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1. DEVICE PIN ASSIGNMENT

Figure 1.1 Block Diagram

Table 1.1  Pin Functions

Signal Name Function 

"� "EESFTT�*OQVU�
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(� 0VUQVU�&OBCMF�

%2� %BUB�*�0�
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Figure 1.2  Pin Diagrams for Available Packages (Top View)

44 Pin TSOP II 48 Pin FBGA

Table 1.2 Operating Modes

E1 G1 W1 Mode  V
DD

 Current DQ[7:0]2

) X X /PU�TFMFDUFE *
4#�

�*

4#�
)J�;

- ) ) 0VUQVU�EJTBCMFE *
%%3

)J�;

- - ) #ZUF�3FBE *
%%3

D
0VU

- X - #ZUF�8SJUF *
%%8

D
JO

����)���IJHI
�-���MPX
�9���EPO�U�DBSF

���)J�;���IJHI�JNQFEBODF

DEVICE PIN ASSIGNMENT MR2A08A
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2. ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings

5IJT�EFWJDF�DPOUBJOT�DJSDVJUSZ�UP�QSPUFDU�UIF�JOQVUT�BHBJOTU�EBNBHF�DBVTFE�CZ�IJHI�TUBUJD�WPMUBHFT�PS

FMFDUSJD�öFMET��IPXFWFS
�JU�JT�BEWJTFE�UIBU�OPSNBM�QSFDBVUJPOT�CF�UBLFO�UP�BWPJE�BQQMJDBUJPO�PG�BOZ

WPMUBHF�HSFBUFS�UIBO�NBYJNVN�SBUFE�WPMUBHFT�UP�UIFTF�IJHI�JNQFEBODF�	)J�;
�DJSDVJUT�

5IF�EFWJDF�BMTP�DPOUBJOT�QSPUFDUJPO�BHBJOTU�FYUFSOBM�NBHOFUJD�öFMET��1SFDBVUJPOT�TIPVME�CF�UBLFO

UP�BWPJE�BQQMJDBUJPO�PG�BOZ�NBHOFUJD�öFME�NPSF�JOUFOTF�UIBO�UIF�NBYJNVN�öFME�JOUFOTJUZ�TQFDJöFE

JO�UIF�NBYJNVN�SBUJOHT��

%PDVNFOU�/VNCFS��.3�"��"�3FW���
��������

Parameter Symbol Value Unit

4VQQMZ�WPMUBHF� 7
DD

�����UP���� 7

7PMUBHF�PO�BO�QJO� 7
*/

�����UP�7
DD
������ 7

0VUQVU�DVSSFOU�QFS�QJO *
065

��� N"

1BDLBHF�QPXFS�EJTTJQBUJPO 1
D

����� 8

5FNQFSBUVSF�VOEFS�CJBT

.3�"��"�	$PNNFSDJBM


.3�"��"$�	*OEVTUSJBM


.3�"��".�	"VUPNPUJWF


5
#*"4

����UP���

����UP���

����UP����

¡$

4UPSBHF�5FNQFSBUVSF 5
TUH

����UP���� ¡$

-FBE�UFNQFSBUVSF�EVSJOH�TPMEFS�	��NJOVUF�NBY
 5
-FBE

��� ¡$

.BYJNVN�NBHOFUJD�öFME�EVSJOH�XSJUF

.3�"��"�	"MM�5FNQFSBUVSFT

)

