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________________________________________________________________ Maxim Integrated Products 1

19-4674; Rev 2; 8/09

+

PART TEMP RANGE PIN-PACKAGE

MAXQ3180-RAN+ -40°C to +85°C 28 TSSOP 
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Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

Voltage Range on DVDD Relative to DGND .........-0.3V to +4.0V
Voltage Range on AVDD Relative to AGND..........-0.3V to +4.0V
Voltage Range on AGND Relative to DGND.........-0.3V to +0.3V
Voltage Range on AVDD Relative to DVDD ..........-0.3V to +0.3V
Voltage Range on Any Pin Relative to 

DGND except VxP, VN Pins ..............................-0.3V to +4.0V

Voltage Range on VxP, VN Relative to AGND.......-4.0V to +4.0V
Operating Temperature Range ...........................-40°C to +85°C
Junction Temperature ......................................................+150°C
Storage Temperature Range .............................-65°C to +150°C
Lead Soldering Temperature .............................Refer to the IPC/

JEDEC J-STD-020 Specification.

PARAMETER CONDITIONS MIN TYP MAX UNITS

Active Energy Linearity Error DR 1000:1  0.1  % 

Reactive Energy Linearity Error DR 1000:1  0.2  % 

Apparent Energy Linearity Error DR 1000:1  0.5  % 

RMS Voltage Linearity Error DR 20:1  0.5  % 

DR 500:1  1.0
RMS Current Linearity Error 

DR 20:1  0.5
%

Line Frequency Error   0.5  % 

Power Factor Error   1.0  % 

ELECTRICAL CHARACTERISTICS
(VAVDD = VDVDD = VRST to 3.6V, TA = -40°C to +85°C, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

POWER-SUPPLY SPECIFICATIONS

Digital Supply Voltage VDVDD  VRST  3.6 V 

Power-Fail Interrupt Trip Point VPFW Active mode, EPWRF = 1 2.84  3.13 V 

Power-Fail Reset Trip Point VRST Active mode 2.70  2.99 V 

Analog Supply Voltage VAVDD  VRST  3.6 V 

Analog Supply Current IAVDD fCLK = 8MHz  0.9 1.8 mA 

Digital Supply Current IDVDD fCLK = 8MHz  8.5 13 mA 

Low-Power Measurement Mode 
Current 

ILOWPM LOWPM = 1 (Note 1)  4.2 mA 

Stop-Mode Current    0.2 12 μA 

DIGITAL I/O SPECIFICATIONS

Input High Voltage VIH
0.7 x 

VDVDD
  V 

Input Low Voltage VIL    
0.3 x 

VDVDD
V

Input Hysteresis VIHYS VDVDD = 3.3V  500  mV 

Input Leakage IL VIN = DGND or VDVDD, pullup off  ±0.01 ±1 μA 

METERING SPECIFICATIONS
(VAVDD = VDVDD = VRST to 3.6V, Current Channel Dynamic Range 1000:1 at TA = +25°C, unless otherwise noted.) (Note 1)

ABSOLUTE MAXIMUM RATINGS
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ELECTRICAL CHARACTERISTICS (continued)
(VAVDD = VDVDD = VRST to 3.6V, TA = -40°C to +85°C, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Input Low Current IIL VIN = 0.4V, weak pullup on -50   μA 

