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V1.3 2014-1-9 1A e R 2R A B AN KT bR A AL
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1. RN
1.1. BN

ATT7053BU J&— ity SP1 AT UART G 1H4E ) ks B AR 2 Dhie v Hr e

ATT7059S #H LI ATT7053B /b T —# Hiiit ADC, HAN S HF UART il ifl.

ATT7059C FHLLES ATT7059S 77— GND, £ 71—/ IRQ (Wi, HANSZH UART
SR

R B LAE R a2 45 ~ 5.5V,
TAE &R 6MHz,

1.2, B RRE

® 6 6 06 0 0 ¢ 0 0 0

— % 22 bit Sigma-Delta ADC;

Y HF 5000:1 (BN ATE

AT L[R]3 A B - S W T A Th S eI

TEEA D ). AR DR L RE R

e [ 75 21 — % ADC I A 20, A Ho FR I8 38 A4
CHF SPIHIEH T (L5 =2k SPHEIHAIPU 2k SPIEIA) 8% UART il iH /5 5K ;
TS RE: R, CREE T, FRERKIT T, AR A
NORMAL 414217 I Dy #E<4.5mA;

FYEIII T BE:  LBOR Y)fE;

YRS (SAG) MR (PEAK) Thfg;

SSOP 24 (ATT7053BU) /SSOP 16 (ATT7059S, ATT7059C).
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1.3. EAiER
\\//I:;‘\r GE 2 i/ADC —» DEC filter Pulse PF
B output QF/SF
I1IN+ o )
® —p 2 MMADC —» DEC filter EMU
I1IN- > 1 SPIDO/TX
N—/ SPIDI/RX
12IN+ ) ) SPICLK/BO
® > 2 MM/ADC —» DEC filter
12IN- > SPICS/B1
General TEST
i Interface
Register  |qp| - Test2
Voltage
VREFO Reference Reset
» IRQ/ZX
Power Clock
Monitor Unit Generator
DVCC AVCC CLKIN CLKOUT
11 S EARKEK]
1.4, 5z X
1.4.1. PIN iR
(1) ssop24, 3 % ADC+2 % CF
DVDD| 1 24 1 DGND
RST\[ 2 23 ]0OSCO
VDDI1P8[ 3 22 ] OSCI
TEST\[ 4 21 | SPICLK/BO
AVCC[ 5 20 ] SPIDO/TX
var[ 6 | ATT7053BU [ 19 spibirx
V3N[7_] 24PIN |18 ] SPICS/B1
V2P[ 8 | 17 JIRQ\
V2N[ 9 16 |PF
V1P [ 10 15 | QF/SF
VIN[ 11 14 |SPI/UART
VREF [ 12 13 J|AGND
1-2  ATT7053BU it A PIN i3 &
WRABUAEE SR R (Bl IRITAERAFIITE
http://Awww.hitrendtech.com Page5 of 64 Revl1.6



http://www.hitrendtech.com/

[@- ATT7053B/7059S/7059C FH P F#f (P73-13-46)

(2) ssopl6, 2 % ADC+1 i CF

vDD1P8 [ 1 |
AVCC[ 2 |
V3P[ 3 |
V3N[ 4 |
viP[ 5 |
VIN[ 6 ]
VREF [ 7|
AGND [ 8 |

ATT/7059S
16PIN

16 JRST\
15 ] DVDD
14 ] DGND
13 ]0OSCO
12 ]OsCI
11 JTX
10 |RX
9 JpPF

K 1-3  ATT7059S s PIN Jiidsh 26 &

(3) ssopl6, 2 % ADC+1 % CF+1 % IRQ

vDD1P8 [ 1 |
AVCC[ 2 |
V3P[ 3 |
V3N[ 4 |
viP[ 5 |
VIN[ 6 ]
VREF [ 7|
AGND [ 8 |

ATT7059C
16PIN

16 JRST\
15 ] DVDD
14 ]0SCO
13 ]OSCI
12 ]TX

[ 1T JRX
10 JIRQ
9 JpPF

K 1-4  ATT7059C s i PIN JEdsh s &
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1.4.2. ATT7053B PIN JHIZhEE 3L EH
ac] PIN &% 3 PIN #i8d
1 DVDD POWER B PR : 4.5v~5.5v
RST\ INPUT 5V i\
SR EAGIE, KA %5 BRI R b,
%5 T 200us AIGHLSEI, 5 A7
3 VDD1P8 POWER 7 1.8V farth, AR 0.1uf+1uf LS
4 Test\ INPUT 5V i\
DR 25 VBRI s bbr, @iz [
DVDD.
AVCC POWER ML HL RSN, 4.5v~5.5v
V3P INPUT AR ARG E;  (VP-VN) Ju[E+800mv Uf, Hfk
oV,
V3N INPUT FH, P B A\ LT 471
V2P INPUT HLALEE 2 MIAIE;  (VP-VN) JE[H+800mv W4, I
P OV o
9 V2N INPUT LRI IE 2 H N
10 V1P INPUT HRIEIE 1 MANIE:  (VP-VN) JE[H+800mv (i, It
50V,
11 VIN INPUT FLR I IE 1 %A
12 VREF OUTPUT ADC ZFHHi ki, MAYE 2.5V, A% 0.1uF HI%
13 AGND GND FBEHL
14 SPI/UART INPUT 5V i\
BN Ly, PR SPLEIR T s
MECHSY, EPE UART a7
15 QF/SF OUTPUT 5V it
Q kabhmtty CGERIN) /S Bkttt
16 PF OUTPUT 5V #ith
P ik i
17 IRQ\ OUTPUT 5V #ith
TS S A, R AR, 1% R0 CBRA, T
il % IRQCFG M A2 fiE
18 SPICS/B1 INPUT AVETPN
SPIH IS, SPI F k(s
UART JE I, SR 2L bit
19 SPIDI/RX INPUT 5V i\
SPIE IS, SPI Hdsim A
UART I8, A i
20 SPIDO/TX OUTPUT 5V #ith
SPIIE I, SPI Edafiv i, i th = PHAS
UART @I, A H &, default i @ifHES,
P AT B (4R 10k FhrHBHD
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21 SPICLK/BO INPUT 5V i\
SPIETHI, SPII4PE S, i%5]H Floating
UART JE I, JRF 245 bit
22 0SCl INPUT iR 6MHz Fi N, %5 1A XTALO Z M AT 24 10M
CERLEN
23 0SCO OUTPUT fmdE 6MHz firH, %5 AT XTALL 2 (B AN T 2 4% 10M
CERLEN
24 DGND GND 7
1.43. ATT7059S i H PIN FIZhAE 3
PS5 PIN &% KA PIN i8]
VDD1P8 POWER 7 1.8V i, AL 0.1uf+1uf IS
AVCC POWER PRI, 4.5v~5.5v
V3P INPUT HREAHIE IE;  (VP-VN) JE[H+800mv I§(H, JLiH
oV,
4 V3N INPUT FH, s i A 8 1 47
5 V1P INPUT HLRIEIE 1A IE:  (VP-VN) 7 [H+800mv I fE, i
oV,
6 VIN INPUT HHLYIEIE 1 A\
7 VREF OUTPUT ADC ZF Hi s, MR 2.5V, 4MZ 0.1uF 1%
8 AGND GND AL Hh
9 PF OUTPUT 5V i th
P ik i
10 RX INPUT 5V A
UART I8, A i
11 TX OUTPUT 5V i th
UART J#IHIN, H§ E s, default N @A,
F P ANER T b CHfESE 10k Efr rEFHD
12 0SCl INPUT ik 6MHz N, %51 A XTALO 2 [AANT; 514 10M
CENLE
13 0SCO OUTPUT i 6MHz i, SR XTALL Z AT EH: 10M
CENLE
14 DGND GND 7 Hh
15 DVDD POWER By YRS : 4.5v~5.5v
16 RST\ INPUT 5V i\
SR ELGIE, RHEPAERG %5 B AR5 B,
%5 T 200us AIGHLSEI, G AT
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1.4.4. ATT7059C PIN BIThEE A

ac] PIN &% 3 PIN #i8d
1 VDD1P8 POWER 7 1.8V i, AN 0.1uf+1uf IS
AVCC POWER PRI, 4.5v~5.5v
V3P INPUT ARG E;  (VP-VN) Ju[E+800mv If, Hfk

oV,

4 V3N INPUT CERE PN LIBE Rl

5 V1P INPUT HLALEE 1 MIANIE;  (VP-VN) JEH+800my W4(, I
P OV o

6 V1IN INPUT HLYIEIE 1

7 VREF OUTPUT ADC Z#% Hi frtt, MLAIE 2.5V, SMZ 0.1uF 1%

8 AGND GND AL Hh

9 PF OUTPUT 5V it
P fik v

10 IRQ OUTPUT 5V it
HHIHE S, R, %S I 0 (BRIA, T
il & IRQCFG KAz 1hifiE)

11 RX INPUT 5V i\
UART G THES, o DR d A

12 TX OUTPUT 5V it
UART JE I, A Dt default Fi s,
F P AT _Efr (HEEE 10k B hrHIBED

13 OSClI INPUT i 6MHz i\, iZ5 A XTALO Z [AIANTE Z4% 10M
CENLE

14 0SCO OUTPUT i e 6MHz #irH, %51 AT XTALL Z (8 ANT5 24 10M
CENLE

15 DVDD POWER BN : 4.5v~5.5v

16 RST\ INPUT 5V i\
O EM G, RHEFAERG &5 EERA P B,
Y30 LT 200us A% HL PN, S A A
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2. HIEEH

2.1, TAEES

ATT7053BU/7059S/7059C H AE TAEAEIEH AR, HA et Sleep Fit.

22. RGEAL
O A BT FE sAG DUA RAS  2R  r R AR A, I T Al BRI e R AR A
S FR Min Type Max SHOAT
Detect voltag (Falling) - 4.1 - \
Release voltag (Rising) - 4.2 - \Y

R 4% AL A . 45 ATT7053B/7059S/059C  #& fit Hi YR, 25 £ & Ik 2 K DL &
ATT7053BU/7059S/7059C W LI RGT AT, T5% 20ms I [0], AR5 A n 454 A 5 25 77 % o
RGEIHE NI : 5 SRSTREG B THAEEALE/RST PIN H7 i & AT A AL 750, 76 R G0 HL YAl
AN IR TAE IR T4 N, AL T ZE5E AT 2ms A4 n] DURAE 27 f2 48 -
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3. RATAE

3.1. AID ##
SR TR Min Type Max SR
Wi B (V) +800 mVp
ADC {7y 1 MHz
HeL 7 4 25 115, 41%, 81, 161f%, 24 1%
Ho, S JE 4 25 115, 2 1%, 415

3.2. VREF ¥l

SR Min Type Max SHOAT
HeMiE 25 \Y;
IR 10 ppm

33. REEEIIRE

(1) SR —IMIEM ADC RAEEHEHH, ADC B RAE S BRI L E N S H g
1IMHz, f5ebRa] LU %577 2% FreCFG[2..0](41H) AL & ik # 15.62kHz
%%ﬁifﬁﬁmﬂé#m%ﬁbﬁ

SPLILSPLIZ/SPLU

L RS S — Ab

e YA AR RAKH] 6MHz, TSR 5.5296MHz 15 T, ADC T KA St il 5 f
BRINK 0.976kHz, febhn] il 27 47 2% FreCFG[2..0](41H)MC & 1A F 14.4kHz

34. ARENE

(1) [FlINS2FF = ADC JEIEAT R T, SCRF AN L E A R /M 5 BAR I, H T
RIE 2 I A 50 O I, A RMEAFAE R
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B SR, ——e i i 5
p— —— AT
SRR ——e il

HLIE S FE R E ——ee] ol i 2
]
ﬁﬂﬂh[“lﬁ! Seds b 1530 o tﬁliﬂﬁ.ﬁﬁﬁ
bt i R e T -
% HEIE A A IIRMS/I2ZRMS
NEMSOFFSET/I2RMS0OFFSET

BT S — Wi

35 HINh&EIH

MU SR EUR
S _ 3h3hs
i - r-'l-llrlxllsj'.-ﬁl :I. e AR T e SRR uﬁ-
(CPUGPD&  FIOFTSET/PIOFTSET powertl
LT v b1 o Pl N
LGLRAT S (GPHS1/GPHS2)
36. TLINTIEIH
ELii5i3 (6. N pr—
e [l e e e CTl F A;ﬂ]—mj:p
. — W
sche 523 1 (GOIGO2)&  QIOFFSET/QIOFFSET
HLIL R A iR (GPHSL/GPHS2)
&QPhsCal

3.7. MENZXRIH
PALE TR B T T Hh A 280 R P A AR AR 9 S 4 5

S =Urmsx Irms

TR G R (R B IRA R T
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3.8. ELEE/EFER

—rmﬁﬁiﬁ PP S prr—— A T 3 L.
PFCNT/QFCNT/SFCNT
i 17 28

v PR A A s BN g & A4 1/HFConst.
3.9. &I

T 2747 4% EMUSR(19H)AZ NoPId F1 NoQId SKig7m0 i &S AT sk, #5985, ks
WEAL. R A0 D FRAoE 3h v 20 R ) o

3.10. FHTIE

FRITRR &S B AF 2 EMUIF R T AR LR T DA 9 E 2/ IRQ 51 v H .
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4. AFED
4.1. SPI1#0O
41.1. W

ATT7053BU 32 HF SPIIH THEZ 11, SPI 2 11 e S5 hrvE R SPI 2 FUAH TR, [7] I 42 1 1 3 vHIN 4 SCLK
=4 500K,

41.2. ATT7053BU [ SPI #1481

(1) SPIDI: ATT7053BU [1 #4750 R e s .

(2) SPIDO: ATT7053BU (18 AT 5 k251 1.

(3) SPICLK: ATT7053BU (W eRATIM S, dow Bt helicE N SPI B 4md e, b7t
USTHCEE, N B BB - SCLK BT I # ATT7053BU 2347 s b B i & T DOUT _E#grt,
SCLK FFEUTIE DIN _FR i RAE 2] ATT7053BU H1o

(4) SPICS: {24 ATT7053BU [ k(5 5, IKH-FA AL, H P af ik SPICS 5 I ik A
Bl | Zab—IR SPI A&Hi. X1 =4k SPIl A, T2 SPICS —H AL, &I IE 21 8bit il
THHHE,  24bit 8 TR R 0 38 T 7 XK/ ATT7053BU (1)1 527 fE 4%

4.1.3. ATT7053BU [¥] SPI B HE X

(1) [E KB AR A (—3E 4 N7, BV RE 8 TR 1 A1 a2 3 AN 8k
o
(2) IR MBI HZ DL SCK_EFdvi i Hdl, MHLE A M SCK T B R £, MSB 1
Hif, LSB 755
(3) 2 A AE A B 21 O NI SPI Hdi A4 4 1) B 25 474
(4) SPI JH TH 1l 25 12 -
2 A A SN +T 722 0 1) A A7 de bl (R =ML a4
B2 Arae: 371 (24bit) G EHLERIED

41.4. ATT7053BU K] SPI iR E

CS: FIE(INPUT), feifvjisiild, CS KA FRUTEVER LR SPI #EIF4G, CS k4L
FHAT B AR I o SPI 5 /E 450

DIN: HATEIHA(NPUT), H TR 4m3] ATT7053BU H.

