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Analog Devices,Inc. (ADI /A&]) [ ADE HRETHE IC &5 F—R B RE iR R 28k
SR, S DA RS N S T IR (KWh) FLFE TR (KVA). EIhIh# (KVAR). #)7HR
BRI AR I & ) BAR 200, &AM Z AT R TR DL L R AR R . X
ADE HifETTE 1C & s i #e 25 (ADC) 5 [ i€ Dy Re 8715 5 AL FL 25 (DSP) FH T~ Bl &,
AU A T & rTEEVEAYERE, RN HEE 510 Lk ThRERn 5 .

ADI 2 EFRAE T H AR T E AR U R AT SR A, AR R AR
BEAMRS, R ADI HORF R AR 28K, Tk 2.5 {Z3bl .

1.1 ~=@EN

FFHHBETF R (& 2013.6)

| =l

poereis | M AAR | curen ot | curencrait o PSR | 124
poerosa | T VAVAR, | Comet vanstomer |~ | wssng ewrar | 2 Ped SP1 | 2 e
ADES566 Irms, :,/VAa,ttVrms, Currentél’r:z\:fformer, 8052 Missing Neutral 12C, PLlJJ,IASR??' SPI, Gﬁé_ggd
poesses | AN | St Tararmer, | os2 | msong Newrar | 2 Fked SPL | e
ADE7518 IrT/Tm\gAW\;ﬁR Currentél’rl;igfformer, 8052 ) 12C, PLlJJ'IAssg SPI, GALla_'t:egd
ADE5166 Irms, ;/VA;nVrms, Current;’rzﬁgfformer, 8052 l\:g:ﬁ;tl\llzeal:]tl:al 12C, Pljjfs_?_ SPI, Gﬂa_ggd
ADE5169 Irms, VA, VAR, Current Tran;former, 8052 Current Fault, I12C, Pulsed, SPI, | 64-Lead

Vrms, Watt Rogowski Coil, Shunt Missing Neutral UART LQFP
ADE7116 Irms, ;/VA;nVrms, Current;’rzﬁgfformer, 8052 l\:g:ﬁ;tl\llzeal:]tl:al 12C, Pljjfs_?_ SPI, Gﬂa_ggd
ADE7156 Irms, :,/VAa,ttVrms, Currentél’rl;igfformer, 8052 nﬁi;ﬁgt;:lﬁlrtm 12C, P&L\ss? SPI, GALla_'t:egd
ADE7166 Irms, ;/VA;nVrms, Current;’rzﬁgfformer, 8052 l\:g:ﬁ;tl\llzeal:]tl:al 12C, Pljjfs_?_ SPI, Gﬂa_ggd
ADE7169 Irms, VA, VAR, Current Tran;former, 8052 Current Fault, I12C, Pulsed, SPI, | 64-Lead

Vrms, Watt Rogowski Coil, Shunt Missing Neutral UART LQFP
oeTsen | e VAVAR | Core eorner, | 9052 | wssingNewra | 201t P e
ADE7566 Irms, \\I/v,:tt\/rms, Current;’rzigfformer, 8052 Missing Neutral 12C, PLjJ'IA\ssg SPI, GEg_Egd
poerreis]  war | Cornifesomen || Gefat | puses | 2ie

ADE7757A Watt C“rre”t;mfformer’ - - Pulsed 12’5?3"
ADE7768 Watt C“rre”tgﬁﬁgfforme“ - - Pulsed 12’5?3"
ADE7769 Watt C“rre”t;mfformer’ - - Pulsed 12’5?3"
poerres | MRS | Coren Tanstorner | -
poeTrss | e VAR, | Curent Tarterner, | - pused 57| 201580
ADE7751 Watt Current Transformer, : Current Fault Pulsed 2diead
ADE7759 Watt Current Transformer, - - Pulsed, SPI 20-Lead
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ADE7755

Watt

Current Transformer

Pulsed

24-Lead
SSOP

AR )

(#% 2013.6)

Current Transformer, HSDC, I12C, 40-Lead

ADE7880 |VA, VAR, Vrms, Watt Rogowski Coil Current Fault Pulsed, SPI LECSP
Current Transformer, HSDC, I12C, 40-Lead

s SIS Rogowski Coil - Pulsed, SPI LFCSP
ADE7858 Irms, VA, VAR, Vrms, Current Transformer, } HSDC, I12C, 40-Lead
Watt Rogowski Coll Pulsed, SPI LFCSP
Irms, VA, VAR, Vrms,| Current Transformer, HSDC, I12C, 40-Lead