RESET Pullup Resistance RRESET  50 150 200 k

IOH = -4mA 
VDVDD
- 0.4 Output High Voltage (Except 

RESET)
VOH

IOH = -6mA 
VDVDD
- 0.5 

V

IOL = 4mA   0.4 
Output Low Voltage VOL

IOL = 6mA   0.5 
V

SYSTEM CLOCK SOURCES

External Clock Input Frequency   0  8.12 MHz 

External Clock Input Duty Cycle   45  55 % 

External HF Crystal Frequency fSYS Fundamental mode   8.12 MHz 

XTAL1, XTAL2 Internal Load 
Capacitance 

   16  pF 

Internal RC Oscillator Frequency   7.4 7.6 8.6 MHz 

Internal RC Oscillator Accuracy    ±2  % 

Internal RC Oscillator Current    50 120 μA 

Internal RC Oscillator Startup 
Delay 

 (Note 1)  0.45  μs 

ANALOG-TO-DIGITAL CONVERTER

Input Voltage Range   0  VREF V 

Common-Mode Bias VCOMM   1.14  V 

Offset Error    ±2  mV 

Offset Error Drift    ±8  μV/°C

Gain Error (G = 1)    0.05  % 

Spurious-Free Dynamic Range SFDR  90  dB 

Total Harmonic Distortion THD   90  dB 

Input Bandwidth (-3dB)  (Note 1)  7  kHz 

INTERNAL VOLTAGE REFERENCE

Temperature Coefficient  (Note 1)  30  ppm/°C

Output Voltage VREF   2.048  V 

INTERNAL TEMPERATURE SENSOR

Temperature Error  (Note 1) -4  +4 °C

SPI SLAVE-MODE INTERFACE TIMING

Maximum SPI Clock Rate     fSYS/4 MHz 

SCLK Input Pulse-Width High tSCH (Note 3) 
4 x 
tSYS

  ns 

SCLK Input Pulse-Width Low tSCL (Note 3) 
4 x 
tSYS

  ns 
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ELECTRICAL CHARACTERISTICS (continued)
(VAVDD = VDVDD = VRST to 3.6V, TA = -40°C to +85°C, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

SSEL Low to First SCLK Edge 
(Slave Enable) 

tSE (Note 3) 4tSYS   ns 

Last SCLK Edge to SSEL High 
(Slave Disable) 

tSD
tSYS + 

5
  ns 

MOSI Valid to SCLK Sample 
Edge (MOSI Setup) 

tSIS  5   ns 

SCLK Sample Edge to MOSI 
Change (MOSI Hold) 

tSIH
tSYS + 

5
  ns 

SCLK Shift Edge to MISO Valid 
(MISO Hold) 

tSOV    
3tSYS
+ 5 

ns 

Note 1: Specifications guaranteed by design but not production tested.
Note 2: Specifications to -40°C are guaranteed by design and are not production tested.
Note 3: tSYS = 1/fSYS.

SSEL SHIFT EDGE SAMPLE EDGE

SCLK

DATA OUTPUT

DATA INPUT

tSD

tSE

tSOV

tSIS tSIH

tSCL tSCH
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MAXQ3180

CFP, CFQ
COUNTERS I/O

BUFFERSI/O
REGISTERS

ADC

CFQ
CFP

V2P
I0P

V0P

VCOMM

RESET

VREF

V1P

I1P
I2P
INP

SPI
I/O

BUFFERSI/O
REGISTERS

WATCHDOG
TIMER

ADC CLOCK
PRESCALER

MISO
MOSI
SCLK
SSEL

XTAL1

SYSCLK

ADCCLK XTAL2

I/O
BUFFERS

I/O
REGISTERS

HF RC
OSC/8

HF
XTAL
OSC

POR/
BROWNOUT
MONITOR

16 x 16
HW MULTIPLY

48-BIT ACCUMULATE

IRQ

I2N
VN

I0N
I1N

TEMP
SENSE

REF

ADC CONTROL,
ELECTRICITY

METERING DSP,
COMMUNICATIONS

MANAGER
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17, 22 DVDD 

25 AVDD 

18 DGND 

9 AGND 

23 VCOMM 

24 VREF 

26, 3, 4 
V0P, I0P, 

I0N

27, 5, 6 
V1P, I1P, 

I1N

28, 7, 8 
V2P, I2P, 

I2N

1 VN

2 INP 

10 XTAL2 

11 XTAL1 

12 IRQ

13 SSEL

14 SCLK 

15 MOSI 

16 MISO 

19 CFP 

20 CFQ 

21 RESET
 

RESET RESET
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•

• RESET
RESET

• SSEL

SSEL

RESET

RESET RESET

RESET

CLOCK

RESET

RESET
SAMPLING

INTERNAL
RESET

BEGIN RUNNING IN INITIALIZATION MODE
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tPOR

VRST1

BROWNOUT DETECTION

BROWNOUT DETECTION (ALWAYS
ENABLED OUTSIDE OF STOP MODE)

FORCES RESET STATE. POR = 1

BROWNOUT DETECTION DISABLED
DURING STOP MODE.