DOUT: HAT#du%i i (OUTPUT), HF M ATT7053BU 75 f7-#% i H 2k

SCLK: HATHIEF(INPUT), #HIEER kBN AT D AL . TR s, B
. SCLK T IR ATT7053BU 77 A7 #s HH I H S T DOUT Efiri, SCLK KB it

WRBOREER G RN (R A IRA | BTE
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DIN [P 5 KA 2] ATT7053BU H,

CS

S 1A AT RRSTATATRARRAFRARR A

DIN
6(51413(2(1]0
DOUT edotf2oi9l11716l45 14 13{1211/10] 9[ 8| | 6] 5[ 4] 3] 2| 1|0
BRI 7
Command Data
CS ) » K ;

[ PN IR RRRR

7161514131211 [(3| 22121f20{19)18|17(16{15]|14/13[12(11]10]9 | 8| 7|6 |5 4| 3|21

SCLK —L

DIN

HEAER Y

4.15. ATT7053BU [¥] SPI 3B 5]

BEAFAT 2 Z 2 AL BN 0, S reslliZm AT rasit G 1, 257Ul
I 75 SR EU AT A7 A EMUIE(30H) MU W 1% A 326 B R

WRBOREER G RN (R A IRA | BTE
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Cs

|
|
|
T
DIN —‘—PDI]ODO’D
T
|
|
L
|
|

B

pouT hik

[
! 244 .*Iu PR A B : W AE

51 P 75 Y S 294748 EMUIE(B0H) I 1% R 35 B 1 R

I I I I
I I I I
I I I I
I I I I
. | | |
Cs : I I I
I T T T
11 [ | |
1o I I I
1o I I I
1o I I I
I | | |
I
1
I | | |
(. I I I
- m2 ! ! it
DIN L1]o|11{ofojo|0 : | :
| T L I
I | 2MER P S ARG TR, SRR
1 I I I
1 I I I
| | | |
| | | |
| | |

4.1.6. ATT7053BU ] SPI iR iRE X

(1) A @ WS B b kA CS 5T m B oL, W2 45 AR R (A i bs &, R I AT
SPIWronglE, il IRQ it .

(2) WHRM B NNT 24bit (R, WHEAETCRL 45 HATRbR &

(3) SPI £ flifE4ar LA 8bit (1 ANMF5) Hhr, BrLALE SPI BdfEm iz, —HH BN 1
FAT+Abit B 5 HUR CS S R 23 5 5 N R AT 4 A bR G o AR P LA 1
+Abit [P AR B I AT A7 A B, Il ORI, RIS R IR bR A

(4) P aTRbR &I P42 IRQ\ES H {5 5 a8 40 = 4L, W25t IRQ\VS I Hi vT LA i 2
R AT RER ], R NNZ A RS R ) T — K s L

TR G R (R B IRA R T
http://Awww.hitrendtech.com Pagel6 of 64 Rev1.6
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41.7. ATT7053BU K] SPI i TAAZ IS F1

(1) BCKREG: 23 f#4F F—k SPI i1 BUFF $di M GZ 2 AEas T 4%IE SPI Al T HERf
.

(2) ComChecksum: X} SPI A&y ZCH i 46 A1 25 A7 A L U2 T BUZ R 0 AN 7 A7 g N T T 5,
FEUR SPI A TR i 2 FUECHE B 1 207N ComChecksum 27 47 25 M A 735 . ComChecksum
i 8 7 bitl6....bit23 L {RAF SPI IR E—k#fr4. SPI TR A A B 3 KR R i

G280 TARAE SP B T HERTED .

(3) BCKREG 5 ComChecksum 1 T K 27 A7 7 76 H P Al FH I I A T2 e — R

(4) SumChecksum: ¥ fifg E@Tfii%%?ﬁ%%ﬁif%bn, BN EE TN —A 3 TS ER & 17
B, SR A7- A 18 52 TRV SR, IR P nT DU I A )1 A 25 A7 O B0 e 75 AR ok I A 5
A

4.1.8. ATT7053BU HJ SPI I/O IRZES

(1) XFT SPI LIfPpRRAS, WHT RSk MALE) ATT7053BU 155, IEH#L, 4 ATT7053BU A
P, Frd 1 SPIDO A PHAS, i A SPIDI A% AR .

(2) FE5 ) Reset [, HiH 10 SPIDO AmiBHAS, %A SPIDI, SPICLK, SPICS JA# Ak
XK

/LN o

4.19. ATT7053BU [¥] SPI B CS —HIEKH =R

CS —HPRAIE I U CS hr i AR Al v 72U e ESE AR, DO R AE SPI TR
CS S, 4 CS —HIRMITEIL T, H N EA R SPHB IR B e K (32bit) 14, ik
THEUEIA 2] 32bit, DL P E B TR HERS N — Wi THEGE 5. R4 SPI ) = Zid o7
I, HEFEH P WDTEN #6067, 4 SPIIE R il FEdE.

WRBOREER G RN (R A IRA | BTE
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4.2. UART &0

42.1. R

(1) TAREMBER, W TIEIN, 947 UART CERESIAT), £FakriE UART Wi,

(2) ATT7053BU il ik A 45 I IC 5 3 7 %, 2400/9600/38400/4800bps U 44 1] LA 1E % 5
ATT7059S/7059C [ 3 i 5% 4800bps.

(3) T 45 K 0 S A7 1 F ACK BT

4272. UART QU8

ATT7053BU:

(1) SPI/UART: EFE5IE IR, 0. P UART JjfE 1: IEH% SPI DjfE
(2) SPIDI/RX: UART #i:0F, ATT7053BU fri%diaziic s,

(3) SPIDO/TX: UART £, ATT7053BU [¥%ds kiks| .

(4) SPICLK/BO, SPICS/B1: UART Bz, edRmc &5 1.

B1 BO RS
0 0 2400
0 1 9600
1 0 38400
1 1 4800
ATT7059S/59C:

(1) RX: ATT7059S [¥dim el s | .
(2) TX: ATT7059S [ K% .

WRBOREER G RN (R A IRA | BTE
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4.2.3. UART #£HER

EEELRLEERE

| 247]
23]
| 22]
21 ] SPICLK/BO g 5L

AL

20 | SPIDO/TX AMEHELIE gy 1 py (s1/011)

ATT7053BU | 19 ] sPIDIRX < MIEERE | 15 (ayiiorn)
24PIN 18 ] SPICS/BL g ItfHEdt
17
16 ]
15 ]
| 14 ] SPI/UART(#:GND)
12 137]
ATT7053BU UART #2187~
1 16 ]
2 15 FHL
L3 ATT7059S
4 13 7]
— ATT7059C —
[ 6 | 16PIN I ] TX bR g [ | RX (SN0
7 10 | RX gAMLsES [ | T (#ior)
8] 9]
ATT7059S/59C UART #2211 &7
42.4. UART BAEARR
<«
Start Parity | Stop
Bit DO D1 D2 D3 D4 D5 D6 D7 Bit Bit

A

LA B 2 it

W LT

4

FERBUHFEADC RS (Rl R IR A R BT
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425 ATT7053BU/7059S/7059C UART & Ar4- ik =

HEAD

CMDI7...0] DATA CHKSUM/ACK

Fixed:0x6A W/R+Address!

\ A

' MSB LSB" |

B fiARE

HEAD FER MWk, [ E A OX6A

CMDI[7...0] | w2577, i F Mo A%
CMD[71 A2l 0. e 1. Sk
CMDI[6:0] % 7 Z #4511y ATT7053BU/7059S/7059C 75 17wttt

DATA BB, A B ML (ATT7053BU/7059S/7059C) Ki%, 5 H EHLuH K%,
BLAFAFAR A e 3 TR B A A R 2 AR, SR .

CHKSUM K. SR VEN B ML (ATT7053BU/7059S/7059C) A%, B #AE Nt i ML &
L Sw K= AR I
CHKSUM([7...0] = HEADI?7...0]+ CMDJ7...0] + DATAN[7...0] +...+ DATA1[7...0]
RIKsdi A 1) - AR, IS REAL, B E A AL A HUR .

ACK GRS 1 MBS (ATT7053BU/7059S/7059C) o I 7 K3k (KA 56 A 55 WAL 38+
I8, W20 ACK 4 0x54, T SEAS—EUI] ACK b 0x63.
ACK 1 3 15 1] kg ML (ATT7053BU/7059S/7059C) HE 58 Kidis J5 26us & iV .

4.2.6. ATT7053BU/7059S/7059C UART E iR EE/ERK K

- WO R S T G
EHUATT7053BUMEAT S 4F EHIATATT7053BUIEAT E 4
ATTFZ§5D3BU HEAD CMD DATAL DATAO CHKSUM HEAD CcMD DATAL
Fixed:0x6A W/R+Address o
. Mss s
ATT7053BU i | ACK
TXD L |
JABACKSE 5
EHERS | LA
9 fii UART FAANEAE B 1abit 41, 43 h . AR+ B A + A AR YA 15 1B AT
6 71 [ 2 TS EAEEARWUER S 6 AN [ e K, W LA IE R LA G MA SN A AN
KR AL PRI A A—S,  WHZMUER A S8 5 N\ ATT7053BU/7059S/7059C 77 74 »
[FIf 245 ACK 55

http://www.hitrendtech
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AL PR T ArE BARWISAN, @O, e

iy TR R A, BARDIS AN, @Ak 0, ARAZ T /B N A -

IR HIPHEX P Ara SRR, TR SN GERE 4.

A0 fix Mk HEAD iR, WHZFRUEGT, AT T aa Fop A2 15 A
e 2K =k o

R T BUKRT CHECKSUM LU 5%, T ML T 25, IR IR [BIAH Y. () ACK
=5 (0x63),

4.2.7. ATT7053BU/7059S/7059C UART B R E/ER K

B W WBR S R T BT
EHUATATT7053BU AT 14 EHIATATT7053BU AT LA
T
ATT7053BU !
i HEAD cmD | HEAD cMD
Fixed:Ox6A W/R+Address T TTTTTTTTTTTTTTTTo
e
ATTT7£5D3BU | DATA2 DATAL DATAO CHECKSUM DATA2
|
MSB LsB

BRRERR | WY

9 7 UART | 705 B i 1abit 41, 200000 e dn 7+ i o+ A A g -+ 1 A7

6 FAME | AR WA 6 ST AR, MHLE B Ay & R IR BT 4 ST R B

K A4 BRI, X 4 NS 3A A AR B 71 R 1AM IR RN 15 .

TR X2 E e, B, SRS, ARALAE S . XA 3 ANFITI AT

i 17 4%, ATT7053BU/7059S/7059C (1) A 4 5 A7 7 15 Hd ot (B A X6 55

A B —: Hdik HEAD #5358, WNRZTFBIMGE, A4 TFUA F8T A W7 e 75 1
&I/

4.2.8. ATT7053BU/7059S/7059C UART & AR BRI W]

ATT7053BU/7059S5/7059C 1) UART G IHFZHE T INCRA LG, BLE byte 55 byte [A] ¥ [AJRE A
-l (20ms), 5] UART Hidk [ 8 &4
HATBWT
(1) %} byte ) Start Bit, 15887 Z I U615
(2) Mgk AR 1 GBI 20ms), W) UART BB s E AL, T8 Z I 10
(3) FEREIRWUR IR BT, TS T h v

WRBOREER G RN (R A IRA | BTE
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4.2.9. ATT7053BU/7059S/7059C K UART & iR EE R0

(1) BCKREG: £{#fF ¥ UART i) BUFF Bl 01 GZa A7 A 7 4E UART S8R
HERATE, UART 5 ANEAEN 2 A1, BCKREG B /D).

(2) ComChecksum: X UART A&l it 56 F1 25 474 1 SE 2 S BOXR I RN 25 A7 25 10 T8 vl
B, BRI UART Sl R 62 (045 HEAD Fil CMD) R #54% SIS ComChecksum 25 772 (11K
P75 ComChecksum [ 8 47 bit16... bit23 £x A7 UART Sl Lk M4 . UART @
THH B A BT K N . A A748 00 T ARUE UART IR FTERHD .

(3) BCKREG 5 ComChecksum 1 T K 25 A7 #7648 FH IR I A T2 H—Rpn

(4> SumChecksum: # T IR T AE a2, RIEHE BN —A 3 E S ER A7
B, SR 74725 [ IR TEORT,  TORE A P R LU Sk A v A B A7 A (B 2 1 A R A T S A
A

WRBOREER G RN (R A IRA | BTE
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5. e

51. HESHFHES

511 HWESHFHFHIIR

% 51 i S A7 475132 (Read Only)

HuhE B FHKE Theetthin
00H Spl_I1 3 HEVALIIIE 1 ) ADC RFEEE
01H Spl_I2 3 HE AL IE 2 1) ADC RFEE
02H Spl_U 3 Hi, [ 3 30 1K) ADC KRR S
06H Rms_I1 3 HL I IE 1 A A

07H Rms_I2 3 LI IE 2 1 A

08H Rms_U 3 LGB ERNE SR TEN

09H Freq U 2 H, A3

0AH PowerP1 3 SBmiEA YR

0BH PowerQ1 3 SWIE LY R

OCH Power_S 3 AL )%

ODH Energy P 3 HIheE

OEH Energy_Q 3 ToteE

OFH Energy_S 3 PRAE e &

10H PowerP2 3 5l YR

11H PowerQ?2 3 HIMIE T %

12H MAXUWAVE 3 H IR T U 25 A7 4%, 22bit, AT ADC A7 3%
16H BackupData 3 TR 251 T AT

17H COMChecksum 2 T TR 56 FN 27 A7 2

18H SUMChecksum 3 KRS TN 25 A7 7

19H EMUSR 2 EMU RE&Z 1748

1AH SYSSTA 1 RIS AR

1BH ChipID 3 ChipID, ERIA{EH % 7053B0
1CH DevicelD 3 DevicelD, #RIAHE A 705304

FERBUHFEADC RS (Rl R IR A R BT
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512. HESHFHFHRIYN

5.1.2.1. ADC F&7F=& (SPLI1, SPLI2, SPLU)

Current 1 wave Register (SPLI1) | Addresss  O0H
Bit21 20 19 18...3 2 1 Bit0
Read: SPLI121 SPLI120 SPLI119 SPLI118...SPLI13 SPLI12 SPLI11 SPLI10
Write:
Reset: 0 0 0 0 0 0 0
Current 2 wave Register (SPLI2) | Address:  01H
Bit21 20 19 18...3 2 1 Bit0
Read: SPLI221 SPLI220 SPLI219 SPLI218...SPLI23 SPLI22 SPLI21 SPLI20
Write:
Reset: 0 0 0 0 0 0 0
Voltage wave Register (SPLU) | Address: 02H
Bit21 20 19 18...3 2 1 Bit0
Read: SPLU21 SPLU20 SPLU19 SPLU18...SPLU3 SPLU2 SPLU1 SPLUO
Write:
Reset: 0 0 0 0 0 0 0

WG 7 17 s 9 LW S 10 B L B 7 77 7% FreqCRG. [2: 0149 3 7 bit £ #L3 1
AT a8 RG22 (7, ©i21 K #F 57, %77 5079 T2 24 (7, thsl4E i
HHGECH (7177 bit23—bit2l #7745, % ADC KIE 7 fras AR L i 5
A2 ADC it I RZE L FEIE NI SR 2 o B R ) #9452

