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%

VDD =33V +10%, AGND=DGND =0V, Wji&Y 77 L->» A, CLKIN =16.384 MHz,

Twmin ™~ Tmax = —40°C~+85°C,

=1
Parameter™? Min Typ Max Unit Test Conditions/Comments
ACCURACY
Active Energy Measurement
Active Energy Measurement Error 0.1 % Over a dynamic range of 1000to 1, PGA =1, 2, 4;
(per Channel) integrator off
0.2 % Over a dynamic range of 3000to 1, PGA =1, 2, 4;
integrator off
0.1 % Over a dynamic range of 500 to 1, PGA = 8,16; integrator
on
Phase Error Between Channels Line frequency = 45 Hz to 65 Hz, HPF on
Power Factor (PF) = 0.8 Capacitive +0.05 Degrees Phase lead = 37°
PF = 0.5 Inductive +0.05 Degrees Phase lag = 60°
AC Power Supply Rejection VDD =3.3V + 120 mV rms/120 Hz, IxP = VP = £100
mV rms
Energy Register Variation 0.01 %
DC Power Supply Rejection VDD =3.3V £330 mV dc
Energy Register Variation 0.01 %
Total Active Energy Measurement Bandwidth 2 kHz
REACTIVE ENERGY MEASUREMENT
Reactive Energy Measurement Error 0.1 % Over a dynamic range of 1000to 1, PGA =1, 2, 4;
(per Channel) integrator off
0.2 % Over a dynamic range of 3000to 1, PGA =1, 2, 4;
integrator off
0.1 % Over a dynamic range of 500 to 1, PGA = 8,16; integrator
on
Phase Error Between Channels Line frequency = 45 Hz to 65 Hz, HPF on
PF = 0.8 Capacitive +0.05 Degrees Phase lead = 37°
PF = 0.5 Inductive +0.05 Degrees Phase lag = 60°
AC Power Supply Rejection VDD =3.3V + 120 mV rms/120 Hz, IxP = VP = £100
mV rms
Energy Register Variation 0.01 %
DC Power Supply Rejection VDD =3.3V £330 mV dc
Energy Register Variation 0.01 %
Total Reactive Energy Measurement Bandwidth 2 kHz
RMS MEASUREMENTS
Irms and Vrvs Measurement Bandwidth 2 kHz
Irms and Vrms Measurement Error 0.1 % Over a dynamic range of 500 to 1; one second of
averaging (100 samples)
ANALOG INPUTS
Maximum Signal Levels +500 mV peak Single-ended inputs between the following pins: IAP
and IAN, IBP and IBN, ICP and ICN, IDP and IN, IEP
and IN, IFP and IN.
Input Impedance (DC)
IAP, 1AN, IBP, IBN, ICP, ICN, IDP, IEP, and IFP 400 kQ
Pins
IN Pin 130 kQ
ADC Offset Error +2 mV PGA =1, uncalibrated error, see the Terminology section
Gain Error +4 % External 1.2 V reference
WAVEFORM SAMPLING Sampling CLKIN/2048, 16.384 MHz/2048 = 8 kSPS
Current and Voltage Channels See the Instantaneous Waveforms section
Signal-to-Noise Ratio, SNR 70 dB PGA=1
Signal-to-Noise-and-Distortion Ratio, SINAD 60 dB PGA=1
Bandwidth (-3 dB) 2 kHz
TIME INTERVAL BETWEEN CHANNELS
Measurement Error 0.3 Degrees Line frequency = 45 Hz to 65 Hz, HPF on
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ADE/816

Parameter™? Min Typ Max Unit Test Conditions/Comments
REFERENCE INPUT
REFnout Input Voltage Range 11 13 \Y% Minimum = 1.2 V — 8%; maximum = 1.2V + 8%
Input Capacitance 10 pF
ON-CHIP REFERENCE Nominal 1.207 V at the REFour pin at Ta = 25°C
Reference Error +2 mvV
Output Impedance 1.2 kQ
Temperature Coefficient 10 50 ppm/°C Maximum value across full temperature range of
—40°C to +85°C
CLKIN, CLKOUT All specifications are for CLKIN, CLKOUT of 16.384
MHz
Input Clock Frequency 16.22 16.384 16.55 MHz
Crystal Equivalent Series Resistance 30 200 Q
CLKIN Input Capacitance 20 pF
CLKOUT Output Capacitance 20 pF
LOGIC INPUTS—MOSI/SDA, SCLK/SCL,
SS/HSA, RESET, PULL_HIGH, PULL_LOW
Input High Voltage, Vinu 2.0 \Y VDD =33V +10%
Input Low Voltage, VinL 0.8 \Y% VDD =33V +£10%
Input Current, I,y -8.7 HA Input=0V, VDD =3.3V
3 LA Input=VDD =3.3V
100 nA Input=VDD =3.3V
Input Capacitance, Ciy 10 pF
LOGIC OUTPUTS—IRQO, IRQ1, MISO/HSD VDD =3.3V +10%
Output High Voltage, Vou 2.4 \Y% VDD =33V +10%
Isource 800 HA
Output Low Voltage, VoL 0.4 \Y VDD =33V +10%
Isink 2 mA
POWER SUPPLY For specified performance
VDD Pin 3.0 3.6 \% Minimum = 3.3 V — 10%; maximum = 3.3 V + 10%
Ioo 25 27.8 mA

VIREMN IR MERREHEOE 7 v a v EBRLTLE &N,

ZRT A= DERIZONWTTHEEOE 7 v a v 2SR LTSN,
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24 3 VTS

VDD =33V +10%, AGND=DGND =0V, Wji&Y 7 7 L > A, CLKIN =16.384 MHz, Tmin~Tmax=—40°C~+85°C, ¥ A1 I L/ DFE LK T
X, A AR TAIEEOARETL L TWDZ EICEE LTI, Ero7itsd EEENHICOWTIIE VUV RER IO

e DE 7 v a v AR LT E &N,
PCH#A V3 —T1—RADRAL VY

EK2PCHBA VA—TI—ADAAIUYT - RTA—4

Standard Mode Fast Mode
Parameter Symbol Min Max Min Max Unit
SCL Clock Frequency fscL 0 100 0 400 kHz
Hold Time (Repeated) Start Condition thp:sTA 4.0 0.6 us
Low Period of SCL Clock tLow 4.7 1.3 us
High Period of SCL Clock thicH 4.0 0.6 us
Setup Time for Repeated Start Condition tsu:sTa 4.7 0.6 us
Data Hold Time tHp:DAT 0 3.45 0 0.9 Us
Data Setup Time tsu.paT 250 100 ns
Rise Time of Both SDA and SCL Signals tr 1000 20 300 ns
Fall Time of Both SDA and SCL Signals te 300 20 300 ns
Setup Time for Stop Condition tsu:sTo 4.0 0.6 Us
Bus Free Time Between a Stop and Start Condition taur 4.7 1.3 us
Pulse Width of Suppressed Spikes tsp N/A* 50 ns
PNIAERE S 72 L,
D N N ST
/ A \
t
7 <t ""‘ [~ thp;sTA tsp tr— B
— tr
fow
scL J\ \
—> thp;sTA "I
tHD; DAT tSU;STA | tSU;STO -
START REPEATED START STOP START §
CONDITION CONDITION CONDITION CONDITION g

Rev. 0

M2 PCHBA Vv A—TT—ADAAL Y

— 5/45 —




ADE/816

SPI4A VA—T—ARDRA VY

KISPIAVA—TT—RADEAZI VT - KT A4
Parameter Symbol Min Max Unit
SS'to SCLK Edge tss 50 ns
SCLK Period 0.4 4000" us
SCLK Low Pulse Width tsL 175 ns
SCLK High Pulse Width tsm 175 ns
Data Output Valid After SCLK Edge toav 100 ns
Data Input Setup Time Before SCLK Edge tosu 100 ns
Data Input Hold Time After SCLK Edge torp 5 ns
Data Output Fall Time tor 20 ns
Data Output Rise Time tor 20 ns
SCLK Rise Time tsr 20 ns
SCLK Fall Time tsr 20 ns
MISO Disable After SS Rising Edge tois 200 ns
sS High After SCLK Edge tsrs 0 ns
VYA TIRFELE T,
—
ss S
tss
- —» tgrg |-—
SCLK S _Z j
- tSL -
tpay —| - = - s <£SR
tpis
‘)‘)
MISO MSB ;QNTERMEDIATE BIT%}{ LSB —
(‘(‘
—| L—tDF *‘ e—tpr
INTERMEDIATE BITS
)
MOSI MSB IN >—< LSBIN
)
tosu—-| | " -
|- §
) g
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HSDC A ¥ 8 —Dx—ADRAL I VY
KAHSDC A Vv B—TT—ADEA VT - KRTA—4
Parameter Symbol Min Max Unit
HSA to HSCLK Edge tss 0 ns
HSCLK Period 125 ns
HSCLK Low Pulse Width tsL 50 ns
HSCLK High Pulse Width tsn 50 ns
Data Output Valid After HSCLK Edge toav 40 ns
Data Output Fall Time tor 20 ns
Data Output Rise Time tor 20 ns
HSCLK Rise Time tsr 10 ns
HSCLK Fall Time tse 10 ns
HSD Disable After HSA Rising Edge tois 5 ns
HSA High After HSCLK Edge tsrs 0 ns
—
HSA S
tss
B e L
HSCLK S_ _z /
- ISL »
tpav —»| - s > s <15R
Ipis
‘)()
HSD MSB XJNTERMEDIATE BIT§>< LsSB
9) 3
14 2
— |<—tDF —>| -—tpr |

FTRTDE A = U THHEOATER
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K ERK

FRZHREDRVRD . Ta=25°C,

5.

Parameter Rating

VDD to AGND -03V1to+3.7V

VDD to DGND -03V1to+3.7V

Analog Input Voltage to AGND, IAP, IAN, -2Vto+2V
IBP, IBN, ICP, ICN, IDP, IEP, IFP, IN

Analog Input Voltage to VP and VN -2Vto+2V

-0.3VtoVvDD +0.3V
-03VtoVvDD +0.3V
-0.3VtoVDD +0.3V

Reference Input VVoltage to AGND
Digital Input Voltage to DGND
Digital Output Voltage to DGND
Operating Temperature
Industrial Range —40°C to +85°C
Storage Temperature Range —65°C to +150°C
Junction Temperature 150°C

ROHS #ELEL S DN ZABECEA T 2IRE T 72 7 7 A LiZD
WT, U Z7u—- a7y A /L% JEDEC @ J-STD -20 (ZHEHL X
WD eETIuS c FALEREFHELET, KFLEY e
VNZOWTIZJEDEC D7 = 7 A b A L EE W,

2iEh
0 X T — A N —RAEMETHE, ThbbERmELE vy Fr—
DFA . T AZERER — R AT LI RIETRIE,

FROMKBEREREBIDA NV AEMZS ETFNL AZE
DR EEEEZDZERNHV 4, ZOBEITA b L RAERK
DHEDOHZAHIETHLDOTHY . ZOHAEOEEL 7 o a
NCERHET A HEMLL ETOT AL ZBEEE DL DO TiED
DEHA, TAA AL BRI RERIRBICE LS & T 31
ADFHEPEICEEBE 5 2 FT,

Rev. 0

& 6. 24K

Package Type 0;a 0;c Unit
40-Lead LFCSP 29.3 1.8 °C/W
ESD D=

ESD (FEHE) DEBEZITRT VT A AT

F, BRAEAHEOTT AL AR A — RiE, k&

‘ NRVEEMET LR8B4, ARG TS
M ORFEFEATCH 2 ESD {RERIFE 2 PR LTI

‘9: \ ETN, T ADET AN X — O EILE R
T, REEE LD MDY £, Lo

T, MERESERIRREIR T 2 PG 1E3 5 72%, ESD ITXf
T O TR AL Z L 2 BRID LET,
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SS/HSA
MOSI/SDA
MISO/HSD
SCLK/SCL
HSCLK
NC
NC
IRQ1

C
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Juuuyuuuuu
1D 30 NC
PULL_HIGH 2 D 29 IRQO
PULL_LOW 3 [D ] 28 cLKOuUT
RESET 4 D 27 CLKIN
DVDD 5 [D ADE7816 ] 26 VDD
DGND 6 [D TOP VIEW ] 25 AGND
AP 7 D (Not to Scale) ] 24 AVDD
IAN 8 D ] 23 IDP
BP 9 D 22 IEP
NC 10 [D 21 NC
0NNNNNANAN
HANMITNHONODO
A A A AAAAN
255535 3%L2
2
i
w
"4
NOTES

1. NC = NO CONNECT. THESE PINS ARE NOT CONNECTED
INTERNALLY AND SHOULD BE LEFT FLOATING.

2. CREATE A SIMILAR PAD ON THE PCB UNDER THE
EXPOSED PAD. SOLDER THE EXPOSED PAD TO
THE PAD ON THE PCB TO CONFER MECHANICAL
STRENGTH TO THE PACKAGE. DO NOT CONNECT
THE PADS TO AGND.
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1, 10, 11, NC KEEi, TNOLOENINE TR SN TV RWED, 7a—T 4 7 OFFIC LT MLERHY £,

20, 21, 30,

31, 33, 34,

40

2 PULL_HIGH | Zo® v >3 VDD 1245kt L £7,

3 PULL_LOW | Z® i3 AGND (Z#: L £ 7,

4 RESET TIT 47 -m—DVEy b, TOECESRIES WOpsHr— - LANLZTHE N—FU =T - Uky
NASBHRE S E T,

5 DVDD N 25V TV Z L LDO DT 78R, ZOENIIINENDLT 77 4 7T ZHEH L 2N T RSN, 2oy
FATUF DT U & 20nFDETF Iy 7 « ar T HOWAERTT 1y 7 ) 7 LTLIEE N,

6 DGND 7o v RERE, ZOENT, TUXAVRIKOT T T NEREIZRY T,

7. 8 IAP, IAN BT ¥ RNV ADT I T AT, ZOF ¥ U FUVLER R T v A EHAGEDETHEN, 207 —X% v — FTik
BT ¥ o FV A LIFOET, ZRODANE, IAN ZHELE LIZRRIFS LL05V Do v Z by R
THEH L T &,

9, 12 IBP, IBN BT ¥ o xVBOT s AN, ZOF ¥ RVTER b7 A EMAGDETHEN, ZOF—% 2 — h T
BT v FL B EFOET, ZAODANE, IBN ZHEHEL LR KIER L U105V DL > 7 bx s B
THEH L T EE,

13, 14 ICP, ICN BT ¥ o xNVCOTF s NJj, TOF % x/VEER b7 v A LAGDETHEN, ZOF—% > — h T
BT v F C LIFET, ZHHDAHIE, ICN UL LR KIER L U105V DL > 7 br s M
THEH L T EE,

15, 16 VP, VN BIEF ¥ R T DT T s AN, ZOF ¥ o FMIEE T A LMARDETHERL, Z0OF—% 32—
MCIXEET ¥ U RNV EMFATHET, TROHDOATIE, VNEZHEHEL LR KES L-L05V DT I LTy
R CHEREL T I2& W, ZOF v Fbd PGA ZWjE L CTNVET,

17 REFinout WNEEBEEY 77 L ADT 7B R, W) 77 L ADOAFMEIZ 1.2V T, 1.2V £8%DIMHFTY 77 L R -
V—AEZDOENIHRKTHIELTEET, WTROBEL, 2OV EATUFOa T UYL 100nFOE T
ST e arFrYOWIEHE TAGND ~Th v T Y 7 LTLEEN,

18 IN EBIHRF ¥ o RN D, BRF Y FNVE, BHRF Y RIVFOTFu sl AaEr - By, SEHIZOWTIE, B
19, B2 22, U 23D VHEHERRBL TS,

19 IFP BT v RVFOT Tl NS, ZOF ¥ FMIER N T R EMBEDETHEN, ZOFT—F > — F T
BT ¥ U F/VF EIERET, ZOANE, INZEAEL LERKERL-ULE05V O 7 v REEK TR
LTL7EEN,

22 IEP BT ¥ RNVEDOTFal AT, ZOF ¥ FVTER N T VA EMABEDETHEN, 207 —%— FTiE
BT ¥ U FIVE EFFRET, ZOANE, INZREYEL LIERKESLL05V O > Jrxy Rk
LTL7EEN,
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24 AVDD W 25V 7 Fa ik Re vy 77 MLDO)L X =2 L—F DT 7R, ZOE UGN S T 7 7 1 7 a4
BLRENWTLEE Y, ZOEUNIATUF DO T oL 220nFDOET I vy - avr T YOG T v 7
Uo7 L TLIEEN,

25 AGND TIURERE, oL, TheIREEO ST U REREICRDES, ok, The s - ro o0
R L=V FERIRERVAT L - V7070 FIEREICHR LT, _03/4%0)%@\7‘—7&/ FREHEL, %
ToOT7FaJEEE (& 23X, FTVRLIETZ v, it 7 A, BER T AR LTEAL TS
[/\

26 VDD %r BE, ZOEVCERBEZANLET, HEOCHMEDTZDIZIZ33VI0%THILERHY £, 0O

VX OpF O T oYL 100nFOE T I v T - :/—f/*f@IE&IJTffJLTAGND/\—fﬁ/7)/7LT<71$
AN

27 CLKIN Y RAB— e ayy, ZOuYy I AT, A vy s BTSN TEET, b vz, WHIHE AT
71 hKEZ CLKIN & CLKOUT OICHH#E L T, ADE7816 D7 11w 7 + Y — A ZiRfk4 25 = &75>T~‘%i% Hi
EIEICKT 527 v v 7 AKX, 16.384 MHz TF, 77— MRIERIKIZIIEK 10pF o0& 7 2 v 7 A>T U9
EHEIMLENRDH Y 9, AMEERMFICOVTUIKBRIERA — I —OF =% — B L T EE,

28 CLKOUT B 2T DFHD L H I, KeaZx ZDOE L & CLKIN OffICHH LT, ADE7T816IZ7 m YV « V—A &8 d 5 2
EMNTEFET, CLKINIZHMNERZ v v 7 28T 258 ik e i+ 5854, CLKOUT B> i, 1o
CMOS &Mz BREN -5 = L N T& 7,

29, 32 IRQO. IRQL | FEALZERI S, ZHODENIT VT 47 - a—0u Py 7 HTY, BiALEIAETE LA XL MIHONT
1, WEOEs v arEBRLTIESN,

35 HSCLK HSDC T"~ rDY TN 7 a7 A,

36 SCLK/SCL SPIR—FDL YTy I ANS] PCR—=F DLV T Lyl AS, $XTOIYTIL - F—FEkiTZ
awn/y FLET (VTN A F—Tx2— A0k 7 avEBRLTIIEEN), 2OV IZF, KH
ey VB RO/ 0y s s V=R (R ZIENRT A Y L—FHNCH L THEAT A 23y b FUH
AN H Y £,

37 MISO/HSD SPI iR— b DF — & Hi 71,/ HSDC R— b DF —F 7,

38 MOSI/SDA SPIR— ~DF—Z A1/ 1PCR— L DF— & i,

39 SS/HSA SPIK—FDAL—F « &L K/ HSDC E— b - 5,

EP T AR— T AR—=AR RNy R, ZJ AR—=XR Xy RFOPCB EIZE Uy RERITTLEIN, =7 AFR—X

AR Ry R+ /Xy FEPCB LDy RENVELFIT LT, Ny —VOBBIBEZRIL L TLES0n, 2oy RE

F

AGND ~#t LW TL 72 &0y,
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1.0 Rl p—Tepry
= VDD = 2.97V 08| __ EE 280,37
0.8 | = VDD = 3.30V 06
06|~ VPD =363V _ '
o 04
2 o4 % 0.2
g o2 é‘_:’ ' \ T n
& 5 o — -
5 0 = g Tl T
g 711 T x 02
x 02 g /
4 X 04
G o4 _06
0.6
0.8
0.8
-1.0 o
-1.0 o 0.01 0.1 1 10 100 ;
0.01 0.1 1 10 100 3 CURRENT CHANNEL (% of Full Scale) E
CURRENT CHANNEL (% of Full Scale) g
‘ L 122 BNETORDBHBEEAUEED S—t > ME)
IR BBEBREETORAYVENERE(AEMBED/K\—1 2~ ME) B4 v=1 BE=25C. NEYIJ7L Y AEEEEA.

