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ATT7022B
ATT70228B
ATT7022B
ATT7022B
sigma-delta ADC
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PQS RMS ,
ATT7022B , SP1
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CF1 CF2
CF3 CF4 / RMS PQS
ATT7022B 44  QFP
SP1
ATT7022B 7 16 A/D 2mv 1V
0.5% 10mv 1V 0.5%
0.2v 0.6V 0.1v 4
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REFOUT
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3
4
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w

4 40 REVP

SEL

(2]

VB

\l
w

VN V4P VAN V3P V3N

1(t) Fout CF1
w

DSP

64 90
180 11

HFreq=64 )
| t2=64 * tl

CF1

12=90ms

»> <

DSP

http://www.Actions.com.cn Page 3 of 28 Rev 1.04



Actions

ATT7022B

i N A

o™ = L =
[ b I B
S L) & =
i i
= = 0
= o i
izt i3 o
u a4y o
i = B
3 J 1
= s I
4 4 A A A
-
f=
=
= e | R
o S | =
—_— — )
= - B

90 AR
i A
K ek H ik ime
A0
Wt ke 01561 ek e

.
-
.
»
-
g

PEH2-23-1 S/ DL AR BRI

1in)
T(n}

Lini
L{n)
UT{n)

=

et et

I 5
B

L i G

ATDC R 20

0x3C

0x2D
EnLineFreq

0x007812

CF3/CF4

0x007812, EnHarmonic=0x0055AA

EnHarmonic=0x0055AA

; EnLineFreq

CF3/CF4

-30dB

(150Hz2)

3

-30dB

ol o o i i o R i o e o, i e L o o i —
e i e e e e e e e
o o i A e B i ol el e e ; AR R B e k.l

0 0 v v
o e e e R [ el o e i
e S T Rl Thigr L e T L L L D L L i

1 1 '
T SR A r=o

1 1 ' '
.........................................................

' 1 ' '

[ ' ' '
e e mmmssssssspamsma=- mmemsma=p=o

" 1 ' '

i i i
e e e - . e e ) e e e S o

0 0 v [

i i i i

1 1 ' '

i i i i

1 1 ' '

' 1 ' '
T e o b ——— - —
e T e e e s
ST N S S hossssasssss=sz=== bomacamssdcas===s== L=d
R i P S S | R g gy Lecccccccacdamam-a L.4

I v v
[ iV R S i et s T e Rl L et e "l i -
! 1 '
. e - R L -4
! ' '
o T T e T e e i ferd o ot ey | ittt by ek St b g =
1 ' '
e s sssssm e e == bscessmms e m === Lo
0 v v
' ' '
1 ' '
o L L LT T Lesmesmen s e m e m mmm - L.
1 ' '
1 ' v
' ' '
1 ' '
1 ' '
1 P '
o o e g e e o ey
||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
gL g S Ay R S g
bl o o b - -y
1 ' '
3 e et bttt (T P T e e e 7=
) R P e S e o e e, | T R g It P e R e L-d
' v v
bl e e A e i g e y e e S oAt o B e e i e e i e
i h [
1 ' '
e e g
' ' '
1 '
i P
e S el o
i i
' '
1 '
i i
1 '
i i
i~ ¥
' P
" L
- r
=k L.
I T
= L
1 i
S L
1 i
1 '
e i R e S A e r

1 1 P

' 1 '

1 1 P
A Pl Ml et ikl e e B Wl s Y il st r

' ' '

1 1 1

' ' '

1 1 '

1 1 '
|_ llllllllllllllllll T lllllllllllllllll —.

-50

-100

{gp) epniubejy

107

Frequency (Hz)

(150Hz)
-30dB

3

Rev 1.04

Page 4 of 28

http://www.Actions.com.cn



Actions

i N A

T
T

1

1

1

1
54

- -

| I—
=

ks ssa
B e o

o

=t

- —
(]
[
(]
(]
¥
—

A
[

[

[

[

[

T

- L AL
e

- -
]
'
]
]
]
S

-

0]
) —
-10

10" 10° 10°

Frequency (HZ)

10"

-30dB

ATT7022B

SEL

0x2A

SEL

CF1 CF2 CF3 CF4

Rev 1.04

Page 5 of 28

http://www.Actions.com.cn



il ATT7022B
E VAT FSHY . = 5 vie T.:ﬁ oo
;
— WORAHDA BEE—E, FAEH v
,Il vET
,Il VT %’
VCC AvVCC 5V45%
7805 2200uF
3 GND AGND PCB
GND AGND GND AGND
4
R16 Ci7 Ci8 IC
VN
ATT7022B 6 4 SP1 CS SCLK DIN DOUT