5.1.2.2. BH¥{EHE (11Rms, 12Rms, URms)

Current 1 Rms Register (ILRms) | Address: 06H
Bit23 22 21 20...3 2 1 Bit0
Read: 11S23 11S22 11S21 11S20...11S3 11S2 11S1 11S0
Write:
Reset: 0 0 0 0 0 0 0
Current 2 Rms Register (I2Rms) | Address:  07H
Bit23 22 21 20...3 2 1 Bit0
Read: 12523 12522 12S21 12S20...12S3 1252 12S1 12S0
Write:
Reset: 0 0 0 0 0 0 0

TR G R (R BB IR AR T
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Voltage Rms Register (Urms) | Address:  08H
Bit23 22 21 20...3 2 1 Bit0
Read: Us23 us22 us21 US20...US3 us2 Us1 Uso
Write:
Reset: 0 0 0 0 0 0 0
TR

AL RS A 24 (7T 5 40, @i rfa% 0. 25 EMU I #1555 2 IMHz Itf, =
FU AL 0 3.8Hz, A/l FreqCFG[6: 5] 2427 15.2Hz (A &' EMU #7412 2M
7 7.6Hz ),

W R 757 ZEAE D AT G 7F T HE 50 AL A A A R 7 A 1
IIRMSOFFSET 7 12RMSOFFSET X 1™ 27 1745 1 AU A T 2505 1 o

5.1.2.3. HBEMFNE (UFREQ)

Voltage Frequency Register (UFREQ) | Address:  09H
Bit15 14 13 12...3 2 1 Bit0
Read: Ufreq15 Ufreql4 Ufreql3 Ufreq12...Ufreq3 Ufreg2 Ufreql Ufreq0
Write:
Reset: 0 0 0 0 0 0 0
VR
WA 1N 16 fIHIEFT 55, ZEEA LA
Frequency = &
(UFREQx2)
femu = A
6
o

f — AR CLKIN
femu—— THERIH TAESRR
P, R ZG ] CLKIN =6MHz, EMU #/#/ (femu) #£#% IMHz, #F474%
UFREQ=10000,
A4 M7 F gk A7 2 - Frequency=1M/2/10000=50Hz.,
A4 # CLKIN =5.5296MHz, EMU #7#/ (femu) #£#% % 0.92KHz #1, [:H)il F 4%
422 Freq=5.5296M/6/2/1000=46.08Hz .

5.1.2.4. ThERSHHE (PowerP1, PowerQl, PowerS)

Active Power Register (PowerP1) | Address:  OAH
Bit23 22 21 20...3 2 1 Bit0
Read: AP23 AP22 AP21 AP20...AP3 AP2 AP1 APO

TR G R (R BB IR AR T
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| Reset: | 0 0 0 0 0 0 0
Reactive Power Register (PowerQ1) | Addresss OBH
Bit23 22 21 20...3 2 1 Bit0
Read: RP23 RP22 RP21 RP20...RP3 RP2 RP1 RPO
Write:
Reset: 0 0 0 0 0 0 0
Apparent Power Register (PowerS) | Address: OCH
Bit23 22 21 20...3 2 1 Bit0
Read: SP23 SP22 SP21 SP20...SP3 SP2 SP1 SPO
Write:
Reset: 0 0 0 0 0 0 0
TR

TNEGE Ly 24 (7 GG, RBET G, S HHIF Y 3.8H (EMU
I EfHZ 2 IMHz, 7 2 EMU I £ 2% 2MHz 1750 2% 7.6Hz )

BB FE 24 PowerPl, PowerQL 2 A HIAMEIE (. 24 (1 HH, HiRE 7
e

PowerS ZAE R H A1 BIEE, FiidiFH BB B BT H

I AFAFAE T HAH Yy PowerPL,  JHE- 111 Preg -
Preg =PowerP1 : Q4 PowerP1<2/23
Preg=PowerP1-2"24 ;412 PowerP1>=2"23

BRI L)) F Yy P, F 740 Kpas, M:

P =PregxKpgs

Kpas G #0E G ) L)# AN, BiE L7 PowerPl 40/ L1 -
L) BRI L) 7 B2 T ) RS ) 2719 7 %0 Kpas /A s

/f%

#A 1000w A Z)1)%, PowerPl p£4¢-7-# 2% 0x00C9D9(51673), 4/
Kpgs =1000/51673=0.01935

24 PowerP1 5240 % OXFFA534 /if, HACZHI LY -
P=Kpqgs*Preg=0.01935*(-47820) = -925.3 w

A1} Preg =PowerP1 —2/24 = -47820

5.1.25. EEESEHN (EnergyP, EnergyQ, EnergyS)

Active Energy Register (EnergyP) | Address: ODH
Bit23 22 21 20...3 2 1 Bit0
Read: EP23 EP22 EP21 EP20...EP3 EP2 EP1 EPO

TR G R (R BB IR AR T
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| Reset: | 0 0 0 0 0 0 0

IZFEE B N 17 A B g B A 0, 1] LU i 75 17 7% EMUCFG.13(EnergyClr)
HIZ T B 7050 2, i A a7 &9 E 2 LIEC KWh,
B Bk £EC 43200implkWh, &7 7775547 #0x001000 (4096 /f, HACZKNIGER Y
E =4096/3200 =1.28 kWh

Reactive Energy (EnergyQ) | Address: OEH
Bit23 22 21 20...3 2 1 Bit0
Read: EQ23 EQ22 EQ21 EQ20...EQ3 EQ2 EQL EQO
Write:
Reset: 0 0 0 0 0 0 0

IZ e E WA 17 A B BBy e 7 A 0, 7] L i 75 17 #% EMUCFG.13(EnergyClr)
HFZ A L E T O 2, iZar i as )i  fr (C i g2 % 1IEC KWh.,

Apparent Energy (EnergyS) | Address:  OFH
Bit23 22 21 20...3 2 1 Bit0
Read: ES23 ES22 ES21 ES20...ES3 ES2 ES1 ESO
Write:
Reset: 0 0 0 0 0 0 0
TR

Z G5t BN A7 AL B BT ANE O, iZ A A7 s BRI CZe 1 54 % LIEC KWh,
FELE AT AU BT ANES, A5 EnergyCIr=1, (554 A 7 a8 it i 2

5.1.2.6. ThESHHE (PowerP2, PowerQ2)

Active Power Register (PowerP2) | Address:  10H
Bit23 22 21 20...3 2 1 Bit0
Read: AP23 AP22 AP21 AP20...AP3 AP2 AP1 APO
Write:
Reset: 0 0 0 0 0 0 0
Reactive Power Register (PowerQ2) | Addresss 11H
Bit23 22 21 20...3 2 1 Bit0
Read: RP23 RP22 RP21 RP20...RP3 RP2 RP1 RPO
Write:
Reset: 0 0 0 0 0 0 0

LIFEH Ly 24 ] GRS, R 775, S ECE A Yy 3.8H (EMU
I EPE A AMHz #if, & EMU A1 2MHz #1402 7.6Hz )
J#: 7059S/7059C PowerP2, PowerQ2 zf/H E4¢.

TR G R (R BB IR AR T
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5.1.2.7. HBEIEEHFFSR (MAXUWAVE)

MAX Votage(MAXUWAVE) Address: 12H
Bit21 20 19 18...3 2 1 Bit0
Read: su_21 SU_20 SU_19 SU_18...SU_3 SuU_2 Su_1 SU_0
Write:
Reset: 0 0 0 0 0 0 0

IR I 77 7 FISAG PEAK ZJGEMIK, 2530/ /7 & HI ADC S, 15 1% arfran i
W FEEYIEEIN TE A 1) ADC BIEIRA(H(ZEXT 1), 2% 7 17 s T el (1924, % 71 ADC /7
LI 75, LA/ 22bite b2l 477 57, [ EZHF G0 R 24 (7, (452wl i 192
1711 bit23—bit2] 775 AR At S5

5.1.2.8. HiEZNHFE (BCKREG)

BackupData Register (BCKREG) Address: 16H
Bit23 22 21 20...3 2 1 Bit0
Read: | BCKData23 BCKData22 BCKData21 | BCKData20.....BCKData3 BCKData2 BCKDatal BCKData0
Write:
Reset: 0 0 0 0 0 0 0

Backup Data #7742 (177 |-~k SPI 25 UART Wil /EHngc#i, F£3 =4, 2t
2 SPl 8 UART Wil sER B AL 7 |- GARIE T g, 7, 77 (UART A
2 INFIL MRS, AR T AT T o

5.1.2.9. @ENKLEFNFESE (Ccheck)

ComChecksum Register (Ccheck) Address:  17H
Bit23 22 21 20...3 2 1 Bit0
Read: Ccheck23 Ccheck 22 Ccheck21 | Ccheck20..... Ccheck 3 Ccheck 2 Ccheck 1 Ccheck 0
Write:
Reset: 0 0 0 0 0 0 0
WIS AN 7 1 =

FE SPL 26 UART 2 il S RIECHT #5628 i1 A ComChecksum 77 77 #5 HIE 1~
ComChecksum 47/ 8 17 bit16....bit23 /77 SPI 26 UART 2 if{ [ [ — A H) <. SPI B
UART & i HIEHE g 1 1 ST

TR G R (R BB IR AR T
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5.1.2.10. SEREFNF7ER (Scheck)

SumChecksum Register (Scheck) Address:  18H
Bit23 22 21 20...3 2 1 Bit0
Read: Scheck23 Scheck22 Scheck21 Scheck20..... Scheck3 Scheck2 Scheckl Scheck0
Write:
Reset: 0 0 0 0 0 0 0

ZHREE: A I IR S H A7 I, B0H---TCH, 1L B 4 7 7
FLEABI ANt 52 . Default 12 % 0x0100BD . (715 A4 5 T2H-T4H 2777 48)
Scheck #7715 72 2 -

XTI IS Z5 A7 R = TG ENRE P71 2 17 s i (7 #F 0

P BRI 7Y UEACI A 177 RO BB R, S27F 0T ] Ay 2us 2ty AL ZMEAN T

5.1.2.11. EMU REFHFLR(EMUSR)

EMU Status Register (EMUSR) Address:  19H
Bit7 6 5 4 3 2 1 Bit0
Read: Chanelstatus TAMP 12PPXGTI1P NoQLd NoPLd REVQ REVP
Reset: 0 0 0 0 0 0 0 0
Bit15 14 13 12 11 10 9 Bit8
Read: Checksum Err NoQLd2 NoPLd2 NoQLd1 NoPLd1
Write:

Reset:

hrHR ik

Checksum Err EREPIIR IR L BTh RS, WMEREM 55 A3 SUMCHECK EA—#.
1: BeGAn e

NOQLD?2 % 2 WIE LR ESIAR R (FEEFF R 75H.bit5:En_NewStatus) **

NOPLD2 5% 2 WIEH I RESIR R (FEEFF R 75H.bit5:En_NewStatus) **

NOQLD1 F 1 EELT T EESIFRE(FEHR 75H.bit5:En_NewStatus)

NOPLD1 2B 1 BER T FREIE(FEHRE 75H.bit5:En_NewStatus)

Chanelstatus TREERSHE. (0: BFABRREE 1 & 1. BxFARREE 2
in=9)

TAMP gkt E. (1. R4dgd) *!

I2PPXGTI1P FOEERFME () XTFEEEARME (ThF) FE.
1 S JEE AT e !

NOQLD MR REE LRSI, 1% S R AT R A, BRIAh
3.8Hz. NOQLD=1: JCIjZfj#ib T-¥# 5k

NOPLD MR REET TR, %S S AT S R A, BRIk
3.8Hz. NOPLD=1: £ hihZibT#ahiks

TR G R (R BB IR AR T
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REVP BUER IS, PFAREKMETER, HAENK I fi%bs .
REVP=1: 1IhIh& x|

REVQ T E R FrES, QF REKMINEERT, HAENKh T B b .
REVQ=1: JCIUILIZR K I

TAMP 7 BLFE 7R IR B -
QIR FE L FE P 55 5 KD g B 67 L 9B i #5 - (tampsel=0):
>4 [1Rms>12Rms*(1+1Chk) 2 12Rms>11Rms*(1+IChK) 4/, X7 R 1.
IR FF LIPS G ) T0% (PowerP ) A Mty by ey e 1A e #- (tampsel=1):

2PowerP1|>|PowerP2|*(1+IChk) z¢ Z|PowerP2| >|PowerP1|*(1+IChk)//, X7 kpid
B -

=0 N KK LG PTEE A2 P 4% 1) 25 ) T~ \PTAMP 8EE 9/ e (17 /., page53 “ £/
S B 67 I FE L) 5 217 S H YT
IR FEA AL G By 67 /L AW 17y (tampsel=0):
=1 #7 12Rms>11Rms; =0 #7v I2Rms<I1Rms .
YR FFF L) L)% (\PowerP| ) [72ZEX7 (E 14 2y K6y H 95 B e 47 (tampsel=1):
=1 Zn|PowerP2|>|PowerP1|; =0 #7]PowerP2|<=|PowerP1|.
74 1: ATT705BU/7059S/7059C 2% bit s£H £ 4.

5.1.2.12. RERSFFS (SYSSTA)

System status Register (SYSSTA) Address: 1AH
Bit7 6 5 4 3 2 1 Bit0

Read: TEST_RST E_RST LBOR WREN
Write: X X X X X X X X
Reset: 0 0 0 0 0 0 1 0
Rr B HK Eii Py
TEST_RST TEST 51 GBS ARG, WIZRE AL, BE1 0

E_RST RESET 51 IA2 4L S BOE A R AEEAL, WIZREEAL, 1251 0

LBOR RGP G RS R ER AL, WIZAREEAL, BEH 0
WREN EAlfighras (0: RRBARERH 1. RRGAERESTIT)

TR

BOR K17 4w mth bk, &4 LBOR K1/ TEST_RST A E_RST #riig 0, 1HAEAKE
TEST_RST #/E_RST 204 LBOR #nisii 0, iZbnics N GEW L 3 /77 0.