74 v=1, BE=25C, hX=1 BOREAT
WEU 7L RABEEER. Bo%ked 7
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1.0
= VDD = 3.30V

== VDD = 3.63V
= VDD =297V

0.8

0.6

0.4

0.2

ERROR (% of Reading)
o
A v
/

-1.0
0.01 0.1 1 10 100

CURRENT CHANNEL (% of Full Scale)
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134 AEREETOENBHELZRIEMBED/A—t > ME)
74 v=1, RE=25°C, Hh&E=0
AR 77 LV RAREREER. BHaskc4 7

05
—— PF=+0.87

—— PF=0
— PF=-087

0.4

0.3

0.2

0.1

-0.1

ERROR (% of Reading)

-0.2

-0.3

0.4

-0.5
45 50 55 60 65

FREQUENCY (Hz)
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M 1452 BERHME DR TOENEHERE=REED /S—E > b
E). (=1 BE=25C. ABJI77L RBEEEH

1.0

0.8

0.6

0.4

0.2

ERROR (% of Reading)

0.1 1 10 100
CURRENT CHANNEL (% of Full Scale)
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B 15.1rus BECAEED/X—t >~ M), 74 =1, BE=25°C,
HER=1, ABYI7LVREEEEA. BOREL T
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16.Vrus IRZE(BIEED /X—1 > ME)
74 =1, BE=25°C, AX=1
AV 77 L AEREER. BoHRE4 7

1.0

+85°C
+25°C
— —40°C

0.8

0.6

0.4 =

0.2

\

ERROR (% of Reading)

0.1 1 10 100
CURRENT CHANNEL (% of Full Scale)
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M 1742 BEECORVDENERE=REMEN/\—t >~ MME)
T4 =16, hE=1
AV 77 L AEREHER. BRsREL Y

1.0
—— PF=+05
—— PF=1
08| __ pF="05
0.6
5 04
£
=]
§ 0.2 = <
3 0 ——=A S L
$
[2 -
o) 0.2
&
T 04
-0.6
-0.8
-1.0
0.1 1 10 100
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CURRENT CHANNEL (% of Full Scale)

M 182 B AXRTCOBMENELRECAEEN /X\—1 > ME)
T4 =16, BE=25C. A 77 L AEREHEA.
Bo#REFY
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1.0

0.8

+85°C
+25°C

= —40°C

0.6

0.4

0.2

-0.2

-0.4

ERROR (% of Reading)

-0.6

-0.8

0.1

19 L B EETORYEHEREUEED/A—1 > ME)

1 10
CURRENT CHANNEL (% of Full Scale)

100

T4 =16, HE=0, AE) 77 L v XBEEFEA.

1.0

=T X i

0.8

0.6

—— PF=+0.87

0.4

0.2

-0.2

ERROR (% of Reading)

-0.4

-0.6

-0.8

0.1

M 2042 B HETOEDEHEREZ(AEED/X—t > ME)
T4 =16, BE=25C. AE) 77 LV AEEEFEMA.

Rev. 0

1 10
CURRENT CHANNEL (% of Full Scale)

Eo#mEF Y

100

10390-113

10390-114

— 13/45 —

ERROR (% of Reading)
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X 21.rus SR ZECRIEED /S—1 > MME)
T4 v=16, BE=25°C, h&E=1
NV 77 L AEREHER. BR8REL Y




ADE/816

FX FEE

+

+

4.7pp$ 6o.22uF 4_7pF$ 6o.22uF
S2O20,
Qo o o
Qo o o
> > >
3.3v < a
(2) PULL_HIGH SSHsA (39)
10kQ wr & PuLL LOW MOSI/SDA (39)
(4) RESET
S MISO/HSD (37)
IAP
;; ol SCLK/sCL (36)
U HSCLK (35)
e IBP IRQl
3 @) BN ADE7816 Ra0 G9)
v REF 17 -
IN/OUT
1) IcP 20pF 47uFE
CLKOUT (29) H> ;g
;; @el [116.384MHz
\V/ CLKIN 27) 20|:>
(9 IFP
{9 Ne ()
NC
@ IeP Q
NC (29
NC
@3 IDP @
NC (2)
IN
;9 J @ NC (30)
Q; NC (31)
VP
NC (33)
a o NC (39
v g &
(e) VN g 2 NC (40)
6 25
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ADE/816

Eh
AR

BERE

ADE7816 73T 9 A EFHINCRIG T 28721, WK TEZEIN
ij—o

Energy Registered by ADE7816 — True Energy «100%
True Energy

F v o RJUEGIRRE

INAIRA « T VB HPRE T VA NAFEN T I . BT ¥ v
FNVEBIET v o VO TSV AR —EN AL £,
F— e FUEN  THFAL UKD BRT ¥ RNV EEET
Y RV EDBONNARAR—E % 3F$ XTI OWT, 45~65 Hz
DOFPHTIT£0.1°LANIC ., 40 Hz~1 kHz O#iPH TIZ+0.2°LANIC .
TNENRIELE T, T OWNEBAARR—BUISNIAARR 22 (BB
YU —E I ORI & A AT, S
YV T L—vary s LYRZEFHoTEY VT L—var$5
ZEMTEET,

EREEKRE(PSR)

EIRNEE) L7 L & ADET816 OMIE LS & | D /S —& o
MEE LTELET, ACDPSRIIEDESIL. AHEIR (3.3
V) TOREEEZEA L EF, ACI55(100 Hz, 120 mV rms)% 7E
PITINZ 7= & &1, 2B H ORIEE % R CATE 5 L~V TH

BLET,

ZDACEZITEVEASIND TN TOBREN, WEED S —
Ty MEE L TERENETWEREDOEREZZRL TS
),

DC @ PSR HITE DS, AMERB3 V) TCOMEBEHH L E
T, BIEAI0%ZE(L L7 & =12, 2 B HOHEM %R U ASE
FLVTRALET, ZOHELEASNIZT X TOBRETH
EED/N—E L Miib LTRINET,

ADC A7ty FRE

ADCOT a7 ANZxtiedT 5 DCA 7'y hEEHRLET,
ZhiE, 7 a2 AN AGND (It STV T, ADCIC
IXDCT TR ANEENFETHZEEERLET, 7k
v FORESX, 74 v & ANFHOBIURT LE T (R
RMERERE D v a VEBRBLTL &), 7277 L., HPF %
Wi oL, A7y "RERT v RNV EBET ¥ A0
DRrEIND D, EHEHFEIIZOLF 7y M D EEES
FEEA,

A4 RE

ADE7816 ® ADC N TD 7 A »iaZE1%, HIEfE D ADC /)= —
KA 7y MIBRE)EHERmH 2 — R oMoz L TER
ENET, ZoEF, Hia—Fot—kr ML LTERSH
F9,
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ADE/816

D499 - R3—F

Dk a Tk, ADET816 DO XU —T w7 & AL O FIE
OMEEFHLET, X 23 12, kAT vy 7O 7e—F % —
FaERLET, FEMICOWTIE, M 23 IR TH AT v 7R
TEHEF =X — DB arEBRLTIEEN,

v MEHIARATS LEA DY £ (0 23 BH), £ 81, 41V
25 DR R LET,

% 8ICAMT 5 LAY E, ERBECATRTE, Snbo
LIOAAERE LR, A—HEAOHWEELZA X—T VLV LTI=1%

TEIR%A ADET7816 (28t L CGRIENHLIND L. LY AXDE

WTHR1 = 0x000002
WTHRO = 0x000000

VARTHR1 = 0x000002

VARTHRO = 0x000000
PCF_A_COEFF = 0x400CA4 (50Hz)
PCF_B_COEFF = 0x400CA4 (50Hz)
PCF_C_COEFF = 0x400CA4 (50Hz)
PCF_D_COEFF = 0x400CA4 (50Hz)
PCF_E_COEFF = 0x400CA4 (50Hz)
PCF_F_COEFF = 0x400CA4 (50Hz)
DICOEFF = OxFFF8000

POWER UP THE
ADE7816
(SEE POWER AND
GROUND SECTION)

{

SET AND LOCK
COMMUNICATION MODE

(SEE COMMUNICATION
SECTION)

WRITE REQUIRED
REGISTER
DEFAULTS

CONFIGURE METER
SPECIFIC INTERRUPTS,
POWER QUALITY
FEATURES, AND
CALIBRATE

(SEE THE INTERRUPTS,
POWER QUALITY
FEATURES, AND ENERGY
CALIBRATION SECTIONS)

\Z DSP D7

BIREA =TV LET,

ENABLE THE ENERGY

(SEE STARTING AND

METERING DSP

STOPPING THE DSP
SECTION)

INITIALIZATION
COMPLETE

K23.04 vy - AZ— b

ROMBLEEINBLYAADTIAIL ME

NOTE THAT THE FINAL
REGISTER SHOULD BE
WRITTEN 3 TIMES TO
CLEAR THE BUFFER
(SEE STARTING AND
STOPPING THE DSP
SECTION)

10390-008

Register
Ad%lress Register Name | Register Description Required Value Reference Information
0x43AB | WTHR1 Threshold register for active energy 0x000002 Refer to the Active Energy Threshold section.
0x43AC | WTHRO Threshold register for active energy 0x000000 Refer to the Active Energy Threshold section.
0x43AD | VARTHR1 Threshold register for reactive energy 0x000002 Refer to the Reactive Energy Threshold section.
0x43AE | VARTHRO Threshold register for reactive energy 0x000000 Refer to the Reactive Energy Threshold section.
0x43B1 | PCF_A_COEFF | Phase calibration for Current Channel A 0x400CA4 (50 Hz) | Refer to the Energy Phase Calibration section.
0x43B2 | PCF_B COEFF | Phase calibration for Current Channel B 0x400CA4 (50 Hz) | Refer to the Energy Phase Calibration section.
0x43B3 | PCF_C_COEFF | Phase calibration for Current Channel C 0x400CA4 (50 Hz) | Refer to the Energy Phase Calibration section.
0x43B4 | PCF_D_COEFF | Phase calibration for Current Channel D 0x400CA4 (50 Hz) | Refer to the Energy Phase Calibration section.
0x43B5 | PCF_E_COEFF | Phase calibration for Current Channel E 0x400CA4 (50 Hz) | Refer to the Energy Phase Calibration section.
0x43B6 | PCF_F COEFF | Phase calibration for Current Channel F 0x400CA4 (50 Hz) | Refer to the Energy Phase Calibration section.
0x4388 DICOEFF Digital integrator algorithm; required only O0xFFF8000 Refer to the Digital Integrator section.

if using di/dt sensors
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ADE/816

AR

WX 7 g Tk, EF#RE
WTRE L ET,

BRETSHVE

VDD, AGND, DGND

ADE7816 ([ZER & ft#h4 25 & X%, 33V © DC ANEE

VDD ¥ ./& AGND B3 LT DGND £ & DRI _Tﬁﬁ’é‘éz%
HYVEJT, 51T, PULL_HIGH > & PULL LOW ¥ %%

NEN 33V & AGND ~Eht T2 ERH D £9°, ZOMEX

24 R LET,

W37 ADE7816 AJ1#56EIC D

3.3V

+ +
4.7uF{; 60.22;1F 4.7|.|F$ {50.22%

3.3V

(2) PULL_HIGH
(3) PuLL_LOW

10390-009

X 24.ADE7816 ~ D ERHEH

ADE7816 1%, EI(VDD)ZEH T HERE=FX N L T\ &
7, VDDI:./O) BEN 2V 2 10%LVIRWE, Fo713IET 2
T4 TIRREIZ/R D 3, VDDA 2V +£10%D ALy g —L K
ZHzZ5 L, BREET=ZI1TE5HIT26 msl] ADE7816 #3727 7
PN ’%&%Li% LODH#F'ﬁUl:t Yo, VDD 8 33V -
10%D i/ NMAEBEBETEICEETEL L5127 T3, &/
FEEER L A7 L. 75)0 PULL_HIGH > & PULL_LOW t
URENZEI VDD & AGND IZEf SN D & NEBIRIEE A3 A+
—TNENFET, 2Ot AEIN40ms TET LET,

— "7y e = U ANRET L, ADET816 3w A/ m =
VRE—I L OBEEZETEDL LD/ D L, STATUSL
VAL(T KL A OXES03)ORSTDONE 7 7 7' A3t v h S %
T, IRQLE v OAEELGALNEESNET, T 741 T
RSTDONEEIAZINA X —T L ENTWAEDT, T4 AT —T )b
THZERTEERA, 20D, RXU—=T v FFIEE 1IN
— Ry =27 FEHIZY 7 b7 =7 - Uty D% TEICHBEIA
FINFEELET,

ADE7816 L ORfIDEEE~A /7 nay ha—IRWr5—7F 1
7475 L& RSTDONE (AR ZME T2 Z LRI E T,
EABZHH LZRWEARIL, ZA LT 0 hEFHTE E£908,
AP =R T 0T o =TV RETNNA AT LI, IHITREI
$tUTEET D720, /100 ms DX A L7 0 RAHEE S E
74, RSTDONE Z5AZ %, ADE7816 A% — K7 v/ « L —4
ADSET BT =X T DR LM A e T EERE L E 7,

AVDD B & DVDD HAE 1T, WEDO 7 Fu 2 LDO BL O
%‘\‘/“5» LDO izxt9 57 7 A %42 L ¥ 9, ADE7816 37
cRTU—=T v 7THE, ZNHDOE L 25V TR FT,
P‘?}EJZJ 77 L ABREEMEHT 52545, REFnour B v DX
12VIZRVET(V 77 LU REEOEY 3 B H),

AL =R T T e =TV ANETTDHE, TXTDOLIRAH
T 740 MEZIRY | 17C B— b Va2 U 7L - = IS
700 £9, ADE7816 & DEEABIAT 2 Z LA TEET, FHHH
WCOWTIE, BEDOEZ a2 BRLTIEE N,

EIREE ms OFEEZFMT L XL, TRTORTEL VAL

\CBEIE A RRE LT-#1C, Wik DSP 23U —7 v 7 &8 5.4
ERHVET, T v/x5(7’ R L % 0xE228)IZ 0x0001 % 7%
ETHE, DSP AEE INFET, SR OV TIEL, DSP OftE)
LEEDEI YV a EBRBLTLIEE N,

) 77 LY XERR

REFnout

REFjour > DAFRY 7 7 L v AL 1.2 V + 0.075% T,
REFmour B V1T, AMHiF 12V Y 77 LU A ER T EEETH 2
LA TEET, CONFIG2 LY R Z (T FL A OXECOL)DE > k 0
(EXTREFEN)AS O (F 74V MEWCZ VT &5 L. ADE7816 13
WD 77 LU ABEEZFEALET, By 0B 1OHEIT, 4+
fFFY 77 VU RBEEHENET,

ADE7816 OV 7 7 LV ABFITREICIV ALKV 7 L
F9, IREREUTAR (pm/ C) T DUV T, ﬁ%@ﬂz? DENE
ZRLTLLEE Y, IBERY 7 MEIZESRLZ LIEY £9,
ZDY 77 L AEEITTNTO ADC I LTS 5729

U7 7 L REE x%D KU 7 ME, BIERE 2x%DZEkizxt
i LET,

vk

N—Fxz7-Utvk

ADE7816 O/N— Ky =7 - Uty hEBMIHT D L X1, RESET
Ergkdih<lh 10 ushie— - LARAICTAMERSHD
3, RESETE' VA » v«“/w:)ﬁé LI RTOLIRERT
74V MEICEY £9, ADE7816 |%. IRQLEGAAL Y A 11— -
LoyUZ L, 9OSTATUSL LY A Z D Ew k 15 (RSTDONE)% 1
ﬁwxﬁfb“( BXKBOK T ZEAMLET, 2oy MIZEL
XEH 0 IZERE S, Zbis ks & LIickbh £,

YI2bkox7 -ty MR
CONFIGL ¥ 2 # (7 FL % OxE6I8)D E w I 7 (SWRST)IZ
ADE7816 » Y 7 b7 =7 « Ut v MERE %ﬁ@ﬂﬁ&ﬂbi@“o Zor
v FDF T HLMEIX 0T, By b 7T &2 LICERETSLE,
ADE7816 Y7 b7 - Uky MREEZBIELET., R
T, T _XTORNEBL P AFNT 7 /0 MEIZERE SIVET A,
CONFIGZ LR TZFIEHN T, BEFEEMER LES, 61T
Oy Ay 7y —Uy BRNCETEAOLAICE, BRS
NEERT DY 71« B— FPCEITSPNIALIHET S h
FTEEHICOW T, BEDOE 7 v a V5H),

VT T =T UJzy FAETT 5L, CONFIGL YA Z D E
v b 7 (SWRST)Z8 0127 U7 &H. IRQUEFAALE VA m— - L
~AUVIZERE S . STATUSl LY AZDEy b 15 (RSTDONE)ZS 1
\CEREENE T, RSTDONEIZZ(LXM T 0 IZs%E &, 21k
DD L LITEDY 1,

FRCDA—BRI T =T « Uy MEEL N — R =
7 Uy MEEERO L ST YA LT H T LR E
e
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ADE/816

CLKIN & CLKOUT

ADE7816 7 v v 7 BRENZIIAMEE 7 v v 7 £ 7213 FI LR K
MAET?“ SR vy s e V= AERFEAT DHA X, CLKIN

WCHRET D MNER DY £, HEBMEICHT D70y 7 JE
iEz%ui\ 16.384 MHz T3, H D%, WHILIE AT & v FKE

% CLKIN B> & CLKOUT V'Y ORIcEET A Z M TXET,

ADE7816 IZAMABEZNE L TWRWZD, KA —H—DF
—H = MNIEEE WTAM YT U RS E IR T OIS E
Y% F9,

7RSI AA

ABEY

ADE7816 (21X 6 fHDOERTF ¥ v e 1 HOEEF ¥ R %
W32 7TEoT7Fa 7 ANRebY £9, BT v 1 A

BWIET ¥ L B, BT v COK AL, —RtDOZEEA
JIE L 1AP & IAN, IBP & IBN. ICP & ICN M OREk S TunvE
¥, BT v RN D, BT v R/ E, ERF ¥RV F
X, IWEOV 77 LR IN BT A2, o= KT
7 *E@@t&) 6 HOTRCTOBMASNZEZ I VT R

R CHERLT D 2 E R HERE L E97(X 26 L IX] 27 2 HR), BET v
CERME, —XDOAT] VP & YN TH S D 7 LEBIA T
R F';I*?V/Z\/v;t Wiz 7oy R CERESNE
7

TRTOATTF ¥ o FNDIRKATIELEIEE500 mvV T, AS]
DI KFFAEFRET— FES13#£25 mvTT, X 2512, AHDEIE
LRKFEME— REEICRT DR 2R L E7,

DIFFERENTIAL INPUT
V1 +V, =500mV MAX PEAK

COMMON MODE

Vi Vem = £25mV MAX

+500mV

O P
Vem _

VN
~500mV ®vew

V

10390-010

25 KAHA LRI

PGA XA >

ADE7816 1% 3 > PGA A v « T 7T HPHKLTWET, =
NHOT 7L, AFHMESEx%2, x4, x8, x16 I[THET 5 & &
WKHEHT 2 ENTEET, PGA A Vv « AT =T,
Rogowski =1 A /LD X 5 IR N EE AR ET LERE —%
AT BRI E SET, PGAL 1T, EIRT v F/L A,
WRT v 7L B, BT ¥ XN ClLEBEL X, M4 .
LY AH(T KL A OXEGOF)D £ | [2:0] (PGAL Ll S
9, PGA2 [IEBEET v o M EBE 52, KAV« LYVRZD
v F[5:3] PGA) Sl SUET, PGA3 X, BIRTF ¥ > %
b D, BRF ¥ % E, BRFY L xN FICEEEEZ, 7
A LYAXOE v M[8:6] (PGA3) M SHIEI S E T,

# 912, PGA 7' 1A v DT VA — )V AJTBIEITKHT 5 AR

LET,
KIPGAYT A v

Elrjlg—esdc?:‘epiltngle— Gain Register (Address 0XE60F)
Gain (mV) PGA1[2:0] | PGA2[5:3] PGAZ3[8:6]
1 +500 000 000 000
2 +250 001 001 001
4 +125 010 010 010
8 +62.5 011 011 011
16 +31.25 100 100 100
TOANESSE

ADE7816 X, Rogowski =t /L X 972 dildt &2 —%EHT 3
LEIA R —TNTHTFOZNAESB/ENKE L TWET,
CONFIG L ¥ Z & (7 KL A 0xE618)® INTEN E' v F(E' v 0%

LICRRETD L. ZORBBBA F—TLENET, T VXL
/}%%%@59 L Z1F, DICOEFF L/ A% (7 L A 0x4388)IC
OXFFF8000 # ZiATe BN H Y 3, T VXM IO FEIC
SWTIEL, AN-1137 77U r—va > J— b E2BRLTLE
Wy,
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ADE/816