NO RESET IS GENERATED.

BROWNOUT DETECTION DISABLED.
POR LEVEL CAUSES RESET.

VPOR

INTERNAL
RESET

STOP MODE

μ

RESET

RESET
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IRQ

IRQ

XTAL IN
RING IN

SYSTEM CLOCK

EXTCLK
STOPM

POR
CLK
ENABLE WATCHDOG RESETRING COUNT

INT/EXT

CRYSTAL
STARTUP TIMER

WATCHDOG TIMER

1MHz
INTERNAL

OSCILLATOR

HF
CRYSTAL

GL
IT

CH
-F

RE
E

M
UX ENABLE

CLOCK
GENERATION
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IRQ
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SCLK CYCLE #
(FOR REFERENCE)

SCLK (CKPOL = 0)

SCLK (CKPOL = 1)

MOSI
(FROM MASTER)

MISO
(FROM SLAVE)

SSEL (TO SLAVE)

1

MSB 6 5 4 3 2 1 LSB

2 3 4 5 6 7 8

6MSB

*NOT DEFINED BUT NORMALLY MSB OF CHARACTER JUST RECEIVED.

5 4 3 2 1 LSB *

1

MSB 6 5 4 3 2 1 LSB

2 3 4 5 6 7 8

MSB*

*NOT DEFINED BUT NORMALLY LSB OF PREVIOUSLY TRANSMITTED CHARACTER.

6 5 4 3 2 1 LSB

SCLK CYCLE #
(FOR REFERENCE)

SCLK (CKPOL = 0)

SCLK (CKPOL = 1)

MOSI
(FROM MASTER)

MISO
(FROM SLAVE)

SSEL (TO SLAVE)
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SSEL

SSEL
SSEL

SSEL

μ

μ

•

•

•

•
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SSEL

BYTE TRANSFERS BIT DESCRIPTION 

7:6 

Command Code: 
  00 Read 
  01 Reserved 
  10 Write 
  11 Reserved 

5:4 

Data Length: 
  00 1 Byte 
  01 2 Bytes 
  10 4 Bytes 
  11 8 Bytes 

1st byte 
Master sends command; 
Slave sends 0xC1 byte 

3:0 MSB portion of data address. 

2nd byte 
Master sends address;  
Slave sends 0xC2 byte 

7:0 LSB portion of data address. 

Sync bytes 
Master sends dummy; 
Slave sends ACK (0x41) or 
NACK (0x4E) byte 

7:0 

Master sends dummy byte; Slave responds with NACK if busy, 
or with ACK when processing complete. 

Master must receive ACK, then receive data. 

3rd byte 
(1st data byte) 

Master sends dummy; 
Slave sends data 

7:0 Data, LSB 

... ... ... ... 

Nth byte 
(Last data byte) 

Master sends dummy; 
Slave sends data 

7:0 Data, MSB 

(N + 1) byte 
Master sends dummy; 
Slave sends CRC 

7:0 Optional CRC 
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BYTE TRANSFERS BIT DESCRIPTION 

7:6 

Command code: 
  00 Read 
  01 Reserved 
  10 Write 
  11 Reserved 

5:4 

Data Length: 
  00 1 Byte 
  01 2 Bytes 
  10 4 Bytes 
  11 8 Bytes 

1st byte 
Master sends command; 
Slave sends 0xC1 byte 

3:0 MSB portion of data address. 