5.1.2.13. ChiplID

ChipID Address:  1BH

Bit23 22 21 20 19 18 17 Bitl6

WRBOREER G RN (R A IRA | BTE
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Read:
Code23 Code22 Code21 Code20 Codel9 Codel8 Codel7 Codel6
Write:
Reset: 0 1 1 1 0 0 0 0
Bit15 14 13 12 1 10 9 Bit8
Read:
Codel5 Codel4 Codel3 Codel2 Codell Codel0 Code9 Code8
Write:
Reset: 0 1 0 1 0 0 1 1
Bit7 6 5 4 3 2 1 Bit0
Read:
Code7 Code6 Code5 Code4 Code3 Code2 Codel Code0
Write:
Reset: 1 0 1 1 0 0 0 0
JE
A AR (e HEX #04##: 7053B0
5.1.2.14. DevicelD
DevicelD Address: 1CH
Bit23 22 21 20 19 18 17 Bit16
Read:
Code23 Code22 Code21 Code20 Codel9 Codel8 Codel7 Codel6
Write:
Reset: 0 1 1 1 0 0 0 0
Bit15 14 13 12 1 10 9 Bit8
Read:
Codel5 Codel4 Codel3 Codel2 Codell Codel0 Code9 Code8
Write:
Reset: 0 1 0 1 0 0 1 1
Bit7 6 5 4 3 2 1 Bit0
Read:
Code7 Code6 Code5 Code4 Code3 Code2 Codel Code0
Write:
Reset: 0 0 0 0 0 1 0 0
AT M HEX #4f: 705304
WRBOREE SR R (i) B IR A E TG
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52. MRSHEHFHFH

5.2.1. KRESPHFHFHIE
K52 RESHFGEMYNE: (Read/Write)
Hbiik . T .
(ECADR) ZFR HAfE K DhRetthig
30H EMUIE 0000 2(15bit) | EMU I fiifig 25 47 2%
31H EMUIF 8000 2(16bit) | EMU HIlibr & w47 2%
32H WPREG 00 1(8bit) BRI AR
33H SRSTREG 00 1(8bit) AL AP A8
40H EMUCFG 0000 2(15bit) | EMU Bt & % 17 s
41H FreqCFG 0088 2(9bit) I e/ B T A3 O B A A A
42H ModuleEn 007E 2(14bit) | EMU Bl RE AT A7 4%
43H ANAEN 0003 1(7bit) ADC JF KT A7 4%
44H
45H IOCFG 0000 2(10bit) 10 i i & 25 A7 7
50H GP1 0000 2(16bit) | dHIE 1 A IIERERIE
51H GQ1 0000 2(16bit) | dHIE 1 LI FRALIE
52H GS1 0000 2(16bit) | JHIE 1 AE DR IE
53H
54H GP2 0000 2(16bit) | MHIE 2 A DT HRE L
55H GQ2 0000 2(16bit) | A& 2 (IR IE
56H GS2 0000 2(16bit) | dHIE 2 [IRAE T HRALIE
57H
58H QPhsCal FF00 2(16bit) | JCUIAHAL M
59H ADCCON 0000 2(12bit) | ADC i1 25 ¢
5AH
5BH 12Gain 0000 2(16bit) FHYLIETE 2 3 55 (M
5CH 110ff 0000 2(16bit) FHYLIETE 1 0w B A 1
5DH 120ff 0000 2(16bit) LA 2 1 A% 1 E
5EH UOff 0000 2(16bit) P, H 38 T 1 AR
5FH PQStart 0040 2(16bit) | EBHTRBE
60H
61H HFConst 0040 2(15bit) i KPR R
62H CHK 0010 1(8bit) O LB
63H IPTAMP 0020 2(16bit) | By HLRSI AL A
64H
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65H P1OFFSETH 00 1(8pit) | Wil 1 AR ER S 8 i, M
P1OFFSETL 41 A 16bit M4

66H P2OFESETH 00 1@8bit) | MWIE 2 IR ERESHGE 8 AL, M
P20FFSETL 4114 16bit M4

67H QLOFFSETH 00 18bit) | MiE 1 KD ERIES G 8 i, M
QL1OFFSETL 4% 4 16bit #MY

68H Q20FFSETH 00 1@8bit) | JWIE 2 KR ERESHGE 8 AL, M
Q20FFSETL #1 1 h 16bit %M

69H IIRMSOFFSET 0000 2(16bit) | WWIE 1 A AAME T A, A 16bit TEAT S HL

6AH I2RMSOFFSET 0000 2(16bit) | WWIE 2 A AAME T A, A 16bit TEAT S HL

6BH

6CH ZCrossCurrent 0004 2(16bit) LIt 2 R {E 1 P A

6DH GPhs1 0000 2(16bit) | d#IE 1 PAHAARIE (PQ J7x0)

6EH GPhs2 0000 2(16bit) | aHIE 2 WAHALRIE (PQ 550

6FH PFCnt 0000 2(16bit) | P AT ka2

70H QFCnt 0000 2(16bit) | P KTEL

71H SFCnt 0000 2(16bit) | PIEALLE Bk T2

72H ANACON 0000 2(16bit) | B A AT

73H SUMCHECKL 0000 2(16bit) | BIFIE 16 7, BN, ERELLIR IR
Jeis O ERA S bR

74H SUMCHECKH 00 1(8bit) g 8 An, mMH SN, HRELLEY)RE
Jeis O HRA S bR

75H MODECFG 00 1(8bit) R B P A

76H P1OFFSETL 00 1(8bit) WiE 1 AU mERIESHIL 8 £, Fl
P1OFFSETH 415 16bit %M

77H P20FFSETL 00 1(8bit) WiE 2 AU mMERIESHIL 8 £,
P20FFSETH 415 16bit %M

78H Q1OFFSETL 00 1(8bit) WiE 1 LY FmERIESBIL 8 £,
Q1OFFSETH 41 16bit #M53

79H Q20FFSETL 00 1(8bit) WiE 2 KDY ERIESHIR 8 A,
Q20FFSETH 41 16bit %M

7AH UPeakLvl 0000 2(16bit) | UPEAK [HI1E 75 fr+, 16 AL T 5%k, 55 ADC
Y0 IR i o 0 55

7BH USagLvl 0000 2(16bit) | USAG BI{H 75 fF#%, 16 A LRS54, 5 ADC
Y0 IR i o 0 55

7CH UCycLen 0000 2(16bit) | PEAK SAG il Ji 15 & %5 /745,  16bit
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5.22. RERSUFHFHUHN
5.22.1. WH{ERETF TR (EMUIE)
EMU Interrupt Enable Register (EMUIE) Address:  30H
Bitl5 14 13 12 11 10 9 Bit8
Read: PRms
CZCROSL1_IE CZCROS2_IE USAGIE PEOFIE QEOFIE SEOFIE
Write: UpdateslE
Reset: 0 0 0 0 0 0 0 0
Bit7 6 5 4 3 2 1 Bit0
Read:
- UPEAKIE TamplE PFIE QFIE SFIE SPLIE ZXIE SPIWronglE
Write:
Reset: 0 0 0 0 0 0 0 0
R AR ik
CZCROS1_IE M 1 E R PR EeE (0. 4%k 1. AR
CZCROS2_IE ML 2 E R F PR EeE (0. 45k 1. fERED
USAGIE MR E(E 5 SAG i fiae (0. ZEik 1. ffifR)
PRms_UpdateslE IR A4, ARUETAAa T hWifEne (0. 251k 1. f#FER)
PEOFIE B RE A0 N WA RE (0: Al 1. iR
QEOFIE TR A A28 RIS R il e (0. ZEik 1. ffifg
SEOFIE LA LR 27 A7 3806 HH IR (0 b A RE (O: 2%l 1. ffiRe
UPEAKIE Wi RIHIE S 5 PEAK TPIilife (0: Z51L 1. flifE
TamplE D ine (0 45 1. fERE) vl
PFIE PF RNk iy e fdiee (0. 281k 1. ffifig
QFIE QF JBkrPIN IR b W flife (0. 4%1b 1. fiidk
SFIE SF ki iy e e (0: A%k 1. ffiRe
SPLIE BOCF AR b Wriae (0. 21k 1. fEFD
ZXIE R AR P i i %0y SR b i e (0: ARIE 1. AR
SPIWronglE SPI 3 VAR 5 b A fie 2
74 1: ATT7059S/7059C 7% bit £ 4¢.
712: ATT7059S/7059C 7% bit £47.
5.22.2. WHMRSEFR (EMUIF)
EMU Interrupt Flag Register (EMUIF) Address: 31H
Bitl5 14 13 12 11 10 9 Bit8
Read: PRms
RSTIF CZCROS1_IF CZCROS2_IF USAGIF PEOFIF QEOFIF SEOFIF
Write: UpdatesIF
Reset: 0 0 0 0 0 0 0 0
WRBOREE SR R (i) B IR A E TG
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Bit7 6 5 4 3 2 1 Bit0
Read: UPEAKIF TamplF PFIF QFIF SFIF SPLIF ZXIF SPIWronglF
Write: X X X X X X X X
Reset: 0 0 0 0 0 0 0 0
R AR ik
RSTIF SR RAEBALN, ZbREEAL, BUETE 0
CZCROS1_IF FLYRIIE 1 IE e e be s, BEiE ot
CZCROS2_IF FALIEIE 2 1E )l B ibr &, BET 0
USAGIF o A I T8 B Wb &, BRI 0
PRms_UpdatesIE NP AEA, A RME R AFR B h iR, S50 0
PEOFIF I Ae A7 dsw I, bR R B, A 0
QEOFIF JCI R BE T AF deis R, AR E B, TUEVE O
SEOFIF VUAE L RE AT A2 A it tH I, bR B, BRSO
UPEAKIF o SIS T ROE BT TR S, BRI 0
TamplF SR, ARG EAL, R 0T
PFIF PF &k, Zbr B AL, B5HE 0
QFIF QF KBkihIS, ZAREEAL, 5 0
SFIF SF KN, bR EAL, BEH 0
SPLIF WIE AR R, iZbRE B, Ao
ZXIF MU R A P e i % 073U, AR AL, AT 0
SPIWrongIF SPIH RS R P bR &GS 5, BETH 072

MR WHAEREFT TS, AR AP, /IRQ PIN #H71iC (default), B b i LA“sl” ()% Uil i /IRQ
PIN it o

J#1: ATT7059S/7059C 7% bit 11 447 .

JE2: ATT7059S/7059C 7% bit L4 4%,

5223. BRPFHFHR (WPCFG)
Written protect Register (WPCFG) Address:  32H
Bit7 6 5 4 3 2 1 Bit0
Read: .
WPCFG7 WPCFG6 WPCFG5 WPCFG4 WPCFG3 WPCFG2 WPCFG1 WPCFGO
Write:
Reset: 0 0 0 0 0 0 0 0

WPCFG = 0xXA6: #n G1RI T, HEELESFSOH 2 TCH I8 #SH 717 7%, A r] ##/f 40H
P A5H HIFC e S a7 A

WPCFG = 0xBC: 5 G1R##T 7, HGEHAF A0H FA5H #IfE XS4 37 17 74%, A rj#/F 50H
FITCH HIfE S H 5177

WPCFG = HAfiliflr: F#nGIRPHKH], XIEESH BRI R

GIRYH I )7, NN WPCFG Z A, 4 1R 1T 5l — E 1 5%,

FERBUHFEADC RS (Rl R IR A R BT
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5224. BRHEEFEEFSR (SRSTREG)

Soft reset Register (SRSTREG) Address: 33H
Bit7 6 5 4 3 2 1 Bit0
Read:
SRST7 SRST 6 SRST5 SRST 4 SRST3 SRST 2 SRST1 SRSTO
Write:
Reset: 0 0 0 0 0 0 0 0
V.
SRSTREG A /7A il G OS5 £-GH i KA 7, BT 1% a5 5 0.
5.2.25. EMU BLE&7FEE (EMUCFG)
EMUCFG Address:  40H
Bitl5 14 13 12 11 10 9 Bit8
Read:
- EnergyClr QMOD1 QMODO0 PMOD1 PMODO QSSelect
Write:
Reset: 0 0 0 0 0 0 0 0
Bit7 6 5 4 3 2 1 Bit0
Read: . .
- Zxdl Zxdo FLTON CHNSEL CIADD TampSel
Write:
Reset: 0 0 0 0 0 0 0 0
fir 2 F% i3
EnergyClr WE R ESAREIE 0 (0: EAE 0 1 WA 0
QMODI[1...0] TIhfe A A748 EnergyQ BN UERE, A E WGER
PMODI1...0] HIUREE P AEAY EnergyQ RINBCIERE, TEANNCE W5 #R
QSSelect T I REAE et e #E (0: LTt 1. WAEbAgHt)
Zxd1 HLE P IR e P, PRI E WA R
Zxd0 i P IR R PE, PRANICE WG R
FLTON HahBiei iHITC (0. BBk 1. BalBigi It E),
PRANL "2
CHNSEL WRGHE TR (0. WEROEME 1R 1. EPREIE 2 1), PRENERT?
CIADD BT gk SO SRR (0. PIME TSN 1 AR BnAnRE) R
TampSel B 7 S SKIERE (0: EPEHUAMEMBI G 1o SEPEA DDA 27 D
CHK #1 IPTAMP B’Jﬂ%&@‘% ﬁrh IPTAMP i£ %% IPTamp_Sel ¥, Fl®E <R
PEIL 5.2.2.39 L E A Ui
JE

HIEMNREC T, FEES I T 55 F IR RS, D) E I C s i i =C T 1 2
X1 B (. 74 FLTON=L1 /i, KIFF}7 H 208767 B FELur, CIADD # CHNSEL /4 2 X,
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A, HETL: N7 FLTON=0 /7 CIADD #/CHNSEL 7/ 4 4(i5 .
74 1: ATT705BU/7059S/7059C 7% bit A £4¢.

74-2 ATTT059S/7059C AL/ A7 17 #s 2L A 1

713 ATTT7059S/7059C L iZLJhE, (RIS AFFrastk A (H

QMOD1 | QMOD0 | TLZhThEEMBE, I QFCnt KRN

0 0 VERERE N, F AKX SR BT 2 (default)

0 1 SRR, SURIIERIIR, AR TR
! 0 VISEAE LI, MR 7 R AT
! 1 VRS R, HIRACEOR7 20 Dh AT S

PMOD1 | PMODO0 | FIhshRE MR, B PFCnt i B R

0 0 VSRR, FAREANT SO0 DR AT 2 (default)

it i, HEMERIDFR, AR hH

<t

K=
|lo|r

AR
SRR, H IR Ty AR DR AT R
AR

i
i W, R ARKAR T A Th R AT B

ZXD1 ZXDO0 RN FHHEE, BESFHEERE

0 0 EE F =, 2 ZXCFG=1 i, 54 IE 1 F 38 (default

0 1 Gl F R WA, 24 ZXCFG=1 i, 51 47 i il i)

1 X Ml A =R, 2 ZXCFG=1 i, 5] s 8 ) i 2 %

WANES WHES

FLTON CIADD CHNSEL Chanelstatus fiE a2

1 X X ¥RoR A BB 5T LT | AR4E Chanelstatus Sk ¥ 2 2R H
W R R W — s ThR 2 5 i

0 0 0 0 BHEHEE 1 5Hi&®

(default)
0 0 1 1 PRI 2 25
0 1 X 0 B SRR (A 2

5.2.2.6. RHECEHFFRE (FreqCFG)

FreqCFG Address:  41H
Bit15 14 13 12 1 10 9 Bit8
Read:
CFP1
Write:
Reset: 0 0 0 0 0 0 0 0

WRBOREER G RN (R A IRA | BTE
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Bit7 6 5 4 3 2 1 Bit0
Read:

CFPO PRFCFG1 PRFCFGO Emuclk_ctrll Emuclk_ctrl0 SPL2 SPL1 SPLO
Write:
Reset: 1 0 0 0 1 0 0 0
(& s ik
SPL[2...0] ADC BB A A7 2 RAEH AL P, TR W&
Emuclk_Ctrl[1..0] EMU IR e 607, PRI &
CFP[1:.0] Jok B8 AR, PEAH LR 3%

PRFCFG[1...0]

AR RO BEIE PR, PEAN B L A R

SPL2 SPL1 SPLO PFKREFRE (EMU BHBIZE 1MHz)

0 0 0 0.976k Hz (femu/1024) (default)

0 0 1 1.953k Hz (femu/512)

0 1 0 3.906k Hz (femu/256)

0 1 1 7.812k Hz (femu/128)

1 X X 15.62k Hz (femu/64)

Emuclk_Ctrll | Emuclk_Ctrl0 EMU FBhiZ EMU B8z
(RGEEH9P% 6MH2) (RGH$84 5.5296MHz)