HYRLBFLET 1 LA

ZTFa AN AR, T RC T 4 VR BT Db
ERHY ET, RC 7 4 MZOEENL, PR LOBGIETT, T
VIR LOEEL, P10 IRINDFEERDADC OF 7Y v
T e L= DR EIVEWNCEVBEL, b TV EINEFEEFD
YTV T L= hD 12 KRR ERALE BN E T, BT
VIRLIF, T_RTOF LTI« 27 A THRAELET, $ERm
B —DgE, 7Y U E R 1.024 MHz TOREE
EHoRELTDHED, a—F—EAl$ 5kHz ® RC 7 4 V¥
AMERT LI ENHERERSINET, ZOTANEDT 45—
Fd7-0 20 dB D=L, —RICIERAIERE o —0fr ik L
DEBLRET D201 +45 T (X 26 B 1),

PHASE

ADE7816

CURRENT
TRANSFORMER

10390-011

X 26.FR b T 2 AD A HiEk
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Rogowski =1 A /L0 & 9 72 dildt & o —DE, oY —13F
F—FdH7=Y 20dB OF A L EFFSTWET, ZHutky, =
—/RRA - T4 NVBE(LPRNC L DT 47— Kbz 20 dB DOFIEN
MEENTLEVET, 2oz, dildt 2o —246 5 8540,
2 B OB MBENZ R Y £4, oA 1 SOFET, B
RC 74 V&% L{EHAr— R LT, T 47— Kdbi=v—-40
0B D FEEFESIE D Z LTI (X 27 ),

ADE7816

10390-012

27.Rogowski I 1 JL D A Sk




ADE/816

EHEDAE

ZO® 7 v a Tk, ADET816 TrIfE/RE I EFHANZ W TRt
BHLET, ZN60FHHOFREZ W TIX, AN-1137 77V 4
—vay . J—bhESRLTIEI N,

DSP DEEI & F1E

BAHROWEMZBIGT 57-0121F, T2« LYRZ(T FL X
0xE228)iZ 0x0001 # &% E LT, W7 vt v B Xt 503
NHVET, TXTOLIAX YL L2tk DSP ZiE#) L,
Fa—NOREDL PAXIZ 3 BIEAZITIRS TN T T A
Uy bTAZEnHERINET, ZOFRIENET LEEIZ,
DSP #EE S HMENRH Y £9, DSP OEMEFILTT X THOL
VAR EERTE D20, DSP & — BES) S g% S8
HEEHIIHY EHAL, 272U, DSP 8L X5 & XX,
0x0000 % 7 Vv « LY AX~NEALMERSH Y £9,

DSP =27 HNIZIE, 2 AT — DAL T34 RNHVET, 2
I, L0 L2 Z OPIER KBRS, HOEAZIRIET S
T2DICEBBIOEARNVLETHDZ e BWRLET, HHo0
L2 Z OPIEUEDS LB RIGEIE, O RAM ~DOFEIAZHEEIZ
T BIORBED L VAL GBI OTANRMETT, KEDOL Y
A AN 3 AIFEAEAT 2> CIEH 72815 R 5 Z & 2 fESE &
NEF, INEDOLIAZORFEICONTIE, LV RA X IR
BEDEZ v a v ESBRLTIIEIN,

"AMNEHEDHE
AHEHEANBHEOES
BHEHITEIE L BROMTH Y | MIEHANT CHER SN DE

NTY, AENRIFIANEN ORI THY Y v FTERS
nET,

BT A v - A 7 VB OFENIRATEZ N ET,
1 nT
P=_— [P)dt =V! O
nT ?
“oT.

Vi3 rms &L,
11 rms &\ ik,
PIXENT 72 bENET,
TIXZA > - YA 7 IVEY,

FOBARLDRA

ADE7816IZ1Z6MHDENEIREL AL NH Y £, = 2Tt
ARNENEBHET v o I L TRl IR S ET, Zh
LOEDEMEIEL VA XL, ANATTHR (7 K L A0xE400),

BWATTHR (7 K L 20xE401), CWATTHR (7 K L Z0xE402).
DWATTHR (7 K L 2 0xE403). EWATTHR (7 K L Z 0XE404).
FWATTHR (7 R L A0XE405) T3, TN TOAZNEFL T AL
1£328 > N C, fFEfFE 7+ —~< > N TT, ADET816/%, IEFE
HEABHEMAELET, AOBNIT, BELBROMOMAEN
90° kW K&EL, BANT Y v FAREENDZ LERLET,
ADE78161%, B O/ TSR LRI L £3, EENIINE
S, AEHFEREIET, K28z, AUENEERF/SAD
kAR LET,

BAHEHEA LYY I—ILF

ADE7816 I3 E1% 2 A7 v 7/ CHEE LE T (X 28 &), KD
AT o7, 2HOA Ly a—)L R LYAX WTHRL (7 KL
Z 0x43AB) & WTHRO (7 K LA 0x43AC) %A fifi o THEE TIAT S
NEF, INEDOLTAHZE, ALy g —/L K LURH
DENZENEAL 24 B> N &AL 24 By MBS L, ML
XWATTHR L ¥ A X % HH3 2 B A Hl#E 4 5 & ZicflibhvE
4, WTHRL L2 & & WTHRO L' 2 & X, 6{HT_XCOEE
NEFHNCE A 5 2 £3, BEEIHEOSE, WTHRL L2 %
1Z0x212, WTHRO LY 2 Z (T 0x0 12, #NFNHRELET, =
D7z, XWATTHR L VA X OHHT L— M, VA7 —/V AT
TIRK 8 kHz L0/ UK BREEINE T, XWATTHR LA X T
BHEEMAET DL — KL 2551, WTHRL LU R ¥ &
WTHRO L VA X 2 EHT5HZENTEET,

X L2z —/1 F=0x2000000 x
8 kHz )
Required Update Rate (kHz)

TNAI— VAT TORKEINEL 8 kHz THDH Z LIZHEELT
<&V, 8kHz LEARASHELIELTAL Yy a—L R
P LARNWTLEE Y, 20X ) R E2iTo L. WA
BT 5720, BENKDbIET,

RO 2 FAAT— VI, SHEL VA Y XWATTHR CfrbivE
F, X2 OHBRERE D L. TAAS— A AN TENRER L
— ME8kHz 1272 0 E9(X 28 2R),

BEHEOBELLSR4DA—ILE—/13—

RATFRT LT, BRESHRIZT VA —L AT T8 kHzD e K
L— FCHEEINET, 28y MFEEXWATTHRL U A & )3
F— =T m—7p L THANTT & 2 R KIEMEIX0X7TFFFFFFF G,
TNVAT— VAN TO—R R OS A, AR TF
EhET,

#FfEf= OXTFFFFFFF x 125 pus = 74 hr, 33 min, 55 sec

INTDEI(GBQ:'II:OR
- . X LF%:—L[ - g AWATTOS| [ AWGAIN
; Fe
[Pcr_a_coerr| [veain] TPE "®_>®_’
REGISTER -
VA = H
HPF g
28HHBENERFES /KR
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ADE/816

HohE )L DA ZER, 7L AT — L (OXTFFFFFFR) s & A
7 v A —1(0x80000000) ~A—/"—T7 a—L T, HZhEIHMIE
O MEITHEM Ul 97, ¥, BREINADEE, &)
LU AL TA T IV R — )1 (0x80000000) 2> 5 IE 7 /b A i — b
(OXTFFFFFFF) ~7 v ¥ — 7o — L fEIZEA LT £,
AWATTHR L2 2% BWATTHR L2 2%, %£7-13 CWATTHR
LYRZOE Y h30BE(LLT, ZTNHEDLTAZD LD
— 7 « T ol Z LB EIT S &, STATUSO LY A% (T K
LA OXES02)D v b 0 (AEHFL) 23~ &N ET, [FERIC,
DWATTHR L' Y2 %, EWATTHR L P 2% £721% FWATTHR
LYAZDOEy F 30BE{EL T, TNHDLTAXD 1DO0B
— 7« TRl Z L EEMT S &, STATUSO LY AZDE
v N 1(AEHF)2 v & Ed,

LCYCMODE L ¥ 2 % (7 KL % OxET02)D E v k 6 (RSTREAD)
v hTbHE, TXTCTOTy MNFEEE L VA Z 25T 2 read-
with-reset 314 r—7 L3N FET, ZOEy bRty hand &,
FEH LEEDORZICT R COBEBNERBRE L VAXIT0 ITHESN
S

RUEHEDAIE

BNBALEEBNENEDTESR

MENE L, BEEZITBROT X TOEMEALTDS 90°A7AH
VT RLTWAPEDOBIELEBHROME LTERINET,
EINE, FHANEIFEAN THEINDIENTHY, K
VR e TURT VT T 4 T (vanTEREINE T, EOHEHE
M ) & KRRy LT b DT,

nT
rp= 1 = VI x sin(d) 3)
= lRPﬁbt

Z 2T,

ViZ rms EJE,

11X rms B,
RPIZIEZN T 72 bHEhE
TIXTA v - B A 7 IVEM,

WMOEANBLORA

ADE7816(ZIZ6{H DN EHEL P AXRNH Y £, = Z T,
N ENENLE6T v R H L THlZ ICESNET, ohn
HOBEOMEE L VA XL, AVARHR (7 K L A0xE406),
BVARHR (7 K L Z 0xE407). CVARHR (7 K L % OXE408).
DVARHR (7 K L % 0xE409). EVARHR (7 K L 2 0xE40A).
FVARHR (7 K LV Z0XE40B)C9, T X COMIE R L A HZ
¥y b T, HFEft&E 7 4+—~ v hTY., ADE78161E, [E&
ADTNEHNZERELE T, ADEMEIL, BR/SEBELY
RRI80HEATNDHZ LA KR LET, ADETBLEILE ) DG H1T
SHEZRMHELEST, 22T, EENE S, AET

DIGITAL
INTEGRATOR

AVAROS| [AVARGAIN

WE S ET,

EHEBEHEA LYY a—ILKR

ADE7816 (3E /B4 2 AT v 7 THAELET, KD AT v
&, Ay a—L R« LY RF VARTHRL (7 KL % 0x43AD)
& VARTHRO (7 K LA Ox43AE) %> TINERCEITINE T,
INHDOLYAFE, WEAL Yy a— LR LYRZDENE
NEAL 24 B B ETAL 24 By DI SIL, M5 XVARHR
VOAX EEHTHEERERMT D EEcEbREY,
VARTHRL L A # & VARTHRO L ¥ & # 1 6 fH3 T OMNE
JTERHINC R L 5 2 3, E¥EHEDOYE, VARTHRL L X
213 0x212. VARTHRO L' Y A ZZ 0x0 1, TNENRELET,
D7, XVARHR L' 22 OFH L — M, ZLA7—ILA
JTHRKR 8KHZ ICRESNET,

XVARHR L2 THEOHBEZFET 2 L— F 2R 755613,
VARTHRL L' A& & VARTHRO L VA X ZIRD L HIZEFET D
ZENTEET,
X L 23—/ F=0x2000000 x
8 kHz (4)
Required Update Rate (kHz)

TR — )V A TOBRKRHIIL 8 kHz THDHZ LITIEELT
<IEEW, 8kHz I EAFRASELIELTAL Y a—L R
EFEELAANTLEE N, 20X RiEA2TY L. AR
B 5 7-0, BENKbRET,

FEO 2FB AT — V1%, SML P2 % XVARHR TIThIVE T,
X 4 OHEREAZES &, INVATr— VAT TCEGENET TG L
— MI 8kHz (2720 £9°(X 29 &/R),

ENEHEOEELLSR 2D O—)LE—/N—
MRS ERIL T VA — VAT kKHzD Ik L— R TR SN
F9, Ry MEFEITE XWARHRL P R Z )3 F—"—T7 o —7¢
L THAN T & 5 e KIE(EIZOXTFFFFFFF T, 7L 2 4 — )L 4%
BHEATITO—RBRBEREOYA, EERMITRATREINE
R

HFfEf= OXTFFFFFFF x 125 pus = 74 hr, 33 min, 55 sec
W, BB INAOEE, BHELV VAKX ITAT VA —)L
(0x80000000) 7> & IE 7 /b & 47— )L (OXTFFFFFFFR)~7 o #'— 7 11
— L. fEIZED Lksir£9, AVARHR L2 2% BVARHR L ¥
24 CVARHR L S AZ OND 1 ODL I AZDE y b 30 1848
L LT, STATUSO L2 ZD 'y + 2 (REHF) At v &N T,
INGDLIAEZD 1 OBN—T « 7L THAHI EaBMLE
4, [EEIC, DVARHR L2 % . EVARHR L ¥ 2% . FVARHR
LIAZOND 1 5O AXZDOE >y b 30 B™E{LL T,
STATUSO L P2 Z Dty b 3 (REHR2)3 Y h&h T, Zhb
DVIAZDLONPN—T « TV THDLZ LE@MLET,

TOTAL

[PcF_A_coerF] [ veain]

] % [51

Rev. 0

i

REACTIVE
POWER  |—+(Z)—=
ALGORITHM

AVARHR[31:0]

32-BIT
REGISTER

ACCUMULATOR
VARTHR[47:0]
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ADE/816

WBTE B L DA S EIE, 1L 7 VA Y — L (OXTFFFFFFF) > B
2 L2 A JL(OXB0000000) ~F—/S— 7 1 — LT, ﬂjﬁﬁ@
OGEEITIEIM Uit £,

LCYCMODE L ¥ 2% (7 KL % OxET02)D E v k 6 (RSTREAD)
iy b dE, TRTCOEGEBEBNEMEL OAZICXT D
read-with-reset 234 F—7 /L ENET, ZOEY hnkEy FEh

L. HHLEMEDBRICT R COENERBEL P AX 10 (3%
TFINnEJ,

A YL IOILBEREE—F

ﬁ;ﬁioot(ﬁﬁf;b%’/ ¥4 7 VFEEE— FTlX. ADE7816 @
BIEBEREIIAEDENREWHB I EENN—T - T - YA
I INVDOEBECHATE D LHICEET v o RO EC
FHEfbENET, Z ORI, 6 Fv¥ o LT X TOHLES
BEMAECEOENERE CHERAT I ZENTEET, N—7
Ay P A 7/V@¥§&{J‘Tﬁfﬂ@jji&ﬁ e B INE T
Mlm . ﬂﬁﬁ;@iéﬁ&ﬁk 0 W ITBZETYd, Zh
kv, & +ﬁT¢AT®J/7ww@<&Ui# FEOYIRE
F'aﬁ%%ﬂ<3“%> LR TE A0, BENEITS SICIEMIZE VR
BICatESHES, 714 - 47‘47/%*% — Fi%, @#¥xy
U7 L—ya v L RE L ERIXRE RS E N 2 B4 5 B
S ZEeNTEET, K3, AHENET A - A I NFE
HE—RNEEAEZRLET,
FIFINRNT, BNEIETA L - A 7 AREE— R L ESY)
EWHETA Y - FA 7 AVEEE— N3 T s An—Tr &R
TWETA, LCYCMODE L YA X CZRENE >y kb 0 (LWATT)
LEY M 1L(WVARZE Y ALY, 6 F v R d T
TAX—TNTDIENTEET, TA 2 « VA 7 IVFEEFH
TEBEEF v RN - BuREITV U ZOFEREA FX—TNTDHE
%%, LCYCMODE L Y2 Z Dt k 3 (ZX_SEL) bt v M 544
ERH Y E3, BERMZ. BEON—T7 - T2 AT

XWATTOS XWGAIN
OUTPUT

$ L LT LINECYC LY A (T KL A OXEBOC)IZ AT b B &

W £, ADET7816 (. fKK 65535 D N—T « TA L« P A I )b
BECENEFEET DN TEEY, UL, 50 Hz AST
IS A WA 655 sec 12, 60 Hz AJJTIT 546 sec iz, £ Eh
i LET,

LINECYCL Y R ZIZEIANTEN—T « T4 2 « A4 7 VHIT

6 FX L RILTXCTOEMTA v - A4 T VFER &%w74
Ve A VBERIERENETS, T4 - A 7 VEREE
DD T, XWATTHRL P 2% EXVARHRL ¥ 2 Z WEHT S,
STATUSO L 2 Z(7 KL A OxE502)DLENERGY 7 5 27 23t v
FENFEF, MASKO L YR H (T KL A OXE50A)DLENERGY £
v EREy hEd &, IRQOE NIINBEGAZ DI FEAE LET,

LCYCMODEL ¥ 2 Z DLWATTE v L LVARE v Fdt v R &
NEEETHLINEY, ROEET A 7 VP EBICHBISNE
7,

AMWWRVVX?&AMWRVVX&@@ﬁ\ENRGY77

IR L TEHR SN E T, XWATTHR L2 # & XVARHR L2
x&i AT LWHIEE CE SR DN EE, ROTA Y -
PA 7 NVE ORI ETHEMEMERFLET(X 30 LK 31 &
), 742 « A 7 VFERET— N%&f 5 & &1L, LCYCMODE
vyx&@gyb606ﬂwAm%my/7o_ﬂETéZE#
HOVEIT, T, TOFE—RFRTEHEL T AHXIT read with
reset BERE & [ T & 72\ 72 T,

TA Y A ITNEEE— RERIICA F—T VT D546, &
#D LENERGY 7 7 7 D% DHH LI REM TH 5720, R
THODVENDD Z EICEBLTLEEY, ZOREMIIE. 7
A2 s YA I NVFERE— PR e BRI Tning

WCERLEST, 2ok, &AOWNEFIZN—T « T A -
YA 7 NEOBRPTERES N TWDAREERNH Y £, KD
TA L YA T AERNET LB, T TO%BEHE M
ELL 2D ET,

INTERNAL
FROM 4’(:>_'®_' ACCUMULATION

[ wrHRM8:0] ] E

OUTPUT FROM
VOLTAGE CHANNEL —] |
ADC

ZERO-CROSSING
DETECTION

CALIBRATION |
CONTROL

LPF_7X

A
Eﬁ?ﬁm 23 XWATTHR 0

LINECYC 0

10390-015

X 30 XWATTHR 2T 25 A > - A VIILFEE

[ xvaros | [xvarcan]|

OUTPUT FROM + A
REACTIVE POWER
ALGORITHM

a8

INTERNAL
ACCUMULATION

VARTHR[48 0] l :

OUTPUT FROM

ZERO-CROSSING
VOLTAGE CHANAN[I;é —> | DETECTION

LPF_ZX

XVARHR

CALIBRATION |
CONTROL
\ ﬂm
Ez:jjm
0

10390-200

LINECYC

X 31.XVARHR 2T 254 > - A VIILTEE
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ADE/816

2 ZEHDAE

2 FEHI(rms)ix, AC 15 SRIBOMIE Fg(#}* ez, AC 5D
rms flix, BRICEMARE N EMIET 5720 zgi,c DC DRE
L LTEHENET, ADE7816 I%, 6 [HOERTF v kL L&
J—?«v/zﬂ/%ﬂﬁéf WHIE LT ms HEZRELET, Zhbo
HEME L, BORA 7 TIEK 40ms Ot vV 7« XA L%,
?%57\%%7]'/( X 500ms DB RNYT - XA L%, FNENFD
T, LURZE, 125 us T EICEHSINE T, ms EiX, 2
kHz kg CHlE SvET,

24 ¥y MEER LEE ms JIEMA VRMS LI Z (7 KA
0x43CO)ZfFHNET, FERIZ, 6 EOERT v > F /b rms JIEE
25, IARMS (7 KL % 0x43C1), IBRMS (7 KL A 0x43C2),
ICRMS (7 FL 2 0x43C3). IDRMS (7 KL 2 0x43C4). IERMS
(0x43C5), IFRMS (7 F L & 0x43C6)D 4 L ¥ A Z G 6 ET,
TRTCOLVYAHE, 8kHz DL — FTHBEESNET, K 3212,

IXRMS 1u‘5‘/\x%ﬂ_‘bi¢ [—J%fcﬁ{uﬁ/\xﬁ) J—%'\’/Z‘/V
THEH ST VRMS HIEERFHE SN ET,
WNER 7 4 V211 ENLOTNRH L0, IXRMS LT R

&%’z“:’i&%{%r H%HLT T AR ENET(BEr R
ZOBmM ot 7 v a VB R), _h . rms{,ﬁ'J/Eﬁ HFETD 20
Vo PNV BERETDHI LI LIt ox# L
it (A RS PR N SVASS: 3 B