2nd byte 
Master sends address; 
Slave sends 0xC2 byte 

7:0 LSB portion of data address. 

3rd byte 
(1st data byte) 

Master sends data; 
Slave sends ACK (0x41) 

7:0 Data, LSB 

... ... ... ... 

Nth byte 
(Last data byte) 

Master sends data; 
Slave sends ACK (0x41) 

7:0 Data, MSB 

(N + 1) byte 
Master sends CRC; 
Slave sends ACK (0x41) 

7:0 Optional CRC 

Sync bytes 
Master sends dummy; 
Slave sends ACK (0x41) or 
NACK (0x4E) byte 

7:0 

Master sends dummy byte; Slave responds with NACK if busy, 
or with ACK when processing complete. 

Master must receive ACK before starting the next transaction. 
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SSEL

SCLK

MOSI

MISO

READING DATA FROM MAXQ3180 THROUGH SPI INTERFACE

00 01 ADDRESS DUMMY DUMMY DUMMY DUMMY

0xC1 0xC2 NACK (0x4E) DATA LSB DATA MSBACK (0x41)

SSEL

SCLK

MOSI

MISO

10 01 ADDRESS DUMMY DUMMY

0xC1 0xC2 ACK (0x41) NACK (0x4E) ACK (0x41)ACK (0x41)

WRITING DATA TO MAXQ3180 THROUGH SPI INTERFACE

DATA LSB DATA MSB
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READ MAXQ3180

SEND COMMAND BYTE 1

GET 0xC1?

GET 0xC2?

EXIT

SPI TIMEOUT (320ms)

DELAY > 400 SYSCLK

SEND COMMAND BYTE 2

SEND 0x00

DELAY > 400 SYSCLK

SEND 0x00

GET DATA BYTE

DELAY > 400 SYSCLK

GET 0x4E?

GET 0x41?

DONE?
N

N

N

Y

N

WRITE MAXQ3180

SEND COMMAND BYTE 1

GET 0xC1?

GET 0xC2?

EXIT

SPI TIMEOUT (320ms)

DELAY > 400 SYSCLK

SEND COMMAND BYTE 2

SEND DATA BYTE

DELAY > 400 SYSCLK

SEND 0x00

DELAY > 400 SYSCLK

GET 0x4E?

GET 0x41?

DONE?

GET 0x41?
N

N

N

N

Y

N
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 x0h x1h x2h x3h x4h x5h x6h x7h x8h x9h xAh xBh xCh xDh xEh xFh 

0x00 STATUS 
OP 

MODE0 
OP 

MODE1 
OP 

MODE2 
IRQ_FLAG IRQ_MASK 

SCAN
_IA 

SCAN
_VA 

SCAN
_IC 

SCAN
_VC 

SCAN 
_IB 

SCAN
_VB 

SCAN
_IN 

SCAN
_TE 

0x01 AUX_CFG SYS_KHZ VOLT_CC AMP_CC PWR_CC ENR_CC CYCNT 
PLSCFG

1
PLSCFG

2

0x02 PLS1_WD THR1 PLS2_WD THR2 REJ_NS AVG_NS 

0x03 AVG_C HPF_C B0FUND A1FUND B0HARM A1HARM 

0x04 NS OCLVL OVLVL UVLVL NOLOAD R_ACFG  R_ADCRATE 

0x05 R_ADCACQ 
R_ 

SPICF 
 NZX_TIMO COM_TIMO ACC_TIMO ZC_LPF I1THR I2THR 

0x06 CHKSUM LINEFR             

0x11          N.IRMS

0x12            N.I_GAIN 

PHASE A CALIBRATION AND STATUS REGISTERS 

0x13 A.I_GAIN A.V_GAIN A.E_GAIN A.EF_GAIN A.OFFS_HI A.GAIN_LO A.OFFS_LO A.PA0 

0x14 A.PA1 A.PA2 
A. 

FLAGS 
A. 

MASK 
A. 

EOVER 
A. 