ADETEE Watt Rogowski Coil Current Fault | p cod Spi LFCSP
Irms, VA, VAR, Vrms, Current Transformer, HSDC, I2C, 40-Lead

ARSI Watt Rogowski Coil Current Fault | p 1ced. spi LFCSP
ADE7752B Watt Current Transformer - Pulsed zgéfgd
ADE7762 Watt Current Transformer - Pulsed Zé-é_)legd
ADE7752A Watt Current Transformer - Pulsed zgéfgd
Irms, VA, VAR, Vrms, Current Transformer, 24-Lead

ARIEIES Watt Rogowski Coil ) Pugse] S solIC
Current Transformer, 24-Lead

ADE7754 |Irms, VA, Vrms, Watt Shunt - Pulsed, SPI SOIC

1.2 8558

BETRAT MLAH SR 5 B IR

http://energy.analog.com/zh/segment/nrg.html

HRERETTRARTR

http://energy.analog.com/zh/metering-energy-monitoring/segment/nrg.html

REETHER IC = MEH (BR TR M)

http://www.analog.com/zh/analog-to-digital-converters/energy-

measurement/products/index.html

ADE 7= % Wl RS (M AN-639)

http://www.analog.com/static/imported-files/application notes/AN-639.pdf

IVAZEE S

AN-559: A Low Cost Watt-Hour Energy Meter Based on the ADE7755
AN-564: A Power Meter Reference Desigh Based on the ADE7756
AN-679: A Low Cost Watt-Hour Energy Meter Based on the ADE7757
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AN-916: A Multifunction Power Meter Reference Design Based on the ADE71xx/ADE75xx

Family

AN-641. A 3-Phase Power Meter Based on the ADE7752

AN-1118: Calibrating a Single-Phase Energy Meter Based on the ADE7953

AN-950: Calibrating a Single-Phase Energy Meter Based on the ADE71xx/ADE75xx Family
AN-1152: Calibrating a Single-Phase Energy Meter Based on the ADE7816

AN-1076: Calibrating an ADE7878-Based, 3-Phase Energy Meter

AN-1171: Calibrating a Three-Phase Enerqgy Meter Based on the ADE7880
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E2F HEEITENERRS

2.1 ADE RYIBEHESTHFNEXTIERE

ADE B A TIRE AT R RE . FLRERE DA BN (] (AR Sy o 1 R D p F R FLR
BRI, BAONELR (W) BEEHAS Jfs).

NHEFREE SR E ADE B R A ESTRIL IS T A CEERA ThZh & A e R & D .
ADE IC X} H I A5 5 MR AL 5 24T SE LRI D R s 8 N BI0RE R 45 SRAH 35 21 SEi 1 2
RER, RIREBHATIEBAA IR NG RME, Hdt Pl RirERmaeEE .

V(t)

(1)

Uty

FESRRI I RIAT A, AR AR AR 21 ) i IS AT LR AS 5 #2 BOHZ/60HZ (IESZfE S (A
HREEN, PF=1, PF FRNZHHREE, EHERSEME) , WHEGESHAREN V, il
SRR WA FRUE 5 AN IR R B R

it

v(t)= 2.V sin(ot)
i(t)=v2. sin(ot)

BEE ThEAE SR — AN IEZREE S .
P(t) = V2Vsin(wt) - V2Isin(wt)

1-cos(2wt)

=2Vl ———=VI— VIcos(2wt)

FERGKIN N, IESZ BRI MEE T 0, X BRI SR H) D)3 NS i s A
BB e ASZ T B I 8008 . 5 BN SER R, ATAN 20Eh 3N VAR 8 IPR. P=VH 2
PF=1 I A T Zh %

PRk, e RETH RN A AL SRR, 7 25N RIE PEEAS R AT B D R A RUE
Bk _FSIEB ) i RE R I 8] (10 SRR i 2k 0 T BT
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'y

E

E = [pdt

2.2 BB SR

AINE. EUNTIRINETIR, EA, DERFEHK
e AT LA 5 2 (B AR AL 22090, PRI L R MTHRL R AR SR LA s i e Ty 6.«

P(t) =2 V- sin(wt) x V2 - I+ sin(wt+6)

= 2VI[sin(wt)? - cosO + sin(wt) - cos(wt) - sinb]

S PO EIR BNV - cosO. WIRXTBRIN RS S P()E L 95K 1 INFHA] 4
HATFY, IS ATHREIE UL VI - cosO . X5y ThHRARE A3 ESLPris F e AEB 20