05 VORETNAr—)b « Tl ANEETIE, EREES
D ms I 7 A R AL & I3 ERALRIC 4,191,910 (OX3FF6AB)IZ 72
£, BEBRF ¥ RNV TR EAFI—TNTEHE, 7ILA
= VIEIEAE B O %M ER rms fE1L 50 Hz T 4,191,910
(OX3FF6AB)IZ72 b . 60 Hz Tid 3,493,258 (0x354D8A)IZ72 W £,

EEROKMH
ADE7816 X, A—#4 « 7V —7 %R+ % BANHRHHEEE L N
@waiﬁo%—& 7 ) =%, BRENFEELRNWE X
R ESNDIR DB NEE ERSINET, ADET816 1T
_®% EAEL L, BHEN ST~ NRA Ly g—L R
ZTFRES & ﬂ“ﬁ%ﬁkkﬁ?méﬁif ADE7816 1%, ﬁ%ﬁaﬁ'
ekl & M ) BN AT EE 2 Nk L TV ES, 2
DI, Emﬁﬁfﬂk ER TS N TEET,

HhES & MehE S OMHEIAAPNOLOAD L ¥ A 4 (7 K L A
0x43AF) &£ VARNOLOAD L ¥ 2 % (7 R L A0x43B0) T E & h
LAV y Y a— )L RIZELWOZNUTOSRE, BAMKEN
FBAELET,

MAFTIRREDL S, AOENEEEGENERIFENRL VR

IXRMSOS[23:0]

CURRENT SIGNAL FROM

HPF OR INTEGRATOR —[ x2 |-

(IF ENABLED)

LPF

B TREAEEINRL 20 4, 6HOKF v o 2ciTfl % DG
MIEIEAH D Z L ICERE LT EE,

EETALY Y 3—ILFDRE
MAMAL vy g —/L RERET H72DIZ, APNOLOADL ¥ A
4 EVARNOLOAD L ¥ A ¥ NENENARNES &L MahdES & bt
BEnNxd, ERFv o RILVEBEF ¥ RV TITILARTr—)b
AT DFE . KB IFOXIFF6ABBIZ 72 W £4, L7=nN-> T,
AN AL v a—/b RiX, ROX I ORKENITH LT
RETHLENDY £,
APNOLOAD = (5)
OX1FFBABB X Vs of Full_scate X I (noload)% of Full_Scale

Bl Z1E., AMEEEZ 7V AT —)LDO50%ICHEE L, NOBRT
¥ I/fr\/l/ﬁiﬁﬁx Ly ia—L K& 7R —LdD0.01%I2 5% E
TAHEATL. APNOLOADA L v g —/L RIFRD X 512720 F
‘d—O

APNOLOAD = 0x1FF6A6B x 50% x 0.01% = 0X68C ®)

VARNOLOAD L ¥ A # [1i@ % . APNOLOADL ¥ A % L [&] UfE
;E)%ﬁééﬂi@' APNOLOAD L ¥ % # & VARNOLOAD L ¥ A

ICBENRHRESND &, MAMMRHEEIRRT  A=—T7 L X
zhiﬁ'

BT ¥ KA, B, ETLIECTERARIRENFKET S &
STATUSLL ¥ 2 Z (7 K L A0xE503)D £ 0 (NLOADL)A & » b
ShFEJ, BT v FAD, E. FIEFCHRARNRENRAET
% &, STATUSIL P ZZ D E » b1 (NLOAD2)A v h &%
9, CHNOLOAD L ¥ % % (7 K L A 0xEB08) ® t v h [5:0]
mmDMMi METTREERE LT ¥ U RINVERET D &

W9 Z LA TE 9, NOLOADXN0IZZ UV 7 ENTWHE
/\ F X U RVTIAMIREETH Y 8 A, NOLOADXA LIZE

/Féﬂf“é%ﬁ\%¥/ZWi%ﬁﬁﬁ% HYET,
A FTEAA
ADE7816 (%, MAMEEEICHRIG LT 2 2OELEAZEFF-> TV E

9, 1 DHITERT v F/A, B, CiZxbis L. MASKL L &
Z(7 FL X OXE50B)D > + 0 (NLOADLD) At v 45 Z &Ik
D, A X—TNTDHZENTEET, 2 DHIFERT v /LD,
E. FIZ&L. MASKL L2 ZDEy + 1 (NLOAD2)Z & v
THZEWXED, AFX—TNTHZERNTEET, T 5%

ABPA =T NS D L EARIKEEIC LV AHEBIRQLE 78
= LU ) FT(EBAHLDE Y g VB,

@~ { frrvsizsa]

10390-016

32.IXRMS {55 /3 X
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ADE/816

BEHhEDFXFYYTL—2ay

Fx oRILD—
ADE7816 1. 6 fHOEHRTF v R EBEF v L& &

BHDIMHBINCT v v« AV o LY ZZ L F7,

FroxE—HIEDLE, ¥ VT L—Ta - Tk AR
12720 E9, IAGAIN (7 R L% 0x4381), IBGAIN (7 K1 2
0x4382). ICGAIN (7 K L 2 0x4383), IDGAIN (7 KL %
0x4384), IEGAIN (7 K L 0x4385), IFGAIN (7 KL A 0x4386)
DHEVIAZT, ENENERT ¥ v A~F %L,
VGAIN L' VA Z (T KL A 0x4380)1%. TEET ¥ > /L OFRFEIC
AT ENTEET, IXGAIN LT AX DT 7 4 /b MHEIE

0x00000 T&H V., ZHITF v )b« A R LICRHE LET,

IXGAIN [XF ¥ > FI)v « A U Z i RKE100%F THETHZ &N
T £9, 0xC00000 Z%f)jid 5 IXGAIN LA X |ZFEiATe &,
F ¥ U FRIIT-B50% A —/L S HL, 0x400000 % EiAde & +50%1

L, X712, IXGAIN L P2 & & rms JEEOR O BR %
RLET,
lims = lemsy 1 JXGAIN 7
o@ e ™)
Vmszvm%x[l VGNN)
223
ZZT,

Irmso L Vrmso ES Tty }\*ﬁﬂzf:ﬁ LT@%“%“ (fﬁ: rms (EIJ
i & FBIE rms JE,

IXGAIN L PR A EETEZD &, BAENRELENENEL ST

FOF X U FNOTRTOHRENEELZ T ET, LIENn-T,

Xy V7 L—va rFIETRMICTF Yy 3V E—HSEDH 2 L
PR SN E T,

BEHEYM DX TL—Ya Y
HNEEFH & ELhEHEFINL, 6(HDT X TOF v o Rrb
TEBNCF ¥ VT L —a 52 ENRTEET, ZOMEF
YUV T =gk, A—=FTLDr A U EBEMET S
TEMWMTEET,

AWGAIN L P2 & (7 KL % 0x4391)1%, B F ¥ >R ADA
MEHFA Y F ¥ YT L —a rEHIBELET, BWGAIN
(7 R L% 0x4393). CWGAIN (7 KL % 0x4395). DWGAIN (7
KL Z 0x4397), EWGAIN (7 KL % 0x4399), FWGAIN (7 KL
A 0x439B)DF L VA KL, ENENERT ¥ R B~F OF
hENTA Y Xy VT —a a2l L£9, XWGAIN L
CAZ DT 7 )V MHElE 0x00000 THY ., ZHIFTA - Fy
U7 L= a R LISHE LET, XWGAIN LY 2 2 ITHENE
F1 % e K£100% E TR+ 5 Z A TE £9, 0xCO0000 % U
ke ZFAy s LORZIZEALE, HOPB-B0%ARr— L H T
&, 0x400000 % FEIATe & +500638 ML £, K 8IZ. 7' A L7
L XWGAIN LU 2 X L O OBERE R LET,

Active Power = Active Powero x ( XWGAIN (8)
0x800000

BENBENNCHRIEOTF A - Fx VT L —a - LYRENRN
HVFET, BT v R ADENETIL, AVARGAIN (7 KL
A 043D L VAL FHffiSsTHA Y « Fx VT L—arShE
7

BVARGAIN (7" R L 2 0x439F), CVARGAIN (7 R L 2 0x43A1),
DVARGAIN (7 FL % 0x43A3). EVARGAIN (7 KL & 0x43A5),
FVARGAIN (7 F LA OX43A7)D% LV A XL, FNENERT
v U RV B~F OEE TS AL - Fr ) T L— g &L
£, XVARGAIN L 2 2 2%, xWGAIN L2 2% BNERNE
WL G 2 R CFECESENCEEE S 2, X9l
A A& L XVARGAIN L 22 L ORIOBREZ R LET,

Reactive Power = Reactive Power, x [ XVARGAIN. +1 9
0x800000

BhEA2EY DX TL—2a Y
ADE7816 (X, 6 DT XTOF ¥ » 2L DOHELES & EHE)
W54 78y b e Fr VT L—var s LYRAXEZNKL
TWET, EAHFEICIE. PCB LOF v oA A h—
7 ¥ 771 ADE7816 DN D7 a A h—Z ICBHEAT A4 7€ v b
DHEELET, A7y F - Fx VT Lb—vaicky, Zh
LD Ty NEREL T, ABAS LUV TORERE % [ 1
SEDHZENTEFES,

AWATTOS (7 R L2 0x4392)L ¥ A 5 23T L C, ®WIRT v~
I ADEMEBENA 7y FEfMIET DI ENTEET,

BWATTOS (7 KL % 0x4394), CWATTOS (7 KL & 0x4396),
DWATTOS (7 KL % 0x4398), EWATTOS (7 KL & 0x439A),
FWATTOS (7 R L & 0x439C)D4& L P 2 # 1L, FNENEIRT
YR B~F OFNEINA 7y b F¥ VT L—vaEk
FIEI L E9, XWATTOS L2 X%, 24 By MEATE 2 Ol
BLoAZT, 7+ MEZ 0 T, ARENATEY B -

LYREZD 1LSBIL, ARENIFRERHEIIO 1 LSBIZEMTY,
TNVAT—/VOBERNEEEANTIT, HKRKE NI

1FF6A6B = 33,516,139 |27V £9°, 7L A —/Ln5-80dB T
(BEENE W0 ERAr—LF D), XWATTOS LY 22D 1
LSB i 0.0298%!272 0 £3°, X 1012 XWATTOS LU A ¥ L A%
EHEANEEOMFRERLET,

XWATTHR = XWATTHR, + (10)

[ﬂ x XWATTOS x AccumulationTime(S))
WTHR

WHENICHLRFEOLF7EY R - FX VT L—var - LUR
ZNRHYET, BRF v A OEHENIL, AVAROS (7
KL A OX439E)L VA X & ffio CATEY b+ Fx VT L—v
g &N ET., BVAROS (7 KL 2 0x43A0). CVAROS (7 FL
Z 0x43A2). DVAROS (7 FL % 0x43A4). EVAROS (7 FL %
0x43A6). FVAROS (7 FL % 0x43A8)D4 LY XA # %, ThZ
NERT ¥ > F N B~F OWENH 742 - VT L —3
VR LET, XVAROS L ¥ % Z 1%, wwmosuyzaﬁﬁ
BN 52 12 R U FE CENE N B Y 52 £,

1112 XVAROS L ¥ 2 % L e S Bl S O BEfREZ =~ L E 7,

XVARHR = XVARHR, + (11)

[ 8000
VARTHR

x XVAROS x AccumulationTime(s)J
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ADE/816

BHEMHEOFY)ITL—3 Y

ADE7816(%. [EA ONFHFRZAEAZEANT 5 b D7 Ekkx 728 b
TUAY 2a—YTEET S LTS v ERTWET, Eif
K > A(CTIZIF0.1°~0.3° DN ARRRZE N T BICFE L £T, =
N ORI B T L ICEE T 5720, LR/ E R
EATO 12D ET D HERNH Y £9, MVHOR T n
T HER, RV R THY B £9, ADET8161X., Zhu b
D/NE IR FHRAZE A W RE 2 F 72 13RI EN 2 BI04 5 2 &1
FOFOaABICR Y VT L — g T B FERRIELE T,

Fexlp o —% (T ¥ o R VTHEHATE 27290, B0
Fr T —Tar s LYURER 6 HOTRTOF v RVZ
Wil S CWWE9, PCF_ A COEFF LY A% (7 KL A 0x43B1)
EfE S CERT v o1V ADNAHRRZEEIETHZ EMTEET,
PCF B _COEFF (7 R L % 0x43B2), PCF_C COEFF (7 KL &
0x43B3). PCF_D_COEFF (7 K L A 0x43B4), PCF_E COEFF
(7 K1 2 0x43B5), PCF_F COEFF (7 KL A 0x43B6)D4 L ¥ A
21E, FNENERT v % B~F OLfxy U T L— 3
FHRIBILET, T _RTOLIREZN24Ey MEFERLTT,

ADE7816 139 _XTD/Z « 7 4 VE ZMHL T, BEF ¥ X
IV EUE L U IERE 7R R A & I RE N 2 BT v > RIS
MAZET, 6 HOEBERT v o RNV 7 4 NV F DS
NTVEd, BN EZITEREZRETLEEEF, 6o
T4 VEOREEFELES, X 12, 13, X 1412, B
FIOT U TELEMMEA 7y FORRE R LET,

PCF_x_COEFFeracrion = SiN(0 + 3w) —sin @ (12)
sin(@ + 4w)

If PCF_x_COEFF >0, then

PCF_x_COEFF = 22 x PCF_x_COEFFgracrion (13)
If PCF_x_COEFF <0, then

PCF_x_COEFF = (22 + 23%) x PCF_X_COEFFraction ~ (14)
T, 01 L S D B —EER ORI TR,
Linefreq(Hz)

8000

w=2r

ZOFBEEMEICTAED, TIu s s FAL XTI 0fEE
FAHETLZATLYy Ry—h - 77 AV ERELET, ZORXT
Ly RY—=FDAFIZOWTIE, FVOTFas - T34k
R FEARHE A~ TG S 72 &0,

T 7 4V h T, PCF_X COEFF L' Y AH X 0ICHESNTVE
TR, ZOREICLY 0T T MR E¥A, AF— T
v FIRIZ, PCF X COEFF VY A &% % 50 Hz ¥ A7 ATIX
0x400C4A |2, 60 Hz > A7 ATiL 0x401235 |12, FHIEIERE
TOHMERDH Y ET,

RMS#A 2ty DXy ITL—>3 Y

ADE7816 1%, &F ¥ L R/MIKLT rms A7 v MLY%

BENBLTVWET, FF ¥ RO T R2Z1E, IARMSOS
(7 KL% 0x438B), IBRMSOS (7 K L % 0x438C), ICRMSOS (7

R L 2 0x438D). IDRMSOS (7 KL % 0x438E). IERMSOS (7 K
L Z 0x438F). IFRMSOS (7 KL % 0x4390), VRMSOS (7 KL %

0x438A)TY, ZhHIE 24 By MEFEfELYRZTHY ., &
WEorms FHELEE ms HHETA Y FEBRETDHEXIED

TENTEET, ms A7y MHEL VAKX L, EREEL

BEESTO 2 RINBEENT-BITEFBRRE bRET, 1512,
ms JIEBE A7y MiRFEE L O OBRERLET,

rms

s = 31 +128% IXRMSOS (15)

Vins =V g +128xVRMSOS

ZZ T, Irmso L Vrmso X, A7k ]‘*ﬁﬂzfﬁ L TOFENZFIEN
rms JEME & FBIE rms Il EfE,
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ADE/816

ENmEHRE

ZDEY v a Tk, ADET816 I[ZWE S 41TV 5 ) L E AR

IZOWTHBH L £,
BEFYURIL - TIL—TDER
BT v VRN OB BB R & X 13, =X T5F ¢

VAN TN—THRINT DR H Y £, COMPMODE L
YAH(T KL A OXEGOE)D B> I 14 (CHANNEL_SEL)Z{E~>CZ
DFRAEATH ZENTEET, BT v o RVERENEICE
T v Al B, C ZBIRY 5 & &1, CHANNEL_SEL % 0
(T 74V PICERETILERHY £¥, BIRTF v rVESH
MEMEICERTF ¥ % D, E. F 28R 25 & x0%

CHANNEL_SEL # 1 IZRETHLERH Y T, T XTHOF v
VXN TESERMLEBERGEAIT. T ERELLEZIC
CHANNEL_SEL by NEAEEF L LIk, E=X V7%
Al L CITO MER SV £, FENMEMEDOE RN 7 -

AN, BEIHEERICBEGRT OB v a IR LTS
nEJ,

BBy R

ADE7816 I, BT v RANVERT — % LBET v o RV

TR T BT Ve AR LET, ZOEREMHES &, &
TN HS VT B ERAT) & BIEASI OE T E ETHMRET — 5 %
SLICHE LSBT CE £, INOOREMHIX 24 ©y MR
FLVRY by MBS TV ET, BEF v RUCiE
HHALYZE VWV (7 FLR 0XE510)03% 0, EBRF ¥ > R/ T
. IAWV/IDWV (7 R L % OXE50C). IBWV/IEWV (7 KL 2
OXE50D). ICWV/ IFWV (7 R L & OXES0E)®D 3H D L & & %4k
MLTWEJ, COMPMODE L ¥ 2 % ® E v | 14
(CHANNEL_SEL)% i > CEWR T ¥ > x /v« ZV—TF (A, B. C
F70E D, E, PERIRTIMLERSH Y T (ERT v K- 7
N—TDFRDOE 7> a B,

FACOWERIL, 8 kHz ©L— R CHEFSNET, ADETSI6
[LEIAZAF —4 A + v | DREADY (STATUSO L'¥2 %, 7
RFL2 OxES502 D&y b 1) &L ETH, oy ]\&j;

BT ENTEET,

MASKO L A% (T PI/X 0XE50A)»> DREADY t'v ~(E > I
1N&EEy hTHZEIC . BRREECHHE S AN B L THEA S
BIRAETHED LD)LH/E_"?_%) & ﬁ‘fé’i’f)‘ 05V OIETZ VA
=) TFa 7 AJMEE T, EREE LA L EERIE
L2 A% ORI EAE 13559+5,989,256 (dec) T,

PR EEICIEE NY v A AR RN D
CHANNEL SEL £y h& AR LT, HEMLROERT ¥+
oo TN—THREET DL B LWOFERIL 125 ps (8 kHZ) AL
BonEd,

TOREDRE

ﬁn&%@ﬁ&

ADE78161%, &wET ¥ v R/ EEBRT ¥ o FNMITE r RFE(ZX)
MHEBIEEZNE L COET, BalEmRHe2E o & HllE A
FWRO SRR T 5 2 E N TEET,

Tuas#Es Xy ME, LPFEE-o TN C7 o ZSNET,
LW@\mHn%?A&me%?Amﬁmeﬁﬁ&wﬁf
(I RV AN @m%&/?w&ﬁF%V/zw@gﬁﬁﬂ
TERREANRNY NEFFET DRI L ET, TUXL - 7
4 LA 1E80 HzIC 2 +F 5, 256 kHz'Cﬁ 0y 7 BRE S nET,
ZOH, TruaZ ANMEE & LPFH D OISR A5 A
LET, ZXHHD#EEIL, 50 Hz2 2T A T0.0703° T4 (60 Hz
VAT LTCIE0.0843° ), LPFONMAHENIGEIZ L D, AHAMT
#131.4°F 72 H1.74 ms (@ 50 HZ) DRERBENREAELE T, 7
FuZ AhTo¥asgEL, LPFIO% A TR SN - ZXEH &
DR DAAERIEITH39.6°9 72 H2.2 ms (@50 Hz) T4, X33IT,

B REGETORHAFIEEZ R LET,

I ARXDEOREE S LICHILT 5720, BETF v RV AT
EEDIEIEZ 7 VA —)LDI0%BLL TIZT 5 &, PrusgdiEs N
VMFELS A LR RV ET, BRT v RO ZXIRHIEIE
1%, RIS & ERMRICT R TCOANME IS L TEEL £ 37,

kHz O L— FT MY IS, FHZ BRI EEE 5 L — MZFEH]
1A, 1B, IC,

REFERENCE
ID, IE, IF, ORV

O o)
>
)
[¢]

IXGAIN OR
VGAIN

ZX
DETECTION
.

