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�����9�'LIIHUHQWLDO�2XWSXW�RU

���9�WR����9�6LQJOH�(QGHG�2XWSXW

���/RZ�3RZHU�&RQVXPSWLRQ

�������WR�������&�2SHUDWLRQ

���%XLOW�LQ�1LWURJHQ�'DPSLQJ

���&DOLEUDWHG�WR����%LDV�DQG

�������������6FDOH�)DFWRU��W\SLFDO�

������9�'&�3RZHU

���5HVSRQGV�WR�'&�	�$&�$FFHOHUDWLRQ

���1RQ�6WDQGDUG�*�5DQJHV�$YDLODEOH

���+HUPHWLF�/&&�RU�-�/HDG

������������6XUIDFH�0RXQW�3DFNDJH�
���6HULDO�1XPEHU�IRU�7UDFHDELOLW\

'(6&5,37,21

25'(5,1* ,1)250$7,21  
)XOO 6FDOH

$FFHOHUDWLRQ

+HUPHWLF 3DFNDJHV

�� SLQ /&& �� SLQ -/&&

�� J ����/���� ����-����

��� J ����/���� ����-����

��� J ����/���� ����-����

��� J ����/���� ����-����

���� J ����/���� ����-����

���� J ����/���� ����-����

7KH0RGHO ���� DFFHOHURPHWHU LV D ORZ�FRVW� LQWHJUDWHG DFFHOHURPHWHU IRU XVH LQ ]HUR WRPHGLXP IUHTXHQF\
LQVWUXPHQWDWLRQ DSSOLFDWLRQV� ,W FRPELQHV LQ D VLQJOH� PLQLDWXUH� KHUPHWLFDOO\ VHDOHG SDFNDJH� D PLFURPDFKLQHG
FDSDFLWLYH VHQVH HOHPHQW DQG D FXVWRP LQWHJUDWHG FLUFXLW WKDW LQFOXGHV D VHQVH DPSOLILHU DQG GLIIHUHQWLDO RXWSXW
VWDJHV� ,W LV UHODWLYHO\ LQVHQVLWLYH WR WHPSHUDWXUH FKDQJHV DQG JUDGLHQWV DQG HDFK GHYLFH LV PDUNHG ZLWK D VHULDO
QXPEHU RQ LWV ERWWRP VXUIDFH IRU WUDFHDELOLW\�

23(5$7,21

7KH0RGHO ���� DFFHOHURPHWHU SURGXFHV WZR DQDORJ YROWDJH RXWSXWVZKLFK YDU\ZLWK DFFHOHUDWLRQ DV VKRZQ
LQ WKH ILJXUH EHORZ� 7KH RXWSXWV FDQ EH XVHG HLWKHU LQ GLIIHUHQWLDO RU VLQJOH HQGHG PRGHV UHIHUHQFHG WR ���� YROWV�
7ZR UHIHUHQFH YROWDJHV �� ���� DQG ���� YROWV �QRPLQDO� �� DUH UHTXLUHG� WKH RXWSXW VFDOH IDFWRU LV UDWLRPHWULF WR
WKH �� YROW UHIHUHQFH YROWDJH� DQG ERWK RXWSXWV DW ]HUR DFFHOHUDWLRQ DUH HTXDO WR WKH ���� YROW UHIHUHQFH� 7KH
VHQVLWLYH D[LV LV SHUSHQGLFXODU WR WKH ERWWRP RI WKH SDFNDJH� ZLWK SRVLWLYH DFFHOHUDWLRQ GHILQHG DV D IRUFH SXVKLQJ
RQ WKH ERWWRP RI WKH SDFNDJH�

$33/,&$7,216

&200(5&,$/

� $XWRPRWLYH

$LU %DJV

$FWLYH 6XVSHQVLRQ

$GDSWLYH %UDNHV

$ODUP 6\VWHPV

� 6KLSSLQJ 5HFRUGHUV

� $SSOLDQFHV

,1'8675,$/

� 9LEUDWLRQ 0RQLWRULQJ

� 9LEUDWLRQ $QDO\VLV

� 0DFKLQH &RQWURO

� 0RGDO $QDO\VLV

� 5RERWLFV

� &UDVK 7HVWLQJ

� ,QVWUXPHQWDWLRQ
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0RGHO������$QDORJ�$FFHOHURPHWHU