EFOVER 
       

PHASE B CALIBRATION AND STATUS REGISTERS 

0x21       B.I_GAIN B.V_GAIN 

0x22 B.E_GAIN B.EF_GAIN B.OFFS_HI B.GAIN_LO B.OFFS_LO B.PA0 B.PA1 B.PA2 

0x23 
B. 

FLAGS 
B. 

MASK 
B. 

EOVER 
B. 

EFOVER 

PHASE C CALIBRATION AND STATUS REGISTERS 

0x30     C.I_GAIN C.V_GAIN C.E_GAIN C.EF_GAIN 

0x31 C.OFFS_HI C.GAIN_LO C.OFFS_LO C.PA0 C.PA1 C.PA2 
C.

FLAGS 
C.

MASK 
C.

EOVER 
C.

EFOVER 

0x32            

PHASE A MEASUREMENT REGISTERS* 

0x1C       A.PF A.VRMS A.IRMS 

0x1D A.ACT A.REA A.APP A.ACTF 

0x1E A.REAF A.APPF A.EAPOS A.EANEG 

0x1F A.ERPOS A.ERNEG A.ES A.EAFPOS 

0x20 A.EAFNEG A.ERFPOS A.ERFNEG A.ESF 

PHASE B MEASUREMENT REGISTERS* 

0x2B   B.PF B.VRMS B.IRMS B.ACT 

0x2C B.REA B.APP B.ACTF B.REAF 

0x2D B.APPF B.EAPOS B.EANEG B.ERPOS 

0x2E B.ERNEG B.ES B.EAFPOS B.EAFNEG 

0x2F B.ERFPOS B.ERFNEG B.ESF     

PHASE C MEASUREMENT REGISTERS* 

0x39      C.PF 

0x3A C.VRMS C.IRMS C.ACT C.REA 

0x3B C.APP C.ACTF C.REAF C.APPF 

0x3C C.EAPOS C.EANEG C.ERPOS C.ERNEG 

0x3D C.ES C.EAFPOS C.EAFNEG C.ERFPOS 

0x3E C.ERFNEG C.ESF         

*
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x0 x1 x2 x3 x4 x5 x6 x7 

0x80  PWRP.A PWRP.B  PWRP.C   PWRP.T 

0x81  PWRQ.A PWRQ.B  PWRQ.C   PWRQ.T 

0x82  PWRS.A PWRS.B  PWRS.C   PWRS.T 

0x83 V.HARM V.A V.B  V.C    

0x84 I.N, I.HARM I.A I.B  I.C    

0x85 HARM_NF  VBPH  VCPH    

0x86        PF.T 

0x87  ENRS.A ENRS.B  ENRS.C   ENRS.T 

0x88  PWRPF.A PWRPF.B  PWRPF.C   PWRPF.T 

0x89  PWRQF.A PWRQF.B  PWRQF.C   PWRQF.T 

0x8A  PWRSF.A PWRSF.B  PWRSF.C   PWRSF.T 

0x8B  ENRSF.A ENRSF.B  ENRSF.C   ENRSF.T 

0x8C  ENRP.A ENRP.B  ENRP.C   ENRP.T 

0x8D  ENRQ.A ENRQ.B  ENRQ.C   ENRQ.T 

0x8E  ENRPF.A ENRPF.B  ENRPF.C   ENRPF.T 

0x8F  ENRQF.A ENRQF.B  ENRQF.C   ENRQF.T 

SPECIAL FUNCTION REGISTERS 

0xC0 DSPVER RAWTEMP ENTER STOP 
ENTER 
LOWPM 

EXIT LOWPM    
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7 6 5 4 3 2 1 0 