0

LPF_7zX

\
->| |—39.6° OR 2.2ms @ 50Hz
1
0.855 [— al v >
/ \\ / \\
/ \ / \
ov L\ ZX ] \
Tzx 1\ Tfzx Tzx
\ /I ~
5
L —"\\ 4 2
D |EI'T’FI%$C\’// > LPF_ZX OUTPUT  §

M 33.FTOXEDHH
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ADE/816

ADE7816 1%, 4 fHD¥ n &R EEIK AN L, 1 #EIXEE
YU RAERAT, 3MITERF v RVATY, COMPMODE
LY ZZ (T RLA OXEBOE)D ' 14 (CHANNEL_SEL)%{#i ~
THEIRTF ¥R - ZV—T (A, B, CE71E D, E, PZRIRT
HRENRBH Y EFT(EBIRT ¥ R - TA—TORROET >3
VER), T TA—THTEHY LD E XX, 10 ms
(50 H2)£ 7212 8 ms (60 HD)D & N U >« XA ABMETY, 4
BIFIL. STATUSL L YA # (7 KL-A OXE503)D 1L{HD 7 Z 7' %

B LES, flzid, EEF v xRV TErRENKET DL,

STATUSL L VAKX D E > b 9 XV NA « LU £,
ErREANRNVIIPRERT Y2V ATHEEL, O
COMPMODE L 2 % ™ CHANNEL_SEL B> F23 0 ICRE S
TWABEA, STATUSL LA XDy b 12 (ZXIDA 1IZRE
ShET,

BTARESA LTI+
B RERBEREIIIIET XA LT T s LUAZRD
Di¢0_®V/z& IZ16E > FZXTOUTL Y A X (7 KL A
OXEGOD)IZ EA 7=l v — K &4, 62.5us (16 kHzZ v v 7)
TEIWCILSBEFTZ U A FERET, ZOLVRZIE, Bo
REDMBRHEND Z L IZZXTOUTEIZCY By h&anFEzT, 2D
LY A DT 7 40 MEIZOXFFFF T, Y u iz Z2 3 %00
HALT TR LYZAEZRUCTTZ U A bTBHE, S
BHSTATUSIE y b vy b &N ET,

BETF v U ARVICHHOERAZEX A LT 0 MEERH Y £7,
BIZIE, BEF ¥ o RZALTERLZEZA LT TR - A R
¥AETDH L, STATUSIL VA Z D E y b3 (ZXTOV)2SE v h&h
£, 6HOEHRF v o FVCH L TIHDOL u 8L A LT 7
HEIEM %Y ¥4, COMPMODEL ¥ 2 % ®CHANNEL_SELt v

k&> CTERTF v FL - Zb—F (A, B, CE7iID, E. F)
EIRIRT DMERH Y EF(BRT v >R« TI—T OO
7 varBi), flziE, EueREX A LT TR - AU EHR
EIRTF ¥ FADTHREL, 2»>OCOMPMODE L ¥ 2 & @
CHANNEL_SELE > FABLUIRE I N TWDHEH, STATUSLL
CAZDE v K6 (ZXTOIL)RUIRE S NET,

ZXTOUT L ¥ 2 Z D43fR#EIZ. LSB& 7=V 625 ps (16 kHzZ &
7YCTT, L7zido T, HALDOEKS A LT v MEHIT4.096
secd 72 5216 kHz T,

E—J 0Okt

ADE7816(%, [EEN—7 « TA ¥ « b A 7 NVENTERT v
L & BIETF v o R TEIE U T2 I KM & K84 2 i v
— 7 RRE A N L T\ EJ, PEAKCYCL YA (7 KL A
OXE703)I%, + X TCOE—JEFHNCHHT Ho/—7 - T4 - W
A TNV ERMLET,

E— 7 BRHEREIL, EET ¥ v EEDOERT v R T
M+ 5Z &N TEET, COMPMODEL ¥ 2 % OCHANNEL_SEL

'y F oS TERF v v s ZI—T (A, B, CE721ID, E,

FAZBIRTIMLERH Y EFT (BT ¥ R - ZI— T DR
D varBml), BRT v S—THTHYEZD
LEF BN  Z A LDOBMIEH Y EH AL, PEAKCYC
LORAZEFHEALT, MIEMEZY Y NT2H20ERHY 7,
T 7 4V h T, METRTOERT ¥ v RN E—7 HEH
WEENTVET, UHFEZIT2HDOERT ¥ > R %3
/a\li\ MMODE L ¥ 2 % (7 K L A OxE700) ® t > b [4:2]
(PEAKSELX)Z0ICRE L T, 10ODF ¥V FNLET 4 AT —T )L
THZIENRTEET,

1E DPEAKSELXE » b & HFICUIFHE L T, T OMREE A £ —
TNTHMENDDZ EITERELTLLIEEN,

B L BEO Y — 7 RHEFERN, 2HORE Y MFERLL VA
Z IPEAK (7 K L A0xE500) & VPEAK (7 K L A0XE501)D {1724
By MM ENE T, E— 7 BHNERIT, PEAKCYCL P2
A TRESNDE—7 « A 7 L&DV ICE RS ET, £0
L&, STATUSIL VAZDE w h24 (PKV)E E v 23 (PKI)A
A - LIRS T, BE—T AR M‘:@%ﬂbi@“o t"—
T e AR NEFEALEERT ¥ RNV ERET D20
IPEAKL Y2 % DB 1 [26:24] (IPCHANNELX) % 7 uﬁjﬁ”z %m
HYET,

PEAKCYC LR 2 DEERTE

8t v MEFS /R LPEAKCYCL Y2 &%, Fu /o< 7 iy —
sRBEL AR LET. U RIEELIE. e AT
IN—T T A e AT NETT, PEAKCYCL P R Z DE
LSBiX. T4 « ¥4 ZAAMOURIZEYS LE T, PEAKCYCL
VAZ DEKRIEIF255TT,

50 Hz T, fx KE¥—7 « Y1 7 VHFREIZ255 secTY,
[i + 2} x 255 =2.55 sec
50

60 Hz T, A —7 « ¥ 7 LI 2.125 sec T,

[i . 2] X 255 = 2.125 sec
60

BERE JEE]:T:U)@H:}

ADE7816 (X, B £ IXEEREOMEN T /T~
VIR A Ly g —)V KRBz =B nad i3 58 EEGE
BETRE AR U E T, T OWEIIRRETE S & B SR
BEEHENVET, BELEROTF YL R ALy a—L R
OREMHED 2 OV AL, ZE{ OVLVL (7 K&
0XE508) & OILVL (7 K LA 0XE507) T, OILVL AL v g —
VR LURFE, TRTOERT v o RNVCHTDHAL v
a—/LREFELET, OVLVL LY & & OILVL LIORAED
57 /L MEIX., OXFFFFFF Th Y. Z DfHEIC Z DREREN
F4AT—=TLENET, K 34 ﬁaﬁ#ﬁ% EDENEE
LET,

OVERVOLTAGE
VOLTAGE CHANNEL DETECTED

A

OVLVL

).
VAVATIVRVAY

™~ sTATUS1[18]

~T——— CANCELLED BY A
WRITE OF STATUS1
WITH OV BIT SET.

BIT 18 (OV)U(gi ﬂ_ﬂ_ |

34 BEE DKM

10390-018
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ADE/816

34 12T X 9, ADET816 ANEEEIREEE RiLT 5 &
STATUSL L ¥ 2 % (7 KL 2 OXE503)D OV B R(E'w k 18)28 1

WCRE SHVET, B AR AR X RAR O IETEME L £ 425,

COMPMODE L ¥ 2 % (7 K L 2 OxEBOE) ® £~ 14
(CHANNEL_SEL)% i > CERF ¥ /I « ZL—TF (A, B, C
F721E D, E, ZBRTILERH Y ET(ERT ¥ R 7
N—TDOIEROET > a B, ERT v oRm - T— T
THUIVEZDEXE, B RY VT - XA LO8INTRL . 2O
fElX 8 kHz L— hCE=H&HiT £7, BRSNAERT ¥ %
IV TCIREFREES R S D & Svmﬁlv/x&@OIE/F
(B> b1 LICRESNET, WEFA N b aRA L&
%vV*w%%mﬁé&%m\cmmmsvyx&@

OICHANNELX E'> hME» k 3, Ew k 4, Ew k 5)&HENET,

OVLVL LY RA & OILVL LY R B2 DERTE

248y MEE72 L LY R DOEEOVLVL) & & i (OILVL) D
ENELET ¥ 3 EBIRT v o RV OMEHE L RS E T,
:ﬂ%@VVX5@%ﬁ@ﬁ\7WX7~WlﬁTWMﬁ6
w%NMmTTOOWNLV?X&itiMUAV?X&ﬁ
EIZ—F L CTWAEEICIE, BEFEIREE - leEE,(}ILrIj( iifﬁ
HahFEtA, :n%a)l//x& ZOX0% EiATe b iBEIKEE
it@ﬁ%ﬁ%%ﬁ@ﬁ%m@ménf\ﬁﬁ#é%ﬁﬁm%
HFELZFEFITRY 9,

BEEEAA & BEREIAH
2O DELAAZL, WBEHERE S RBERAREEICHIS LT ET, 1
D HOFELALILBEEMERICKHE L, MASKLL X % (7 RLA
O0XE50B)DOVE > ME > M8)&EE v T 5 L, 4'/’1’\*7“11/31%
F94, oy bRy hEaND L, BEEREICLD S
EBIRQLE 28— « LUz 0 F4, 20 H OENAL T ER
BRHBEBEICHE LTV ET, MASKLIL YA X D0IE » MME Y
MNZEY DL, ZOERARA X—TNENET, 20D
H/hﬁﬁ/héﬂfﬁé%é\Eﬂént%ﬁ?¥VXWT
WEFCRES AT D &, SMBIRQIE 3 m— » LULZe D)
ESc

EhFRADORTR

ADE7816 1%, A %hE JIEE & 5hE el O/ SR gRE %
WIRL CWET, Fortiieafis &, EENELABTEY
KAIL T, LEISC NS T 2 enTEET, Z0
HEARIL, BREARREORIIZHENL B ET, 2 OERIZFRIFC
3FXYURNTHEMTLHZENTEET, COMPMODE L R
Z(7 KL 2 OXEBOE)D E > k 14 (CHANNEL_SEL)%{# - Tt
F ¥ F—T (A, B, CE72IELD, E, PZEIRT M

HVET(EBRF ¥ HN - TA—TDRIROE 7 & = VBH),

HhE IO EFRT D/ 5FRD 3 € MM, CHSIGN
CAH(T FL X OXEBIT) D k 0 (WISIGN), v v R 1
(W2SIGN), t > k 2 (W3SIGN) T, WISIGN I1ZERTF v > %
L AE7ZIEDOEHFGTINZ, W2SIGN IXERF v > %/ B E7-
X E DEHF %, W3SIGN (XEKF ¥ > %L C £721% FOE
NFm%E, ENEnFzE R LET, CHSIGN LY XX DZE DM
3 Ev b VARISIGN (E >  4). VAR2SIGN (E » K 5),
VAR3SIGN (E'v | 6)b., ENEOFMERRLET, Zhb
DTRTOE Y bME, Fv T2 LOGHLERATY, b0
By h3r— - LD L XL, ST AENRUEMENETH
HIEEEWL, N LD L X Tk T A E D BIEMES
ATHHZLEEWRLET,

HFEFRE Y hOMIZ, ADET816IIWAE I AT —F A « By b
EXHET DHEIAHZ B FF> TWET, TORAT—X R - v ME
ﬂwwwvyx&wwwommwa %m*nrmi¢0%ﬁ®
FENETHE, HHEBHE Y MIURESNET, B 16
(REVAPL)IZER T v > % /VAE-1ID%, B 17 (REVAP2)ILF
¥ U RNABETLIZELR, By h8 (REVAP)IXEIRT ¥ » K /LCE
7XF%E, FnFhE=%LE7, FEkIC, £~ 10 (REVRPL),
v M1 (REVRP2), E v 12 (REVRP3)IL, HEXEHE2E=4
LET, FADOELEASEOEICEY, ST DAT—H
Z -y b3ty FENET, HFATF—F X« By NI, st
DERAHA F—T N - By NEFFL, MASKOL YV AZ (7 LA
OXES0A)(Z ﬁa%énﬂ\ia“ X HMASKOE >y Rtk b &
NCTOBEE, HRENEOBENTINNET S L. SHEIRQD
I:“‘/?j‘ix:!— l/f\/l/ 2720 T EEIZ W TR, BhiAAotw s
varvESZBLTIEEN),

AEDRIE

ADE7816 I, it A& BEAT & ORI ORFRIIELE % HET 5
ZENTEET, 6 HOBIRT v RNV OR TR ZHIET 5 X
RS 5 2 & b CEET, BrRERHRERK CRE I

ENSE~DENEREDAZ— L X by P LTHEWVET

(X 35 /),

\

VOLTAGE CURRENT

CHANNEL X

35. BE—ERE DR EEE

10390-019

-+ ANGLE

BEEER B2 RN TIAEL X ZB3EH Y £9,

COMPMODE L ¥ A% ® £ k14 (CHANNEL_SEL)% f#i ~ T

5‘:"(’/7/1/ JN—7(A. B, CE72I1ED, E, F)ZEINT 205
HVETERT v 2 - FNA—TDORIROE 7 > 3 VB,

COMPMODEL YA % D £ [10:9] (ANGLESEL)A300b (7 #
JVMNCERESND &, BT v RNV EEET ¥ RV D D
ﬁﬁﬁ@#ﬂméﬂi?’AMlmvyx&WFVXWEM)
BET ¥ KL E BT ¥ o FIVAE1ED E O DIRLE & £ H1
L%9, ANGLEL1L Y2 ¥ (7 KL A0xE602)E, BIET ¥ > RV
CERF YU ARNBERLIZEE OB OBIEZKM L £ 7,
ANGLE2L Y 2 Z (7 R L A OXEBO3)iZ, BEF ¥ o F/b & BT
¥ U RNCERIIFE OMOBIEE MM L T, BRAN L EE
AT E OB OBRIEIEIY, ARONRT R EXYy T I X T A XY
LlxEiIfEH > EnTEET, HE Fé:*ﬁ FEE & DR OIEIE T

KIGTRT LI ICHEREFHET LIS Z EnTEET,
cosd, = cos( ANGLEX x Mj (16)
256 kHz

ZZ T, f|_|NE =50 HzE 7-1360 Hz,
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ADE/816

NRaRDDHZOFETIE, EMEOREEBELTWEEA,

COMPMODEL Y2 % d t v [ [10:9] (ANGLESEL)% 10biZ 3% &
#é& BT ¥ RV ORFREBIE (M ) S HE S v E S, &
. PEAATRER IR T v v R VB ERIE 2R LET,

%= 10.FRAIBER F ¥ » % JLRAIE(ANGLESEL = 10b)

CHANNEL SEL Channel-to-Channel Measurements
(COMPMOTDE[14]) ANGLEO ANGLE1 ANGLE2
0 AtoB AtoC BtoC
1 AtoE DtoF EtoF

ANGLEO (7 K L % 0xE601). ANGLEL (7 K L % OXE602).
ANGLE2 (7 KL A0xEB03) D4 L % & 1%, 16E » REEARL L
VAHTHY . 1 LSBA3.90625 ps (256 kHzZ 1 v 7 )2kt L E
F, ZAUE, 50 Hzo 2T A T4y fiRRE0.0703° (360° x 50 Hz/256
KHZ)IZ, 60 Hzi A7 A C130.0843° (360° x 60 Hz/256 kHz)IZ, %
NENRE L ET,

AREIE

ADE7816 (X, BJEF ¥ RV TTA VEAMMEEZRMEE L F7,
ALY A X (T KL A OXEBOT)IE, 16 By MFHRLL Y RAH
ThHH, FA VAT LICERTESNET, NE7 4V Z D=0

12, 30 ms~40ms D~V 7 « XA LN OREIEICHETT,

JEHINIE D43 fFAEIX 3.90625 ps/LSB (256 kHz 7 1 v 7)Td, Z

Ui, 74 /H{Ez%mﬁ 50 Hz @ & % 0.0195% (50 Hz/256 kHz)% .

T A RN 60 Hz D & % 0.0234% (60 Hz/256 kHz) %, ZH %
NEWLET, 50 Hz BB OEH L ¥ 2 % OEILK 5120
(256 kHz/50 Hz) T, 60 Hz [EIHDEIZK 4267 (256 kHz/60 Hz)T
T, VYRAXDOZOESIIZEY, T4 VEEEOMNE K/ 3.9
Hz (256 kHz/2"%)% THBEICAR YD £, T4 »5eE L CTHIED
EHRNEE, FHIL YA #3+1 LSB TLE T,
T A ORI E BRI, B Y AL o TRATHEAT
HIENTEET,

- PERIOOD[15.O] +1[Sec] )

X256E3

B 0x256E3
" PERIOD[15:0] +1

EXEHJDigt

ADE78161X, 74 VBIEDMIEN T 0 S I~ T Nig AL vy
a— NV RETOTIFTTINRTAL A 7 NVER TR
L REET DY IR AN L TV ET,

[Hz]

ZOMREIX, T4 VEENMIT T2 RS EE SRS 2
LATE £, BIEY ZHEREIL. SAGCYC (7 K L A0XE704) &
SAGLVL (7 KL Z0XE509)D2{A D L ¥ 2 # h b il S E 7,
INHDOLIPRFZ, TNENTTEEY 7EEAL Y T
—)L REHIELET,

Y ITBRHIIT 74V R T 4 AZ—T SN TEY,
% SAGCYC LY AH & SAGLVL LY RZIZEATeZ L2k,
AR—=TNTHIENTEET, WTNUDLOLTRAZNR 0I5
EENDE, VITEENT 4 A—T7 0V INFET, BEF IR
e 5L, STATUSL LA X (7 K LA OXE503)DH 7 -
By MEY b1 LICRESNET,

SAGCYC L RA DEETE

8t v NG 72 LSAGCYCL VAR L, Ful S~ ity
IS L ET, 7RI NN—T - S - B A 7NV TH
D, ZNEVDRTA 7 AETIR, POREERRELRNT
BIET ¥ RN EMEFTALERH Y £, SAGCYCL TV A
DELSBIX, A4 « A 7 NVEABOLRIZ#YS LET,
SAGCYCL ¥ A% D KA 12255CF,

50 Hz G, KV « A 7 VIi]I$2.55 sec T,

50
60 Hz T, AV « Y1 7 VBRI 2.125 sec T,

(1 . 2) x 255 = 2.55 sec

(i . 2) x 255 = 2.125 sec
60

T DOWEREA A 2 — TV LT-% I SAGCYCEA#EF I 5H &, #HlL
V) SAGCYC JHHANE BIZAENI/R Y £3, Zoi=n, 7 -4
A7 NVEOMAEDLREIZLY, 7 - ARV MNERESED
ZEMNARETY, mEEEBIET A L XIE, HTLWY A ZLER
SAGCYC LV AZ ~EAENDANIHIEZMERIZT 4 A=—T
VT B0, SAGLVL LU A X% 012y MTA0LENRHY F
75

SAGLVL LY RS DETE

24 ¥ b SAGLVL L YA Zfli%, HPF H 1 OffaxiE & bk S h
£, 5,928,256 (0X5A7540)% SAGLVL L ¥ A Z ~E AT & | W
TRHLVASVR TN A —VICRESNET, Z07H, W
T e ARy RN L CIAET DX DI £, 0x00 F20%
0x01 ZEiATe L, V7 BHEL~LE 02T D7D, 7« 4 X
v MIFEELEEA,

%Eﬂb‘ﬂmﬁ

ADE7816 %, EEV 7RI KNG T 2 EALZ R > TV E
D :@%JM%%X\ TN LA, BEYS - A X2 ML
DANTIRQIE 3 m— « LLZ72 0 9, ZOEALRIET 7
AR TT 4 AT =TI ENRTHETA, MASKL L PR % (T
KL A OXES0B)DHZ - By MEw b 1)ty h LT, 4%
—TINTHZENTEETEALDES v a 5,
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ADE/816

FzvIYA

ADE7816 1%, BEEARFIEDRE LY A X DN B ER %L
2T T 5291075 Ry b FouIHa LY
A B (T KL R OXESIF) & R L TV E T,

COMEIZE TR DL Y AKX, MASKO., MASKL .
COMPMODE ., # « .. CONFIG. MMODE. ACCMODE
LCYCMODE, HSDC CFG DL YA X THY . IHIZ 4{HD 16
By hPHIBRL O RAZE 60D 8 By N TRIFEHNER L A Z
NHYET, T_XTOFHERL D RAZITIILTT 740 ME
RN E£4, ADE7816 1%, IEEE802.3 IR ICHEML L TH A 27 U
v I UEMEF =y J(CRO)ZHALET, TNHDOL I RAZIE,
VxR —HIZESERTME Y 5T, 1HETHY =
T e T4 =Ry T e T MUY RZ(LFSRICEA SN ET (X
36 2HE), 32 By hOFRNF v 79 L - LIYRFIZEAEN
¥, XU—T v TEEEFNN—F YT VT T Uk
v MEIZ, CRC BNV Y AX DT 7 )V MEICKH L CRFEAESNE
T, Tz L LYREOT 7 4V MHL, 0x33666787 T3,