ATT7022B SIG
1 ATT7022B 5V 3V
2 SPI , SP1

SP1 10Q

IC
SP1
CS SCLK DIN DOUT
ATT70228B SP1
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3 SIG ATT7022B
MCU SPI SIG
MCU SIG 0.01uF
( 0x2C) bit.7
4 ATT7022B ATT7022B  RESET
RESET 20uS SIG
500uS ATT7022B
SIG SP1 ATT7022B  RESET 0.1uF
ATT7022B
1 VCC AvCC 5V VDD 33
39
3.0V 11
23V 2.1V
2 ATT7022B
24.576MHz
3 RESET 1
SIG 5uS SIG
ATT7022B
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4 ATT7022B VCC AvVCC
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18 71 % A ATT70228
ATT7022B  SPI 8 24 MSB LSB
CS SCLK CS
32 SCLK CS ATT7022B
DIN DOUT
CS

SCLK __1_

L %16(514(3|2(1]0
DOUT 222120019)1817|16/15/141312/11|110 9| 8| ¥7| 6] 5[ 4|3]| 2| 1|0
8 3 DOUT
SPI
ReadSpi(Com)
{
; Enable SPI
CS=1;
SCLK=0;
CS=0;

; Send 8-bits Command to SPI
for(n=7;n>=0;n--)
{
SCLK=1;
DIN=Com.n;
NOP
NOP
NOP
SCLK=0;
}
; waiting 3us
delay(3);
; Read 24-bits Data From SPI
for(n=23,Data=0;n>=0;n--)
{
SCLK=1;
nop
nop
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ATT7022B

nop
Data.n=DOUT;
SCLK=0;

}

; Disable SPI

CS=1;

; Return Data From SPI

return(Data);

Command Data
CS Y Ll Y

SCLK W_

DIN

716151413(2|1|0R3| 22/21[20l19}18{17/16(15{14l13]12]1.1

10| 9

SPI

CS SCLK

3 SCLK
SCLK

4 NOP

SPI
WriteSpi(Com,Data)
{
; Enable SPI
CS=1;
SCLK=0;
CS=0;
; Send 8-bits Command to SPI
for(n=7;n>=0;n--)
{
SCLK=1;
DIN=Com.n;
NOP
NOP

SCLK

DOUT

DIN
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Rev 1.04



=

aPwActions
il ATT7022B
NOP
SCLK=0;
}
; Send 24-bits Data to SPI
for(n=23,Data=0;n>=0;n--)
{
SCLK=1;
DIN=Data.n;
NOP
NOP
NOP
SCLK=0;
}
; Disable SPI
CS=1;
}
0x2D Ox2E SPI 0x28
SPI
SP1 0xC9 0x000001 SPI
SPI SPI 0xC9
0x000000 SP1 ATT7022B ChkSum1(0x3E)
ChkSum2(0x5F) ATT7022B 3
SIG
ATT70228B 0x3f
ADC 3.2K
0 1
ATT7022B
1 1 0
218,
26, 3200/N N
90
30-1500Hz 90
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Y

2723

o P= oa/2723 *2*180/TtT

D 360 &
180= &
180= &
ATT7022B s
YUaUb YUaUc YUbUc AB/AC/BC
2M3,

EnUANgle=0x003584 ATT7022B

EnUAnNgle 0x003584
ATT7022B
ATT7022B
2713,
ATT7022B
7 ADC
7 ADC GCtrIT7Adc  bit0
Bit0=1 Bit0=0
ATT7022B
Ib Ib 1.5A A
66A B 63A C 61A
A B C 60A
1.5/60=0.025 1.5A
0x30 0x005678
0x2C bit3  bit4
ATT7022B
0x2C bit0O bitl bit2 A B C
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ATT7022B
, , 1 273,
ATT7022B
RMS PQS
2
CF

Ox1E 0x21 O0x31 O0x34
0x22 0x25 O0x35 0x38

0x50 0x53 O0x70 0x73 RMS
0x54  0x57 O0x74
ox77 PQS
0x21 0x25 0x34 0x38 0x43 O0x47 O0x4B Ox4F 0x53
0x57 0x63 0Ox67 O0x6B Ox6F O0x73 Ox77