AfIL, TR, G S RMAAL Z0WE T SEPRI TR FE, 08UE 5T IR,
cosOBME 25T IR KL

FH b, PERMOKIETEIHYUEARmE8. B EEA E0 ME I sE . Bnd Z
FIEHOER (Ml [ R R B A Z=R+X, [, V. T NEEHRRESHELER,
TRA KM ERREA:

Vv
R +jX

i=

ORI R A PE T R A SRR MO SH SR, ThERANIEME: 4
WO AR, DhRMNTE: T FERASEiO AR, DhRMIGE 90°, BWAETIH
FR S RS o

ThEH4% (Power Factor, PF) 5 Ih M 5 bR X~ EIFR:

WHNEE A S FrF0r H1%: 4006 100 006 Email: china.support@analog.com 8
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=
%
S
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ACTIVE (-
REACTIVE(-
PR~

CAPACITIVE RealPower
CURRENT LEADS PF=
TAGE ApparentPower

REACTIVE POWER
[VAR]

)

G=—60" PFec0SY . orve RealPower

F=
JRealPower * + ReactivePower?

REAL POWER [W]

1
ACTIVE(:) ACTIVE(+)
REACTIVE(+) REACTIVE(-)
PF(- PF(+)

HI VI - cos@AR M L SLPRBAERIZh AR, I HE SOV A ThTE.

IRFBAN 1 (RIThHRMA0) KIFT, HBEMERA ZE R ViR T SEbx
IZhERIEFE, K HE SO DR

MR, KEVI- sin@ 2 SUAEII IR (UREDIZR), Zik, HIhR, LIhTHR AL
FEDIFRME— N EM =M, AR =M.

Xo T H R 7 e DA R R i () B R 4%, BN SR T SR IR B A

1. fEE B IR R RE ST ET T TN, BUBRAR TR S EAE 1. W R A R AL
100KVA FIFIAETNZR, EHIhREECN 0.7, M A EEAEH 70KW B DhI %K.

2. YWIHLZESH T IO HEIRATE, 0 T R EE. BIWThREECN 0.7, B
TOKW [ DhIhZ, MIFEEA Y 100KVA IFEDZ, KRk B, 2
ERARFE SR K

FLBE T Al R BERE X
HS N mRIL
I AR — LA

K 100%
P ’

F o b =

WHNEE A S FrF0r H1%: 4006 100 006 Email: china.support@analog.com 9
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$3E EINAEEEE

N HHZIFF R FAQ BEAT PEARMIAUE o« Herhraiy i K BUE ,  Hr LT Y 1SN il 7t
I TR AR 2 o

3.1 MEIKB R FERFELL, BRAERR

BT RN
LR E 7 i KA, =&tz R ERE )1, HitWE
(Shunt)

R A (CT) | mA i aAE ), K | ELUURARE A )
ke, ROtEAREE | o7

IR AR FEHRATEAE S, T8 | MR ERE, AR B
FBTEH LI ONIEST|

% I 2k P * RAA, TEMIAE | B, AR

(Air-core CT) PR, (RIhFE, TCH | XTHEETIECONEUR, TR

Tilwrs rl i, FEahads | iRk
WH, EEIEEAR

*P IR (Rogowski Coil) SFRAE difdt f&1&a%, Hhm{E 5 Lt T B e —Hr S35
i 2 IR Pl A Dy LA R B, SRR () L A BB JE T B 25 AR 70 HEL IS

3.2 & shunt BEFE ML o)’

%% shunt I FEH B — TR

PR TR G, 2 pERR, B KR

Shunt 5 J5i: shunt 1) #EEE AT e fdm H A . 45 R AT e 38U 5 5 KB,
I FH UG MR 3] L R R (1 VA

TIHRE: rias N R B Sk, DI @i A o i AL R

B SRR U as N7E B IR LAV B A Aty S i B A 5 i

DIFEEEK: 4 IEC61036, #EMEIEMIIFEAREEY 2W, BRI RS HFEES

WHNEE A S FrF0r H1%: 4006 100 006 Email: china.support@analog.com 10
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3.3 i£¥ CT SE T EMLL |0

S L VEAHALRE, A ORAT R HL R LR AR A B S AL TRUBONLVE R A2 8 K, REIE LR N
. ERERBERRT, BREEGS AW, Btk NG B FAUE AT & H
RIS . RIS W B A AHAE, SR B 25 RE T Xt iR Z2 34T AN A RE
ioh, L CT EMRIEIER I ITA L & 51 HEEA MZI R %, HEERE CT kMR
TKP AT —H