X 37 . LFSR O #{E%#x L £4, MASKO, MASKI,
COMPMODE . # A > . CONFIG., MMODE., ACCMODE .
LCYCMODE, HSDC CFG D& L A& & AfHD 16 B v F T4
BHL P AABLON 6D 8 By b TRIFELNEL VA XN,
LFSR TE SN D E > M[ags. amas .... aZERLLET, B>
ka9 LFSR ICAS SNDHRAIONFL AL O FALE v R
T, B b ams 2 LFSR ICANENDIREDLIAZ THD
MASKO L ¥ 2 % O EiL €y hT9, LFSR ZikET 5L,

bi0) =1, ZZ T, i=0, 1, 2, ... 31, CRCZ#+ ot v |k
OMRAE, v b boldfik FLE > N T, B v b by 23 AL
vy b TY,

gi (=0, 1, 2, ..., 31)i&. IEEE802.3 itk TERSNHRDAE
AT ORI,
G(X) = X32 + X26 + X23 + X22 + X16 + X12 + Xll + XlO + (18)
X + X+ + e+ x+1
00=01=02=04=05=0gr=1 (19)
08=010=011=012=016=022=026=0ar =1
ZDMDFT R TD gifkEiT 0,
FB(j) = aj—1 XOR bay(j — 1) (20)
bo(j) = FB(j) AND go (21)
bi(j) = FB(j) AND gi XOR bi_,(j— 1), i=1, 2, 3, ... 31(22)

20, K21, A 220F, j=1. 2, ... 2561T%F L CHRY I LE
DHYVET, FxyvZHhh - LIZZICEAENDMEILZ EY b
bi256). i =0, 1, ... 31L& EAHET, THREANILL V2L
LOE Y k3 LFSR il L7-#%, CRC DfE(AT v 7 j=48715
HUi5)i% 0x33660787 1272 V) 9,

Fxv P LIRZOERFETIE 2 SOFERH Y 1,
15T, K18 ~K 2 %> TCRCEFHHAL, HExF=v
TH L LTVRZERBRLET, 2 DHTIE, T2y ¥ LA
CAL EFMICHEB LET, 2 ook T S EN RS
Le., VURED 1 HOOMERE LTz, L72h-> T ADET816 3%
ENBL LD ERARTZENTEET, ZOEAITIE, T
HEB L AR B G TR TCOLPAXEET 7 4V MIERE
THIN—Ry=T7 /Y7 =T - Uy NEEEIL, RIZH
ELVTUAZ ZHNEHET 5 2 EBRHERIE T,

7 07 0 7 0 7 0o 7 0o 7 0
31 031 015 015 015 0
INTERNAL | INTERNAL | INTERNAL | INTERNAL | INTERNAL | INTERNAL
MASKO[ MASK1[ COMPMODE | GAIN [RESERVED] - REGISTER | REGISTER | REGISTER | REGISTER | REGISTER | REGISTER [
255 248 240 232 224 216
40 32 24 16 8 7 0
LFSR

®36.FTy 9L LYZXIOHE

%

GENERATOR

-

®

-

P2

8255, Ags4,----82, 81, &g T

10390-021

R37.FzyIHL LCAAOHETHERTSHLFSRP L —4
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ADE/816

ti 7

Ok s v a Tk, ADET816 DI HOWTEHIBA L £,

EIHA:?%

ADE7816 12i%, IRQOEIRQLD 2 ADEALE L 30 £, 4%
=g E N %ﬂ%ﬂ 32 vy NEAHR~ AT « LY AHZMASKO &

MASK1 (7 KL % OXE50AL 7 R LA 0XES0B)2» Sl S hvE 9,

EiA B E A F—T T B L EIE, MASKXL YV AXDE Y b 1
WCRELET, TAATZ—TNTHLEXF, By bhE2 02707
LET, 2D 32 €y b« AF—F X« LI ZAZSTATUSO &
STATUSL (N7 FL & 0xE502 &7 KL A OxE503)7%, i
IAFIZHIES L CUWET, ADE7816 TEAIAA X MORFEAETH
a EAIL AT —H A - v?x&@ﬂﬁ¢57§7ﬁn>/&
LICRESNET(F 30 LK 3LBR), HliAKL~RT - LY RAH
DZDEALBD~AZ « B haim //7 1 B4, IRQx Y
IWMANRT 7T 47« a =20 £F, BIARAT —H X -
V‘/“X&@7?7‘ l:“/ MI, A7 « €y b OWRREICHE R
2y hEhET, BIALFKRZFHS & X%, 747m:/
ha— 71ﬁ$?6$NU&V/x&;ﬁLTLML%ﬁw
ICRESNTWAEY NERFELET, AT—H A - v/x&m
757 MEETDLE &I, 1_ﬂﬁén1wé777%ﬁo
mmuwvyx& EABLEITVET, FiAAE Y BNE— - X
WZlpolztb, AT —H R« LY AHA &3 utﬂbf EA AR %
ﬁmtiﬁo& BRI B EEZIMZ RN T AT
—H A LVRAFICEEZRLT, TOAT—HXA-T777% 0
W7 U7 LET, IROXENIAT—H R - 75 7R 7 VT Sh
HETH— - LLEHMERFLES,

T 7 AN RN TE, TRTOERALNRT 4 A—TNVENTNE
F 23, RSTDONEZELAAZ IS CTT, T DOELAIII~ AT (T 4
AT—TNW)REETH DD, MASKL LA X DE Y k 15
(RSTDONE)IZIEZN T4, NU—T v FE/2FIN—FRy =7/
TRy 2T UEy ke FrEARKTT S L, IRQLY I3 H
Za— « LX), STATUSL L P A X DO E v k15
(RSTDONE)AS 1 IZERE SN E T, RSTDONERT —HZ R « 75
TH7IVT7THEEIE, By b 15 (RSTDONE)Z 1 I3 EL T
STATUSL L VA X |[ZEAEITVET,

WiE
YT A28 —T 2 —ADER

Uty b, HSDCHR— MIFHIZT 4 AT —7 L SN TWET,
W=7 v TEiIN—F =7 - Uty FORKITSSHSAE
Zf o TIPCAR— P E72IESPIR— F &2BIRL T 2 &, SS
JHSAE > Zng « LYLIZT AL FiLWN— R =T - Utk
v MWNFEITEND T, ADE7816 IZPCHR— hEEAL£¥, ~
D=7 v 7ERIFIN—=F T =T - Uty hO#%IZ, SSIHSAE >
oA « LXnbr— s LN 3E NI ALTS L
ADET7816 [ISPIRN— b &ML, HriL\w>x—Fv=7 - Uty k
DEITSINDETIOMPLHE T T, SSIHSAE v D Z OfEfE
. 2B OHETITH) ZENTEET, 1 2HIF, vAZ— -
FRL ZA(ThbbvA 7 ray hu—F)DSSHSAY > %@
DO & LTV, Zovrd 3EMLEEET, 2 DH
DAT a T, BEDADETSI6 LY A Z NEID Y THR TV
W7 RV RZERoOov s —a Bz, 8 By MEAALZSE
TC& 257 KL A OXEBFF)~SPIEALEIESR 3[EIEITLET,

TRLDOEAKIZE Y, SSHSAE LA 3 kL SnET. B
BT BHEAT T F Al oNTlL, SPIOZAEED® 7 29
EHRBL T ZEN,

VUTI e AR— RERIRLEEZ, Thidu vy 750813
T, FKCRT 75 47 - YT - B— DL, CONFIG2
LYAZDE Y k1 (12C_LOCK)IZ 1 Z#%ELTHR—ary s
THUENH Y EF, FDOW%. ADET816 IZSSHSAE D457
M N EERT 5720, SPIR— F~DY) D B2 N TE LY
FF, SPIRT VT 47 « LU T/ - F— DA, CONFIG2
LOAEADIEBEOEALTE— ey 7 SNET, ZOR
G, PCR— b ~DEI 0 BEZNTERL R ET,

ADE7816 DOI%REIL. BE DN L AL B HioTT /AT S
EMTEET, TRODOLYRAEE, PCEIE SPIA L
~7:~x%ﬁofﬁﬁitith¢5 EMWRTEET,
HSDC R— R, BEF v R EEBRF ¥ o RV OHRHE 12
LU £,

PCEH#fif 42 —71—R

ADE7816 1%, S A L A&TAE LT I'C A v Z—T =2 —R% 7
AP R—FLTHWET, PCA X —T =—RE, T "—F
JxT s AL —T7 ¢ LTHPAENTWET, SDA ITT —#
IO BT, SCLIZVUT V- may 7T, ZIHD 2D
NE. EE SPI A v 2 —T7 = — ADFHEI MOSI B & SCLK
izl EHENNTWET, 2O HX—T =2 —ATHR—
FLTWDEKRT Y 7L« 7 v 7 J8i 0T 400 kHz T4,

F—HEEEEHT S 2 KD (SDA & SCL)IZ, /L F <%
— VAT L TIEZFRRIZT D5 U A v —AND #5007 4+ —~
v FTCHR S TVET,

’C 3 AF LOWEE —4 L AlE, NADT A RABHZ A X — K
SMEREL CIEEEZBBSEDI AT — « TS ZTL D H#
BENTNWET, vAZ—L, IIT FLRAERETAL—T -
FRAADT RV R ETF—=FRkREEELES, AL—7
W77 )Pt HE, FAEENRBEINET, Bk
A=A Ny TERMERITT D ETHRNT, NART A FL
REEIZA2 D £,

°C DEAHENE

ADE7816 @ I°C A % —7 = — A& T 2 FALEEIL, ~
AH—NAH— F R RAE LR L X ICBMBEN., ADET816 @
T RUVAERT 131 bE, ZTRICHK X —F v - LURAHK
DIBEY F - T RLRELIZRAZENOLREENTWET,

T RLVA <A FOEAL 7 ¥y M, ADE7816 7 KL A% 4%
A L. ffi% 0111000b T3, 7 KL R« SA hDOEw b 0 I
mMMME/hTTo;n EALFINETH DD, ZOE Y
MIOICZUT7TENTWES, LER-TE Q#@W@%ﬁﬂ
4Fimm TR0 ET, KA N EZIF L%, ADET8161XT
7))y ERAELET, LIYRAXEIT, 8, 16, FhiE R b
v NTFRETT, LR X OREKE Y FR3EE XL, ADET7816
BHZEET 7 7)oV LIk, S AX—ITA Ny P23 4
LEY, 7TRLVRE LV AZEIIMSBY 7 —A N THEEENE
T PCEALBEDFHEMIZONTIE, K 39 #BMLTL 77X
W,

Rev. 0 — 31/45 —



http://www.analog.com/jp/ADE7816
http://www.analog.com/jp/ADE7816
http://www.analog.com/jp/ADE7816
http://www.analog.com/jp/ADE7816
http://www.analog.com/jp/ADE7816
http://www.analog.com/jp/ADE7816
http://www.analog.com/jp/ADE7816
http://www.analog.com/jp/ADE7816
http://www.analog.com/jp/ADE7816
http://www.analog.com/jp/ADE7816
http://www.analog.com/jp/ADE7816
http://www.analog.com/jp/ADE7816
http://www.analog.com/jp/ADE7816
http://www.analog.com/jp/ADE7816
http://www.analog.com/jp/ADE7816

ADE/816

I°C i LENME

ADE7816 @ I°C A v % —7 = — A &3 25 LEIEIL 2 &
TV TEITENET, BHDAT—ITIE, VLIAFZ - T K
VAWK THRA LV FERELET, WOAT—UTIEL TV A
Z A& H L E9(X 40 BR),

VAL —=NAE — MR ERE LT EE BUID AT — V0
hEhET, AX— &M, ADET816 OF7 KL A% #K$ 1 N
A he, FRITHLS X =T F« LIYAFD 16 B b T R
AMBRERENTWET, ADE7816 13K/ 31 N2 ET+ 5L
7770y LET, T RLR NS MIEAZBEOT KL
Z e A NERILT, EIX 0x70 THEEMICOWTIE, IPCoE
RABENWEDE 7> a v E2BRLTLIIEEW), LYREZ - T L
ZDIHENA N EREE LT, ADET816 237 27 /U vV LI=1%,
TAL—=PFHLNAT— MR ERAET DL EICED 2 2HOD
AT —=UN, ZTOBAIZT FLA A IRfiEEd, 7KL
A A RO EAL T By R, ADE7816 O R LA AR L |
fEl% 0111000bTd, 7 KL A « 34 FDE > b 0 IZread/write £
v FTT, ZHEHEHELEETH D720, 2oy ME 1iC&
nEd, Lt@ofumLE¢®AﬁA4ki0ﬂ1 TRV ET,
TN NEZIE L%, ADETBI6 1T 7 U v URFAELET,

IRIZADET816 (XL VA ZEEHEF L, & 8 By M EZ[F LI#,

CAE=EIT 7))y VERELET, TTOA MNIMSB
T —ANCEEINET, LIRAXET, 8. 16, F7-1T 32
Ey FRARETYT, LIYRAXDOKRKE Yy FEZE L%,
ADE7816 (3% %7 27 ) UV v P LERAN, vAZ—ITA v
TRMERELET,

15 8 7 0 31

16

SPIE#if VA—Tx—R

ADE7816 MSPHLHIZIBEAL—7 ThHY, 4 KO (LAY
>/) SCLK/SCL, MOSI/SDA, MISO/HSD, SS/HSACHER S E9,
SPIEMAA 5 —7 = — AT S 2813, SCLK, MOSI,

MISO. SST¥, F—HIEED L Y T« 71 v 7 13SCLKE &
v I ANNCEEESNET, 2oy s AN 2y b

MU ABANEEPNHBE SN TEY, KEHON EAXA Y (F7230 T
NY)T Yy DTHHEMATRETT, X TOTFT—XIEEEL, v
U7 7ay ZIZRAbENET, T —HILSCLKDOIL TR Y
T v Y CTADE7816 OMOSIT Y v 7 Az 7 B AT &,
ADE7816 |ZSCLKDN. ER VY = P TH A LET, T—H
1Z. SCLKDOSZ T3V = » P TADET816 OMISO= ¥ v 7 1726
7 M ER, v AHX— « TA AFSCLKDON. 3 = v
THUINTH2EeNTEET, V— KO EMLE Y hEJEEH
LT, Y7 MADENET, 2O 4 —T 2—ATHR
—FLTWABERKRIUTIL - 7 ay 7 EEiL 25 MHz T,
ADET7816 7B IRET —Z N E EMISOILE A v B —& v R (T
720 £9, X 381, ADE7816 SPI&SPIA v #— 7 = — A Z Nk

FTHYAL— « TN AL OMOERIEZRLUET,
ADE7816 SPI DEVICE
MOSI/SDA |- MOSI
MISO/HSD > MISO
SCLK/SCL [~ SCK -
SS/HSA | Ss 2

38.ADE7816 SPI & SPI 7/XA X & M

15 8 7 0 7 0

sfof1 1 1/0 0 0 O
11| ) I Y |

» | STOP

3 START

A MS 8 BITS OF
E REGISTER ADDRESS

LS 8 BITS OF
REGISTER ADDRESS

A
(e}
K

A

i _ SLAVE ADDRESS

BYTE 3 (MS)
OF REGISTER

~O>

BYTE 0 (LS) OF

A
BYTE 1 OF REGISTER REGISTER

CiBYTE 2 OF REGISTER

0>
0>

‘\‘\ \ ACKNO\?\/LEDGE

39.32Evy b -

15 8 7

GENERATED BY
ADE7816

A A

10390-022

L RA~D PCEAEE

0

3 START

(B B (1 B e
slof1 1 1lo000 —
L1 Ll [ R
Al MSBBBITSOF Al LSB8BITSOF A
. SLAVEADDRESS ' ReGISTER ADDRESS |C | REGISTER ADDRESS | C
-~ K- > K i > K
\ ACKNOWLEDGE
GENERATED BY
ADE7816
ACKNOWLEDGE
GENERATED BY
MASTER N
* o)
E A a
< A A A Cc '9
) 31 16 C 15 8 C 7 0 C 7 0K ®
] e o L B L B L
»|s|of1 1 1|0 0 of2 s
[ [ R R A T T N I N T T A T T A O I
A BYTE 3 (MSB) BYTE 2 OF BYTE 1 OF BYTE 0 (LSB)
__ SLAVEADDRESS _ ¢ _ OFREGISTER _ . | _ REGISTER | | _  REGISTER OF REGISTER
ACKNOWLEDGE 8
GENERATED BY g
ADE7816 g

4032 Ey k-
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ADE/816

SSeYy s ANE, Fy 7L PANTT, ZOANIF

BT NAATY I TN - S2AEBLHTIBRICENES, 77—
HEREEIMENRE T T 5 E TSSA &R — - LoULIZBRE) L T<
&V, T HEBEBEFICSSE A - LoULIZT B | Rk
BDHIEESNT, YU T s NRAEEA VE—F 2 ORREIZ2 Y
T, SSuVy I AN ER— LUVIRT &L BiLWingkE
BlthT 2 2 LR TEETH, T —XBERET T LA IES
EHE, T ERSNI L DR Z ORBENMEFE S RN

VIRAZIZEREAT) &I, B2 ) — Ry 7 LTHER TS
VERHY ET, 20T haid, FCA ¥ —7 = —A T
MEns7m baLtRELETT,

SPI 5t LEIME

SPIA v 4 —7 = — A ZfE AT HHH LBIEIR, ~ & &% —75SS
HSAE > Z o — « LULIZRRE LTZ & ST S, MOSI—
A > FICADET816 7 KL A%HKT 1 A hEEELET, ~
A B —IIMOSIT A > LT —# i E L. SCLKOFH D
A LN hba— - LNL~OENTHESNE T,
ADE7816 MDSPliZ. SCLKD T — « L~ULnB A+ Layb~dD
BT —H &YV LET, TRLVAR XA FOEM 7T E
v MIEEOMEBARETT A, — kT v/ 7 I FFikL
LT, 0111000b (I°C7'm b= L THEI S NS 7 By LD
EEHRHALET, 7RLVA 234 hOE Y b 0 (read/write) i

Lmbﬁw IHRLT LICRRETHDVERH Y £, KIZ, ¥R

—ITHHLARL P ZZD 16y b« T RLAZEELET,

ADE7816 MSCLKD 1 — « LA o L ~DZELT,

-

LUREDHRKET LA« By &%F L%, SCLKO®RD /N
A LB E— - LoULADELTMISO T A o ~MEDE(E
BB LUET, 20D, v AZ—|ISCLKO I — « L~ULnb
AL LRAANDILTTF =2 2 v IAT B2 ERTEET,
VAL —NEREE Y FEZE LK, SSTA v ESCLKT A~
oA « LYLIZLT, BEEKRTESYET, —% T4
MOSI & MISOIE, EiA v B —F v ZRBEIZA 0 E7,

SPI £A#HEE
SPIA v H—T = — A &fEHT 2 EABEIL, ~A X —RSS
HSAE > Zr— « L -YLZERE LIz & (2Bt & ., MOSIZ
A EIZADET816 7 RL A% KT 1 31 hEEELET, ~
AH—IMOSIT A v FIZTF — X 2R E L. SCLKOKRFID/NA -
LU a— « LoULAOZB L CTRIG SN ET, SPIiE, SCLK
Dr— LU HAA o LA ADOBLCT—H 27V L
9, TRLA « A b 7 By MIEEOMEMNATHETT
N, RN T e 5 I v SRk LT, 01110000 (PCT K
:WTﬁméné7kﬁyMk£ﬁém%%ﬁbi¢ 7Fv
+ XA hOE > b 0 (read/write)i, E.L%@WE WZxFLT 0
&“ﬁ?é%%ﬁihbiﬁ“o Wiz, v AH— ﬁﬁ%i‘V/;«&
@165y%-7FVX&\%@VVX?@32E?F\EEV
b, £721X 8y FOEAESCLKY A 7 VD RER L TEELE
T Ty FEEE LK. A X —IISCLKY A 7 L Dfki
DIZSST A L ESCLKT A & /A« LoULIZERIE L Tl &
BT EEET, T—F T4 MOSIEMISOIE, EA v E—F
AIRAEIZ 72 0 FT(X 42 BHR),

