3v VDD power supply and is designed to operate on a 1.8v
bus I/0. Adapting the MR10Q010 to operate on a 3.3v data bus can be done by interfacing the MR10Q010 to the bus
through a level translator. A linear regulator can be used to supply the 1.8v power required by the MR10Q010.

The MR10Q010 Evaluation board uses a TXB0108 bidirectional level translator and a TPS73018 low-dropout regulator,
both from Texas Instruments. The board is designed so that it can be connected to the board position or socket cur-
rently occupied by a SPI or Quad SPI E2PROM and operate within the existing system. Test points are located on the
board for all MRAM and E2PROM pins.

Features
For evaluation of MR10Q010 operating in a 3.3v I/0 data bus
system.
i Ponneanm
8-pin DIP site to allow mounting as a daughter board to operate o y - ‘S

in place of an existing 8-pin SPI or Quad SPI E2PROM.
MR10Q010 receives1.8v power from an on-board regulator.

- AlMR10Q010 and E2PROM pins assessable by 0.1 inch pitch
through-hole connection points.

« May be supplied with ZIF socket for MR10Q010 or with the

MRAM loaded on the board. MR10Q010 3.3v I/O Evaluation Board
46mm X 32mm.
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EVALUATION BOARD DESCRIPTION

Components

The MR10Q010 Evaluation Board has three main components:
1. Everapin MR10Q010, 1Mbit Quad SPI MRAM

2. Texas Instruments TBX0108 level translator

3. Texas Instruments TPS73018 low-dropout regulator

Power Supply

The evaluation board receives 3.3v on V, from the host system and uses an on-board low-dropout regula-
tor to provide the 1.8v supply for the MRAM and level translator. 100nF and 2.2pF capacitors are used for
stability.

Level Translator
The level translator takes all of the 1/0 signals from the MR10Q010 MRAM and converts them from/to 3.3v
level signals.

The MR10Q010 MRAM is capable of running at 104MHz but the maximum operating frequency of the level
translator is 8OMHz.

Evaluation Board with
MR10Q010 mounted

Evaluation Board with ZIF
socket mounted
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Figure 1 - Layout
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Table 1 - Parts List
Component Description
U1 MR10Q010 Quad SPI MRAM
U2 TXB0108 Level Translator
U3 TPS73018 Low-Dropout regulator
C1,C3-C7 100nF Decoupling capacitors
(@ 2.2uF Capacitor
11 0.1 inch pitch connection to all of the pins of
’ the MR10Q010
534 8-pin E2PROM SP!I interface,
' CS, SO, WP, VSS, VDD, HOLD, SCK, SI
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Figure 2 - Schematic
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USING THE QUAD SPI 3.3V SYSTEM EVALUATION BOARD

The QSPI evaluation board can be used in a number of ways. The diagram below shows the main connec-
tions to the QSPI MRAM. The lower pair of 2x4 holes have signals laid out in the footprint of common SPI
EEPROMs. The QSPI evaluation board could have pins mounted in these holes and then it could be mounted
as a daughter board into the users host board replacing an existing 8-pin SPI or Quad SPI EZPROM.

Figure 3 - MR10Q010 Evaluation Board Interface

== MR10Q010 signals
After translation to 3.3v levels

Standard 8-pin E°PROM pinout.

The two columns of through-hole lands on the left and right side mimic the 16-pins of the MR10Q010. The

signals on the lands are all on the 3.3v side of the level translator and are not directly connected to the
MR10Q010.
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REVISION HISTORY

Date

Description of Change

July 23,2014

Initial Release
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HOW TO REACH US

Everspin Technologies, Inc.

Home Page:

www.everspin.com

E-Mail:

support@everspin.com
orders@everspin.com
sales@everspin.com

USA/Canada/South and Central
America

World Headquarters

1347 N. Alma School Road, Suite 220
Chandler, Arizona 85224
1-877-347-MRAM (6726)
1-480-347-1111

Europe, Middle East and Africa

support.europe@everspin.com

Japan

support.japan@everspin.com

Asia Pacific

support.asia@everspin.com

File Name:
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Information in this document is provided solely to enable system and soft-
ware 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, representa-
tion or guarantee regarding the suitability of its products for any particu-
lar 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 “Typicals” must be validated for each cus-
tomer application by customer’s technical experts. Everspin Technologies
does not convey any license under its patent rights nor the rights of oth-
ers. Everspin Technologies products are not designed, intended, or au-
thorized for use as components in systems intended for surgical implant
into the body, or other applications intended to support or sustain life, or
for any other application in which the failure of the Everspin Technologies
product could create a situation where personal injury or death may oc-
cur. Should Buyer purchase or use Everspin Technologies products for any
such unintended or unauthorized application, Buyer shall indemnify and
hold Everspin Technologies and its officers, employees, subsidiaries, affili-
ates, and distributors harmless against all claims, costs, damages, and ex-
penses, and reasonable attorney fees arising out of, directly or indirectly,
any claim of personal injury or death associated with such unintended or
unauthorized use, even if such claim alleges that Everspin Technologies
was negligent regarding the design or manufacture of the part. Everspin™
and the Everspin logo are trademarks of Everspin Technologies, Inc. All
other product or service names are the property of their respective owners.
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