3.4 BRI EREML LR

RHEm PR BE bR R AE — AR AN A M A S . R — D RE B, 7T
LAV i N2 T8 22 5, T BRAT BT e F AR S 1R 22 5

B8 B MR A T BT 1o AH LR HE E R {6 FH 10 LA SRR 2 15 5 AL R 22,
USR] CT 5% IRER B O B i A% T s 7 AT AR AR e . R 75 BEOR S aSVE gl
B, FREIAT M RHE . RAEFITIE S LM

Table 2. Calibration Conditions

Calibration Steps Typical Requirement
Gain VeV,l=l,cos8=1

Phase VeViul=l,cos =05
Offset V=V, | = lmin, cOs B= 1

i LI A 5 R AR I L RSB BB L T R A

FEARATIEOL T, AR B AR HE 1S, A e AT AR . SR EAT I s A e
WR T EABAERTE, R E AT IR I .

KTAFEF R, H25%:

AN-1118: Calibrating a Single-Phase Energy Meter Based on the ADE7953

AN-950: Calibrating a Single-Phase Enerqy Meter Based on the ADE71xx/ADE75xx
Famil

AN-1152: Calibrating a Single-Phase Enerqgy Meter Based on the ADE7816

AN-1076: Calibrating an ADE7878-Based, 3-Phase Energy Meter

AN-1171: Calibrating a Three-Phase Enerqy Meter Based on the ADE7880

3.5 1000:1 HIEISTEEIPEE 0.1%2HAS X

1000:1 MIEHASTEREINKEE 0.1%F8 HAsTHE IC, {EHFE S M EAEIMEE W EFLM
1/1000 fG L E A BLBRRE 9 0.1% . f5iltn, ADE7878 $iE & Mtk % dos th B Th %

WHNEE A S FrF0r H1%: 4006 100 006 Email: china.support@analog.com 1
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DANALOG
Fh il B (AD Exoood) ™ i L I AR 2 DEVICES
1000:1 WIBhATEHINASE N 0.1%, RoaRMEH AR 2] 0.5 mV K, HASHIIN & S A T)
RIRZERNEL 0.1% GHEMFAN 500 mV). FEKSERZMAME, Fye &Ml
— LA R WS R ARG R HEE, EESHRIEE, RAH LT ENE.

3.6 BEIRIE

LA ADE7953 M|, i@%, LHJE MCU nf LS F— B i) 5 F5 ADE (& Fr g7 i85 .
O SE U 26 75 B IE I KRR 2 66ms. BT LUB{E 61T vl AR b n 100ms. S 4F (1) 77
e R A P, @ IRQ S, IRQSTATA FF A7t E Mbr &2 B AL,
i 2% BAR SEEE T 0 S SR .

3

Nt

3.7 RMS EHER2MM#ITH, HAaRENEE

ADE & /1) RMS #ue —Mzah Py, A2willE. A%, W ADE7753,
ADE7763, ADE7754, ADE7758, ADE75xx, ADE5169, ADE71xx, Al ADE5569, HiJk
RMS Wl & 4 HEE, AREABUENE . Bt &0 BE RMS it 2 BEA
B DX & RIEsh Ty, FrbAE— B @ RS fifE. % E—/1 ADE7953
B, MHEAEEFAMN O V 8B ZBHZIE, B FRE KL 200 2R E# LR E.

Pl S 1 Sl ST TR RIORS FEE AR, o SR A G R /D S R i R SR S I . AR o
FH o BT 75 (RS P IR 08 A I SEAI [8] . 7 2 55 B W BdE T ) RMS @S2 ]

=

RS REGISTER READING

AEERERERER

SAMPLE FREQUENCY IS 699k

500 plaaal 1500 2000 50 o000 1500
EAMPLES COLLECTED

3.8 B4R IRMS HFHERAIERIE R RISE

B A A TS e P A T R
— NIRRT
1. yHAEER A TR ER
2. U RMS FHAEdE, il
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LA T (ADExoood) 7 il 5 L 1 LA 25 DEVICES

3. HiE Amps/LSB [FH 4, 1% E0E CATHE A RMS 274728 5e 80 bU
4, RAFIXNEEL XA B T RMS 251728 80 a2 5518

3.9 ADE itER R EERNEERINE
BT AT A ADE 57 M. BEAT ECRIUART , 7 AR ek . (B
FEXF T BRI (RS BEAE 100:1 1378 75 A AE LT 1%
3.10 ADE RIF=REFTHITNEEITE, BREEBYITEIE.
faThER/H EE