-

00
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10390-025
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ADE/816

HSDC A Y42 —7x—2RA

T 74NV RT, @ET—F - ¥¥ S F ¥ (HSDC)A v ¥ —T = —
AET A AZ—=TNLEINTNWET, TOA ¥ —T7x—AT,
ADE7816 73 I°C A v ¥ — 7 = — AR E SN TV HEAIZORH

R+ 5 LN TEEd, ADET816 @ SPI A & —7 = — A&,

HSDC AR — b LRFHIEM T2 Z i3 TE £ A,

CONFIG L' Y2 % (7 FL Z 0XE618)D ' k 6 (HSDCEN)AS 112
BREIND E HSDC MBI X E T, HSDCEN B> 23 0 (7
TANMENZZ VT ENBHE, HSDC A v 4 —T7 = —ART 4
AZ—T7NENET, SPI DfFHFEZ HSDCEN B v hZ 1 &%
FLTH, EBESNET, HSDC R— ML, K 4D 32 £
b U—=RENFT NS RGBT ~A 7oty Eiid
DSP)~EETBHHDDA v H—T =2 —ATT, £U— KL, &
MmEBLEOBRMHEEZRLET., BEINDHI LU AT
IAWV/IDWV, IBWV/IEWV., ICWV/IIFWV, VWV T7, Zh b4
TOLVRAFFE, 2 By MIFFIREESNTz 24 By k- LY
2B TY,

HSDC A— Mi&, SPI E72iFFEDA  F—T = — AT X —

T2 —ATEHIENTEET, HSDCITHIZHE~A X —ThHY

HSA. HSD., HSCLK ® 3 ADOE L THiER S TWET, HSA
ItL s MEETYT, ZOEEIRIYV—FORERT /T 47 -
a—F I, FHERL, BE., AL—T70ELI b

BNt d, HSD 1375 — 4 2 AL —T7~%E L, @H., AL
—T DT — X AN NS E T, HSCLK IZ, ADE7816 73
RAETDHLVITI T uv s T THY, BEAL—TD
SUTN e s a7 ATTERSNET, 43 |2, ADE7816
HSDC & SPI f v ¥ —T7 = —RA5WNHETHAL—T « T4 R
L ORlOFERE R LET,

ADE7816 SPI DEVICE
MISO/HSD »| MISO
HSCLK »| SCK -
SS/HSA ss 2

43.ADE7816 HSDC & SPI & D45

HSDCi&#{& IZHSDC_CFGL ¥ A ¥ (7 K LA OXET06)(Z X v 4 &
NET(F 28 BR), HSDC CFGL VR X [T DEZHE LT-
#1Z, CONFIGL Y AX D E > h 6 (HSDCEN)Z > THR— F %
AF—=TNANTBHZERHERENET, ZDOFHETIE, HSDCH—
MZBET HFEA DY ORENFTLDOHSDCEE L FJET 25 L
WERD i3 EF8A, N—Fv =7 - Uty bELEANY
—7 v 7T, MISOMHSDE Y & SSIHSAE U 3N A « L~L|Z 3%
EShET,

HSDC_CFG L' YA XM ¥ v b 0 (HCLK)A3, HSDC#fsD vV 7
Jbe a7 B EPE L EY, HCLKIZ 0 (F 7 /v ME)%
"“”“ﬁ”'é L. a7 EEEIL8 MHzZ 22 ) £9, HCLKIZ 1%

BETDLE, 70y 7 AT A MHZ 22D £, T—X D%
t“y ME. HSCLK D/ A « LU E— « LoD RZAL
TEEFEENET, HSDC NHDTF—F 2 ZE5THAL—F « F
XA A1, HSCLK D — « LoULbinbonAg « LoULb~D B2
THSD A4 &Y 7TV LET,

U—RiZ, 2y s Rulr—UFHEF8EY b e Ry —Y
ELTEETDHZENTEET, HSDC CFG LY AKX DE w k
1 (HSIZE)S 0 (F 74V ME)D L&, U—RiEZREy bk 3y
=V LTEEENET, EvFHSIZEN 1DEE, KLY
AHT 8 E Y b Ry r—VL LTHESRET, HSDC 1 ¥
—7x—RXI, V—FEZMSB7 77— FTEELET,

'y b 2 (HGAP)Z LIZERET H L. /Xy —UMIC HSCLK T
THAINGOF Y vy TREAINET, HGAP £y b % 0 (7
THNMENZZ VT HE, Ny S—URICE Yy v TRFHAS
MRV OBERFH A 20 £3, ZOH4A, HSIZE (3(E
WCHEEZ 55N, T—#E Y M HSCLK O/ A -

LALnba— LoULADE LT HSD T4 o~ HhEnE

o

IEFEEDTZDIZIT, By b[4:3] (HXFER[L:O])ICAE 01b 5% A&
TOLUNEND V) F7, EitL EEORREZET Y — N
IAWV/IDWV . VWV, IBWV/IEWV, VWV, ICVW/IFWV .

VWV JIETIEE E 41, %@?&73 IEZEEY R OO REY LT~
Mx 1 i £, BEKFIL 3 EEEFEIND I EITHERELT
<IEEV, COMPMODE LY AZ(T KL A OXEGOE)D E > k 14
(CHANNEL_SEL)Z i > C, HEET2EMRT v > RNV D I N—
TEIBRT D ENTEET (BT v b - 71— T DER
D7 v a rBR),

HSDC CFGL YA Z Dt v | 5 (HSAPOL)IE, i#{5HEDSS/HSA
B OHSABRE DM 25 E L £, HSAPOL=0 (¥ 7 #+ /v bk
E)YD L&, WERICHSAIZT 75 47 - n—I2RVE4, Zh
1. FEBERFICHSAIZANA « LRAFHERTAZ L2 EW L E
4, BENBIET A L. HSAE — - LULICR Y EEN KD
LETH— - LULBREET, TOBNA « LYLIZRED F
74, HSAPOL=1 ® & & SS/HSAYE » OHSAKREITMERT 2~
T AT AT FET, ThuE, FEBERICHSAZ R — -
NNVEHFFT D EEBEWRLET, BENBT D E. HSAR
INA e LoYUIZ I D IBE RO A E TN, « LULDEE, &
Ofr— - LYLZRED £,

HSDC_CFG LY AXDE » MIBIIPREATYT, Thbor
v MIEIAENDEIZ, HSDC SEICEBEEZ HE X2 52 L1dH Y
i@/\/o

¥ 4412, HGAP = 0, HXFER[1:0] = 01, HSAPOL =0 D & & D
HSDC #izk 7' 1 b2/ &R LEd, HSDC A > ¥ —7 = — A
F—HZ 'y b& HSCLK DA+ LoULhpnba— « Loybsd
BT HSD T4 i1l B b HSIZE OEICIZMERSfR
ThHHZ LICHEELTLIEEN,

45|Z, HSIZE =0, HGAP =1, HXFER[1:0] =01, HSAPOL =

0 D& =D HSDC #rik7'm b2 L& /R LET, HSDC A > & —

71~?< IZHSCLK C7H A I NVGDOFXy v T % Ry U
FEHZHIAT 2 Z L ITERE L TS &Y,

46 |2, HSIZE =1, HGAP =1, HXFER[1:0] =01, HSAPOL =
0 DL xEM HSDC #5it 7' haLZaZ R LE4, HSDC A v ¥ —
72 —AL HSCLK C7H A I NVG5DF Y v 7% 8y kU
— RRICHAT D Z EICHER LT EE,

HSDC_CFG L ¥ 2 # @ Hi#] & HCLK, HSIZE. HGAP.
HXFER[1:0]. HSAPOL ®%& > FOFHIZOWTIX, % 28 %
ZIRLTEEIN,
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ADE/816

#1112, FXTHO HSDC_CFG L' Y A ¥ - v MHEIZKIT 2% HSDC 7 — # Ak D TR 2~ LE T,
F 114k < 72 HSDC FHE (25t 9 2 @5 kR

HXFER[1:0] HGAP HSIZE! HCLK Communication Time (us)
01 0 N/A 0 28

01 0 N/A 1 56

01 1 0 0 33.25

01 1 0 1 66.5

01 1 1 0 51.625

01 1 1 1 103.25

IN/A IS L,

HSCLK

HSD

HSA

HSCLK

HSD

HSA |

Rev. 0
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HSA |
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-
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I U0

0 31 0 31 0

IAWV/IDWYV (32)

VWYV (32)

IBWV/IEWV (32) 00000000 (32)

7 HSCLK CYCLES

7 HSCLK CYCLES!

10390-029

45HSIZE = 0. HGAP =1, HXFER[1:0] = 01, HSAPOL =0 ® & =M HSDC &5

31

iR

24

| IAWV/IDWV (BYTE 3)

7 HSCLK CYCLES

23

N1 1 1 T

16 15 8 7 o

w | IAWV/IDWV (BYTE 2)

IAWV/IDWV (BYTE 1)

00 (BYTE 0)

7 HSCLK CYCLES

10390-030

46.HSIZE = 1. HGAP =1, HXFERJ[1:0] = 01, HSAPOL =0 ® & =M HSDC &5
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LORA
LORAGREMEE

F—H « AE V(T KL A 0x4380~7 KL A Ox43BE)IZI&MI S 11
TWBT—HDA LTI VT 4 BRET D720, ZIARRTERA
H=RLNHY ET, T7 40 b TIEZOREEENT 4 A
— T AENTWAT-SH, 7 R & 0x4380~0x43BE ZE & S
TV LYRAZIHIK R EBAL D LN TEET, (RiERE

AFR—=TNTBHE INLDLIVAZIIHTHEIALTTE 22
<Y FET, VIRKEIEICHKIZ L THHBLAREETHY | &
ATAMEEIRTE &I ERR T,

PRERRERZ A X2 —T VT B L EIE, T LA OXETFE IZHH N
M8 EY L LYRZIZ OXAD #EIAL, HNTT FLX
OXETE3 I ANER8 By k « LA K2 0x80 & EIALF T,

FADMEHERERER A R — T NV LT-BIC DSP 2 A X — h &5 2
CRHERINE T, TORICLIYRZEET T HIEAIL. (Rl
WHEAR T 4 A= —T L LA R T LictkIc, RieEs i
A X—=TNLET, INOLDOLVVAXEEFTTH7-DIZ DSP &
EIEXEXEIH Y FHA,

REIEE T 4 AT — T AT B L XX, T KL A OXETFE &b
HAER 8 By b+ LYUAKZIT OXAD % A%, fLNTT FLx
OXE7E3 12 HINER8 B b+ LI A KT O0X00 & HiAL E T,

LOREMI7A+—Tv b+

ADE7816 1%, 8 E'w I, 16 E'w I, 32 By MO EHEBIV
BERLLYPRAZENBL TWET, TRTOFSHEL YR
132 DfEE T +—~ v N TT, HONOWNHHIEMRIL 24 £
FMET, BEORNC 32 By MIEESNET, ORI, %
SYLHR(SE). B uih(ZP). B miked & #F SHRIR(ZPSE)D 3 D
FIETIToNET, FoikRE M5 %a, WEORNS 2 OREA
B EHEOHEE Y My b )2 B S b~ RIS ET,
Y uiEdid, BEOFN EAA FZ 0 Z2FIATrZ L2 LW E
BanEd, 207 r—~v MM, HFo7k LIEICK L TORE
bihEd, CriEd G eiE7 r—~ v b2 47 IR LET,
FAZE Y MO0 &R EIRIRE » M27:24] %550 TWET,

31 28 27 24 23 0

| 0000 V % 24-BIT NUMBER |
NN

BITS[27:24] ARE BIT 23 IS A SIGN BIT
EQUAL TO BIT 23

10390-031

R 47.ZPSE&BETA—< v b

FVLIPALDWET A —~ Y FELIVAZ « v TDEI 3
VIZEDFET(F 12~FK 15 5R),
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ADE/816

LORE 2w

RRBELSRAZELEBENREDL YRS

Bit Bit Length During Default
Address Register Name | R/W! | Length | Communication Type® | Value Description
0x4380 VGAIN R/W 24 32 ZPSE S 0x000000 Voltage gain adjustment.
0x4381 IAGAIN R/W 24 32 ZPSE S 0x000000 Current Channel A current gain adjustment.
0x4382 IBGAIN R/IW 24 32 ZPSE S 0x000000 Current Channel B current gain adjustment.
0x4383 ICGAIN R/W 24 32 ZPSE S 0x000000 Current Channel C current gain adjustment.
0x4384 IDGAIN R/W 24 32 ZPSE S 0x000000 Current Channel D current gain adjustment.
0x4385 IEGAIN R/W 24 32 ZPSE S 0x000000 Current Channel E current gain adjustment.
0x4386 IFGAIN R/IW 24 32 ZPSE S 0x000000 Current Channel F current gain adjustment.
0x4387 Reserved R/W 24 32 ZPSE S 0x000000 This register should be ignored.
0x4388 DICOEFF R/W 24 32 ZPSE S 0x000000 Register used in the digital integrator algorithm. When
the integrator is enabled, this register should be set to
OxFFF8000.
0x4389 HPFDIS R/W 24 32 ZPSE S 0x000000 Disables the high-pass filter for all channels.
0x438A VRMSOS R/W 24 32 ZPSE S 0x000000 Voltage rms offset.
0x438B IARMSOS R/IW 24 32 ZPSE S 0x000000 Current Channel A current rms offset.
0x438C IBRMSOS R/W 24 32 ZPSE S 0x000000 Current Channel B current rms offset.
0x438D ICRMSOS R/W 24 32 ZPSE S 0x000000 Current Channel C current rms offset.
0x438E IDRMSOS R/IW 24 32 ZPSE S 0x000000 Current Channel D current rms offset.
0x438F IERMSOS R/IW 24 32 ZPSE S 0x000000 Current Channel E current rms offset.
0x4390 IFRMSOS R/W 24 32 ZPSE S 0x000000 Current Channel F current rms offset.
0x4391 AWGAIN R/W 24 32 ZPSE S 0x000000 Channel A active power gain adjust.
0x4392 AWATTOS R/W 24 32 ZPSE S 0x000000 Channel A active power offset adjust.
0x4393 BWGAIN R/W 24 32 ZPSE S 0x000000 Channel B active power gain adjust.
0x4394 BWATTOS R/W 24 32 ZPSE S 0x000000 Channel B active power offset adjust.
0x4395 CWGAIN R/W 24 32 ZPSE S 0x000000 Channel C active power gain adjust.
0x4396 CWATTOS R/W 24 32 ZPSE S 0x000000 Channel C active power offset adjust.
0x4397 DWGAIN R/W 24 32 ZPSE S 0x000000 Channel D active power gain adjust
0x4398 DWATTOS R/W 24 32 ZPSE S 0x000000 Channel D active power offset adjust.
0x4399 EWGAIN R/W 24 32 ZPSE S 0x000000 Channel E active power gain adjust.
0x439A EWATTOS R/W 24 32 ZPSE S 0x000000 Channel E active power offset adjust.
0x439B FWGAIN R/W 24 32 ZPSE S 0x000000 Channel F active power gain adjust.
0x439C FWATTOS R/W 24 32 ZPSE S 0x000000 Channel F active power offset adjust.
0x439D AVARGAIN R/W 24 32 ZPSE S 0x000000 Channel A reactive power gain adjust.
0x439E AVAROS R/W 24 32 ZPSE S 0x000000 Channel A reactive power offset adjust.
O0x439F BVARGAIN R/W 24 32 ZPSE S 0x000000 Channel B reactive power gain adjust.
0x43A0 BVAROS R/W 24 32 ZPSE S 0x000000 Channel B reactive power offset adjust.
0x43A1 CVARGAIN R/W 24 32 ZPSE S 0x000000 Channel C reactive power gain adjust.
0x43A2 CVAROS R/W 24 32 ZPSE S 0x000000 Channel C reactive power offset adjust.
0x43A3 DVARGAIN R/W 24 32 ZPSE S 0x000000 Channel D reactive power gain adjust.
0x43A4 DVAROS R/W 24 32 ZPSE S 0x000000 Channel D reactive power offset adjust.
0x43A5 EVARGAIN R/W 24 32 ZPSE S 0x000000 Channel E reactive power gain adjust.
0x43A6 EVAROS R/W 24 32 ZPSE S 0x000000 Channel E reactive power offset adjust.
O0x43A7 FVARGAIN R/W 24 32 ZPSE S 0x000000 Channel F reactive power gain adjust.
0x43A8 FVAROS R/W 24 32 ZPSE S 0x000000 Channel F reactive power offset adjust.
0x43A9 Reserved This register should be ignored.
O0x43AA Reserved This register should be ignored.
0x43AB WTHR1 R/W 24 32ZP U 0x000000 Most significant 24 bits of the WTHR[47:0]
threshold.
0x43AC WTHRO R/W 24 32 ZP U 0x000000 Least significant 24 bits of the WTHR[47:0]
threshold.
0x43AD VARTHR1 RIW 24 322zpP U 0x000000 Most significant 24 bits of the VARTHR[47:0]
threshold.
Ox43AE VARTHRO R/IW 24 322zpP U 0x000000 Least significant 24 bits of the VARTHR[47:0]
threshold.
Ox43AF APNOLOAD RW 24 32ZP U 0x000000 No load threshold in the active power datapath.
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Bit Bit Length During Default

Address Register Name R/W? Length Communication® Type*® Value Description

0x43B0 VARNOLOAD R/W 24 32 ZPSE S 0x000000 No load threshold in the reactive power datapath.

0x43B1 PCF_A_COEFF R/W 24 32 ZPSE U 0x000000 Phase calibration coefficient for Channel A. Set to
0x400C4A for a 50 Hz system and 0x401235 for a 60
Hz system.

0x43B2 PCF_B_COEFF R/W 24 32 ZPSE U 0x000000 Phase calibration coefficient for Channel B. Set to
0x400C4A for a 50 Hz system and 0x401235 for a 60
Hz system.

0x43B3 PCF_C_COEFF R/W 24 32 ZPSE U 0x000000 Phase calibration coefficient for Channel C. Set to
0x400C4A for a 50 Hz system and 0x401235 for a 60
Hz system.

0x43B4 PCF_D_COEFF R/W 24 32 ZPSE U 0x000000 Phase calibration coefficient for Channel D. Set to
0x400C4A for a 50 Hz system and 0x401235 for a 60
Hz system.

0x43B5 PCF_E_COEFF R/W 24 32 ZPSE U 0x000000 Phase calibration coefficient for Channel E. Set to
0x400C4A for a 50 Hz system and 0x401235 for a 60
Hz system.

0x43B6 PCF_F_COEFF R/W 24 32 ZPSE U 0x000000 Phase calibration coefficient for Channel F. Set to
0x400C4A for a 50 Hz system and 0x401235 for a 60
Hz system.

0x43B7to | Reserved N/A N/A N/A N/A 0x000000 These registers should be ignored.

0x43BF

0x43C0 VRMS R 24 32ZP S N/A Voltage rms value.

0x43C1 IARMS R 24 322zpP S N/A Current Channel A current rms value.

0x43C2 IBRMS R 24 322pP S N/A Current Channel B current rms value.

0x43C3 ICRMS R 24 32ZP S N/A Current Channel C current rms value.

0x43C4 IDRMS R 24 32ZP S N/A Current Channel D current rms value.

0x43C5 IERMS R 24 322zpP S N/A Current Channel E current rms value.

0x43C6 IFRMS R 24 322zpP S N/A Current Channel F current rms value.

0x43C7to | Reserved These registers should be ignored.

Ox43FF

PRIZFEH L. WA,

PRI OWTIE, LYRY - T =y hOEIZ v a v EBBLTEE L,

SURBERLLYAZ T, SIEFERFNELYRAY QOMikT +—~ v k),

R3SV -LYRA

Bit Bit Length During Default
Address Register Name R/W! Length Communication Type? Value Description
0xE228 Run R/W 16 16 U 0x0000 This register starts and stops the DSP.

RIFFE L, WIEHA,
PURBERLL YA T,
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RUFELOR4E
Register Bit Bit Length During Default

Address Name RMW! Length Communication Type? Value Description

0xE400 AWATTHR R 32 32 S 0x00000000 Channel A active energy accumulation.

OxE401 BWATTHR R 32 32 S 0x00000000 Channel B active energy accumulation.

0xE402 CWATTHR R 32 32 S 0x00000000 Channel C active energy accumulation.

0xE403 DWATTHR R 32 32 S 0x00000000 Channel D active energy accumulation.

