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+LJK $FFXUDF\� VXSSRUWV ����� +] ,(& ��������

/HVV WKDQ ���� HUURU RYHU D G\QDPLF

UDQJH RI ��� WR � �SHU SKDVH�

7KUHH SKDVH YROWDJH DQG FXUUHQW LQSXWV

:DWW�KRXU DFFXPXODWLRQ UHJLVWHU

,QWHUQDO FDOLEUDWLRQ RI SKDVH DQG JDLQ�

,QWHUQDO WHPSHUDWXUH UHJLVWHU�

0HDQ VTXDUH YDOXHV RI FXUUHQW DQG YROWDJH�

$ 63, FRPSDWLEOH 6HULDO ,QWHUIDFH�

$ SXOVH RXWSXW ZLWK SURJUDPPDEOH IUHTXHQF\�

$Q ,QWHUUXSW 5HTXHVW OLQH DQG 67$786 UHJLVWHU

SURYLGH HDUO\ ZDUQLQJ RI UHJLVWHU RYHUIORZ

3URSULHWDU\ $'&V DQG '63 SURYLGH KLJK DFFXUDF\

RYHU YDULDWLRQV LQ WLPH DQG HQYLURQPHQW�

5HIHUHQFH ���9��� ��� SSP��& PD[LPXP�

ZLWK H[WHUQDO RYHUGULYH FDSDELOLW\

6LQJOH �9 6XSSO\ ZLWK JURXQG UHIHUHQFHG LQSXW

/RZ SRZHU FRQVXPSWLRQ ���P: W\SLFDO�

*(1(5$/ '(6&5,37,21

7KH $'���� LV D KLJK DFFXUDF\ HOHFWULFDO SRZHU PHDVXUHPHQW

,& ZLWK D VHULDO LQWHUIDFH DQG D SXOVH RXWSXW� ,WV WUDQVGXFHU

LQWHUIDFH XVHV WKUHH IXOO\ GLIIHUHQWLDO FXUUHQW LQSXWV DQG WKUHH

VLQJOH�HQGHG YROWDJH LQSXWV� 7KHVH LQSXWV DUH LPPHGLDWHO\ IHG

LQWR DQ RYHU�VDPSOLQJ DQDORJ�WR�GLJLWDO FRQYHUVLRQ EORFN VR

WKDW DOO FDOFXODWLRQV DUH SHUIRUPHG LQ WKH GLJLWDO GRPDLQ�

7KH $'���� DOVR LQFRUSRUDWHV UHIHUHQFH FLUFXLWU\ DQG DOO WKH

VLJQDO SURFHVVLQJ UHTXLUHG WR SHUIRUP FRQWLQXRXV FDOFXODWLRQV

RI UHDO SRZHU� DFWLYH HQHUJ\� DQG PHDQ VTXDUH YDOXHV RI

YROWDJH DQG FXUUHQW� 5HJLVWHUV DUH FDSDEOH RI KROGLQJ DW OHDVW

�� VHFRQGV RI DFFXPXODWHG SRZHU DW IXOO ORDG� 'DWD LV UHDG

IURP WKH $'���� YLD WKH VHULDO LQWHUIDFH� $ ZDUQLQJ RI UHJLVWHU

RYHUIORZ LV LVVXHG WKURXJK WKH LQWHUUXSW SLQ ,54�

7KH LQWHUUXSW UHTXHVW RXWSXW LV DQ RSHQ GUDLQ� DFWLYH ORZ ORJLF

RXWSXW� $ VWDWXV UHJLVWHU ZLOO LQGLFDWH WKH QDWXUH RI WKH

LQWHUUXSW� 7KH ,54 RXWSXW ZLOO DOVR EHFRPH DFWLYH ZKHQ WKH

DFFXPXODWHG UHDO SRZHU UHJLVWHU LV KDOI IXOO RU ZKHQ LW RYHU

IORZV�

7KH $'���� SURYLGHV V\VWHP FDOLEUDWLRQ IHDWXUHV� L�H��

FKDQQHO RIIVHW FRUUHFWLRQ� SKDVH FDOLEUDWLRQ DQG SRZHU

FDOLEUDWLRQ WR UHGXFH EDQGZLGWK UHTXLUHPHQWV RI D

PLFURSURFHVVRU� 7KH $'���� DOVR SURYLGHV D SXOVH RXWSXW

ZLWK D IUHTXHQF\ ZKLFK LV SURSRUWLRQDO WR WKH LQVWDQWDQHRXV

UHDO SRZHU� ,W LV DYDLODEOH LQ D �� OHDG 6623 SDFNDJH�

)817,21$/ %/2&. ',$*5$0

,QIRUPDWLRQIXUQLVKHGE\$QDORJ'HYLFHVLVEHOLHYHGWREHDFFXUDWHDQGUHOLDEOH�

+RZHYHU�QRUHVSRQVLELOLW\LVDVVXPHGE\$QDORJ'HYLFHVIRULWVXVH�QRUIRUDQ\

LQIULQJHPHQWVRISDWHQWVRURWKHUULJKWVRIWKLUGSDUWLHVZKLFKPD\UHVXOWIURPLWVXVH�1R

OLFHQVHLVJUDQWHGE\LPSOLFDWLRQRURWKHUZLVHXQGHUDQ\SDWHQWRUSDWHQWULJKWVRI

$QDORJ'HYLFHV�

2QH 7HFKQRORJ\ :D\� 3�2� %R[ ����� 1RUZRRG� 0$ �����������

8�6�$� 7HO� ������������ )D[� ������������

CF

IRQb

RESETb

CSb
SCLK

DIN

DOUT

V1

V2

V3

VN

I1P

I1N

I2P

I2N

I3P

I3N

REF I/O

AVDD DVDD

AGND DGND CLKIN CLKOUT

SPI
Serial
Port

D-to-F

CONTROLLER

OSCILLATOR



	������������� ��	��!"�#$�

5(9� 3U$ ���� ���

�$9''  '9''  �9 � ��� $*1'  '*1'  �9� 2Q�&KLS 5HIHUHQFH�

&/.,1  ��0+]� 70,1 WR 70$;  ����& WR ����&�

3DUDP3DUDPHHWHWHUUVV $ 9HU$ 9HUVVLRQLRQ % 9H% 9HUUVLVLRRQQ 7H7HVVW &RW &RQGQGLLWWLRLRQQV�&V�&RRPPPPHHQQWVWV

$&&85$&<

0HDVXUHPHQW (UURU �SHU SKDVH� ���� W\S ���� PD[ 2YHU D G\QDPLF UDQJH ��� WR �

3KDVH (UURU� %HWZHHQ &KDQQHOV /LQH )UHTXHQF\  ��+] WR ��+]

�3)  ��� &DSDFLWLYH� ������ PD[ ������ PD[ 3KDVH /HDG ���

�3)  ��� ,QGXFWLYH� ������ PD[ ������ PD[ 9� 3KDVH /DJ ���
DF 3RZHU 6XSSO\ 5HMHFWLRQ� 5LSSOH RQ $9'' RI ���P9 UPV � ��+]

2XWSXW )UHTXHQF\ 9DULDWLRQ �&)� ����� W\S ����� W\S 9�3  9�3  9�3  ����P9 UPV

GF 3RZHU 6XSSO\ 5HMHFWLRQ�

2XWSXW )UHTXHQF\ 9DULDWLRQ �&)� ����� W\S ����� W\S 9�3  9�3  9�3  ����P9 UPV

$1$/2* ,13876 6HH $QDORJ ,QSXWV 6HFWLRQ

0D[LPXP 6LJQDO /HYHOV ��9 PD[ ��9 PD[ :LGH VHOHFWLRQ RI ORZHU UDQJHV

,QSXW ,PSHGDQFH �GF� ���NΩ PLQ ���NΩ PLQ &/.,1  �� 0+]