ADE ZAF= ] LU XA IR . WEBHIThR .. BEEF A AN E R 55, Fr,
%] LB Thie e A7 ge ik B AT R A 75 B el 4 2.
L ADE7878 N, it ACCMODE %17 #% i) HEATHH M Br & «

Table 48. ACCMODE Register (Address 0xE701)

Bit
Location | Bit Mnemonic | DefaultValue | Description
1:0 WATTACC[1:0] | 00 00: signed accumulation mode of the total and fundamental active powers. Fundamental

active powers are available in the ADE7878.

01: reserved. When set, the device behaves like WATTACC[1:0] = 00.

10: reserved. When set, the device behaves like WATTACC[1:0] = 00.

11: absolute accumulation mode of the total and fundamental active powers.

32 VARACCI[1:0] 00 00: signed accumulation of the total and fundamental reactive powers. Total reactive powers
are available in the ADE7858, ADE7868, and ADE7878. Fundamental reactive powers are
available in the ADE7878. These bits are always 00 for the ADE7854.

01:reserved. When set, the device behaves like VARACC[1:0] = 00.

10: the total and fundamental reactive powers are accumulated, depending on the sign of
the total and fundamental active power: if the active power is positive, the reactive power is
accumulated as is, whereas if the active power is negative, the reactive power is accumulated
with reversed sign.

11: reserved. When set, the device behave like VARACC[1:0] = 00.

X} T ADET7758, T8 i AL DR 25 A7 4 BB Ly Tha, m] UK 28 8 11 20
i, THE 1S WIIHRE, HEUE LT 1S WHFEThR ., EXMELT, hREENE
BERA IHz, I8 X7 0] Pl 2 — BN 7 R .

X}T ADE7878 XFEHIF= i, HEIRMLIRFAF AN 2T 6 55 Ll & . 1)
RLAT A I 6] 125uS, HI L 8KHz I R 34T 35 .

3.11 ADE B F S E SR EZ B

TR, SEBR I TR HE RS RN 5 A7 A a0 far $ S e A% AR R N - LA
RO B MANG SN E. WHEE. BRFERH A (440V-10A-4400W), 1
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FoE e E 10000 (HEFEX MM K R), 2 (220V-5A-1100W) Hir A\ Th & 5402
2500, TEAMBY% HE L5 6 55 i SE s T % FLE

A DASE B AR RIS 22 H B 53 WhILSB . 7] LLERE LR A 305

Load{W) = AccumulationTime | sec)
xWATTHR = 3600

WhiLSE =

Accumulation Time J& 2k & 8 2 1115t ]

XWATTHR & fit & 27 17 25 1220
3.12 A% AR MR, RINMEIMEY, fTER

KL A J0 SO, P B A 45 (10 5T R B8 A [T (15 BRSE 0T 45 2 (1 2 4 s I [A)
P R L RE SR T

N T SEDURR TARRE, sehr E TR —RAWHTAHRS 5N UTED WAL
F W% (LINECYC) J&, ADE =fE— M Wii&EfAa R RITBEE, Hfds M FRHAMR
kel (hIRRES T4 CYCEND &AL f5, £/ Wit e Ritas Rn a5 —Ha
i (W EAF ) LAENERGY) FRAtHI Ui, AR5 A B & A7 o = EHOT 4 Rt iee
2555 LAENERGY [E € I [A] B8 — IR

WGAIN[11:0]
48 1 0
QUTPUT L b T T T T LI T I(jljl T 1 T
RHEM a 8 @ Y Y | S I Y | |
LPF2 7}5( ¢
APOS[15:0] [ $ 2 \
: T T1 Il:l‘-l T
e BT ) CA At ACCUMULATE ACTIVE
LPF1 I L 0 EMERGY IN INTERNAL
| LAENERGY [23:0 REGISTER AND UPDATE
CHANERE?_"; _— D\- | ZERO CROSS | CALIBRATION | [23:0] THE LAEHERGY REGISTER
ADC DETECTION CONTROL AT THE END OF LINECYC
1 LINE CYCLES
E‘}E
LINECYC [15:0] DEETEHIGE

Figure 69. Energy Calculation Line Cycle Energy Accumulation Made

PREEILEEE YISk Wt
1. AT RARE— I BRI R H e v A SRR o)
2. BmfEEgE, HBiTiRmRetH B
3. HUTRAEHERRE, TNt HEE
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3.13 ADE7878 (ADE7854/ADE7858/ADE7868) n{a] SL I #8 ¢
B, snfrscIffEfENE, BEEREEPENSLER