0 0 2MHz 1.8MHz

0 1 1MHz (default) 921KHz

1 X 1MHz 921KHz

PRFCFG1 PRFCFGO HREEFEE (EMU RAHHE 1IMH2)

0 0 3.8Hz (default)

0 1 7.6Hz

1 0 15.2Hz

1 1 3.8Hz

CFP Mk 7mik#é: EMU ISR IE RN 2MHz 1) i

CFP[1:0] |00 01 10 11

fik 5 90ms 90/2=45ms 90/4=22.5ms 90/8=11.25ms
CFP Hk9&ik®e: EMU WA IERE N IMHz 1IN

CFP[1:0] |00 01 (default) 10 11

Wik o5 180ms 180/2=90ms 180/4=45ms 180/8=22.5ms
5.2.2.7. {EXITFHIFFEF (ModuleEn)

ModuleEn | Address: 42H

FERBUHFEADC RS (Rl R IR A R BT
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Bit15 14 13 12 11 10 9 Bit8
Read:
X Rosi_i2_en Rosi_il_en WDTEN

Write:

Reset: 0 0 0 0 0 0 0 0
Bit7 6 5 4 3 2 1 Bit0
Read:
- SRun QRun PRun HPFONU HPFONI2 HPFONI1

Write:

Reset: 0 1 1 1 1 1 1 0
fir 2 F% H#ik

Rosi_i2_en {FRE NI 2 P KR (0: %M Rosi  1: {fifi Rosi) ¥E 3

Rosi_il_en R HIAUEIE 1 LR REEIE (0: CHI Rosi 1: f#i6E Rosi)

WDTEN 2 SP1 — HHAIRIK NG IT JA BT fg, 7T SE3 SPI_CLK /5 5 A 728, 24 1 /" 300ms
AEEAE SPIHET, SPI B AR RIE AR (0: 1ZThRELH] 1. 1%ThEe
68D

SRun MAERe s 2AEae (0: f=ibit&E 1. AVFTED

QRun TThhe e RN (0. fFikita 10 RVFHEED

PRun AIyRea SR (0. fFibiti 1. RVFHE)

HPFONU Ho S S PRSI S (0. KM 1 IP)

HPFONI2 HLIEE 2 SRR TS (0. KM 1. JF) 12

HPFONI1 MR TE 1 il gE A ok (0: G 1. JF)

74-2 ATTT059S/7059C AL/ A 17 s 20 A 1

73 ATT7059S/7059C L% Z)fE, IRIF 7 1ras Atk 1

5.22.8. ADC FXx&H7F#% (ANAEN)

Analog Enable Register (ANAEN) Address: 43H

Bit7 6 5 4 3 2 1 Bit0
Read:
- Adc_i2on Adc_ilon Adc_uon

Write:

Reset: 0 0 0 0 0 0 1 1

R AR g

Adc_i2on HIRIEIE 12 () ADC JFXA5 S (0: KMl 1. 7JF) '3

Adc_ilon HLRIETE 11 () ADC JTRMES (0: XM 1: 4T7P)

Adc_uon HEREIE U (1) ADC JFRME5 (0: XM 1 4T7P)

73 ATT7059S/7059C L iZZ)GE, IRIF A 17 astl ik 1

WRBOREE SR R (i) B IR A E TG
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5.2.2.9. HHSIMEEEFFS (IOCFG)
IOCFG Address:  45H
Bit15 14 13 12 1 10 9 Bit8
Read:
Write:
Reset: 0 0 0 0 0 0 0 0
Bit7 6 5 4 3 2 1 Bit0
Read:
POS IRQCFG1 IRQCFGO
Write:
Reset: 0 0 0 0 0 0 0 0
P B# ik
POS 0: PF/QF/SF My~ A%k 1: PF/QFISF Mk H~FH %k

IRQCFG[1:0]™"®

IRQ 51D RERC & «

(1) IRQCFG0=0, IRQCFG1=0: Wi, {KHEFHE% (default)

(2) IRQCFG0=0, IRQCFG1=1: i, i FARL

(3) IRQCFG0=1, IRQCFG1=0: Mt} Upeak Il Usag Lhfg CHAbH IR,
fih . Upeak 5% Usag FAFI,  CEIAMIE B H 4 AR5 70 P 10 I 18] B8 ot 5
& (UPeakLvl), =k Usag 78 7 5 B (] AR T 1 {5 (U SagLvl))
IRQ A2 1 15 B 6K P46 HH 2% ey FELT-4i 1 o AU 5 T8 13 EMUIF i1
PRAERRIERR, MBI AE SR IEH I, IRQ H K AR A T4 .
(4) IRQCFGO0=1, IRQCFG1=1: IRQ H Pt (3) WHH L.
BP9 fa i Upeak 5% Usag FFAEI, CRIAMTS LA AR 55 P 60 i ) A ik
WeoE I (UPeakLvl), 83 Usag 7 M 7 s B il o AT 2 e (USagLvl))
IRQ A2 1 15 B v P46 HH A BTG FRT-4i o A S5 T8 13 EMUIF iy
PRAERRTERR, MBI AG SR IE R I, IRQ H KA Ay i BT

/73 ATT7059S L% 1055,

IRIFEFIFas A A

5.2.2.10. i@i8 1 I EKIE (GP1)

Active Power Gain 1 Register (GP1)

Address: 50H

Bit15 14 13 12...3 2 1 Bit0
Read:
GP1_15 GP1_14 GP1_13 GP1_12...GP1_3 GP1_2 GP1_1 GP1_0
Write:
Reset: 0 0 0 0 0 0 0

ZAGAFas 16 (T T 5 4, Rl 91507
LpFEKE G L BHEH TS AR FE T2 2. Err%
Pgain = -Err%/ (1+Err%)
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LI Pgain G iE#, WGP #9GA (% Pgain *32768
W1R Pgain 2y 114, WGP #9EAfH % 65536+Pgain *32768

5.2.2.11. i&i# 1 TIWThEKIE (GQL)

Reactive Power Gain Register (GQ1) | Address: 51H
Bit15 14 13 12...3 2 1 Bit0
Read:
- GQ1_15 GQ1_14 GQ1_13 GQ1_12...GQL_3 GQ1.2 GQ1_1 GQL_0
Write:
Reset: 0 0 0 0 0 0 0
ny‘:—l—_‘g.’
16 A7 5H B 77510
SR ZLFE T, — M GQL HAMH S GPL i H /T HI G A M)
52.2.12. iBil 1 MENHRKIE (GS1)
Apparent Power Gain 1 Register (GS1) | Address: 52H
Bit15 14 13 12...3 2 1 Bit0
Read:
- GS1_15 GS1_14 GS1_13 GS1_12...GS1_3 GSL 2 GS1 1 GS1.0
Write:
Reset: 0 0 0 0 0 0 0
TR
16 WA FFGH, B2 K iF50 .
LR, GSL GAME S GPL i B 9 G A E e
52.2.13. {#EiE 2 AIThEKIE (GP2)
Active Power Gain 2 Register (GP2) Address:  54H
Bit15 14 13 12...3 2 1 Bit0
Read:
- GP2_15 GP2_14 GP2_13 GP2_12...GP2_3 GP2_2 GP2_1 GP2.0
Write:
Reset: 0 0 0 0 0 0 0
TEE
L7 GPL #J el 5 2 Hi ) s
7% 3 ATT7059S/7059C L i%1)fE, (RIFAF1Farl A 1
TR G R (R B IRA R T
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5.2.2.14. iBi# 2 TIIhEKIE (GQ2)

Reactive Power Gain 2 Register (GQ2) Address: 55H
Bit15 14 13 12 ... 3 2 1 Bit0
Read:
GQ2_15 GQ2_14 GQ2 13 GQ2 12...GQ2 3 GQ2 2 GQ2 1 GQ2.0
Write:
Reset: 0 0 0 0 0 0 0

AR IEDLFE T, — S GP2 1 GA (]
J# 3 ATTT7059S/7059C L iZ 155, IRIF A 17 A3 20 eA 1

5.2.2.15. @il 2 MAETNEKIE (GS2)

Apparent Power Gain 2 Register (GS2) | Address: 56H
Bit15 14 13 12...3 2 1 Bit0
Read:
GS2 15 GS2_14 GS2 13 GS2 12...G52.3 GS2. 2 GS2. 1 GS2 0
Write:
Reset: 0 0 0 0 0 0 0
VLR

AR IELFE T, S GP2 HIGA (A,
JF 3 ATTT059S/7059C L iZ1)jGE, IRIF 717 astl ik 1H

5.2.2.16. FIh#A{IKIE (QPhsCal)

QPhsCal Address:  58H
Bit15 14 13 12...3 2 1 Bit0
Read:
QPC15 QPC14 QPC13 QPC12....QPC3 QPC2 QPC1 QPCO
Write:
Reset: 1 1 1 0 0 0 0
JE

LY FM L T 7 s R — W FMGIEC, 1R 7 29 74507 o

Z i fr AL A i FFOOH

ZCU LA YT femu=1MHz #7715, S0Hz 1554 AN i ZEREEIE

Y femu=1MHz //, 60Hz /5 50 UL 7 s G A FEIBH Klnf, A i ZASMEHE:
2bfemu 203, ELE T E G HBIFNS, i B T 2 AT IE -

L2050, A, | KA 30 EHHITIEE, 205 Q N2 % : Er%

QPhasCal /zf H 20

Result = Err%*32768/1.732-256

WRBOREER G RN (R A IRA | BTE
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IR Result 251470 QphsCal = Result

r# Result 2 71404 QphsCal = 65536+Result ;
i
1, MRGHEPUCH 5.5296MHz I, A1 ERETAIICIIRE R, TR UL fEa .
2, WEHFAFRRIE WAL ER S, PN TH R, RUESERIEH

5.2.2.17. ADC i#j&i## (ADCCON)

ADC Channel Gain Register (ADCCON) Address: 59H
Bitl5 14 13 12 1 10 9 Bit8
Read:
PGA242 PGA241 DGI3 DGI2 DGI1 DGI0
Write:
Reset: 0 0 0 0 0 0 0 0
Bit7 6 5 4 3 2 1 Bit0
Read:
DGU1 DGUO PGA3 PGA2 PGAl PGAO UPGA1 UPGAO
Write:
Reset: 0 0 0 0 0 0 0 0
PGA242 | PGA3 | PGA2 | I12Gain PGA241 | PGAl | PGAO | I1Gain UPGALl | UPGAO | UGAIN
0 0 0 PGA=1 0 0 0 PGA=1 0 0 PGA=1
0 0 1 PGA=4 0 0 1 PGA=4 0 1 PGA=2
0 1 0 PGA=8 0 1 0 PGA=8 1 0 PGA=4
0 1 1 PGA=16 0 1 1 PGA=16 1 1 PGA=4
1 X X PGA=24 1 X X PGA=24

K FT 11Gain, 12Gain, UGain 7775194 ADC P B2 I 78 1 175, H i 2
Hizs, H/EEE R
77 3 ATT7059S/7059C PGA242 PGA3 PGA2 3bit L1255, (i1F 74 7728t 15

DGU1 |DGUO | HJEifiiE | DGI1 | DGIO | HijitiEiE 1 | DGI3 | DGI2 | HifiiliE 2
0 0 DG=1 0 0 DG=1 0 0 DG=1
0 1 DG=2 0 1 DG=2 0 1 DG=2
1 0 DG=4 1 0 DG=4 1 0 DG=4
1 1 DG=8 1 1 DG=8 1 1 DG=8

FF i B L FEAT A ADC 7 1515 5K SE, A 175 0y 1121818 . 4071 73 i LA
HFPFE W, HRCE PRGN
/73 ATT7059S/7059C DGI3 DGI2 PGA242 PGA3 PGA2 L1154, [R1F 4717 #4811

WRBOREER G RN (R A IRA | BTE
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5.2.2.18. HBiiEIE 2 #FIEE (12Gain)

Current 2 Gain Register (12Gain) Address: 5BH
Bit15 14 13 12 ... 3 2 1 Bit0
Read:
12G15 12G14 12G13 12G12...12G3 12G2 12G1 12G0
Write:
Reset: 0 0 0 0 0 0 0

T 2 i it 77 A s R A MG IELC, B E L 7750 e & XS I TFE . A
S i DTG TAMS s (EPYES T 07 B S 3 2 T I B T 1 D 88 [ 51 s 1%
TGN T FIA 1 H i ADC W8 197 5 1H 2257 o

AT AIRms FN2Rms ZH G 5 AR i i Jiai e 1 1977 3C1H 7 17 765 16 AT 0
2 19 AXH s ):

Gain=(11Rms/I2Rms)-1;

#7Gain>0, 12Gain=Gain* (2"15);

77 Gain<0, 12Gain=2"16+Gain* (2"15);

J# 3 ATTT7059S/7059C L iZ15E, IRAF A 17 A3 20 eA 1

5.2.2.19. BiiEE | ERwEKESFS (110ff)

Current 1 Offset Register (110ff) Address: HCH
Bitl5 14 13 12...3 2 1 Bit0
Read:
110S15 110S14 110S13 110S12...110S3 110S2 110S1 110S0
Write:
Reset: 0 0 0 0 0 0 0
VTR

R LTI G HIBH A, FEX IR, i AL 5 0 IR, LI
HOOH VRN, F358)11OR A AT, P TAB) A METAREEA, DU d (it
TR R AT LA ST HS 2 BT A7 A9 VLOTE (AT A 3547 4

57 1 A 07 45 ADC A 16 (7 5CHE I 17—

S A 24P I ELE A B, 5 A ARG, \UIN2IU 3T
il TR HIARIL IR, LA B EIIAL 52 0 49 ADC 3, A
JH PR A T B A7

JE: 110ff 57 120fF AGEIN AT I -

5.2.2.20. HiiEIE 2 ERmHAKIETES (120ff)

Current 2 Offset Register (120ff) | Address: 5DH

WRBOREER G RN (R A IRA | BTE
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Bit15 14 13 12...3 2 1 Bit0
Read:
120515 120S14 120513 120S12...120S3 120S2 120S1 120S0
Write:
Reset: 0 0 0 0 0 0 0
JE

MR BRI S5 0G0 FEH, 6, A E 75 2% 0 B 1,
AOLH I PR, 77820/ 2775 iild, P 7328 a S IME Rk, LU 1E o
FEH R i 2 B | Tl 7 5.2 B 7 g 1\ 20ff 15 R S A 75 17 7o

A7l D75 ADC i 119 16 A7 20 H5 1942 DA 7 —

/T3 ATT7059S/7059C L% 1), I1RIF 7717wk 1H -

M 110ff 57 1208 A G5 AT I IE

5.2.2.21. HEBEERBHIKERTEFR (VO

Voltage Offset Register (UOff) Address: SEH
Bit15 14 13 12 ... 3 2 1 Bit0
Read:
UOS15 UOS14 UOS13 UQOS12...U0S3 UQ0Ss2 UOS1 UQoso
Write:
Reset: 0 0 0 0 0 0 0
R

13 ER T S 0G0 FIEH, SEXARW, A E 552 0 HI R, L)L A7
a5 O2H AT PRI TR, 772) VOFE ZFfras e, ) 72 47 e, B i1

B AR B TR - TR 7 1.2 BT 79 UOR (A 5 A 2 77
AR5 NDC AT 16 17 B I fir—5T. A E  EE1 Ay A1 5

S s \UN2IU 77— Kl IS G AL iR 2

5.2.2.22. Ba#5Rz (PQStart)

PQStart Address: 5FH
Bit15 14 13 12...7 6 5.2 1 Bit0
Read:
PQS15 PQS 14 PQS 13 PQS 12...PQS 7 PQS 6 PQS5...PQS 2 PQS 1 PQS 0
Write:
Reset: 0 0 0 0 1 0 0 0
JE

PQStart £ 16 i/ L7754, ML, FFHIEXNE16 f7% PIQ (PowerP OXOAH / PowerQ
OXOBH, #7% 24bit 77540 K940 HH 1T, LUE-E )4

|P| /A 7-PQStart /#/, PF A%ttt ik, [/ # REVP & o] 7.7 0.

|Q| > 7 PQStart #/, QF itk [alif# REVQ & /iy frdi& 0.