6,*1$/�'(6&5,37,216

9'' DQG *1' �3RZHU�� 3LQV ����������� DQG ������������� UHVSHFWLYHO\� 3RZHU ��� 9ROWV '&� DQG JURXQG�

$23 DQG $21 �2XWSXW�� 3LQV �� DQG �� UHVSHFWLYHO\� $QDORJ RXWSXW YROWDJHV SURSRUWLRQDO WR DFFHOHUDWLRQ� 7KH $23
YROWDJH LQFUHDVHV ZLWK SRVLWLYH DFFHOHUDWLRQ� $21 YROWDJH GHFUHDVHV ZLWK SRVLWLYH DFFHOHUDWLRQ� DW ]HUR DFFHOHUDWLRQ
ERWK RXWSXWV DUH QRPLQDOO\ HTXDO WR WKH ��� YROW UHIHUHQFH� 7KH GHYLFH H[SHULHQFHV SRVLWLYH ���J� DFFHOHUDWLRQ ZLWK
LWV OLG IDFLQJ XS LQ WKH HDUWK¶V JUDYLWDWLRQDO ILHOG� (LWKHU RXWSXW FDQ EH XVHG LQGLYLGXDOO\ RU WKH WZR RXWSXWV FDQ EH XVHG
GLIIHUHQWLDOO\� 9ROWDJHV FDQ EH PHDVXUHG UDWLRPHWULFDOO\ WR 95 IRU JRRG DFFXUDF\ ZLWKRXW UHTXLULQJ D SUHFLVLRQ
UHIHUHQFH YROWDJH� �6HH SORW��

'9 �,QSXW�� 3LQ �� 'HIOHFWLRQ 9ROWDJH� $ WHVW LQSXW WKDW DSSOLHV DQ HOHFWURVWDWLF IRUFH WR WKH VHQVH HOHPHQW� VLPXODWLQJ D
SRVLWLYH DFFHOHUDWLRQ� 7KH QRPLQDO YROWDJH DW WKLV SLQ LV ò 9''�

95 �,QSXW�� 3LQ �� 9ROWDJH 5HIHUHQFH� 7LH GLUHFWO\ WR �� YROW SRZHU IRU UDWLRPHWULF PHDVXUHPHQWV RU D �� YROW UHIHUHQFH
YROWDJH IRU EHWWHU DEVROXWH DFFXUDF\� $ ����) E\SDVV FDSDFLWRU LV UHFRPPHQGHG DW WKLV SLQ�

��� 9ROW �,QSXW�� 3LQ ��� 9ROWDJH 5HIHUHQFH� 7LH WR D YROWDJH GLYLGHU IURP �� YROWV RU WR D ��� YROW UHIHUHQFH YROWDJH�

3(5)250$1&( E\ 0RGHO� 9'' ���9'&� 7& ���&�

0RGHO 1XPEHU ����[���� ����[���� ����[���� ����[���� ����[���� ����[���� 8QLWV

,QSXW 5DQJH �� ��� ��� ��� ���� ���� J

)UHTXHQF\ 5HVSRQVH �1RPLQDO� � G%� � � ��� � � ��� � � ���� � � ���� � � ���� � � ���� +]