%DQGZLGWK ���N+] W\S ���N+] W\S

$'& 2IIVHW (UURU� ���P9 PD[ ���P9 PD[ 6HH 7HUPLQRORJ\ �XQFDOLEUDWHG�

*DLQ (UURU� ��� W\S ��� W\S ([WHUQDO ���9 UHIHUHQFH

*DLQ (UURU 0DWFK� ����� W\S ����� W\S ([WHUQDO ���9 UHIHUHQFH

5()(5(1&( ,1387
5(),1�287 ,QSXW 9ROWDJH 5DQJH ���9 PD[ ���9 PD[ ��� 9 ���

���9 PLQ ���9 PLQ ���9 ���

,QSXW ,PSHGDQFH �NΩ PLQ �NΩ PLQ
,QSXW &DSDFLWDQFH ��S) PD[ ��S) PD[

21�&+,3 5()(5(1&( 1RPLQDO ���9

5HIHUHQFH (UURU ����P9 PD[ ����P9 PD[

7HPSHUDWXUH &RHIILFLHQW ��SSP��& W\S ��SSP��& PD[

7(03(5$785( 6(1625 ���& ���& &DOLEUDWHG GF RIIVHW

&/.,1 1RWH DOO VSHFLILFDWLRQV IRU &/.,1 RI �� 0+]

,QSXW &ORFN )UHTXHQF\ �� 0+] PD[ �� 0+] PD[

� 0+] PLQ � 0+] PLQ

/2*,& ,13876
5(6(7� ',1� 6&/. DQG &6
,QSXW +LJK 9ROWDJH� 9,1+ ���9 PLQ ���9 PLQ '9''  � 9 � ��

,QSXW /RZ 9ROWDJH� 9,1/ ���9 PD[ ���9 PD[ '9''  � 9 � ��

,QSXW &XUUHQW� ,,1 ���$ PD[ ���$ PD[ 7\SLFDOO\ ��Q$� 9,1  �9 WR '9''

,QSXW &DSDFLWDQFH� &,1 ��S) PD[ ��S) PD[

/2*,& 2873876�

&)� ,54� '287
2XWSXW +LJK 9ROWDJH� 92+ ,6285&(  ��P$

�9 PLQ �9 PLQ '9''  �9 ���

2XWSXW /RZ 9ROWDJH� 92/ ,6,1.  ��P$

�9 PD[ �9 PD[ '9''  �9 � ��

32:(5 6833/< )RU VSHFLILHG 3HUIRUPDQFH
$9'' ����9 PLQ ����9 PLQ �9 � ��

����9 PD[ ����9 PD[ �9 ���
'9'' ����9 PLQ ����9 PLQ �9 � ��

����9 PD[ ����9 PD[ �9 ���
$,'' �P$ PD[ �P$ PD[ 7\SLFDOO\ ��� P$

','' �P$ PD[ �P$ PD[ 7\SLFDOO\ ��� P$

127(6�

�6HH 7HUPLQRORJ\ 6HFWLRQ IRU H[SODQDWLRQ RI 6SHFLILFDWLRQV

�)DXOW 'HWHFWLRQ 6HFWLRQ RI GDWD VKHHW IRU H[SODQDWLRQ RI IDXOW GHWHFWLRQ IXQFWLRQDOLW\

� 6HH 3ORWV LQ 7\SLFDO 3HUIRUPDQFH *UDSKV

� 6SHFLILFDWLRQV VXEMHFW WR FKDQJH ZLWKRXW QRWLFH
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3,1 )81&7,21 '(6&5,37,21