NBY@XSJUF
���� "�N

.BYJNVN�NBHOFUJD�öFME�EVSJOH�SFBE�PS�TUBOECZ )
NBY@SFBE

���� "�N

���1FSNBOFOU�EFWJDF�EBNBHF�NBZ�PDDVS�JG�BCTPMVUF�NBYJNVN�SBUJOHT�BSF�FYDFFEFE��'VODUJPOBM�PQFSB�

UJPO�TIPVME�CF�SFTUSJDUFE�UP�SFDPNNFOEFE�PQFSBUJOH�DPOEJUJPOT��&YQPTVSF�UP�FYDFTTJWF�WPMUBHFT�PS�

NBHOFUJD�öFMET�DPVME�BòFDU�EFWJDF�SFMJBCJMJUZ�

���"MM�WPMUBHFT�BSF�SFGFSFODFE�UP�7
SS
�

�� 1PXFS�EJTTJQBUJPO�DBQBCJMJUZ�EFQFOET�PO�QBDLBHF�DIBSBDUFSJTUJDT�BOE�VTF�FOWJSPONFOU�

Table 2.1 Absolute Maximum Ratings1

MR2A08A
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Parameter Symbol Value Typical Max Unit

1PXFS�TVQQMZ�WPMUBHF 7
DD

����J ��� ��� 7

8SJUF�JOIJCJU�WPMUBHF 7
8*

��� ��� ����J 7

*OQVU�IJHI�WPMUBHF 7
*)

��� � 7
DD
�������JJ 7

*OQVU�MPX�WPMUBHF 7
*-

�����JJJ � ��� 7

5FNQFSBUVSF�VOEFS�CJBT

.3�"��"�	$PNNFSDJBM


.3�"��"$�	*OEVTUSJBM


.3�"��".�	"VUPNPUJWF
JW

5
"