6HQVLWLYLW\ �'LIIHUHQWLDO� � ��� ��� ��� �� �� �� P9�J

0D[� 0HFKDQLFDO 6KRFN ���� PV� ���� J

1RWH �� 6LQJOH HQGHG VHQVLWLYLW\ LV KDOI RI YDOXHV VKRZQ�

3(5)250$1&( � $OO 0RGHOV� 8QOHVV RWKHUZLVH VSHFLILHG 9'' ���9'&� 7& ���&� 'LIIHUHQWLDO 0RGH�

3DUDPHWHU 0LQ 7\S 0D[ 8QLWV

&URVV $[LV 6HQVLWLYLW\ � � �

%LDV &DOLEUDWLRQ (UURU � � � � � RI VSDQ

%LDV 7HPSHUDWXUH 6KLIW �7
&
 ��� WR �����&� � �� ��� � �SSP RI VSDQ���&

6FDOH )DFWRU &DOLEUDWLRQ (UURU �� � � � �

6FDOH )DFWRU 7HPSHUDWXUH 6KLIW �7
&
 ��� WR �����&� � ���� SSP��&

2XWSXW 1RLVH �� � ��� N+]� ��� �9 �506�

1RQ�/LQHDULW\ ���� WR ���� RI )XOO 6FDOH� �� � ��� ��� � � RI VSDQ

3RZHU 6XSSO\ 5HMHFWLRQ 5DWLR �� G%

2XWSXW ,PSHGDQFH �� 2KPV

2SHUDWLQJ 9ROWDJH ���� ��� ���� 9

2SHUDWLQJ &XUUHQW �,
''
�,

95
� � � � P$

0DVV� µ/¶ SDFNDJH �DGG ���� JUDPV IRU µ-¶ SDFNDJH� ���� JUDPV

1RWHV� �� 7LJKWHU WROHUDQFHV DYDLODEOH RQ VSHFLDO RUGHU�
�� 7KHVH PD[LPXPV GR QRW DSSO\ WR �J YHUVLRQ� FRQWDFW IDFWRU\ IRU FXUUHQW �J VSHFLILFDWLRQV�
�� ���J YHUVLRQV DQG DERYH DUH WHVWHG IURP ��� WR ���J�
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���� 3,1287��
�/&& 	 -/&& 3$&.$*(6����������

( )$23 $21 N 9 9
'9 ''

− ≈ − �

�

�

5(&200(1'(' &211(&7,216

0RGHO������$QDORJ�$FFHOHURPHWHU

$%62/87( 0$;,080 5$7,1*6$%62/87( 0$;,080 5$7,1*6�

&DVH 2SHUDWLQJ 7HPSHUDWXUH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��� WR �����&
6WRUDJH 7HPSHUDWXUH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��� WR �����&
$FFHOHUDWLRQ 2YHU�UDQJH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����J IRU ��� PV
9ROWDJH RQ 9

''
WR *1' � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����9 WR ���9

9ROWDJH RQ $Q\ 3LQ �H[FHSW '9� WR *1' � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����9 WR 9
''
����9

9ROWDJH RQ '9 WR *1' � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���9
3RZHU 'LVVLSDWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� P:

127( �� 9ROWDJHV RQ SLQV RWKHU WKDQ '9� *1' RU 9
''

PD\ H[FHHG ��� YROW DERYH RU EHORZ WKH VXSSO\ YROWDJHV
SURYLGHG WKH FXUUHQW LQWR RU RXW RI WKH SLQ LV OLPLWHG WR � P$�


 127,&(� 6WUHVVHV DERYH WKRVH OLVWHG XQGHU �$EVROXWH 0D[LPXP 5DWLQJV� PD\ FDXVH SHUPDQHQW GDPDJH WR WKH GHYLFH�
7KHVH DUH VWUHVV UDWLQJV RQO\� )XQFWLRQDO RSHUDWLRQ RI WKH GHYLFH DW RU DERYH WKHVH FRQGLWLRQV LV QRW LPSOLHG� ([SRVXUH WR
DEVROXWH PD[LPXP UDWLQJ FRQGLWLRQV IRU H[WHQGHG SHULRGV PD\ DIIHFW GHYLFH UHOLDELOLW\�

7KH ���9 UHIHUHQFH LQSXW PD\ EH GULYHQ IURP HLWKHU D SUHFLVLRQ YROWDJH VRXUFH RU D �N6��N6 UHVLVWLYH GLYLGHU IURP D SUHFLVLRQ
�9 VXSSO\� ,I D UHVLVWLYH GLYLGHU LV XVHG� D �����) E\SDVV FDSDFLWRU VKRXOG EH FRQQHFWHG EHWZHHQ WKH ���9 LQSXW DQG *1'�

86( RI WKH �'9� WHVW LQSXW� /HIW XQFRQQHFWHG� WKH '9 LQSXW KDV D QRPLQDO YROWDJH RI ��� 9''� )RU EHVW DFFXUDF\ GXULQJ
QRUPDO RSHUDWLRQ� WKLV LQSXW VKRXOG EH OHIW XQFRQQHFWHG RU FRQQHFWHG WR D YROWDJH VRXUFH HTXDO WR ��� RI WKH 9'' VXSSO\�
7KH FKDQJH LQ GLIIHUHQWLDO RXWSXW YROWDJH �$23�$21� LV SURSRUWLRQDO WR WKH VTXDUH RI WKH GLIIHUHQFH EHWZHHQ WKH YROWDJH
DSSOLHG WR WKH '9 LQSXW �9'9� DQG ��� 9''� 1RWH WKDW RQO\ SRVLWLYH VKLIWV LQ WKH RXWSXW YROWDJHPD\ EH JHQHUDWHG E\ DSSO\LQJ
YROWDJH WR WKH '9 LQSXW� 7KH SURSRUWLRQDOLW\ FRQVWDQW �N� YDULHV IRU HDFK GHYLFH DQG LV QRW FKDUDFWHUL]HG�

(6' DQG /$7&+83 &216,'(5$7,216� 7KH PRGHO ���� DFFHOHURPHWHU LV D &026 GHYLFH VXEMHFW WR GDPDJH E\ ODUJH
HOHFWURVWDWLF FKDUJHV� 'LRGH SURWHFWLRQ LV SURYLGHG RQ WKH LQSXWV DQG RXWSXWV EXW FDUH VKRXOG EH H[HUFLVHG GXULQJ KDQGOLQJ
WR DVVXUH WKDW &026 GHYLFHV DUH SODFHG RQ JURXQGHG FRQGXFWLYH VXUIDFHV RQO\� ,QGLYLGXDOV DQG WRROV VKRXOG EH JURXQGHG
EHIRUH FRPLQJ LQ FRQWDFW ZLWK &026 GHYLFHV� 'R QRW LQVHUW RU UHPRYH &026 GHYLFHV LQ VRFNHWV ZLWK SRZHU DSSOLHG�

63(&,),&$7,216 68%-(&7 72 &+$1*( :,7+287 127,&(
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0RGHO������$QDORJ�$FFHOHURPHWHU

3$&.$*( ',0(16,2163$&.$*( ',0(16,216

',0
,1&+(6 0,//,0(7(56

0,1 0$; 0,1 0$;

$ ����� ����� ���� ����

% ����� ����� ���� ����

& ����� ����� ���� ����

' ����� ����� ���� ����

( ����� ����� ���� ����

) ����� %6& ���� %6&

* ����� ����� ���� ����

+ ����� 7<3 ���� 7<3

- ����� [ ��� ���� [ ���

. ����� 5 7<3 ���� 5 7<3

/ ����� 7<3 ���� 7<3


 0 ����� 7<3 ���� 7<3

1 ���� ���� ���� ����

3 ����� 7<3 ���� 7<3

5 ���� 5 7<3 ���� 5 7<3

6 ��� 0,1,080


 7 ����� 7<3 ���� 7<3


 8 ����� 7<3 ���� 7<3

127(6� �� 
 ',0 
0
� 
7
 	 
8
 /2&$7( $&&(/(5$7,21 6(16,1* (/(0(17¶6 &(17(5 2) 0$66 �
�� /,' ,6 (/(&75,&$//< 7,(' 72 7(50,1$/ �� �*1'��
�� &21752//,1* ',0(16,21� ,1&+�
�� 7(50,1$/6 3/$7(' �� 0,&52,1&+(6 0,1 *2/' 29(5 �� 0,&52,1&+(6 0,1 1,&.(/�
�� 3$&.$*(� ��� 0,1,080 $/80,1$ �%/$&.�� /,'� 62/'(5 6($/(' .29$5�

62/'(5,1* 5(&200(1'$7,216� 0DQXDO VROGHULQJ RI WKH ���� VHULHV DFFHOHURPHWHUV LV UHFRPPHQGHG� $OORZ D EULHI
FRROLQJ SHULRG EHWZHHQ WKH VROGHULQJ RI HDFK WHUPLQDO VR WKDW WKH DYHUDJH FDVH WHPSHUDWXUH UHPDLQV DW RU EHORZ ����&�
0D[LPXP DOORZHG FDVH WHPSHUDWXUH LV ����& IRU �� VHFRQGV� 7KH UHFRPPHQGHG VROGHU SDG VL]H DQG VKDSH IRU ERWK WKH
/&& DQG -�/&& SDFNDJHV LV VKRZQ LQ WKH GLDJUDP DQG WDEOH EHORZ� 7KHVH GLPHQVLRQV DUH UHFRPPHQGDWLRQV RQO\ DQG PD\
RU PD\ QRW EH RSWLPXP IRU \RXU SDUWLFXODU VROGHULQJ SURFHVV�

',0 LQFK PP

$ ���� ����

% ���� �����

& ���� ����

' ���� ����

( ���� ����

) ���� ����

* ���� ����
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APPLICATION NOTE Model 1210 Analog Accelerometer

$'',1* $ 6,1*/( (1'(' 287387 72 7+( 02'(/ ����

',))(5(17,$/ 287387 $&&(/(520(7(5

5�  5�  ����. ����� IRU SUHFLVLRQ ����9 UHI�
5�� 5�� 5� 	 5�  ��N6 WR ��N6
5�  5� WR ZLWKLQ ���� IRU FRPPRQ PRGH UHMHFWLRQ

5�  5� WR ZLWKLQ ���� IRU FRPPRQ PRGH UHMHFWLRQ

5� � 5� UDWLR DFFXUDWH WR ZLWKLQ ���� IRU JDLQ FRQWURO

5� � 5� UDWLR DFFXUDWH WR ZLWKLQ ���� IRU JDLQ FRQWURO
&�  &�  ���� �) FHUDPLF

7KLV FLUFXLW FRQYHUWV WKH � � 9ROW GLIIHUHQWLDO RXWSXW RI WKH PRGHO ���� DFFHOHURPHWHU� FHQWHUHG DW ���� 9ROWV�
WR D VLQJOH HQGHG RXWSXW FHQWHUHG DERXW JURXQG� ,W LV XVHIXO ZKHQ WKH XVHU¶V YROWDJH PRQLWRULQJ HTXLSPHQW ODFNV D WUXH
GLIIHUHQWLDO LQSXW DQG LV RQO\ FDSDEOH RI JURXQG UHIHUHQFHG PHDVXUHPHQWV� ,W SURYLGHV WKH DGYDQWDJH RI ORZ FRPPRQ
PRGH QRLVH E\ SUHYHQWLQJ WKH JURXQG FXUUHQW RI WKH PRGHO ���� IURP FDXVLQJ DQ HUURU LQ WKH YROWDJH UHDGLQJ�

7KH RS�DPS VKRXOG EH ORFDWHG DV FORVH DV SRVVLEOH WKH XVHU¶V YROWDJH PRQLWRULQJ HTXLSPHQW� 7KH PDMRULW\ RI
WKH OHQJWK RI WKH VLJQDO SDWK FDQ WKHUHIRU EH GLIIHUHQWLDO ZKHUH DQ\ QRLVH ZLOO DIIHFW WKH ZLUH UXQ DV D FRPPRQ PRGH
VLJQDO ZKLFK ZLOO EH UHMHFWHG� 7KH RS�DPS W\SH LV QRW FULWLFDO� D �$��� RU ó RI D /0��� FDQ EH XVHG� 7KH SRZHU
VXSSOLHV QHHG WR EH ���9 WR ���9 WR DOORZ IRU ERWK SRVLWLYH DQG QHJDWLYH RXWSXW VZLQJ�

7KH JDLQ RI WKH RS�DPS LV GHWHUPLQHG E\ WKH UDWLR 5��5� �ZKHUH 5��5� PXVW PDWFK 5��5��� ,I 5� WKURXJK 5�
DUH DOO WKH VDPH YDOXH� WKH JDLQ HTXDOV � DQG WKH RXWSXW VZLQJ ZLOO EH � � 9ROWV VLQJOH HQGHG ZLWK UHVSHFW WR JURXQG�
7R REWDLQ D � � 9ROW VLQJOH HQGHG RXWSXW� VHW 5��5�  5��5�  ���  ����� 7KH VLQJOH HQGHG RXWSXW RI WKH RS�DPS ZLOO
EH FHQWHUHG DW JURXQG LI 5� DQG &� DUH WLHG WR JURXQG� XVLQJ VRPH RWKHU IL[HG YROWDJH IRU WKLV UHIHUHQFH FDQ VKLIW WKH
RXWSXW� 7KH YDOXH RI WKH RSWLRQDO FDSDFLWRUV &� DQG &� FDQ EH VHOHFWHG WR UROO RII WKH IUHTXHQF\ UHVSRQVH WR WKH
IUHTXHQF\ UDQJH RI LQWHUHVW�
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