DL T A ThRE sl . ADE7854/ADE7858/ADE7868/ADE7878 14421t
EREM L BRI RE S, M ESEER L. BRE S # e E R T

PRI AT H R T, SRS 5@ HC T EOE IR S AR DR BRI 5, LR PRI e
5, XIT ADE7878, ¥#liH A 256KHz, XEWKXX T 50Hz 155, MO HEN
360°x50/256000=0.0703°. 7t ADE7878 i, iE(55H Fhlk i Hoh, dF@ER
(Zero-Crossing Timeout) ZhREWHEH T 74 H 7.

HE RS ) B 3o e = A P A S B R IR A F e, IR o 1 I s

ARSI Ty R (R G I e I = A RS 5 BRI A, AR DI A 1 T
%I T ADE7878, #iill & it ANGLESEL[1:0]#47 e+ . W& 45 Bk 1A ANGLEO.
ANGLE1. ANGLE2 #7f7#s. ANGLEO. ANGLE1. ANGLE2 &y 16 hifofF 5 9947 8%,
H 1 LSB % 3.90625 ps (1/256KHz).

Bit
Location | Bit Mnemonic | Default Value | Description

10:9 ANGLESEL[1:0] | 00 00: the angles between phase voltages and phase currents are measured.
01: the angles between phase voltages are measured.

10: the angles between phase currents are measured.

11: no angles are measured.

24 ANGLESEL[1:0]HUERIAfE I, iﬂ'ﬂ%%*ﬁﬁ@%&%ﬂ%ﬁ S EIANL 2, BIThR A
AR TR R BT 7 208 CHIE SRR, @XM =& PF RS AT

RES R FIFMA o)

360° % f,
cosgx = cos| ANGLEx x J e
256 kHz

R
- -
- -~
-
‘\

L 4

| ANGLEO

MBI E S AL (BRI 2 B AIAEA ZRT, ANGLEO. ANGLE1. ANGLE2 4y
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TR B & R E R g o

rF 3

Phase A Phase B Phase C

----- - ey

/’ “\‘/
N P AN .
______ - b
| ANGLE2 | ANGLE1
B ANGLEO

3.14 ADE &%= man{a SLI B 53 BB Th gk
G AT N B BLIERF RS K E2 A UL S 5 A0 ek

FAHE AR S ADESLXX. ADE71XX. ADE7953 ZRftpinf sl yii@iE, W&
2R B BEAT R W . 2432 2 el A RN 2 HEL IR TR ) R TR HE T O R, U R R RS R

FAULT

CF1DEN
MISSING NEUTRAL
GAIN ADJUST

SAG
DETECTION CFxSEL

MISSING NEUTRAL

BEAk, g R, P AEMNIREE S, IR RMS MRS R 4L
ARER. i5h, ATRER A RS r D) 4 ] A e

PHASE h PHASE

NEUTRAL | | ENERGY METER NEUTRAL TENERGY METER
1
§ % =
loegs | \,‘7.‘ e | k-" 0 ;
T I, / LOAD ’ = LOAD
— 4 NEUTRAL IS AL !
e, SCONNECTED : -
Normal Single Phase 2-wire Connection Missing Neutral Condition

TLRIELER
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PHASE T PHASE

nnnnnnnnnnn

NEUTRAL | [ EAERSYMETER NEUTRAL ‘
a [y e
I ’\ | |
| )
o= = /'/ LOAD . T o
LN - e
Normal Single Phase 2-wire Connection Earth Fault Condition

K FEHAULAS

FANP), fE=AHHEAEIT R, 41 ADE7878, <Rftun M5
1. ThPEIER: K “Missing Neutral”
2. LA ILE “Neutral Current Mismatch”

3.15 ADE7953 B/ HRIBEBMTAER

ADE7953 A AN FEEIE . JHiE B v LA EE L, W A Bhdk AT 57 Al
T%%Pﬁ/\ﬁﬂﬁ%ﬁiﬂﬂiﬁﬁﬁﬁﬁ* 18 Bl DLHEZRALEIE A 58— HifiiE
AR BOAE T P9 N 8T F s TR A\ e AT PGA E’Juﬁ