(IP/|Q| /i1 45 7~ PQStart) /it SE gtk

P 77

1, RELA7, FA b, Un,

2, 1LHI PowerP f1 2 24bir #AE XL, IR HIAFGE G X2 .

FERBUHFEADC RS (Rl R IR A R BT
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3, WEAPQStart #IEH Y, HKUIZK0.4%Ib HEGEH 5], M-
Y=x2*0.2%

5.2.2.23. BKiMNEGEFFE (HFConst)

HFConst Address: 61H
Bit15 14 13 12..7 6 5.2 1 Bit0
Read: 0
HFC14 HFC13 HFC12...HFC7 HFC6 HFC5....HFC2 HFC1 HFCO
Write: X
Reset: 0 0 0 0 1 0 0 0

HFConst 42 15 1/ L7750, MELE T, FFHEAE G IC 15 175 g ki ] 46 27 77 7% Ox6FH~0x71H
T XS (5, QT2 T HEConst A1, A4 L0 i) PRIQFISE Mk i »
HFConst /726 A /i 42 0x0040.

5.2.2.24. i@i&[8) 5 i A |P (S & IRMS BUlEi{EIEE (Chk)

Check Register (Chk) Address: 62H
Bit7 6 4 3 2 1 Bit0
Read:
CHK7 CHK6 CHK5 CHK4 CHK3 CHK2 CHK1 CHKO
Write:
Reset: 0 0 1 0 0 0 0
JE

T 5] 57 H 1 1 A 7 s R At 97EC, 2875 1#(0,+1)
ICHK=ICK7*2" (-1) + ICK6*2" (-2) + ICK5*2" (-3) + ...+ ICK1*2" (-7) + ICKO*2" (-8)
2412Rms-11Rms|/11Rms ¢ Z{PowerP2-PowerP1|/PowerP1 A/ ICHK /f, &'/ &7 #l ks

2 H X5 Check Register f#4E—1"Bit 5 1 IFf, XJ 9415 41 %

Bit7 0.5

Bit6 0.25
Bit5 0.125
Bit4 0.0625
Bit3 0.03125
Bit2 0.015625
Bitl 0.007813
Bit0 0.003906

#il%y7: Check Register=0x1A #/, &7 F41E % 0.0625+0.03125+0.007813=10.1563%

B2 Y- 0.0625 #4£)16.25%.
TFiT FI50Br 87 7, S I A T 2y By 67 L FE ST, 0 L T 2 22 2
tr (\2Rms-11Rms|/\ARms ) #7157 11 1 (i HE i (> T T 03 75 K9 /L 07 1 225 L) % 0 4 [T

TAMP=1. Z7E 72 K FHm L, ks sr 12GTIL 2201, ZERE712GTIL 240,

Y FET) A AE g B o7 BTS2 PowerPl  flL) & PowerP2 & 2 25 He

FERBUHFEADC RS (Rl R IR A R BT
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(|PowerP2-PowerP1|/PowerPl ) &t &y 1k, W 1 )2 F A F9 2 5 (i 255 L) % o 7, [l i
TAMP=1.

713 ATTT059S/7059C L% L)fE, (11575 1ras A i 1

5.2.2.25. B AN H{E|PsE IRMS KE{EIRE (IPTAMP)

IPTAMP Address:  63H
Bit15 14 13 12...3 2 1 Bit0
Read: IPTAMP15
IPTAMP14 IPTAMP13 IPTAMP12...IPTAMP3 IPTAMP2 IPTAMP1 IPTAMPO
Write: X
Reset: 0 0 0 0 0 0 0
JE

1Z 7 A7 a1 2 0x0020.
P/ 7 1 8 7 7 A 1 37 s, \PTAMP[15:0] &2/87 16 1719 H )i B 411 7 77 7524 1)

Y \Ptamp 942 E 1 bitls /T GA LR, —EHAEQ, BAM T LG A B % OXTFFF,
H 5987 57 AL PR T I 1 <

FIEFELEI H I 17 51 100 By 67 v B e 1T AT, 530008 L 12 119 HE 17 A 787 IPTAMP
I, FGEULSEGE L 555 A, TAMP, 12PPXGTIIP #7CHNSEL £720 0, 4 mj i o1 i &
CHNFix =1 N LJBRFFZ HT i1 2 E

ZrEFELEI L5 P [1TZEX0 15 9 B 67 H 12 1 1977, =5 PowerP1 A7 PowerP2 #5/%7~ 1PTamp
I, FGEULSEGE L W H5HA, TAMP, 12PPXGTIIP #7CHNSEL £720 0, 4 mj i o1 i &
CHNFix =1 NI RFFZ HT i1 W E

IPTAMP ZLAEFE B 07 1129 B 60 H BT T A& 1, 12 7l TEMP_SEL, IPTemp_Sel Z14
By FEL A 2 By 67 Ha B A e, BBy A CiF I 5.2.2.39 6

JE3 : ATT7059S/7059C L iZ )55, 1RIFAF1FASEC A1

5.2.2.26. F—iBE/NMESEHIWERIESA (PIOFFSETH)

Power offset 1 High (PLOFFSETH) Address: 65H
Bit7 6 5 4 3 2 1 Bit0
Read:
P1OFFH7 | P1OFFH6 P1OFFH5 P1OFFH4 P1OFFH3 P1OFFH2 P1OFFH1 P1OFFHO
Write:
Reset: 0 0 0 0 0 0 0 0

B LI FIE 1 I A7 AR A MG T
P1OFFSETH £ 24 1/ 7 7 #% PowerPl HIfIC 8 /0] 7F. (L aliati 32 (75 77 #% PowerP1' /9
bit[15:8] ¥/ 7% ).

JF: P-offset f4% 774 11 HEZE AL

I hy 54

2 B 5 o,
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5.22.27. FiBENMESEIMERIESAL (P20FFSETH)

Power offset 2 High (P20FFSETH) Address: 66H
Bit7 6 5 4 3 2 1 Bit0
Read:
P20FFH7 | P2OFFH6 P20FFH5 P20FFH4 P20FFH3 P20FFH2 P20FFH1 P20FFHO
Write:
Reset: 0 0 0 0 0 0 0 0

B LI FIE 2 1 IF A7 AR A MG

P20FFSETH 4 24 [/ 5717 #% PowerP2 #I1E 8 (7 X17% (LA Elst 32 1/ 7 174% PowerP2' /4
bit[15:8] ¥/ 7% ).

JE: P-offset fE43 777 1N HELAIC DL FE 55 Ao
J# 3 ATT7059S/7059C L iZ 155, IRAF A 17 A3 20 eA 1

5.2.2.28. E—iBIE/MES T ERIESA (QLOFFSETH)

Reactive ~ Power offsetl High | Address: 67H
(Q1OFFSETH)

Bit7 6 5 4 3 2 1 Bit0
Read:

QIOFFH7 | QIOFFH6 | QIOFFH5 QIOFFH4 QIOFFH3 QIOFFH2 QIOFFH1 | QIOFFHO
Write:
Reset: 0 0 0 0 0 0 0 0
R

L)L) # I 1 18 IF 7 as R — i it #A9 JE ¢

QLOFFSETH 5724 1/ 77 1775 PowerQL /it 8 17X/ (L4 uiis i 32 17 747177 PowerQL' /17
bit[15:8] ¥/ 7% ). »

7#: Q-offset £ 4% 7774 5P-offset HT ¢ 11 77 72 e, IR A2 iy ZEH il il AR T T 9 fE A i 575
E2/8

5.2.2.29. E_BE/MES T ERKRIESA (Q2OFFSETH)

Reactive ~ Power offset2  High | Address: 68H
(Q20FFSETH)

Bit7 6 5 4 3 2 1 Bit0
Read:

Q20FFH7 | Q20FFH6 | Q20FFH5 Q20FFH4 Q20FFH3 Q20FFH2 Q20FFH1 | Q20FFHO
Write:
Reset: 0 0 0 0 0 0 0 0
R

L)L) # I 2 18 IF 7 1 as R — i i #A S JE

Q20FFSETH 57 24 1/ 77 1775 PowerQ2 /it 8 17X/ (LA uiis i 32 17 747 177 PowerQ2' /17
bit[15:8] ¥/7% ).

7#: Q-offset £ 4% 7774 5P-offset HT ¢ 11 77 72 e, N A2 iy ZEH il il AR T T 9 fE A i 575

WRBOREER G RN (R A IRA | BTE
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/8

713 ATTT059S/7059C L% L), (R1F 75 1ras A i 1

5.2.2.30. BRIHE 1 BMERBEKLESTFR (1IRMSOFFSET)

I11IRMSOFFSET Address: 69H
Bil15 14 13 12...3 2 1 Bit0
Read: 11IRMS 11RMS 11IRMS 11IRMS 1IRMS 11IRMS 11IRMS
Write: OFFSET15 OFFSET14 OFFSET13 OFFSET12---11RMSOFFSET3 OFFSET2 OFFSET1 OFFSETO
Reset: 0 0 0 0 0 0 0

HIIEE 1 18I IE 7 7 as R 175 28

A

2UIIALG 520 BInI i, Z A ER VAIRMS,  JR-FE 7, 2K F I 2 il 5
IIRMSOFFSET = (IIRMS"2)/ (2"15)

QRS e A IRA, WS-SR [ b 25l H T \ARMSOFFSET &2, i it R GEE

JHPT BT GHAR LR RS AT, % a7 s N GE 75 I RS T E e

5.2.2.31. BiiEE 2 AYERIKETEFSR (12RMSOFFSET)

GL

I2RMSOFFSET Address: 6AH
Bil5 14 13 12...3 2 1 Bit0
Read: I2RMS 12RMS 12RMS I2RMS I2RMS 12RMS 12RMS
Write: | OFFSET15 | OFFSET14 OFFSET13 | OFFSET12---12RMSOFFSET3 | OFFSET2 | OFFSET1 | OFFSETO
Reset: 0 0 0 0 0 0 0
1@‘/:5.'
HIRAIIE 2 HEI IE A7 i R A HE AT 5 E B
A :
2GFIALT G K0 HIT1E, ZA 2RSS, -7, AR50 T I 20l 5
I2RMSOFFSET = (I2RMS"2)/ (2715)
713 ATT7059S/7059C L iZL)fE, IRIF 7 fras i 1]
5.2.2.32. BiREFEEEIGESTFEE (ZCrossCurrent)
ZCrossCurrent Address: 6CH
Bit15 14 13 12...3 2 1 Bit0
Read:
- ZC15 ZC154 zC13 ZC12...ZC3 zCc2 zC1 ZCo
Write:
Reset: 0 0 0 0 0 0 0
WRBOREER G RN (R A IRA | BTE
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H 7 B A0 5 ZCrossCurrent 74/t %, ZCrossCurrent X//A7 IRMS A7/ 16 /7 Bit15...bit0.

KL E I I B 717 s 2GR R DT BEE 9 D1 5 [ 5 B 7 1 as I A~
Tt I IE T E G5 a5 0o il AP EEng 7 & & fras ittt 5 0, A7 /&t

s

5.2.2.33. PQ ARIBMIKIEFFE (GPhsl)

Phase Calibration 1 Register (GPhs1) Address;: O6DH
Bit15 14 13 12...3 2 1 Bit0
Read:
. GPS1_15 GPS1_14 GPS1_13 GPS1_12...GPS1_3 GPS1_2 GPS1_1 GPS1_0
Write:
Reset: 0 0 0 0 0 0 0
IZ%‘/:ITEI%::
PQ G AEHIL i F 2 A -
S TENG Gy BRI 1300 PGain &7 £ as it iR 2518 IFF 0 Jr
FET GRS 0.5L, N HER R IE 2 Errd
LR ET Ky 515
Gphsl = -Err%*32768/1.732
LR ET g iE 4
Gphsl = 65536 — Err%*32768/1.732
5.2.2.34. PQ ARMBMIKIEFEFRR(GPhs2)
Phase Calibration 2 Register (GPhs2) Address: O6EH
Bit15 14 13 12...3 2 1 Bit0
Read:
- GPS2_15 GPS2_14 GPS2_13 GPS2_12...GPS2_3 GPS2_2 GPS2_1 GPS2_0
Write:
Reset: 0 0 0 0 0 0 0
L7 Gphsl #/e].
713 ATT7059S/7059C L% 2)iit, (RIF A7 17 sl th 1
5.2.2.35. REpKIHITEEE (PFCNT, QFCNT, SFCNT)
Active Energy Counter Register (PFCNT) Address: 6FH
Bit15 14 13 12...3 2 1 Bit0
Read:
PFC15 PFC14 PFC13 PFC12...PFC3 PFC2 PFC1 PFCO
Write:
Reset: 0 0 0 0 0 0 0
FRAUA SR R, (R R AR AF T
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Reactive Energy Counter (QFCNT) Address: 70H
Bit15 14 13 12 ... 3 2 1 Bit0
Read:
QFC15 QFC14 QFC13 QFC12...QFC3 QFC2 QFC1 QFCO
Write:
Reset: 0 0 0 0 0 0 0
Apparent Energy Counter (SFCNT) Address:  71H
Bitl5 14 13 12...3 2 1 Bit0
Read:
SFC15 SFC14 SFC13 SFC12...SFC3 SFC2 SFC1 SFCO
Write:
Reset: 0 0 0 0 0 0 0

g Tl R ZE - g, # I MCU 4 77 1775 PECNYQFCNYSFCNt 1 B /7 H- i 1T R 17
BRI A LR MCU S 281 # 5 A #)/ PECnt/QFCnt/SFCnt 72
AR A 17 A PECNYQRFCNYSFECNt 2/ 201918 A 737" HFconst 47, #/%/17 PFIQFISF
SETHRA Y, G5 A 17 7% OXODH~0XOFH 2777 A8 1 2 HI T L

5.2.2.36. RRIIEFHIF7ERF (ANACON)

Analog Control(ANACON) Address: 72H
Bit7 6 5 4 3 2 1 Bit0
Read:
— AnaPara[7] AnaPara[6] AnaPara[5] AnaPara[4] AnaPara[3] AnaPara[2] AnaPara[1] AnaPara[0]
Reset: 0 0 1 1 0 0 0 1
Bit15 14 13 12 1 10 9 Bit8
Read: ADC_CHOP | ADC_CHOP
C_VREF[2] | C_VREF[1] | C_VREF[0]
Write: _FRE1 _FREO
Reset: 0 0 0 0 0
Z A AN AR TR 7 7
RrBHK ity
ADC_CHOP_FRE[1:0] ADC_CHOP_FRE i&4%, BRilh 0
C_VREF[2: (] Vref TC 4%, ERIA0 0
AnaPara[7:0] PS4, BRAY 31H
5.2.2.37. ARRRKEFIFTEFR (SUMCHECKL)
SumChecksum Register (SumcheckL) Address: 73H
Bit15 14 13 12...3 2 1 Bit0
Read: Scheck15 Scheck14 Scheck13 Scheck12..... Scheck3 Scheck2 Scheckl Scheck0
FRAUA SR R, (R R AR AF T
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Write:

Reset: 0 0 0 0 0 0 0

AT AR
T GARIEE TR 77 17 f1G 16bit.