�

���

���

��

��

���

¡$

J� 5IFSF�JT�B���NT�TUBSUVQ�UJNF�PODF�7
DD
�FYDFFET�7

%%

	NJO
��4FF�Power Up and Power Down Sequencing CFMPX�

JJ� 7
*)
	NBY
���7

DD
�������7

%$�
���7

*)
	NBY
���7

DD
�������7

"$
�	QVMTF�XJEUI�z����OT
�GPS�*�z������N"�

JJJ� 7
*-
	NJO
��������7

%$
���7

*-
	NJO
��������7

"$
�	QVMTF�XJEUI�z����OT
�GPS�*�z������N"�

JW� "VUPNPUJWF�UFNQFSBUVSF�QSPGJMF�BTTVNFT�����EVUZ�DZDMF�BU�NBYJNVN�UFNQFSBUVSF�	��ZFBST�PVU�PG����ZFBS�MJGF


Table 2.2 Operating Conditions

Power Up and Power Down Sequencing

.3".�JT�QSPUFDUFE�GSPN�XSJUF�PQFSBUJPOT�XIFOFWFS�7
DD
�JT�MFTT�UIBO�7

8*
��"T�TPPO�BT�7

%%�
FYDFFET�7

DD
	NJO

�

UIFSF�JT�B�TUBSUVQ�UJNF�PG���NT�CFGPSF�SFBE�PS�XSJUF�PQFSBUJPOT�DBO�TUBSU��5IJT�UJNF�BMMPXT�NFNPSZ�QPXFS�

TVQQMJFT�UP�TUBCJMJ[F��

5IF�&�BOE�8�DPOUSPM�TJHOBMT�TIPVME�USBDL�7
DD
�PO�QPXFS�VQ�UP�7

DD
������7�PS�7

*)
�	XIJDIFWFS�JT�MPXFS
�BOE�SFNBJO�

IJHI�GPS�UIF�TUBSUVQ�UJNF��*O�NPTU�TZTUFNT
�UIJT�NFBOT�UIBU�UIFTF�TJHOBMT�TIPVME�CF�QVMMFE�VQ�XJUI�B�SFTJT�

UPS�TP�UIBU�TJHOBM�SFNBJOT�IJHI�JG�UIF�ESJWJOH�TJHOBM�JT�)J�;�EVSJOH�QPXFS�VQ��"OZ�MPHJD�UIBU�ESJWFT�&�BOE�8�

TIPVME�IPME�UIF�TJHOBMT�IJHI�XJUI�B�QPXFS�PO�SFTFU�TJHOBM�GPS�MPOHFS�UIBO�UIF�TUBSUVQ�UJNF��

%VSJOH�QPXFS�MPTT�PS�CSPXOPVU�XIFSF�7
DD
�HPFT�CFMPX�7

8*

�XSJUFT�BSF�QSPUFDUFE�BOE�B�TUBSUVQ�UJNF�NVTU�CF�

PCTFSWFE�XIFO�QPXFS�SFUVSOT�BCPWF�7
DD
	NJO
�

BROWNOUT OR POWER LOSS

NORMAL OPERATION NORMAL OPERATION

STARTUP TIME STARTUP TIME

VWI VWI

VDDVDD

WRITES INHIBITED

W

E

Figure 2.1  Power Up and Power Down Diagram

MR2A08AElectrical Speci�cations
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Parameter Symbol Min Typical Max Unit

*OQVU�MFBLBHF�DVSSFOU *
MLH	*


� � �� E"

0VUQVU�MFBLBHF�DVSSFOU *
MLH	0


� � �� E"

0VUQVU�MPX�WPMUBHF

	*
0-
������N"


	*
0-
��������E"


7
0-

� � ���

7
SS
������

7

0VUQVU�IJHI�WPMUBHF

	*
0-
������N"


	*
0-
��������E"


7
0)

���

7
DD
������

� � 7

Table 2.3 DC Characteristics

Table 2.4 Power Supply Characteristics

Parameter Symbol Typical Max Unit

"$�BDUJWF�TVQQMZ�DVSSFOU���SFBE�NPEFT�

	*
065

����N"
�7
DD
��NBY


*
%%3

�� 66 N"

"$�BDUJWF�TVQQMZ�DVSSFOU���XSJUF�NPEFT�

	7
DD
��NBY


.3�"��"�	$PNNFSDJBM


.3�"��"$�	*OEVTUSJBM


.3�"��".�	"VUPNPUJWF


*
%%8

��

��

��

���

���

���

N"

"$�TUBOECZ�DVSSFOU�

	7
DD
��NBY
�&���7

*)



no other restrictions on other inputs

*
4#�

�� �� N"

$.04�TUBOECZ�DVSSFOU

	&��{��7
DD
�������7�BOE�7

*O�
z

�
7

SS
�������7�PS�{�7

DD
�������7


	7
DD
���NBY
�G�����.)[


*
4#�

� �� N"

�� "MM�BDUJWF�DVSSFOU�NFBTVSFNFOUT�BSF�NFBTVSFE�XJUI�POF�BEESFTT�USBOTJUJPO�QFS�DZDMF�BOE�BU�NJOJNVN�DZDMF�UJNF�
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MR2A08A
3. TIMING SPECIFICATIONS

Table 3.1 Capacitance1

Parameter Symbol Typical Max Unit

"EESFTT�JOQVU�DBQBDJUBODF $
*O

� 6 Q'

$POUSPM�JOQVU�DBQBDJUBODF $
*O

� 6 Q'

*OQVU�0VUQVU�DBQBDJUBODF $
*�0

� � Q'

�� G�������.)[
�E7�������7
�5
"
������¡$
�QFSJPEJDBMMZ�TBNQMFE�SBUIFS�UIBO������UFTUFE�

Table 3.2 AC Measurement Conditions

Figure 3.1 Output Load Test Low and High

Figure 3.2 Output Load Test All Others

Parameter Value Unit

-PHJD�JOQVU�UJNJOH�NFBTVSFNFOU�SFGFSFODF�MFWFM ��� 7

-PHJD�PVUQVU�UJNJOH�NFBTVSFNFOU�SFGFSFODF�MFWFM ��� 7

-PHJD�JOQVU�QVMTF�MFWFMT ��PS���� 7

*OQVU�SJTF�GBMM�UJNF � OT

0VUQVU�MPBE�GPS�MPX�BOE�IJHI�JNQFEBODF�QBSBNFUFST 4FF�'JHVSF����

0VUQVU�MPBE�GPS�BMM�PUIFS�UJNJOH�QBSBNFUFST 4FF�'JHVSF����

V

Output

L
= 1.5 V

R
L

= 50 Ω

Z
D

= 50 Ω

Output

435 Ω

590 Ω

5 pF

3.3 V

&WFSTQJO�5FDIOPMPHJFT�������ª�����
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MR2A08ATiming Speci�cations