O0xE404 EWATTHR R 32 32 S 0x00000000 Channel E active energy accumulation.

OxE405 FWATTHR R 32 32 S 0x00000000 Channel F active energy accumulation.

OxE406 AVARHR R 32 32 S 0x00000000 Channel A reactive energy accumulation.

OxE407 BVARHR R 32 32 S 0x00000000 Channel B reactive energy accumulation.

O0xE408 CVARHR R 32 32 S 0x00000000 Channel C reactive energy accumulation.

OxE409 DVARHR R 32 32 S 0x00000000 Channel D reactive energy accumulation.

OXE40A EVARHR R 32 32 S 0x00000000 Channel E reactive energy accumulation.

OxE40B FVARHR R 32 32 S 0x00000000 Channel F reactive energy accumulation.

PRIZFEHI L. WIEHESA,

IS EME LY AL T20M% T 4 —~ v FTT,

RIBBELSRAZEENRELORA

Register Bit Bit Length During Default

Address Name R/W! | Length Communication? Type® Value* Description

O0xE500 IPEAK R 32 32 U N/A Current peak register.

OxE501 VPEAK R 32 32 u N/A Voltage peak register.

O0xE502 STATUSO R/W 32 32 U N/A Interrupt Status Register 0.

OxE503 STATUS1 R/IW 32 32 U N/A Interrupt Status Register 1.

OxE504 Reserved R 20 32ZP U N/A This register should be ignored.

OXE505 Reserved R 20 322zpP U N/A This register should be ignored.

OxE506 Reserved R 20 32ZP U N/A This register should be ignored.

OxE507 OILVL R/IW 24 322zpP U OXFFFFFF Overcurrent threshold.

OxE508 OVvLVL R/W 24 32ZP U OXFFFFFF Overvoltage threshold.

OxE509 SAGLVL R/W 24 322zpP U 0x000000 Voltage sag level threshold.

OXE50A MASKO R/W 32 32 U 0x00000000 Interrupt Enable Register 0.

OxE50B MASK1 R/IW 32 32 U 0x00000000 Interrupt Enable Register 1.

OxE50C IAWV/IDWV R 24 32 SE S N/A Instantaneous Current Channel A and
Instantaneous Current Channel D.

OxE50D IBWV/IEWV R 24 32 SE S N/A Instantaneous Current Channel B and
Instantaneous Current Channel E.

OXE50E ICWV/IFWV R 24 32 SE S N/A Instantaneous Current Channel C and
Instantaneous Current Channel F.

OXES50F Reserved R 24 32 SE S N/A This register should be ignored.

OxE510 VWV R 24 32 SE S N/A Instantaneous voltage.

OxE511 to Reserved R 24 32 SE S N/A This register should be ignored.

OXE51E

OXES51F Checksum R 32 32 U 0x33666787 Checksum verification (see the Checksum
section for details).

0xE520 to Reserved These registers should be ignored.

OXE52E

0xE600 CHSTATUS R 16 16 U N/A Channel peak register.

OxE601 ANGLEO R 16 16 U N/A Time Delay 0 (see the Angle Measurements
section for details).

OxE602 ANGLE1 R 16 16 U N/A Time Delay 1 (see the Angle Measurements
section for details).

OxE603 ANGLE2 R 16 16 U N/A Time Delay 2 (see the Angle Measurements
section for details).

OxE604 to Reserved These registers should be ignored.

OxE606

O0xE607 Period R 16 16 U N/A Line period.

OxE608 CHNOLOAD R 16 16 U N/A Channel no load register.
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Register Bit Bit Length During Default

Address Name R/W! | Length Communication? Type® Value* Description

OxE609 to Reserved For proper operation, do not write to these

OxE60B addresses.

O0xE60C LINECYC R/W 16 16 U OXFFFF Line cycle accumulation mode count.

O0xE60D ZXTOUT R/IW 16 16 U OxFFFF Zero-crossing timeout count.

OXE60E COMPMODE | R/W 16 16 U O0x01FF Computation mode register.

OXE60F Gain R/W 16 16 U 0x0000 PGA gains at ADC inputs (see Table 22).

0xE610 to Reserved This register should be ignored.

OXE616

OxE617 CHSIGN R 16 16 U N/A Power sign register.

OxE618 CONFIG R/W 16 16 U 0x0000 Configuration register.

0xE700 MMODE R/W 8 8 U 0x1C Measurement mode register.

OxE701 ACCMODE R/W 8 8 U 0x00 Accumulation mode register.

O0xE702 LCYCMODE R/W 8 8 U 0x78 Line accumulation mode.

OxE703 PEAKCYC R/IW 8 8 U 0x00 Peak detection half line cycles.

OxE704 SAGCYC R/W 8 8 U 0x00 Sag detection half line cycles.

OxE705 Reserved This register should be ignored.

OxE706 HSDC_CFG R/W 8 8 U 0x00 HSDC configuration register.

OxE707 Version R/IW 8 8 U Version of die.

OXE7E3 Reserved R/W 8 8 U 0x00 Register protection (see the Register Protection
section).

OXE7FE Reserved Register protection key (see the Register
Protection section).

OXEBFF Reserved 8 8 This address can be used in manipulating the ss
/HSA pin when SPI is chosen as the active port
(see the Communication section for details).

O0xEC00 Reserved This register should be ignored.

OxECO01 CONFIG2 R/W 8 8 U 0x00 Configuration register (see Table 29).

PRIFEEH L. WIEEHA,

23227P 13,

24
LTREENET,

v MEIZ20E Y FOFFE

FHEELFHZRLL AL T, TRENORFEDONIZ L8y hELF 12y FEFS32E Y b - U— R
32SElF, 4y MESHEVVRLZT, Ry MIFFHRRESNAEREY b U= FL LTEESNET,

SURBRRLLYAZ T, SIIFRFHELYRAZ QOMT +—< v k),
CNIAIERE S A L,

LYR5DOERA

% 16.HPFDIS L & X & (7 K L R 0x4389)

Bits Default Value Description

[23:0] 0x000000 When HPFDIS = 0x000000, all high-pass filters in voltage and current channels are enabled. When the register is
set to any nonzero value, all high-pass filters are disabled.

% 17.IPEAK L 2 X 2 (7 K L X OXE500)

Bits Bit Name Default Value Description

[31:27] Reserved 0x00000 These bits should be ignored.

26 IPCHANNEL2 0x0 The C or F current channel generated the IPEAKVAL[23:0] value.

25 IPCHANNEL1 0x0 The B or E current channel generated the IPEAKVAL[23:0] value.

24 IPCHANNELO 0x0 The A or D current channel generated the IPEAKVAL[23:0] value.

[23:0] IPEAKVAL[23:0] 0x0 Current channel peak value

= 18.VPEAK L ¥ X % (7 K L X O0xE501)

Bits Bit Name Default Value Description

[31:24] Reserved 0x00000 These bits should be ignored.

[23:0] VPEAKVAL[23:0] 0x0 Voltage channel peak value.
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7 KL & OXE502, 7 KL % OXE503, 7 KL % OXES0A, 7 KL & OXES0B %, 730 L3 31IC# L T D = LICHEE LT 2 a0,
% 19.CHSTATUS L ¥ 2 4 (7 K L X OXE600)

Default
Bits Bit Name Value Description
[15:6] Reserved 0x000 These bits should be ignored.
5 OICHANNEL2 0x0 The C or F current channel generated the overcurrent event.
4 OICHANNEL1 0x0 The B or E current channel generated the overcurrent event.
3 OICHANNELO 0x0 The A or D current channel generated the overcurrent event.
[2:0] Reserved 0x000 Reserved. These bits are always 0.

% 20.CHNOLOAD L ¥ X 4 (7 K L X OxE608)

Default

Bits Bit Name Value Description

[15:6] Reserved 0x0000000 These bits should be ignored.

5 NOLOADF 0x0 0: Channel F is out of the no load condition.
1: Channel F is in the no load condition.

4 NOLOADE 0x0 0: Channel E is out of the no load condition.
1: Channel E is in the no load condition.

3 NOLOADD 0x0 0: Channel D is out of the no load condition.
1: Channel D is in the no load condition.

2 NOLOADC 0x0 0: Channel C is out of the no load condition.
1: Channel C is in the no load condition.

1 NOLOADB 0x0 0: Channel B is out of the no load condition.
1: Channel B is in the no load condition.

0 NOLOADA 0x0 0: Channel A is out of the no load condition.
1

: Channel A is in the no load condition.

% 21.COMPMODE L ¥ X # (7 K L X OXE60E)

Default
Bits Bit Name Value Description
15 Reserved 0x0 This bit should be ignored.
14 CHANNEL_SEL 0x0 0: the A, B, and C current channels are used for the peak, overcurrent, zero crossing, angle, and waveform
measurements.
1: the D, E, and F current channels are used for the peak, overcurrent, zero crossing, angle, and waveform
measurements.
[13:11] | Reserved 0x0 These bits should be ignored.
[10:9] ANGLESEL 0x00 00: the time delays between the voltage and currents are measured.
01: reserved.
10: the angles between current channels are measured.
11: no angles are measured.
[8:0] Reserved Ox1FF These bits should be ignored and not modified.

K254 - LY RA(F KL X OXE6OF)

Default
Bits Bit Name Value Description
[15:9] Reserved 0x0000000 | These bits should be ignored.
[8:6] PGA3[2:0] 0x000 Gain selection for the D, E, and F current channels.
000: gain = 1.
001: gain = 2.
010: gain = 4.
011: gain = 8.
100: gain = 16.
101, 110, 111: reserved.
[5:3] PGA2[2:0] 0x000 Voltage channel gain selection.

000: gain=1

001: gain = 2.

010: gain = 4.

011: gain = 8.

100: gain = 16.

101, 110, 111: reserved.

Rev. 0

— 41/45 —




ADE/816

Bits

Bit Name

Default
Value

Description

[2:0]

PGA1[2:0]

0x000

Gain selection for the A, B, and C current channels.
000: gain = 1.

001: gain = 2.

010: gain = 4.

011: gain = 8.

100: gain = 16.

101, 110, 111: reserved.

% 23.CHSIGN L ¥ X % (7 K L X OXE617)

Default
Bits Bit Name Value Description
[15:7] Reserved 0x0000000 These bits should be ignored.
6 VAR3SIGN 0x0 0: the reactive power on the C or F channel is positive.
1: the reactive power on the C or F channel is negative.
5 VAR2SIGN 0x0 0: the reactive power on the B or E channel is positive.
1: the reactive power on the B or E channel is negative.
4 VARI1SIGN 0x0 0: the reactive power on the A or D channel is positive.
1: the reactive power on the A or D channel is negative.
3 Reserved 0x0 This bit should be ignored.
2 W3SIGN 0x0 0: the active power on the C or F channel is positive.
1: the active power on the C or F channel is negative.
1 W2SIGN 0x0 0: the active power on the B or E channel is positive.
1: the active power on the B or E channel is negative.
0 W1SIGN 0x0 0: the active power on the A or D channel is positive.

1: the active power on the A or D channel is negative.

R 24.CONFIG L' ¥ X Z(7 K L X 0XE618)

Default
Bits Bit Name Value Description
[15:8] Reserved 0x0 These bits should be ignored.
7 SWRST 0x0 Initiates a software reset.
6 HSDCEN 0x0 Enables the HSDC serial port.
[5:1] Reserved 0x0 These bits should be ignored.
0 INTEN 0x0 Enables the digital integrator.
% 25.MMODE L ¥ X 2 (7 K L X OxE700)
Default
Bits Bit Name Value Description
[7:5] Reserved 0x000 These bits should be ignored.
4 PEAKSEL2 0x1 The C or F current channel is selected for peak detection.
3 PEAKSEL1 0x1 The B or E current channel is selected for peak detection.
2 PEAKSELO 0x1 The A or D current channel is selected for peak detection.
[1:0] Reserved 0x00 These bits should be ignored.
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% 26.ACCMODE L ¥ X 4 (7 K L X OxE701)

Default
Bits Bit Name Value Description
7 REVRPSEL 0x0 0: the sign of the reactive power is monitored on the A, B, and C channels.
1: the sign of the reactive power is monitored on the D, E, and F channels.
6 REVAPSEL 0x0 0: the sign of the active power is monitored on the A, B, and C channels.
1: the sign of the active power is monitored on the D, E, and F channels.
[5:4] Reserved 0x00 These bits should be ignored and not modified.
[3:2] VARACC[1:0] 0x00 00: signed accumulation for all reactive power measurements.

01: reserved.
10: reserved.
11: reserved.

[1:0] WATTACCI1:0] | 0x00 00: signed accumulation for all active power measurements.
01: reserved.
10: reserved.
11: reserved.

% 27.LCYCMODE L ¥ X 4 (7 K L X OxE702)

Default
Bits Bit Name Value Description
7 Reserved 0x0 Reserved. This bit does not control any functionality.
6 RSTREAD 0x1 Enables read-with-reset for all energy registers. Note that this bit has no function in line cycle accumulation
mode and should be set to 0 when this mode is in use.
[5:4] Reserved 0x0 These bits should be ignored.
3 ZX_SEL 0x0 Enables the voltage channel zero-crossing counter for line cycle accumulation mode.
2 Reserved 0x0 These bits should be ignored.
1 LVAR 0x0 Enables the reactive energy line cycle accumulation mode.
0 LWATT 0x0 Enables the active energy line cycle accumulation mode.

% 28.HSDC_CFG L ¥ X 4 (7 K L X OXE706)

Default
Bits Bit Name Value Description
[7:6] Reserved 0x00 These bits should be ignored.
5 HSAPOL 0x0 0: SS/HSA output pin is active low (default).
1: SS/HSA output pin is active high.
[4:3] HXFER[1:0] 0x00 00 = reserved.
01 = HSDC transmits current and voltage waveform data.
10 = reserved.
11 = reserved.
2 HGAP 0x0 0: no gap is introduced between packages (default).
1: a gap of seven HCLK cycles is introduced between packages.
1 HSIZE 0x0 0: HSDC transmits the 32-bit registers in 32-bit packages, most significant bit first (default).
1: HSDC transmits the 32-bit registers in 8-bit packages, most significant bit first.
0 HCLK 0x0 0: HSCLK = 8 MHz (default).

1: HSCLK = 4 MHz.

% 29.CONFIG2 L ¥ X 2 (7 K L X OXxECO01)

Default
Bits Bit Name Value Description
[7:2] Reserved 0x0 These bits should be ignored.
1 12C_LOCK 0x0 Serial port lock.
0 EXTREFEN 0x0 Set to 1 to use with an external reference.
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BAHBAR—TIL - LORFEERAHBRT—R R LYRA
% 30.STATUSO L ¥ X Z (7 K L X OxE502)& MASKO L ¥ X 4 (7 K L X OXES0A)

Bits Bit Name Default Value Description

[31:18] | Reserved 0 0000 0000 0000 These bits should be ignored.

17 DREADY 0x0 New waveform data is ready.

16 Reserved 0x0 This bit should be ignored.

15 Reserved 0x0 This bit should be ignored.

14 Reserved 0x0 This bit should be ignored.

13 Reserved 0x0 This bit should be ignored.

12 REVRP3 0x0 The sign of the reactive power has changed (C or F channel).
11 REVRP2 0x0 The sign of the reactive power has changed (B or E channel).
10 REVRP1 0x0 The sign of the reactive power has changed (A or D channel).
9 Reserved 0x0 This bit should be ignored.

8 REVAP3 0x0 The sign of the active power has changed (C or F channel).

7 REVAP2 0x0 The sign of the active power has changed (B or E channel).
6 REVAP1 0x0 The sign of the active power has changed (A or D channel).
5 LENERGY | 0x0 The end of a line cycle accumulation period.

4 Reserved 0x0 This bit should be ignored.

3 REHF2 0x0 The active energy register is half full (D, E, or F channel).

2 REHF1 0x0 The reactive energy register is half full (A, B, or C channel).

1 AEHF2 0x0 The active energy register is half full (D, E, or F channel)

0 AEHF1 0x0 The active energy register is half full (A, B, or C channel).

% 31.STATUSL L ¥

Z (7 K L& OXE50

3)& MASKL L & X% (7 K L X OXE50B)

Bits Bit Name Default Value Description

[31:25] | Reserved 0x0000000 These bits should be ignored.

24 PKV 0x0 The end of the voltage channel peak detection period.

23 PKI 0x0 The end of the current channel peak detection period.

22 Reserved 0x0 This bit should be ignored.

21 Reserved 0x1 This bit should be ignored.

20 Reserved 0x0 This bit should be ignored.

19 Reserved 0x0 This bit should be ignored.

18 ov 0x0 An overvoltage event has occurred.

17 ol 0x0 An overcurrent event has occurred.

16 Sag 0x0 A sag event has occurred.

15 RSTDONE | Ox1 The end of a software or hardware reset.

14 ZXI3 0x0 C or F current channel zero crossing.

13 ZX12 0x0 B or E current channel zero crossing.

12 ZXI1 0x0 A or D current channel zero crossing.

11 Reserved 0x0 This bit should be ignored.

10 Reserved 0x0 This bit should be ignored.

9 ZXV 0x0 Voltage channel zero crossing.

8 ZXTOI3 0x0 A zero crossing on the C or F current channel is missing.
7 ZXTOI2 0x0 A zero crossing on the B or E current channel is missing.
6 ZXTOlI1 0x0 A zero crossing on the A or D current channel is missing.
5 Reserved 0x0 This bit should be ignored.

4 Reserved 0x0 This bit should be ignored.

3 ZXTOV 0x0 A zero crossing on the voltage channel is missing.

2 Reserved 0x0 This bit should be ignored.

1 NLOAD?2 0x0 Active and reactive no load condition on the D, E, or F current channel.
0 NLOAD1 0x0 Active and reactive no load condition on the A, B, or C current channel.
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EVAL-ADE7816EBZ Evaluation Board

! Z = RoHS YL i,

I°C 1. Philips Semiconductors #:(F7E D NXP Semiconductors #)A3 I L7=3@{E 7' v k2T,

Rev. 0

— 45/45 —




	特長
	概要
	機能ブロック図
	目次
	改訂履歴
	仕様
	タイミング特性
	I2C互換インターフェースのタイミング
	SPIインターフェースのタイミング
	HSDCインターフェースのタイミング
	すべてのタイミング仕様の負荷回路


	絶対最大定格
	熱抵抗
	ESDの注意

	ピン配置およびピン機能説明
	代表的な性能特性
	テスト回路
	用語
	クイック・スタート
	入力
	電源とグラウンド
	VDD、AGND、DGND

	リファレンス回路
	REFIN/OUT

	リセット
	ハードウェア・リセット
	ソフトウェア・リセット機能

	CLKINとCLKOUT
	アナログ入力
	入力ピン
	PGAゲイン
	デジタル積分器
	折り返し防止フィルタ


	電力量の測定
	DSPの起動と停止
	有効電力量の測定
	有効電力と有効電力量の定義
	有効電力量レジスタ
	有効電力量スレッショールド
	電力量の積算とレジスタのロールオーバー

	無効電力量の測定
	無効電力と無効電力量の定義
	無効電力量レジスタ
	無効電力量スレッショールド
	無効電力量の積算とレジスタのロールオーバー

	ライン・サイクル積算モード
	2乗平均の測定
	無負荷の検出
	無負荷スレッショールドの設定
	無負荷割込み


	電力量のキャリブレーション
	チャンネルの一致
	電力量ゲインのキャリブレーション
	電力量オフセットのキャリブレーション
	電力量位相のキャリブレーション
	RMSオフセットのキャリブレーション

	電力品質機能
	電流チャンネル・グループの選択
	瞬時波形
	ゼロ交差の検出
	ゼロ交差の検出
	ゼロ交差タイムアウト

	ピークの検出
	PEAKCYCレジスタの設定

	過電流と過電圧の検出
	OVLVLレジスタとOILVLレジスタの設定
	過電圧割込みと過電流割込み

	電力方向の表示
	角度の測定
	周期測定
	電圧サグの検出
	SAGCYCレジスタの設定
	SAGLVLレジスタの設定
	電圧サグ割込み
	チェックサム

	出力
	割込み
	通信
	シリアル・インターフェースの選択
	I2C互換インターフェース
	I2Cの書込み動作
	I2Cの読出し動作

	SPI互換インターフェース
	SPI読出し動作
	SPI書込み動作

	HSDCインターフェース


	レジスタ
	レジスタ保護機能
	レジスタのフォーマット
	レジスタ・マップ
	割込みイネーブル・レジスタと割込みステータス・レジスタ


	外形寸法
	オーダー・ガイド