5.2.2.38. AAPRKFERKLEFNFEFSE (SUMCHECKH)

SumChecksum Register (SumcheckH) Address:  4H
Bit7 6 5 4.3 2 1 Bit0
Read: Scheck? Scheck6 Scheck5 Scheck4..... Scheck3 Scheck2 Scheckl Scheck0
Write:
Reset: 0 0 0 0 0 0 0

Z A AT AR IR 7 1775

JH PTG IR H A7 1775 8bit, 1% A7 #7485 SUMCHECKL & /4 24bit 11, I I IELF#
Ji7r GAESHNCI . LY GEERE )T, /7 el #F—1~EMU clk & /11% % SUMCHECK #7,
B IL I N G 171, TF25 Y B s »

5.2.2.39. MODE B.E &8 (MODECFG)

Mode Configure (MODECFG) Address: 75H
Bit7 6 5 4 3 2 1 Bit0
Read: ADC EN_SumChe IPTamp_S
Testl Test0 En_NewStatus U chopper CHNFix
Write: chopper ck el
Reset: 0 0 0 0 0 0 0 0
RrBHK g
Test[1:0] PETIRRAL, ARIFBRIAE 00;
En_NewStatus {48 EMUSR 7 8 iz NoPLD 1,2 Fl NoQLD1,2 Zh#k LA K 557 e 42 15 B

=0, XKMILhfe, Ftl 0, GifRBI{E I TAMPSEL k7
=1, {fReThae, oF b B{E I IPTamp_Sel Y5E;

ADC chopper % H ADC chopper J&757F)i3, O enable adc chopper, 1 disable adc chopper
U chopper % H U chopper /&7 7JF)H, 0 enable U chopper, 1 disable U chopper
EN_SumCheck =0, KHIRESHARE A A Z) LR DG
=1, fERERRSEE A A B LR D) e s
CHNFix R A P B FL S FR BRI E] IPTAMP BUR RNk, 23 0 i 55— rRL R Id 1

THEIE A DMIEE, R ATREE T
=0, JEFEREIESE—HUiEIE;
=1, AUMRfRFFZaE T, 2

IPTamp_Sel £ En_NewsStatus 24 1 FIH55 T
=0: IPTamp 25 {7 3B BE MOk 1507 v e .

WRBOREER G RN (R A IRA | BTE
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=1: IPTamp % A7 Sk F DR MO i o . 33 2
72 ATT7059S/7059C  [RAF A7 17 s A A 1
1 5087 67 HE FE L) 7 217 5 E T I

EMUCFG MODECFG(75H) | MODECFG(75H) | H 3557 B i) b ik 4%

(40H) En_NewsStatus IPTamp_Sel

TampSel

0 0 X CHK(62H). IPTAMP(63H))3& 145 %% 14
745 code LLBUEAT AR AEDTHL, PR
AU A b ZE A

1 0 X CHK(62H). IPTAMP(63H)¥) & T I K 7%
{745 code LW R AEGIHL, LR
T 43 b 22 4H s

0 1 0 CHK(62H)J: T %t , IPTAMP(63H)
ETHYE

0 1 1 CHK(62H)J: T 24t , IPTAMP(63H)
ST O%

1 1 0 CHK(62H)E T L%, IPTAMP(63H) 5 T
AW

1 1 1 CHK(62H)E T L%, IPTAMP(63H) 4 T

5.2.2.40. F—iBE/IMESEIhERIE{RAL (PIOFFSETL)

Power offset 1 Low (PLOFFSETL) Address: 76H
Bit7 6 5 4 3 2 1 Bit0
Read:
P1OFFL7 P1OFFL6 P1OFFL5 P1OFFL4 P1OFFL3 P1OFFL2 P1OFFL1 P1OFFLO
Write:
Reset: 0 0 0 0 0 0 0 0
R

A7 17484 PLOFFSETH 2144 16bit JL/afE/], H#7 547 /2 PLAOFFSETH (65H) A9 s 1.
P1OFFSETL 5 /4 iz 32 (i 7471775 PowerP1' 1T 8 17 X/ 7%,

5.2.2.41. FTBENMESEIhERIE{RAL (P20FFSETL)

Power offset 2 Low (P20FFSETL) Address: (7H
Bit7 6 5 4 3 2 1 Bit0
Read:
P20OFFL7 P20OFFL6 P20OFFL5 P20OFFL4 P20OFFL3 P20OFFL2 P20OFFL1 P20OFFLO
Write:
Reset: 0 0 0 0 0 0 0 0
JE

A7 17817 P2OFFSETH 4144 16bit JL/afE/], HAd 547 /2 P2OFFSETH (66H) A4 517

http://www.hitrendtech.com
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P20FFSETL 54 illia b7 32 17 7 1775 PowerP2' HY1% 8 174/7F
713 ATTT059S/7059C L% L), (R1F 75 1ras A i 1

5.2.2.42. E—BIE/MESEHERIEMS (QLOFFSETL)

Reactive Power offset 1 Low | Address: 78SH
(QLOFFSETL)

Bit7 6 5 4 3 2 1 Bit0
Read:

QL1OFFL7 QL1OFFL6 Q1OFFL5 Q1OFFL4 Q1OFFL3 Q1OFFL2 Q1OFFL1 Q1OFFLO
Write:
Reset: 0 0 0 0 0 0 0 0
R

& 177 QLOFFSETH 41 16bit JL/alfE/], H77 5 (772 QIOFFSETH (67TH) #Y4 & 17
QIOFFSETL &/ s 5 32 (/7177 PowerQL' #4911t 8 1/X/ 7.

5.2.2.43. E_BIE/MESEHERIEMSL (Q2OFFSETL)

Reactive Power offset 2 Low | Address: 79H
(Q20FFSETL)

Bit7 6 5 4 3 2 1 Bit0
Read:

QL1OFFL7 QL1OFFL6 Q1OFFL5 Q1OFFL4 Q1OFFL3 Q1OFFL2 Q1OFFL1 Q1OFFLO
Write:
Reset: 0 0 0 0 0 0 0 0
R

1Z 77 a7 QQOFFSETH 21/ 16bit L/ fF/l, H77 45 /42 QQOFFSETH (68H) A% 1
Q20FFSETL /i 7 32 i/ 7 77y PowerQ2' #IAL 8 12X/ 77

VI3 ATTT059S/7059C L iZ1)5E, 1RIF A 17 a2l A 1

5.2.2.44. B[k PEAK BMEIZEHFE (UPeakLvl)

Reactive Power offset (UPeakLvl) Address: TAH

Bit15 14 13 12....3 2 1 Bit0
Read:
UPeakLvI15 UPeakLvl14 UPeakLvI13 UPeakLvI12.... UPeakLvI3 UPeakLvI2 UPeakLvI1 UPeakLvI0
Write:
Reset: 0 0 0 0 0 0 0

16 17 77 5404, H/EE PEAK B i B 7517 4%, 5 ADC HIZ051 1m0 7F, 24 ka8
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T RAFEH 7T T BE BRI P, W B (20 Y UPEAKIF £
EREHE P2 FCR s 21 IR R AR v BE BRI PG (I \RQ iy G - 2 iy
¥ CATALED.

5.2.2.45. M SAG HMEIEEFFeE (USagLvD

Reactive Power offset (USagLvl) Address: 7BH
Bitl5 14 13 12....3 2 1 Bit0
Read:
USAG15 USAG14 USAG13 USAGI12.... USAG3 USAG2 USAG1 USAGO
Write:
Reset: 0 0 0 0 0 0 0

16 /775 40H7, Hi/kE SAG 1 % B 77 7y, 5 ADC FIZ0X7 (H im0 X0 7%, 25 H1 /i
RFFLCHC T 5 IR B 1, W7 A 1T USAGIF i
CGLEREHL - ZCH s 25 H R B R FF R T 58 I B s \RQ Fa 1 11 H -1t vy
W R ED.

5.2.2.46. BJE SAG PEAK #&MIBFiE (UCycLen)

Reactive Power offset (UCycLen) Address: 7CH
Bit15 14 13 12...3 2 1 Bit0
Read: | UCyclength UCyclength UCyclength UCyclengt | UCyclengt | UCyclengt
UCyclength 12.... UCyclength 3
Write: 15 14 13 h2 hl ho
Reset: 0 0 0 0 0 0 0
JERA:

16 A7 #7540, T 5 SAG IPEAK FE#H K12, B SAG Z5EFT I EHTF #-< /L J 2

HHIE (T »
1 /NLSB WA AN o
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6. HAIK

61 HBXEAHEE

¥ BRARE
AvDDto AGND -0.3V~7Vv
DVDD to DGND -0.3V~7Vv
Analog Input PIN (VxP VxN) -3V~+3V

Reference Input PIN

-0.3V~AVDD+0.3V

Digital Input PIN -0.3V~AVDD+0.3V

Operating Temperature Range -40°C~85C

Storage Temperature Range -65°C~150C

Junction Temperature 150°C

ESD Protection to All Pins +-6KV

6.2. HSHRE
M4 Vee=AVee=5V, REHR 6M, =i
BH | B | EME | BKE | AL | VR A
HRETF RS
AR R 2 0.1% H;96. 5000:1 Y [l
TC Yy RE I i 2 0.1% H6. 5000:1 Y [l
HA, AT 5 0 0.1% 1000:1
7= 0.5% 5000:1
HEL IR AT R0 I 1R 0.1% 1000:1
7 0.5% 5000:1
ADC %
S UNEREL S +-800 mVp
JER IPNEEN 250 ko
fF L 75 dB
W58 (-3dB) 14 KHz | ADC RAEAIZ 2MHz
7 ADC KAEAIZ 1IMHz

ADC it ZH i 25 Y
Ik
ADV Vref i & +-10 ppm
A4
DiFEHs
EMU $ii% 1M, | | 4 | 45 | mA | 3% ADC 44T IF

FERBUHFEADC RS (Rl R IR A R BT
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Rk ADC Fic 3 mA | U, I1§JT
DC 24
LGRS 45 5.5 \Y
AT F Yt P 45 5.5 \%
CF % th 9K 5 F, 8 mA
b
AR -40 85 C
Afidt il 1 i -65 150 C
AN 24
A | 0.7Vee %7 RST 4Miif5 PIN
0.8Vce RST 5l
ICHL P4 A FL . 0.2Vce
SR S | 0.9Vee PF,QF/SF
(Isource>4mA)
0.9Vvce Other Pins
(Isource>1mA)
fIGHEP 4 H L 0.1Vce PF,QF/SF
(Isink>4mA)
0.1Vcc Other Pins
(Isink>1mA)
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7. BERAEE

1. ERERIEZHT, TELHTHAEE2ZNBRIE (MBigRNYFR) , IRAPATESE -
EEVE, NP RA.
Bi7g7 HLI 7 ZEXT PR AN TE 1 H A RUEEA T LR, RN AE FRE RN, FEiTE 15
HLRIE 2 1 3 A7 A (B NV A 5
T HUETE 2 WA IE T A7 Ay 12GAIN, AFFRIFE A BRSO, —H AR — 3.
PR FRIFE R A AE iR, FRIETE 1 A RE AR EEOY 1irms,  HLURIEIE 2 A7 UE A A7 o
BEECh 12rms, )
Gain=I1rms/I2rms - 1
W Gain>=0, 12Gain=Gain*2"*15
W Gain<0, 12Gain=Gain*2"15+2"16
28450 i WA -
PR EE AR DI FRAE , SEHREE 1 AA AUE A A RMS_11(06H), 32X FisiE 2
(KA 251 25 A7 2 05 RMS_12(07H), 5845 5140 F
RMS_I1 : 0x03BAS55
RMS_I2 : 0x025A76
A0 Gain=I1rms/I2rms — 1 = 0X03BA55/0x025A76 — 1 = 244309/154230 — 1 = 0.584
1T Gain>0, 12Gain = 0.584*2/15 = Ox4AC2
ff Ff MCU i3 SPI o, UART ¥ 0x4AC2 5\ ATT7053BU ff] 12Gain(5BH) 75 £7- %%
F3: SPI_UART Write(Z5fegs bk, 5 A\ %)
SZfr: SPI_UART_Write(Ox5B, Ox4AC2)
BRI 11 A RER G 12 GRE, PE AR .

2. FEHBKMERERE (F—H#HRAFFEFLR HFCONST)

W HFConst 27 f7# K I P AR IR R 22 K P A 3] 15% LAY A A7 Kok 5.
HE—:
HFCONST 75 f7-#5 [ ER A {E A 0x0040
FH P WS SR IR 22 0 Err%, W% IR T A 2OR R Z2 2] 10 LA
HFCONST = 0x0040 * (1+ Err%)

ZE05 i B -

HRREH (EC) W& N 3200, DhENH N 1, HFCONST 2747 2% A BRIA{H 0x0040, W<k
MR BRI ZE N 52.8%.

R4 HFCONST = 0x0040 * (1+ Err%)

H41153]. HFCONST = 0x0040 * (1+52.8%) = 0x0061

i ] MCU it SPI 5% UART ¥f 0x0061 5 A\ ATT7053BU/7059S/7059C [) HFCONST (61H)
BRiEAE

K. SPI_UART Write(Z /7 gsthll, "5 A\ %di)

SEFr: SPI_UART_Write(0x61, 0x0061), 5 A Jabr#ER [ B/Riz 2 Wi%{E 10%LA
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R _:
femu=1MHz It}
HFConst=6.24*Vu*Vi*10710/(EC*Un*Ib)
Vu:  BUE HURER, IR IE R (5 R BOAE O
Vi:  Bie AR, mpmE s SR xR D
Un: 00 S AR L s
Ib: A A HLR
EC: HiRHH
femu Jy HoAARINE, HFConst 4% Eb 51 284 BT AJ

ZE05 i B -

KR E L (EC) W'E N 3200, LIFRFEN 1.

Un CHsEHE) A 220V, Tb CHEHI) A 5A, Vu (HLJEER IR A 0.22V

Vi CHFUEIE R IR S 1.75mV, P HLLEE 16 58925, Vi*le = 28mV

RIE A HFConst=6.24*Vu*Vi*10°10/(EC*Un*Ib) i1 5515 5]

HFConst = 6.24*0.22 *0.028*10"10 / (3200*220*5) = 0x006D

i ] MCU i3t SPI 5 UART ¥ 0x006D ‘5 A ATT7053BU/7059S/7059C f) HFCONST (61H)
ERELE

F3: SPI_UART Write(ZfEgs bk, 5 A\ %)

SfR: SPI_UART_Write(0x61, 0x006D), 5 A Jabr#ER 1) B/n iR 2 A% AE 10% LAY

3. B—BIEAIN. B RKLE

HFRELAEFE RN RRFECY 1 AR A WE AT JCIh AR 26 5 A AR 1)
1Hi.