%PDVNFOU�/VNCFS��.3�"��"�3FW���
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Parameter Symbol Min Max Unit

3FBE�DZDMF�UJNF t
"7"7

�� � OT

"EESFTT�BDDFTT�UJNF t
"727

� �� OT

&OBCMF�BDDFTT�UJNF� t
&-27

� �� OT

0VUQVU�FOBCMF�BDDFTT�UJNF t
(-27

� �� OT

0VUQVU�IPME�GSPN�BEESFTT�DIBOHF t
"929

� � OT

&OBCMF�MPX�UP�PVUQVU�BDUJWF� t
&-29

� � OT

0VUQVU�FOBCMF�MPX�UP�PVUQVU�BDUJWF� t
(-29

� � OT

&OBCMF�IJHI�UP�PVUQVU�)J�;� t
&)2;

� �� OT

0VUQVU�FOBCMF�IJHI�UP�PVUQVU�)J�;� t
()2;

� �� OT

�� 8�JT�IJHI�GPS�SFBE�DZDMF��1PXFS�TVQQMJFT�NVTU�CF�QSPQFSMZ�HSPVOEFE�BOE�EFDPVQMFE
�BOE�CVT�DPOUFOUJPO�DPOEJUJPOT�NVTU�CF�

NJOJNJ[FE�PS�FMJNJOBUFE�EVSJOH�SFBE�PS�XSJUF�DZDMFT�
�� "EESFTTFT�WBMJE�CFGPSF�PS�BU�UIF�TBNF�UJNF�&�HPFT�MPX�
�� 5IJT�QBSBNFUFS�JT�TBNQMFE�BOE�OPU������UFTUFE��5SBOTJUJPO�JT�NFBTVSFE������N7�GSPN�UIF�TUFBEZ�TUBUF�WPMUBHF�

Table 3.3 Read Cycle Timing1

Read Mode

Figure 3.3A Read Cycle 1

Figure 3.3B Read Cycle 2

&WFSTQJO�5FDIOPMPHJFT�������ª�����
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MR2A08ATiming Speci�cations

%PDVNFOU�/VNCFS��.3�"��"�3FW���
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Table 3.4 Write Cycle Timing 1 (W Controlled)1

Parameter Symbol Min Max Unit

8SJUF�DZDMF�UJNF� t
"7"7

�� � OT

"EESFTT�TFU�VQ�UJNF t
"78-

� � OT

"EESFTT�WBMJE�UP�FOE�PG�XSJUF�	(�IJHI
 t
"78)

�� � OT

"EESFTT�WBMJE�UP�FOE�PG�XSJUF�	(�MPX
 t
"78)

�� � OT

8SJUF�QVMTF�XJEUI�	(�IJHI

t
8-8)

t
8-&)

�� � OT

8SJUF�QVMTF�XJEUI�	(�MPX

t
8-8)

t
8-&)

�� � OT

%BUB�WBMJE�UP�FOE�PG�XSJUF t
%78)

�� � OT

%BUB�IPME�UJNF t
8)%9

� � OT

8SJUF�MPX�UP�EBUB�)J�;� t
8-2;�

� �� OT

8SJUF�IJHI�UP�PVUQVU�BDUJWF� t
8)29

� � OT

8SJUF�SFDPWFSZ�UJNF t
8)"9

�� � OT

�� "MM�XSJUF�PDDVST�EVSJOH�UIF�PWFSMBQ�PG�&�MPX�BOE�8�MPX��1PXFS�TVQQMJFT�NVTU�CF�QSPQFSMZ�HSPVOEFE�BOE�EFDPVQMFE�BOE�CVT�

DPOUFOUJPO�DPOEJUJPOT�NVTU�CF�NJOJNJ[FE�PS�FMJNJOBUFE�EVSJOH�SFBE�BOE�XSJUF�DZDMFT��*G�(�HPFT�MPX�BU�UIF�TBNF�UJNF�PS�BGUFS�

8�HPFT�MPX
�UIF�PVUQVU�XJMM�SFNBJO�JO�B�IJHI�JNQFEBODF�TUBUF��"GUFS�8�PS�&�IBT�CFFO�CSPVHIU�IJHI
�UIF�TJHOBM�NVTU�SFNBJO�JO�

TUFBEZ�TUBUF�IJHI�GPS�B�NJOJNVN�PG���OT��5IF�NJOJNVN�UJNF�CFUXFFO�&�CFJOH�BTTFSUFE�MPX�JO�POF�DZDMF�UP�&�CFJOH�BTTFSUFE�

MPX�JO�B�TVCTFRVFOU�DZDMF�JT�UIF�TBNF�BT�UIF�NJOJNVN�DZDMF�UJNF�BMMPXFE�GPS�UIF�EFWJDF�
�� "MM�XSJUF�DZDMF�UJNJOHT�BSF�SFGFSFODFE�GSPN�UIF�MBTU�WBMJE�BEESFTT�UP�UIF�öSTU�USBOTJUJPO�BEESFTT�
�� 5IJT�QBSBNFUFS�JT�TBNQMFE�BOE�OPU������UFTUFE��5SBOTJUJPO�JT�NFBTVSFE������N7�GSPN�UIF�TUFBEZ�TUBUF�WPMUBHF��"U�BOZ�HJWFO�

WPMUBHF�PS�UFNQFSBUVSF
�U
8-2;

	NBY
���U
8)29

	NJO


Figure 3.4 Write Cycle Timing 1 (W Controlled)
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MR2A08A
4. ORDERING INFORMATION

Figure 4.1 Part Numbering System

Carrier (Blank = Tray, R = Tape & Reel)

Speed  (35 ns)

Package  (YS = TSOPII, MA = FBGA)

Temperature Range

 (Blank= 0 to +70 °C, C= -40 to +85 

°C, M= -40 to +125 °C)

Revision  

Data Width  (08 = 8-Bit, 16 = 16-bit)

Type  (A = Asynchronous, S = Synchronous)

Density  (256 = 256 Kb, 0 = 1Mb, 1 =2Mb,  

 2 =4Mb, 4 =16Mb)

Magnetoresistive RAM 

 (MR)

MR 2 A 08 A C YS 35 R

Part Number Description Temperature 

.3�"��":4��� ����7����,Y��.3".����5401� $PNNFSDJBM�

.3�"��"$:4�� ����7����,Y��.3".����5401� *OEVTUSJBM�

.3�"��".:4��� ����7����,Y��.3".����5401� "VUPNPUJWF�

.3�"��":4��3� ����7����,Y��.3".����5401�5�3
�

$PNNFSDJBM�

.3�"��"$:4��3� ����7����,Y��.3".����5401�5�3� *OEVTUSJBM�

.3�"��".:4��3�� ����7����,Y��.3".����5401�5�3� "VUPNPUJWF�

.3�"��"."�� ����7����,Y��.3".����#("� $PNNFSDJBM�

.3�"��"$."�� ����7����,Y��.3".����#("
�

*OEVTUSJBM�

.3�"��".."��� ����7����,Y��.3".����#("� "VUPNPUJWF�

���5IF�BVUPNPUJWF�UFNQFSBUVSF�HSBEF�QBSUT�BSF�DMBTTJöFE�BT�1SFMJNJOBSZ
�B�QSPEVDU�JO�EFWFMPQNFOU���

BOE�PS�RVBMJöDBUJPO�UIBU�IBT�öYFE�UBSHFU�TQFDJöDBUJPOT�UIBU�BSF�TVCKFDU�UP�DIBOHF�QFOEJOH�DIBSBD�

UFSJ[BUJPO�SFTVMUT�

Table 4.1 Available Parts
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Figure 5.1 TSOP-II