3.16 ADE7758, ADE7880 #1 ADE7878 B ZE[X 5

ADE7878 &% Ihft —AHHRETH = A, 5 ADE7758 AL, ELEFR AL ¥ 2 1l
AR I RIS A T BDI AR DA RE . kb, ADE7758 XfHLR RMS il &
KA EAREF S, HiE RMS B E G E R A, H D& 58 A0k LA X BIC .
ADE7878 ) RMS il &, JCit i FR/Hti@IE, R T moks B 5k,

ADE7854, ADE7858, ADE7868, Fll ADE7878 & 5| it & 1) =AHiTH B o & iy
DX A] LA 2% N T Ak

Fund. | Tamper

IRMS, WATT | Detectand

VRMS, and Low Power
PartNo. | WATT | VAR | and VA | di/dt VAR Modes
ADE7878 | Yes Yes Yes Yes Yes Yes
ADE7868 | Yes Yes Yes Yes No Yes
ADE7858 | Yes Yes Yes Yes No No
ADE7854 | Yes No Yes Yes No No

5 ADE7878 #HLt, ADE7880 it— 5| N T 4@l & 5] 2, AT DAR 25 H 383
PLR B A G B AE s ADE7880 1 LAZS HY P e 8 i 3t = /ME W o E A G &8 ; 7T
=N & HX, HY, HZ SFESHTIEE, EFCERFELENA
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D otVices
FL - (ADE X)) 72 it i L, ) S i 2 DEVICES
(45~66Hz), I & Bt i ik 63 Yk (&) 3dB 5 56 A 3.3K).

-ACTPHSEL bits HCONFIG[2.8]
select the phase used to 3s time base

-HPHASE bits

HCONFIG[2.1] ‘ Output registers used when one of phases A, B, C is analyzed
select the phase

being monitored
™ ‘ FVRMS | FRMS | FwaTT | Fuar FVA FPF VTHDON | ITHDN
HXVRMS | HXIRMS | HXWATT | HXVAR | HXVA HXPF | HXVHD [ HXiHD
IA, VA —» —
HYVRMS | HYRMS | HYWATT | HYVAR | HYVA HYPF | HYVHD | HYIHD
1B, VB —» HZVRMS | HZIRMS | HZWATT | HZVAR | HZVA HZPF | HZVHD | HZIHO
ADE7880 Harmonic = =
IC, VC —» Calculations
HXVRMS | HXIRMS | HXVHD HXIHD :
Output reg
IN, ISUM —» f— | HYVRMS | HYRMS | HYVHD HYIHD used when neutral
HZVRMS | HZIRMS | HZVHD | HZIHD currentis analyzed

) Fr ot

ISUM IN ISUM IN
results results results results

“AX_HY. AZ registers select the
hamonics to monitor

-HRATE bits HCONFIG[T:5] select the
update rate of hammonic registers
-HSTIME bits HCONFIGI 3] select
the delay in triggering HREADY
interrupt

-HRCFG bit HCONFIG[D] selects &
HREADY flag n STATUSO is set
immediately of after HSTIME

3.17 ADE7880 Ky 3.21 SR

ADE7880 4k 24 [z fiasfifH 3.21 A 5K R Mg rh, B =R 585
5 AR EAL, 5 21 MR NEGE. ATURASHI R KM (OX7TFFFFR) J2 3+1-
1/221=+3.9999.

AT LA 90 25 17 A A R DA 22 SR e i S I
3.18 apfarxt ADE71XX/ADE75XX/ADES1XX/ADES5XX SOC H,
BB BT it TR FIIRE

ADET71XX/ADE75XX/ADES1XX/ADES5XX #24t Single-Pin 1 5.4% L& 1 N Th &g,

KFGEMBAE O R CHE . NAGE, WS E MR UG-061, LA N H
2£iC AN-916.

—

S, ADE7xxx Downloader. vi
Fl= Edit Operate Toos Wrdow belp

&
ADE71xxFx.x ADE75xxFx.x Downloader V3.x

Hex Fila to Download SHELORSIN
B C: Mestuhex h‘

Valid [ntel HEX FILE

Mz Erase Complete
Programming Complete

2.430000 SECONES

e | |
o 1 e

O0-034

USB-TO-UART CONVERTER
Figure 32. Serial Downloader—Complete (ADE8052Z-DWDL 1)
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E,Mmun
B BE T B (ADEXXXX) 72 & T i) R DEVICES
HFOTNE~EF USB-TO-UART &4k

1£ ADE71XX/ADE75XX, ADE51XX/ADE55XX ZRFIVEALREM T, $24t ADE8052Z-
DWDL1 USB-TO-UART 245, nJ DL TREFHIE O EG

RS LA USB S —H i, T 35 H USB-to-UART Mriets i (U
FT232BQ).