WEIP

PRUER et 25 0 Err%

AR

Pgain =

l+err
1% Pgain>=0, I GP1=INT[Pgain*2"]
75 U] Pgain<0, U] GP1=INT[2"°+Pgain*2"]

&)L«
HRRH L (EC) WE N 3200, ThRIEECH 1, L0 HFCONST i3t 5, prifEsk
bR E IR -2.18%
5 /A Pgain = -(-2.18%) / (1-2.18%) = 0.022
fH T Pgain >=0, ] GP1=0.022*2"15 = 0x02DA
ffFH] MCU i SPI 5% UART # 0x02DA 5 A\ ATT7053BU/7059S/7059C [¥] GP1(50H),
GQ1(51H), GS1(52H) % 7 #%:
F3: SPI_UART Write(Z £ gsituhik, 5 A\ %)
Sfr: SPI_UART Write(0x50, Ox02DA) ; GP1
SPI_UART Write(0X51, 0x02DA) : GQ1
SPI_UART_Write(0x52, 0x02DA) ; GS1
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BN RER [ B 7s R ZE N AZAE 0 BT

4. FEEMHAKIE
R O IEFZ G, BATHIA AME . 7EDIZR N 3 0.5L bHATHZIE .
CL:
0.5L AbFrifERIRZERACH Err%
ffH PQ /5 [¥) Gphsl (6DH) 27 A7 #sMARL #M, ARAEAME AL
0=—""_ 000323
1.732
H7T- 60 <0, Gphsl =216 + (-0.00323)*2"15 = OxFF96
i/l MCU it SP1 5% UART ¥ OXFF96 5 A ATT7053BU/7059S/7059C [ Gphs1(6DH) 75 17

3. SPI_UART Write(Z5fgs bk, 5 A\ %)
Sfr: SPI_UART Write(Ox6D, OxFF96)
BN AR AER I B R R ZE NVAZALE 0 P .

5. Poffset’R1IE (MESHINTHEKIE)

&L, 2, 325, M AEIb = 100%1) IHE R R ZZ R IE R0 T, ME/IME 5x%lb
(5%, 2%) sEIHLEIRZN Err%

X%lb £ 7EBH P T bR UHER 4 H 14 Dh L% {EPreal

I ARk Poffset = (Preal*EC*HFCONST*2/31*(-Err%)) / (5.625*10710)
ZEAB B «

T FLE 220V, #E HLI (10)5A, 5 #3200, B kb 27 47 %% (HFCONST) #:H( 40x61,
HL R Ib = 100%M 2 ZE AL IEFEOMH T, WL%% /M 5 5% s I AR 22 09 0.5%, MbRUER EisdIME
“75% kIR tH )% 455.2 (Preal)

RPE AL Poffset = (Preal*EC*HFCONST*2/31*(-Err%)) / (5.625*1070) 54551
d: mifemu=2MHz, EURARIFE ST LERRL2, Wifemu=500KHz, FIFATHH 45555 %
Fe L2,
Poffset = (Preal*EC*HFCONST*2"31*(-Err%)) / (5.625*10710)

= (55.2*3200*97*2/31*(-0.5%)) / (5.625*1010)
= -3270.68

T Poffset < 0, FTLAE A7 47%s PLOFFSETH 1 PLOFFSETL f{I{f >k 2716 + Poffset = 62266
(0xF33A)

{f ] MCU iiiid SPI 5 UART ¥ 0xF3 5 A\ ATT7053BU/7059S/7059C ff] PLOFFSETH(65H) %}
1728, ARG IE L SPI 5 UART ¥ 0x3A 5 A ATT7053BU/7059S/7059C () PLOFFSETL(76H) % 7745 .

#X: SPI_UART_Write(ZF A7 gsHullt, "5 A\ %ds)

S

SPI_UART_Write(0x65, OxF3);

SPI_UART_Write(0x76, 0x3A);

TN HLRAE 5% 55 1) /R 25 V% AE O BT

6. B _IBIEHMBKIE. HARIE
55— i 7 XA A
J# 3 ATT7059S/7059C £ %1058, A img ZECIE
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7. IRMSH#3. URMSHE s B NMEE D s i R IE
XSS HOR AN ) A4, B e A AR 75 22 B AT VSR
25451 1 A -

DL 1A A4 0 ), PR IE A LFRAE 5 it SA LA AU(E,  HL U T 14 280 5 A7 A
RMS_I1 (06H) [P{HELHIF0X03BAS5, W H 7 Ay AL F B s A, WIFE 2 AATVHE
Z IR BAU N K = 5/0x03BA55 = 2.046*10°(-5)

XHE KRB 25, 25 AR A RMS 1L SRIXANK, U452 1 (1) LI S s i
PRI R TR S R S A e =
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8. HHHE

8.1. ATT7053BU (SSOP24)

SSOP24(209MIL) PACKAGE

[

Y,

PIN 1—H

2 ‘—-I—l‘— —

e
'v—-':v:--|-.|1+||—r|—l:_-

Pf_ai_in_i|i-i
o s e e e O e |

!.'\I‘ r|I |
=3 |

D

A ——
=

OUTLINE DIMENSIONS

Symbol Dimensions In Millimerers Dimensions In Inches
Ain Max Min Max
A 1. 730 0, 0E3
Al 0, 050 0, 230 0. 002 Q. 009
AZ 1.400 1. 600 0. 055 0. 063
b 0. 220 0. 380 0. 009 0. 013
c 0. 090 0. 230 0. 004 0. 01
D 2. 000 2. 400 0. 315 0. 5331
E 5.100 5. 300 0. 201 0.217
El T. 600 2. 000 0. 299 315
e 0. 65 (B3C 0. 026 (B3C
L 0. 330 0. 930 0. 022 0. 037
i 0" g [ g
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8.2. ATT7059S/59C (SSOP16)

SS50P16(1500IL) PACKAGE OUTLINE DIMENSI|ONS

[a—

E A
| | ) |
1 1 1 P —
| — i — |
e T |
[ - | o Jf
Al ‘
A2
a—--"--—-
&
L ool
G
E——
|
Dimensions In Millimeters Dimenstons In Inches
Symbol
Min Max Min Max
A 1. 330 1. 750 0. 053 0. 069
Al 0. 100 0.250 0. 004 0.010
Al 1. 350 1. 550 0.053 0. 061
b 0. 200 0.300 0. 008 0.012
C 0. 170 0. 250 0. 007 0.010
4. 700 a. 100 0.185 0.200
E 3. 800 4,000 0.150 0. 157
El 9. B00 G.200 0.228 0. 244
0. 635 (B5C) 0. 025 (BSC)
L 0. 400 1. 270 0. 016 0. 030
n EI( Bl.' DC 8:\
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9. JRINVH

220V ACEZ |

R?

o7
1 24 GND
130K FoT | (20D ERID | RTALD
R ST HTALOD
TDDIIE 3 = RTALL
VDDIFE  XTALI
g | i 21 SPl SCLE
TEST  SPICLK Lokl
S 20___SPl DOUT
AVCC SPIDO
T 5 TSI DI
VP SPIDI
I T i ke A
Tar R = T IRQ &T
yaN o 5 Q 5 T
I | — TIP 0] ki FF 3 OF
150K 150K - T T TP QF )
R YDDIPS | V5 JUESTE 3 TN
—1 VREF AGND
s | YDDs0 [ |
o ? 7 —I—C? ATT7053B0
¥aN [ oozu il o e [ oaw
Tar g T o
— | R HTALO
? 10K
B 0.0330 == 28
_I_I -_ _—
- 12K ? =7 = 1
: Ly VI — MHZ
! ? cr
I R:? llak J—C? 01U HTALL |I-
HATE®E GHD nomu | —4|
; = 22F
o) o J—C?
1B yan | omu o
1 i__ 1| ” o
12K PR Y H ? ]
o) p
Iy ViP 50 LED ;) K, !
1 —— | 2
12K J—C? PCE1T —
&2, 3518, IF GHD 0.03317 W
AA o
4] o7 QF B = ®
B yin | 003 L1 2 1
1 — 520 4 4 1
12K |||— 2
FCa17 —
FRABUAAT R GRS (R B IRA ST E
http://Awww.hitrendtech.com Page64 of 64 Rev1.6



http://www.hitrendtech.com/

	1. 芯片概况
	1.1. 芯片简介
	1.2. 芯片特性
	1.3. 整体框图
	1.4. 引脚定义
	1.4.1. PIN脚封装图
	1.4.2. ATT7053B PIN脚功能说明
	1.1.1.
	1.1.1.
	1.1.1.
	1.1.1.
	1.1.1.
	1.1.1.
	1.4.3. ATT7059S芯片PIN脚功能说明
	1.4.4. ATT7059C PIN脚功能说明


	2. 电源管理
	2.1. 工作模式
	2.2. 系统复位

	3. 系统功能
	3.1. A/D转换
	3.2. VREF参数说明
	3.3. 采样波形功能
	3.4. 有效值测量
	3.5. 有功功率计算
	3.6. 无功功率计算
	3.7. 视在功率计算
	3.8. 电能/频率转换
	3.9. 起动/潜动
	3.10. 中断源

	4. 通信接口
	4.1. SPI接口
	4.1.1. 概述
	4.1.2. ATT7053BU的SPI接口说明
	4.1.3. ATT7053BU的SPI通讯定义
	4.1.4. ATT7053BU的SPI 通讯波形
	4.1.5. ATT7053BU的SPI通讯示例
	4.1.6. ATT7053BU的SPI通讯错误定义
	4.1.7. ATT7053BU的SPI通讯校验和
	4.1.8. ATT7053BU的SPI I/O口状态
	4.1.9. ATT7053BU的SPI通讯CS一直拉低的方式

	4.2. UART接口
	4.2.1. 概述
	4.2.2. UART接口说明
	4.2.3. UART接口图示
	4.2.4. UART单个字节格式
	4.2.5. ATT7053BU/7059S/7059C UART通讯命令帧格式
	4.2.6. ATT7053BU/7059S/7059C UART通讯写操作格式
	4.2.7. ATT7053BU/7059S/7059C UART通讯读操作格式
	4.2.8. ATT7053BU/7059S/7059C UART通讯超时保护机制
	4.2.9. ATT7053BU/7059S/7059C的UART通讯校验和


	5. 寄存器
	5.1. 计量参数寄存器
	5.1.1. 计量参数寄存器列表
	5.1.2. 计量参数寄存器说明
	5.1.2.1. ADC波形寄存器（SPLI1，SPLI2，SPLU）
	5.1.2.2. 有效值输出（I1Rms，I2Rms，URms）
	5.1.2.3. 电压频率测量（UFREQ）
	5.1.2.4. 功率参数输出（PowerP1，PowerQ1，PowerS）
	5.1.2.5. 电能参数输出（EnergyP，EnergyQ，EnergyS）
	5.1.2.6. 功率参数输出（PowerP2，PowerQ2）
	5.1.2.7. 电压峰值寄存器（MAXUWAVE）
	5.1.2.8. 数据备份寄存器（BCKREG）
	5.1.2.9. 通讯校验和寄存器（Ccheck）
	5.1.2.10. 参数校验和寄存器（Scheck）
	5.1.2.11. EMU 状态寄存器(EMUSR)
	5.1.2.12. 系统状态寄存器（SYSSTA）
	5.1.2.13. ChipID
	5.1.2.14. DeviceID


	5.2. 校表参数寄存器
	5.2.1. 校表参数寄存器列表
	5.2.2. 校表参数寄存器说明
	5.2.2.1. 中断使能寄存器（EMUIE）
	5.2.2.2. 中断标志寄存器（EMUIF）
	5.2.2.3. 写保护寄存器（WPCFG）
	5.2.2.4. 软件复位寄存器（SRSTREG）
	5.2.2.5. EMU配置寄存器（EMUCFG）
	5.2.2.6. 时钟配置寄存器（FreqCFG）
	5.2.2.7. 模式控制寄存器（ModuleEn）
	5.2.2.8. ADC开关寄存器（ANAEN）
	5.2.2.9. 输出引脚配置寄存器（IOCFG）
	5.2.2.10. 通道1有功功率校正（GP1）
	5.2.2.11. 通道1无功功率校正（GQ1）
	5.2.2.12. 通道1视在功率校正（GS1）
	5.2.2.13. 通道2有功功率校正（GP2）
	5.2.2.14. 通道2无功功率校正（GQ2）
	5.2.2.15. 通道2视在功率校正（GS2）
	5.2.2.16. 无功相位校正（QPhsCal）
	5.2.2.17. ADC通道增益（ADCCON）
	5.2.2.18. 电流通道2增益设置（I2Gain）
	5.2.2.19. 电流通道1直流偏置校正寄存器（I1Off）
	5.2.2.20. 电流通道2直流偏执校正寄存器（I2Off）
	5.2.2.21. 电压通道直流偏执校正寄存器（UOff）
	5.2.2.22. 潜动与启动（PQStart）
	5.2.2.23. 脉冲频率设置寄存器（HFConst）
	5.2.2.24. 通道间窃电阈值|P|或者IRMS的域值设置（Chk）
	5.2.2.25. 窃电检测阈值|P|或者IRMS的域值设置（IPTAMP）
	5.2.2.26. 第一通道小信号有功功率校正高位（P1OFFSETH）
	5.2.2.27. 第二通道小信号有功功率校正高位（P2OFFSETH）
	5.2.2.28. 第一通道小信号无功功率校正高位（Q1OFFSETH）
	5.2.2.29. 第二通道小信号无功功率校正高位（Q2OFFSETH）
	5.2.2.30. 电流通道1有效值偏置校正寄存器（I1RMSOFFSET）
	5.2.2.31. 电流通道2有效值偏执校正寄存器（I2RMSOFFSET）
	5.2.2.32. 电流过零域值设定寄存器（ZCrossCurrent)
	5.2.2.33.  PQ方式相位校正寄存器（GPhs1)
	5.2.2.34.  PQ方式相位校正寄存器(GPhs2)
	5.2.2.35. 快速脉冲计数器（PFCNT，QFCNT，SFCNT）
	5.2.2.36. 模拟控制寄存器 (ANACON)
	5.2.2.37. 用户校表校验和寄存器 (SUMCHECKL)
	5.2.2.38. 用户校表校验和寄存器 (SUMCHECKH)
	5.2.2.39. MODE配置寄存器（MODECFG）
	5.2.2.40. 第一通道小信号有功功率校正低位（P1OFFSETL）
	5.2.2.41. 第二通道小信号有功功率校正低位（P2OFFSETL）
	5.2.2.42. 第一通道小信号无功功率校正低位（Q1OFFSETL）
	5.2.2.43. 第二通道小信号无功功率校正低位（Q2OFFSETL）
	5.2.2.44. 电压PEAK阈值设置寄存器（UPeakLvl）
	5.2.2.45. 电压SAG阈值设置寄存器（USagLvl）
	5.2.2.46. 电压SAG PEAK检测时间（UCycLen）



	6. 电气规格
	6.1. 绝对最大额定值
	6.2. 电气特性

	7. 校表过程
	8. 芯片封装
	8.1. ATT7053BU（SSOP24）
	8.2.  ATT7059S/59C（SSOP16）

	9. 典型应用