0x47 Ox4F O0x67 Ox6F

2
2
ATT7022B 8 ADC
1 8 TC-TM TC
™ 1
1
GCtrIT7Adc(Addr: 0x2C)
GCtrIT7Adc  Bit2/1=10 Bit2/1=00/01/11
ATT7022B RMS PQS
ATT7022B
EnLineFreq EnHarmonic
0x007812 0x0055AA
0x0055AA
oxoo08127 | e RMS
0x005523 | e PQS
EnLineFreq 0x007812
EnHarmonic 0x0055AA ,  EnHarmonic
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0x0055AA
ATT70228B CF1 CF2
RMS RMS CF3 CF4
POS POS CF4 CF3
CF3 CF4
CF3 CF4
ATT70228B
ATT7022B SelectPQSU
Addr  0x3C
e S
—_— Hei Sk
I{n) T AT e U
e — {Addr: 0x0D/0E/0F /2B)
UT (n) franFr s ']’l-;UJI)IJ h'ff" B
— > ;,’T' iljjfjl jf’[f,‘i (Addr:0x01,/02/03/04)
HiEn P R FIhh# Q
> ﬂJ {;{ “ﬁj f«'@-lil_i ™| (addr:0x05/06/07/08)
Ul (n) o/ ﬁ“l};ﬁlj'. ; PLAE LI S
/AR (Addr: 0x09,04/0B/0C)
11 (n) DT P
(Addr:0x14/15/16/17)
i Pe
(Addr:-0x18719/1A71B)

SelectPQSU
SelectPQSU=0x001228 Un I n UT n
SelectPQSU=0x001228 Ul n 11 n UT1l n
EnLineFreq  EnHarmonic
EnLineFreq
SelectPQSU
ATT7022B
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ATT7022B
ATT7022B
ADC
ATT7022B
EnLineFreq=0x000000
w_LineFregPg 0x31
ADC UADCPga
ADC UADCPga 0x3F ADC
Un Vu* UADCPgain 0.5V
HFreq
Hfreg=
GwE=l =V
INT| 5760000000 » ———=
U, < I, <
Un Ib N Vu
V2p V2n V4p V4n V6p V6bn
Vi Vip
Vin V3p V3n V5p Vbn G 0.648 Hfreq
Hfreq 20H CF
0x000004 0x000D00
ATT7022B 1000 1
Ox1E
1 0.5 0x02 0x03
0x04 0x05
055 0.2S
4 4
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15%lb 1s4=15%Vi=0.15*0.1=0.015V Iregiond=INT G*1s4*2"23
0x013E81 4 0x05

Pgain=0 Pgain=INT Pgain*2/23
Pgain <0 Pgain=INT 2724+Pgain*2"23
err %

0.5L

: ©=acos((1+err)*0.5)-1t/3

O©=0 Phsreg=INT ©*2"23
O <0 Phsreg =INT 2724+©*2/23

/
ATT7022B RMS PQS
LineFregPg Addr 0x31 cos(d)=1

—err
1+err
LineFreqPg >=0  LineFreqPg =INT[LineFreqPg *2%]
LineFreqPg <0  LineFregPg =INT[2%*+ LineFreqPg *2%]
LineFreqPg 0x0020C4

LineFregPg=

LineFreqPg

=0x013E81

ATT7022B HFDouble HFDouble

2 4 8 16
5%lb
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1
ADC
ATT7022B
ADC UADCPga ADC 1
2 4 8 16 OXASXXXX
Un Vu 0.1V UADCPgain=4
0x280 0.1%Ib 1b
0.1V 0x280
0x280

Istartup=INT G*l10*2"23

G 0648 1lo 0.4%lb
Ib 0.1v 10=0.1*0.4/100=0.0004V
Istartup=INT 0.8*G*10*2"23 ,
0.8
Ib
ATT7022B 400V Un
220V ATT7022B 440V 2
220V Un 100V 400V
4 100V Un 57.7V 461.6V
8 57.7V
0.1v
60A
ATT7022B 60A ,
60A b X2™N Ib 15A
ATT7022B 96A 64 1.5A
Ib B5A 80A 16 5A
Ib 20A 80A 4 20A
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( 1
20H 0AOH)
ATT7022B SIG
ADC UADCPga 0x3F ADC
20H( 0AQOH)
1FH( 9FH)
0.1%
29H( 0A9H)
10% 60%
02H 03H 04H O5H 82H 83H 84H 85H
0
4
4 4
4 3
3 1
0 5 4
A B C 1
06H 07H O8H 86H
87H 88H 09H OAH OBH 89H 8AH 8BH
A BC 0.5L
OCH 11H 16H
ODH OEH OFH 10H 12H 13H 14H 15H
17H 18H 19H 1AH
ABC
0.5L 10H
15H 1AH
1BH 1CH 1DH
26H 27H 28H
EnLineFreq ATT7022B
EnLineFreq=0x007812
ATT7022B
EnHarmonic=0x0055AA ATT7022B ATT7022B
*
1.5(6)A 220V
N 3200imp/kWh Vi 0.1V
Vu 0.1V
8051 A
20H 21H 22H 30H 31H 32H
RO R3 WR_SPI
Rev 1.04