33LLQ 1R�Q 1R� 01(01(0021,&21,& '(6&5,'(6&5,337,217,21

[ 5(6(7 5HVHW SLQ IRU WKH $'����� $ ORJLF ORZ RQ WKLV SLQ ZLOO KROG WKH $'&V DQG GLJLWDO FLUFXLWU\

�LQFOXGLQJ WKH 6HULDO ,QWHUIDFH� LQ D UHVHW FRQGLWLRQ�

[ '9'' 'LJLWDO SRZHU VXSSO\� 7KLV SLQ SURYLGHV WKH VXSSO\ YROWDJH IRU WKH GLJLWDO FLUFXLWU\ LQ WKH

$'����� 7KH VXSSO\ YROWDJH VKRXOG EH PDLQWDLQHG DW �9 � �� IRU VSHFLILHG RSHUDWLRQ�

[ $9'' $QDORJ SRZHU VXSSO\� 7KLV SLQ SURYLGHV WKH VXSSO\ YROWDJH IRU WKH DQDORJ FLUFXLWU\ LQ WKH

$'����� 7KH VXSSO\ VKRXOG EH PDLQWDLQHG DW �9 � �� IRU VSHFLILHG RSHUDWLRQ�

[ $QDORJ LQSXWV IRU &XUUHQW &KDQQHO � 7KHVH LQSXWV DUH IXOO\ GLIIHUHQWLDO YROWDJH LQSXWV ZLWK D

PD[LPXP VLJQDO OHYHO RI ��9 IRU VSHFLILHG RSHUDWLRQ� 7KLV FXUUHQW FKDQQHO KDV D 3*$

SURJUDPPDEOH WKURXJK D UHJLVWHU� ,QSXWV KDYH LQWHUQDO (6' SURWHFWLRQ FLUFXLWU\ DQG LQ

DGGLWLRQ DQ RYHU�YROWDJH RI ��9 FDQ EH VXVWDLQHG RQ WKHVH LQSXWV ZLWKRXW ULVN RI SHUPDQHQW

GDPDJH�

[ $QDORJ LQSXWV IRU 9ROWDJH &KDQQHO� 7KHVH LQSXWV DUH VLQJOH HQGHG YROWDJH LQSXWV ZLWK D

PD[LPXP VLJQDO OHYHO RI ��9 ZLWK UHVSHFW WR SLQ 91� 7KLV YROWDJH FKDQQHO KDV D 3*$

SURJUDPPDEOH WKURXJK D UHJLVWHU� ,QSXWV KDYH LQWHUQDO (6' SURWHFWLRQ FLUFXLWU\ DQG LQ

DGGLWLRQ DQ RYHU�YROWDJH RI ��9 FDQ EH VXVWDLQHG RQ WKHVH LQSXWV ZLWKRXW ULVN RI SHUPDQHQW

GDPDJH�

[ 5(),1�287 7KLV SLQ SURYLGHV DFFHVV WR WKH RQ�FKLS YROWDJH UHIHUHQFH� 7KH RQ�FKLS UHIHUHQFH KDV D

QRPLQDO YDOXH RI ���9 � �� DQG D W\SLFDO WHPSHUDWXUH FRHIILFLHQW RI ��SSP��&� $Q H[WHUQDO

UHIHUHQFH VRXUFH PD\ DOVR EH FRQQHFWHG DW WKLV SLQ�

[ $*1' 7KLV SLQ SURYLGHV WKH JURXQG UHIHUHQFH IRU WKH DQDORJ FLUFXLWU\ LQ WKH $'����� L�H� $'&V DQG

UHIHUHQFH� 7KLV SLQ VKRXOG EH WLHG WR WKH DQDORJ JURXQG SODQH RI WKH 3&%� 7KH DQDORJ JURXQG

SODQH LV WKH JURXQG UHIHUHQFH IRU DOO DQDORJ FLUFXLWU\� H�J� DQWL DOLDVLQJ ILOWHUV� FXUUHQW DQG

YROWDJH WUDQVGXFHUV HWF� )RU JRRG QRLVH VXSSUHVVLRQ WKH DQDORJ JURXQG SODQH VKRXOG RQO\ EH

FRQQHFWHG WR WKH GLJLWDO JURXQG SODQH DW WKH '*1' SLQ�

[ '*1' 7KLV SURYLGHV WKH JURXQG UHIHUHQFH IRU WKH GLJLWDO FLUFXLWU\ LQ WKH $'����� L�H� PXOWLSOLHU�

ILOWHUV DQG GLJLWDO�WR�IUHTXHQF\ FRQYHUWHU� 7KLV SLQ VKRXOG EH WLHG WR WKH GLJLWDO JURXQG SODQH

RI WKH 3&%� 7KH GLJLWDO JURXQG SODQH LV WKH JURXQG UHIHUHQFH IRU DOO GLJLWDO FLUFXLWU\� H�J�

0&8V DQG LQGLFDWRU /('V�

[ &) &DOLEUDWLRQ )UHTXHQF\ ORJLF RXWSXW� 7KH &) ORJLF RXWSXW JLYHV LQVWDQWDQHRXV UHDO SRZHU

LQIRUPDWLRQ� 7KLV RXWSXW LV LQWHQGHG WR EH XVHG IRU FDOLEUDWLRQ SXUSRVHV� 7KH IXOO VFDOH RXWSXW

IUHTXHQF\ FDP EH DGMXVWHG E\ ZULWLQJ WR WKH &)',9 5HJLVWHU

[ ,54 ,QWHUUXSW 5HTXHVW 2XWSXW� 7KHVH PDVN LQWHUUXSWV LQFOXGH� $FWLYH (QHUJ\ 5HJLVWHU UROORYHU�

$FWLYH (QHUJ\ 5HJLVWHU DW KDOI OHYHO� ]HUR FURVVLQJ IRU HDFK SKDVH� DQG FDOLEUDWLRQ FRPSOHWH

IODJ�

[ &/.,1 $Q H[WHUQDO FORFN FDQ EH SURYLGHG DW WKLV ORJLF LQSXW� $OWHUQDWLYHO\ D FU\VWDO FDQ EH FRQQHFWHG

DFURVV &/.,1 DQG &/.287 WR SURYLGH D FORFN VRXUFH IRU WKH $'����� 7KH FORFN

IUHTXHQF\ IRU VSHFLILHG RSHUDWLRQ LV ��0+]� &U\VWDO ORDG FDSDFLWRUV ��S) FHUDPLF VKRXOG EH

XVHG ZLWK JDWH RVFLOODWRU FLUFXLW�

[ &/.287 $ FU\VWDO FDQ EH FRQQHFWHG DFURVV WKLV SLQ DQG &/.,1 DV GHVFULEHG DERYH WR SURYLGH D FORFN

VRXUFH IRU WKH $'����� 7KH &/.287 SLQ FDQ GULYH RQH &026 ORDG ZKHQ DQ H[WHUQDO

FORFN LV VXSSOLHG DW &/.,1�

[ &6 &KLS 6HOHFW� 3DUW RI WKH IRXU ZLUH 6HULDO ,QWHUIDFH� 7KLV ORJLF LQSXW DOORZV WKH $'���� WR

VKDUH WKH VHULDO EXV ZLWK VHYHUDO RWKHU GHYLFHV� 6HH $'���� 6HULDO ,QWHUIDFH�

[ 6&/. 6HULDO &ORFN ,QSXW IRU WKH V\QFKURQRXV VHULDO LQWHUIDFH� $OO 6HULDO GDWD WUDQVIHUV DUH

V\QFKURQL]HG WR WKLV FORFN ¥ 6HH $'���� 6HULDO ,QWHUIDFH� 7KH 6&/. KDV D VFKPLWW�WULJJHU

,QSXW IRU XVHG ZLWK D FORFN VRXUFH ZKLFK KDV D VORZ HGJH WUDQVLWLRQ WLPH� H�J�� RSWR�LVRODWRU

RXWSXWV HWF�

[ '287 'DWD 2XWSXW IRU WKH 6HULDO ,QWHUIDFH� 'DWD LV VKLIWHG RXW DW WKLV SLQ RQ WKH ULVLQJ HGJH RI

6&/.�

[ ',1 'DWD ,QSXW IRU WKH 6HULDO ,QWHUIDFH� 'DWD LV VKLIWHG LQ DW WKLV SLQ RQ WKH IDOOLQJ HGJH RI 6&/.�

,�3� ,�1

,�3� ,�1

,�3� ,�1

9�� 9��

9�� 91
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*HQHUDO 2SHUDWLRQ

7KH $'���� LV D KLJK DFFXUDF\ HOHFWULFDO SRZHU PHDVXUHPHQW ,& ZLWK D VHULDO LQWHUIDFH DQG D SXOVH RXWSXW� ,WV WUDQVGXFHU

LQWHUIDFH XVHV WKUHH IXOO\ GLIIHUHQWLDO YROWDJH LQSXWV DSSOLFDEOH IRU WKH FXUUHQW FKDQQHOV DQG WKUHH VLQJOH�HQGHG YROWDJH LQSXWV IRU

WKH YROWDJH FKDQQHOV� 7KHVH VLJQDOV DUH LPPHGLDWHO\ FRQYHUWHG WR WKH GLJLWDO GRPDLQ IRU IXUWKHU SURFHVVLQJ� 7KH $'����

LQFRUSRUDWHV UHIHUHQFH FLUFXLWU\ DQG DOO WKH VLJQDO SURFHVVLQJ UHTXLUHG WR SHUIRUP FRQWLQXRXV FDOFXODWLRQV RI UHDO SRZHU� DFWLYH

HQHUJ\� DQG PHDQ VTXDUH FXUUHQW DQG YROWDJH IRU HDFK SKDVH� $Q LQWHUQDO WHPSHUDWXUH PHDVXUHPHQW DFFXUDWH WR ZLWKLQ �����&