MR2A08A
5. MECHANICAL DRAWING

Print Version Not To Scale

��� %JNFOTJPOT�BOE�UPMFSBODFT�QFS�"4.&�:����.��������

��� %JNFOTJPOT�JO�.JMMJNFUFST�

��� %JNFOTJPOT�EP�OPU�JODMVEF�NPME�QSPUSVTJPO�

��� %JNFOTJPO�EPFT�OPU�JODMVEF�%".�CBS�QSPUSVTJPOT�

� %".�#BS�QSPUSVTJPO�TIBMM�OPU�DBVTF�UIF�MFBE�XJEUI�UP�FYDFFE������
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TOP VIEW

BOTTOM VIEW SIDE VIEW

Figure 5.2 FBGA

Print Version Not To Scale

��� %JNFOTJPOT�JO�.JMMJNFUFST�

��� %JNFOTJPOT�BOE�UPMFSBODFT��QFS�"4.&�:����.��������

��� .BYJNVN�TPMEFS�CBMM�EJBNFUFS�NFBTVSFE�QBSBMMFM�UP�%"56.�"

��� %"56.�"
�UIF�TFBUJOH�QMBOF�JT�EFUFSNJOFE�CZ�UIF�TQIFSJDBM�DSPXOT�

PG�UIF�TPMEFS�CBMMT�

��� 1BSBMMFMJTN�NFBTVSFNFOU�TIBMM�FYDMVEF�BOZ�FòFDU�PG�NBSL�PO�UPQ�

TVSGBDF�PG�QBDLBHF�

MR2A08AMechanical Drawings
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Revision Date Description of Change 

�� 0DU���
������ *OJUJBM�"EWBODF�*OGPSNBUJPO�3FMFBTF�

�� 0DU���
������

%FTJHOBUF�QJO���
���
����PG�5401**�BT�%$��%POhU�$POOFDU��QJOT�TJODF�UIFTF�

QJOT�TIPVME�SFNBJO�øPBUJOH�BU�BMM�UJNFT���'VODUJPOBM�PQFSBUJPO�PG�&��QJO�EF�

öOFE�

� 4FQ���
�����

3FGPSNBU�%BUBTIFFU�GPS�&WFSTQJO
�%FMFUF�&��QJO�'VODUJPO
�"EE�#("�1BDLBHF�

*OGPSNBUJPO�"EE�5BQF���3FFM�1BSU�/VNCFST
�"EE�1PXFS�4FRVFODJOH�*OGP
�$PS�

SFDU�*0)�4QFD�'PS�70)�UP������V"
�$PSSFDU�BD�5FTU�$POEJUJPOT�

� "QS���
����� "EE�UZQJDBM�BOE�XPSTU�DBTF�DVSSFOU�TQFDJöDBUJPOT

� +VMZ��
�����
$IBOHFE�EBUBTIFFU�GSPN�1SFMJNJOBSZ�UP�1SPEVDUJPO�FYDFQU�XIFSF�OPUFE��

6QEBUFE�GPSNBU�

6. REVISION HISTORY

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 Technolo-

gies 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 speci�cally disclaims any and all liability, including without limitation consequential or inci-

dental damages. “Typical” parameters, which may be provided in Everspin Technologies data sheets and/

or speci�cations can and do vary in di�erent applications and actual performance may vary over time. All 

operating parameters including “Typicals” 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 compo-

nents 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 occur. Should Buyer purchase or use Everspin 

Technologies products for any such unintended or unauthorized application, Buyer shall indemnify and 

hold Everspin Technologies and its o�cers, employees, subsidiaries, a�liates, and distributors harmless 

against all claims, costs, damages, and expenses, 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. 

©Everspin Technologies, Inc. 2009
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Unless otherwise noted, this is a Production Product - This product conforms to speci�cations per the terms of the Everspin standard warranty. The 

product has completed Everspin internal quali�cation testing and has reached production status.
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