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OVERVIEW

Table 1 – Operational Parameters Summary

Density Interface
Voltage 

(V)
Read/
Write

Active Current 
R/W (mA)

Standby 
Current 

(mA)

Sleep 
Current 

(μA)
Package
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Figure 1 – MR10Q010 Block Diagram
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Figure 2 – System Configuration

Figure 3 – Package Pin Assignment
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Table 2 – Pin Functions

Signal 
Name 

Pin SPI Mode
Quad SPI 

Mode 1
Description 

1

9
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Pin Functions - Continued

Signal 
Name 

Pin SPI Mode
Quad SPI 

Mode 1
Description 

1
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STATUS REGISTER

Table 3 – Status Register Bit Definitions

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
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WEL SRWD WP Protected Blocks Unprotected Blocks
Status 

Register

1

1 1

1 1

Table 4 – Memory Protection Modes

Table 5 – Block Memory Write Protection

Status Register Memory Contents
BP1 BP0 Protected Area Unprotected Area

1

1

1 1

Block Protection Modes

Memory Protection Modes
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Name Operation Code Description

1

Table 6 – SPI Mode Commands Overview

SPI Mode Commands Overview
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Read Status Register (RDSR)

Figure 4 – Read Status Register (RDSR) Command Operation 
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Write Enable (WREN)

Figure 5 – Write Enable (WREN) Command Operation 
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Figure 6 – Write Disable (WRDI) Command Operation 
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Figure 7 – Write Status Register (WRSR) Command Operation 

Write Status Register (WRSR)
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Figure 8 – Read Data Bytes (READ) Command Operation
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Fast Read Data Bytes (FREAD)

Figure 9 – Fast Read Data Bytes (FREAD) Command Operation
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Figure 10 – Write Data Bytes (WRITE) Command Operation
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Figure 11 – Enter Sleep Mode (SLEEP) Command Operation
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Figure 12 – Exit Sleep Mode (WAKE) Command Operation
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Tamper Detect (TDET)

Figure 13 – Tamper Detect (TDET) Command Operation
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Figure 14 – Tamper Detect Exit (TDETX) Command Operation
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Read ID (RDID)

Figure 15 – Read ID (RDID) Command Operation
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Complete Hexadecimal and Binary Device ID for MR10Q010

RDID Device ID for MR10Q010

Bit # 39 - 24 23 - 20 19 - 16 15 - 12 11 - 8 7 - 4 3 - 0

Meaning Manufacturer’s ID
 (JEP 106AH) Technology Interface Speed Density Voltage Die Rev

Table 7 – Device ID for MR10Q010
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QUAD SPI MODE COMMANDS

1

Name Operation Code Description

1

1

Table 8 – Quad SPI Mode Commands Overview

Quad SPI Mode Commands Overview
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Fast Read Quad Output  (FRQO)

Figure 16 – Fast Read Quad Output (FRQO) Command Operation
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Fast Read Quad Address and Data  (FRQAD)

Figure 17 – Fast Read Quad Address and Data (FRQAD) Command Operation
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Fast Write Quad Data (FWQD)

Figure 18 – Fast Write Quad Data (FWQD) Command Operation
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Fast Write Quad Address and Data (FWQAD)

Figure 19 – Fast Write Quad Address and Data (FWQAD) Command Operation
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QPI MODE

Table 9 – SPI Mode Command Structures in QPI Mode

Name Description 1  n
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Name Description 1 n

Name Description 1 n

Table 10 – Quad SPI Mode Command Structures in QPI Mode
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Enable QPI (EQPI) Command

Figure 20 – Enable QPI Mode (EQPI) Command Operation 
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Disable QPI (DQPI) Command

Figure 21 – Disable QPI Mode (DQPI) Command Timing 
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EXECUTE IN PLACE (XIP) MODE

Table 11 – Mode Byte Definitions to Set/Reset XIP Mode

XIP Operation Hex M7 M6 M5 M4 M3 M2 M1 M0

1 1 1 1 1 1 1

1 1 1 1 1 1 1 1
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Initial Command

1  n

1  n

Table 12 – XIP Mode with FREAD Command

If XIP Set - Next  Low

  n
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Table 13 – XIP Operation with FRQO Command

Initial Command

1 n

1  n

If XIP Set - Next CS Low

  n
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Figure 25 – FRQO Command - Set XIP Mode -  Initial Access 
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Figure 26 – FRQO Command - XIP Mode Set  - Next Access
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Figure 27 – FRQO Command - XIP Mode Exit
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Table 14 – XIP Operation with FRQAD Command

Initial Command

1 n

1  n

If XIP Set - Next CS Low

  n
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Figure 28 – FRQAD Command - Set XIP Mode -  Initial Access 
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Figure 29 – FRQAD Command - XIP Mode Set  - Next Access
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Figure 30 – FRQAD Command - XIP Mode Exit
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Symbol Parameter Conditions Value Unit

Table 15 – Absolute Maximum Ratings   

ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings
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Symbol Parameter Conditions Min Typical Max Unit

Table 16 – Operating Conditions

Symbol Parameter Conditions Min Max Unit

Table 17 – DC Characteristics



Copyright © Everspin Technologies 2014

MR10Q010

MR10Q010 Revision 3.0, 4/2014

Symbol Parameter Conditions Typical Max Unit
11

Table 18 – Power Supply Characteristics

Symbol Parameter Typical Max Unit
1

1

Capacitance

Table 19 – Capacitance
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Table 20 – AC Measurement Conditions

Figure 31 – Output Load for Impedance Parameter Measurements

Figure 32 – Output Load for all Other Parameter Measurements

Parameter Value Unit

TIMING SPECIFICATIONS

V

Output

L = VDDQ /2

RL = 50 Ω

ZD= 50 Ω

Output

R2

R1

30 pF

1.8 V

AC Measurement Conditions
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Power Up Delay Time

Symbol Parameter Min Unit

Table 21 – Power-Up Delay Minimum Voltages and Timing

Power Up Timing
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Figure 33 – Power-Up  Timing
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Symbol Parameter Min Typical Max Unit

11

11

Synchronous Data Timing see Figure 34

Table 22 – AC Timing Parameters

AC Timing Parameters
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Symbol Parameter Min Typical Max Unit

 Timing see  “  Timing” on page 60

Other Timing Specifications

AC Timing Parameters - Continued
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Figure 34 – Synchronous Data Timing (READ)
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Figure 35 – Synchronous Data Timing Fast Read (FREAD)
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Figure 36 – Synchronous Data Timing (WRITE)

Figure 37 – Synchronous Data Timing Fast Write Quad Data and  
Fast Write Quad Address and Data (FWQD and FWQAD)
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Figure 38 –  HOLD Timing
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PART NUMBERS AND ORDERING

Table 23 – Part Numbering System
Memory Interface Density Revision Temp Package Ship Grade

Example Ordering Part Number MR 10Q 010  C SC R ES
MRAM (Toggle) MR 
104MHz Quad SPI Family 10Q
1 Mb 010
4 Mb 040
16Mb 160
No Revision Blank
Revision A A
Revision B B
Commercial    0 to 70°C Blank
Industrial -40 to 85°C C
16-pin SOIC SC
Tray Blank
Tape and Reel R
Engineering Samples ES
Customer Samples CS
Mass Produc�on Blank

Table 24 – Ordering Part Numbers 1

1 Preliminary Products

Temp Grade Temperature Package Density
Shipping Con-
tainer 

Order Part Number
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Figure 39 –  16-SOIC Package Outline

PACKAGE OUTLINE DRAWINGS
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MR10Q010
 16-SOIC Package Outline - Continued
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