DIWHU RIIVHW FDOLEUDWLRQ LV DOVR DYDLODEOH�

5HIHUHQFH

$ &026 UHIHUHQFH ZLWK D PD[LPXP RI ��SSP�& GULIW LV RIIHUHG IRU WKH KLJK JUDGH �% *UDGH� SDUWV DQG D ORZ JUDGH �$ *UDGH�

SDUW LV RIIHUHG ZLWK D W\SLFDO ��SSP�& GULIW DV D ORZ FRVW RSWLRQ IRU SHRSOH XVLQJ DQ H[WHUQDO UHIHUHQFH�

&DOFXODWLRQV �VWRUHG LQ UHJLVWHUV�

7KH IROORZLQJ FDOFXODWLRQV DUH VWRUHG LQ GRXEOH EXIIHUHG UHJLVWHUV� 7KH YDOXHV FDQ HLWKHU EH UHDG IURP D FRQWLQXRXVO\ XSGDWHG

UHJLVWHU RU IURP D UHJLVWHU WKDW LV XSGDWHG RQ D SURJUDPPDEOH WLPH SHULRG� 7KH XVHU KDV WKH RSWLRQ WR XSGDWH WKH GRXEOH

EXIIHUHG UHJLVWHU DW D ]HUR FURVVLQJ RI WKH ILUVW� VHFRQG� RU WKLUG SKDVH RU DQ DUELWUDU\ WLPH SHULRG� &DOFXODWHG UHJLVWHU FRQWHQWV

LQFOXGHV LQVWDQWDQHRXV UHDO SRZHU DQG DFWLYH HQHUJ\ IRU WKH VXP RI WKUHH SKDVHV DV ZHOO DV XQFDOLEUDWHG PHDQ VTXDUH YDOXHV IRU

WKH FXUUHQW DQG YROWDJH RI HDFK SKDVH� (QHUJ\ LQ HDFK SKDVH LV FDOLEUDWHG EDVHG RQ WKH FDOLEUDWLRQ IUHTXHQF\ RXWSXW �&)��

0LFURSURFHVVRU &RPPXQLFDWLRQ

7ZR FRQWURO SLQV DQG D � SLQ 63, FRPSDWLEOH VHULDO LQWHUIDFH DUH XVHG WR FRPPXQLFDWH WR D PLFURSURFHVVRU� 7KH WZR FRQWURO

SLQV DUH ,QWHUUXSW �]HUR FURVVLQJ IRU HDFK SKDVH� FDOLEUDWLRQ FRPSOHWH� UHJLVWHU RYHUIORZ IODJ� DQG GHGLFDWHG UHVHW �5(6(7��

,QWHUQDO &DOLEUDWLRQ

7KH $'���� KDV RIIVHWV WKDW FDQ DOVR EH PDQXDOO\ DGMXVWHG WR UHGXFH EDQGZLGWK UHTXLUHPHQWV RI WKH V\VWHP PLFURSURFHVVRU�

&DOLEUDWLRQ DGMXVWPHQWV LQFOXGH JDLQ RIIVHW� YROWDJH WR FXUUHQW SKDVH PLVPDWFK� FKDQQHO RIIVHW� DQG WHPSHUDWXUH RIIVHW�

)UHTXHQF\ 2XWSXW

7KH KLJK IUHTXHQF\ RXWSXW �&) SLQ� UHSUHVHQWV WKH VXP RI UHDO SRZHU RQ WKUHH SKDVHV� 7KH $'���� RIIHUV VWDUW�XS FXUUHQW

SURJUDPPDELOLW\ E\ DOORZLQJ WKH PLFURSURFHVVRU WR VZLWFK RII WKH IUHTXHQF\ RXWSXW� 7KH PLFURSURFHVVRU FDQ GLFWDWH WKH

PLQLPXP DFFHSWDEOH ZDWWV PHDVXUHPHQW�

'(9(/230(17 83'$7(6

Visit our energy metering web site periodically at http://www.analog.com/energymeter.  Updates to this data sheet will appear in the
AD7754 product center as soon as it is available.  Questions about any of our energy measurement products can be submitted
directly to our development team through the “Contact the Energy Measurement Group” option available on every page of our web
site.