http://www.Actions.com.cn

Page 21 of 28



*‘ Actions

i N A

ATT7022B

ATT7022B RE_SPI ATT7022B
ATT7022B

RESET7022B:
CLR ATT7022B_RST
MOV R7,#20H
DELAY1: NOP
DINZ R7,DELAY1
SETB ATT7022B_RST
MOV R7,#OFFH

DELAY2: NOP
DINZ R7,DELAY2
RET

ADC UADCPga O0x3F ADC
MOV 20H #46H
MOV 21H #55H
MOV 22H #01H
MOV A #OBFH
LCALL WR_SPI

HFConst:
Hfreq=

INT| 5760000000 x w}

U, xI, x N
=5760000000*0.648*0.648*0.5*0.1/(220*1.5*3200)
=114=72H

MOV 20H #O0OH
MOV 21H #0OH
MOV 22H #72H
MOV A #0AOH
LCALL WR_SPI

10=0.4%*Vi=0.004*0.1=0.0004
Istartup=G* 10=0.648*0.0004=0.0002592
Istartup=0.0002592*2"23=2174=87EH

MOV 20H #O0OH
MOV 21H #08H
MOV 22H #7EH
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MOV A #9FH

LCALL WR_SPI

A
220 A 1.5 1.0
—0.74% err=-0.0074
. —err
Pgain= =0.0074/(1-0.0074)=0.00745516
1+err

Pgain= Pgain*2723=0.00745516*2"23=62538=0F44AH

MOV 20H #0OH
MOV 21H #OF4H
MOV 22H #4AH
MOV A #86H
LCALL WR_SPI
MOV A #89H
LCALL WR_SPI

220 A 1.5 0.5L
1.74%,err=0.0174

©O=acos((1+err)*0.5)-1t/3

=acos((1+0.0174)*0.5)-11t/3
= acos(0.5087) -1t/3= -0.01007537<0
Phsreg=2"24+©*2/23=16692697=FEB5D9H

MOV 20H #OFEH
MOV 21H #0B5H
MOV 22H #OD9H
MOV A #8CH
LCALL WR_SPI
MOV A #8DH
LCALL WR_SPI
MOV A #8EH
LCALL WR_SPI
MOV A #8FH
LCALL WR_SPI
MOV A #90H
LCALL WR_SPI
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220 B 1.5 1.0
1.26%,err=0.0126

err
Pgain=1 = -0.0126/(1+0.0126)= -0.01244322<0

Pgain=2"24+Pgain*2/23
=2/\24 - 0.01244322*2723=16672834=FE6842H

MOV 20H #OFEH
MOV 21H #68H
MOV 22H #42H
MOV A #87H
LCALL WR_SPI
MOV A #8AH
LCALL WR_SPI

220 B 1.5 0.5L
-1.74%,err=-0.0174

©O=acos((1+err)*0.5)-1t/3

=acos((1-0.0174)*0.5)-11t/3
= acos(0.4913) -71t/3= 0.01001709>0
Phsreg=©*2/23=84029=1483DH

MOV 20H #01H
MOV 21H #48H
MOV 22H #3DH
MOV A #91H
LCALL WR_SPI
MOV A #92H
LCALL WR_SPI
MOV A #93H
LCALL WR_SPI
MOV A #94H
LCALL WR_SPI
MOV A #95H
LCALL WR_SPI

220 C 1.5 1.0
0.5%,ERR=0.005,
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err
Pgain= = -0.005/(1+0.005)= -0.00497512<0
1+err

Pgain=2"24+Pgain*2/23==2"24 - 0.00497512*2/23=16735481=FF5CF9H

MOV 20H #OFFH
MOV 21H #5CH
MOV 22H #OF9H
MOV A #88H
LCALL WR_SPI
MOV A #8BH
LCALL WR_SPI

220 C 1.5 0.5L
-1.74%,err=-0.0174

©=acos((1+err)*0.5)-1t/3

=acos((1-0.0174)*0.5)-1t/3
=aco0s(0.4913) -711/3= 0.01001709>0
Phsreg=©*2/23=84029=1483DH