FEAPRAR e, ADL SR FI T4 PEFRBS R SCHE T Kel 58 IAR 47 EE554).

3.19 =N BREREEN

EREEN=ANZES (ZPBRERRSE), KBHREEESE

e R ANEE

FHASE &

SOURCE %, amee PHASE B

ANTIALIASING [0 lar
FILTER | g 1y,

;%%l ANTIALIASING [0 lor
! FILTER | 4,
ﬂé: m -_I .I!.N'I:Iﬂ:.Tl:gIhE 0 lae

M o

aTTERUATION D Ver
HETWORK | oy

i:IT:j

ATTENUATION [T Ver
HETWORK [ oy

aTTERUATION ™D Var
HETWORK | o

= | g

W

XL AR T =AU RS, B A AR AT R R A R . X R
JiTfi ADE =it BRAHIBC &

Active Powere= Vs [, 4Vax s+ Vex I
= {Var - V) = (Lar - Lan) + (Ve - Vi) =
“H‘— fn} * Ifll-"'n:J- - 1-"'.\'.] x “ﬁl' - !n:'.\'.]

TR RULAE T 05 T DA FAT 5
EMERNZAMEES (BIRESRR), RBENREERTE
HEH T
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D> e
FL - (ADE X)) 72 it i L, ) S i 2 DEVICES

ANTIALIASING O lap
FILTER | gy,

§|§% ANTIALIASING O lep
t FLTER | o
{ ¥ 1 T Vo

y o

kgl

K
RAGERIAFE TR, PSR RA N ES— AR . Bhgii, B M EBcH
o HAARR AR R USRS, FrA DhaR SR AR W] AREAT o 15 MR il Sl T 0 52 A A

HIIE L NCE .

HAEREM T, VA+VB+VC=0. fiTf, B VB=-VA-VC

Active Power= Vax [a #Vex a4+ Vex Ic
=Vex L+ -Va-Veslas+ Vexle
= Vax (Ia-Is) + Vox (Ic- Is)
= (Ve — Vi) % ((Tap — L) = (T - Ten)) +

(Ve = Vigd 2 ({lep = Tewg) = (Tep = Tan})
MRYEAE S, T CLUEBI ) Ph 3t R IR . AL, B AH B i i #i8
B AR CAHHERTHEA R, SRITEMAEDIZR, (2, X2 B RGN PR .
ZRBEEN=H=%3, SBAREERSE

R ANEE

ﬂ|§:m ANTIALIASING [0 lop
FILTER | n.,

— (47
§EE%; T D
—0 L

adl

ATTENUATION [C Vier
NETWORK Iz""
ATTEMUATION 2 Var
NETWORK | E\r..
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3 oEViceS
L - (ADE000) = i i L 1] R AR 25 DEVICES

— AR ERER —E NS, HEMHRIERESZHEITIE. K2HEH T
O, SEEEH B AE NS . GRS S B T E A A E S E .
FANHA IR, IA+IB+IC=0, FrLlEik IB=-1A-IC.

Active Power=Vaxla +Vox e+ Vex Ic
= 1'!’;, X Ij, +L‘rﬁ X {'IA - f|j‘} + Vr_' x !|3‘

={Va—- Vo) x L+ (Ve- Vi) x Ic

SR ERN = AMES, RBHREERSE

HZE T K:
SOURCE
PHASE A
PHASE B
FL |— ANTIALIASING [~ lap
:?;_ FILTER | o
PHASE C 3
g|§:l ANTIALIASING =0 lep
~ FLTER L oica
i
i ::l ANTIALIASING [~O lar
.5'1' FILTER | g,

Ver
Wi

ATTENUATION
NETWORK

ATTENUATION O Ve
NETWORK vy

W85

A=A K e AT IR A ML b . B ORI
Mg, B AR A A R RIE AR S, RO PR RAE A AHAT B AHZ T8 . 1
R 7 it B8 T e o B A7 A 4 P

R, VB =-VA

Active Power =V, x Li+Vex Ig + Vex I
=Vaxli-Vixled Vexle
= Vix (Li-Is) + Ve x Ie
= (Vap = Vi) % ((Tap = Lin) = (Tae = Tan}) +
(Vier - Vie)  {Tes  Ie)

U SR EDRE FL AR (N — PSSR AL R Ty — A A, 7B ADE B T REAT R HE AR 1E
LR,
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