MOV 20H #01H
MOV 21H #48H
MOV 22H #3DH
MOV A #96H
LCALL WR_SPI
MOV A #97H
LCALL WR_SPI
MOV A #98H
LCALL WR_SPI
MOV A #99H
LCALL WR_SPI
MOV A #9AH
LCALL WR_SPI

220 1.5 1.0 Vu
0x2A8000=2785280 0Ox2AE305=2810629 0x2B00F1=2818289,
Urms=Vu*2/10/2723=Vu/2"13
340V 343.09V 344.03V
Ugain=Ur/Urms -1
ur ur 2
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MCU

2 Urms=Vu*/2"13/2=Vu/2"14

A Ugain =440/340-1=0.2941176>0
Ugain=INT(Ugain*2/23)=0x25A5A5
MOV 20H #25H
MOV 21H #0A5H
MOV 22H #0A5H
MOV A #9BH
LCALL WR_SPI

B Ugain=440/343.09-1=0.278958>0
Ugain=INT(Ugain*2/23)=0x23B4E7
MOV 20H #23H
MOV 21H #0B4H
MOV 22H #OE7H
MOV A #9CH
LCALL WR_SPI

C Ugain= 440/344.03-1=0.278958>0
Ugain=INT(Ugain*2/23)=0x23B4E7
MOV 20H #23H
MOV 21H #0B4H
MOV 22H #OE7H
MOV A #9DH
LCALL WR_SPI

220 1.5 1.0, li
0x7C000=507904,0x75CCC=482508 0x78000=491520 :
Irms=11*2710/2723=11/2"13
62A 58.9A 60A,
lgain=Ir/lrms -1
Ir 1.5A
Ir 276
Ir=1.5*2"6=96, MCU 276
Urms=Vi*/2"13/276=Vi/2"19
A 1gain=96/62-1=0.548387>0
Igain=INT(lgain*2723)=0x46318C
MOV 20H #46H
MOV 21H #31H
MOV 22H #8CH
MOV A #0A6H
LCALL WR_SPI
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B 1gain=96/58.9-1=0.629881

Igain=INT(1gain*2723)=0x509FF2
MOV 20H #50H
MOV 21H #9FH
MOV 22H #OF2H
MOV A #0A7H
LCALL WR_SPI

C 1gain=96/60-1=0.6
Igain=INT(lgain*2/23)=0x4CCCCC
MOV 20H #4CH
MOV 21H #0CCH
MOV 22H #0CCH
MOV A #0A8H
LCALL WR_SPI

EnLineFreq ATT7022B
MOV 20H #OOH
MOV 21H #78H
MOV 22H #12H
MOV A #0ADH
LCALL WR_SPI

EnHarmonic ATT7022B

MOV 20H #0OH
MOV 21H #55H
MOV 22H #0AAH
MOV A #0BCH
LCALL WR_SPI

WR_SPI:
MOV RO  #20H
MOV R3  #03H
SETB SPI_CS
CLR SPI_CK
CLR SPI_CS
ACALL OTB
WR_SP11:MOV A,@RO
INC RO
ACALL OTB
DINZ R3,WR_SPI1
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SETB SP1_CS
RET
A
RO
MOV A,#04H

LCALL RE_SPI

RE_SPI: MOV R3,#03H
MOV RO, #30H
SETB SPI_CS
CLR SPI_CK
CLR SPI_CS
ACALL OTB
SETB SPI_DO

RE_SPI1:MOV A,#00H
ACALL INB
MOV @RO,A
INC RO
DINZ R3,RE_SPI1
SETB SPI_CS
RET

OTB: MOV R2 #O08H
0TB1:  SETB SPI_CK
RLC A
MOV SPI_DI,C
NOP
NOP
NOP
CLR SPI_CK
DINZ R2 OTB1
RET
INB: MOV R2 #O8H
INBl:  SETB SPI_CK
NOP
NOP
NOP
MOV C  SPI_DO
RLC A
CLR SPI_CK
DINZ R2  INBL
RET
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	相角的计算是将寄存器读数还原为原吗α后，Ф=（α/2^23）*2*180/π。在不同的象限中，表示的角度需做如下转换：当
	ATT7022B可以设置成五种计量状态：全波计量状态、RMS视在电能计量状态、PQS视在计量状态、基波计量状态、谐波计量
	注意在选择谐波表方式时要先在EnLineFreq寄存器中填写数据0x007812，然后再往EnHarmonic寄存器填写