— CROFF PORF WDTR — PHSEQ REVCFQ REVCFP 

0 0 0 0 0 0 0 0 

7, 3 — 

6 CROFF 

5 PORF 

4 WDTR 

2 PHSEQ 

1 REVCFQ 

0 REVCFP 
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7:4 — 

3 CRCEN 

2 POPOL 

7 6 5 4 3 2 1 0 

— — — — CRCEN POPOL CONCFG 

0 0 0 0 0 0 0x0 

7:5, 0 — 

4 EXTCLK 

3 SWRES 

2 DSPDIS 

1 LOWPM 

7 6 5 4 3 2 1 0 

— — — EXTCLK SWRES DSPDIS LOWPM — 

0 0 0 0 0 0 0 0 
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00
PA = IA x VA
PB = IB x VB
PC = IC x VC

 

01
PA = IA x VA
PB = IB x (-VC)
PC = IC x VC

10
PA = IA x VA
PB = IB x (-VA - VC)
PC = IC x VC

1:0 CONCFG 

11
PA = IA x VA
PB = IB x (VA - VC)
PC = IC x VC  

V

I

I I

VV

I

I

I

V V

V

I

I

V

VV
I

V

I

I I

V

N

V

I

I

V

V

I
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7 — 

6 DHARA 

 

5 DFUNA  

4 DFUN 

3 LINFRM 0 = IRMS2 OFFS
1 = IRMS + OFFS 

2:1 WIRSYS 

 

Bit: 7 6 5 4 3 2 1 0 

Name: — DHARA DFUNA DFUN LINFRM WIRSYS APPSEL 

Reset: 0 0 0 0 0 0 0 0 

IA

IC

VAB

VCB

√
√
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2:1 WIRSYS 

 

0: S = VRMS x IRMS0 APPSEL 

1: S P2 Q2

IA

ICIB

VAB VAC

VBC

IA

N

IB

VAN

VBN

V

IA

IB IC

V

N

VB
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IRQ

15 DSPOR 
 

14 DSPRDY 

13 DCHR 

12 DCHA 

11 NOZX 

10 UV 

9 OV 

8 OC 

7:3 — 

2 EOVF

1 CHSCH 

0 PWRF 

15 14 13 12 11 10 9 8 

DSPOR DSPRDY DCHR DCHA NOZX UV OV OC 

0 0 0 0 0 0 0 0 

       

7 6 5 4 3 2 1 0 

— — — — — EOVF CHSCH PWRF 

0 0 0 0 0 0 0 0 
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15 EDSPOR 

14 EDSPRDY 

13 EDCHR 

12 EDCHA 

11 ENOZX 

10 EUV 

9 EOV 

8 EOC 

7:3 — 

2 EEOVF 

1 ECHSCH 

0 EPWRF 

15 14 13 12 11 10 9 8 

EDSPOR EDSPRDY EDCHR EDCHA ENOZX EUV EOV EOC 

0 0 0 0 0 0 0 0 

       

7 6 5 4 3 2 1 0 

— — — — — EEOVF ECHSCH EPWRF 

0 0 0 0 0 0 0 0 

IRQ

IRQ

IRQ

IRQ

IRQ

IRQ

IRQ

IRQ

IRQ

IRQ

IRQ
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—
7 6 5 4 3 2 1 0 

QNSEL PHASEC PHASEB PHASEA 

0x0 0 0 0 

7:3 QNSEL 

 

2 PHASEC 

1 PHASEB 

0 PHASEA 
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—

7:3 QNSEL 

2 PHASEC 

1 PHASEB 

0 PHASEA 

7 6 5 4 3 2 1 0 

QNSEL PHASEC PHASEB PHASEA 

0x0 0 0 0 

μ

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x00 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0x9C 
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μ

Bit: 31 30 29 28 27 26 25 24 

Name: 

Reset: 0x00 

         

Bit: 23 22 21 20 19 18 17 16 

Name: 

Reset: 0x10 

         

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x00 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0x00 

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x00 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0x9C 
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XI GAIN. _

214

Bit: 31 30 29 28 27 26 25 24 

Name: 

Reset: 0x00 

         

Bit: 23 22 21 20 19 18 17 16 

Name: 

Reset: 0x10 

         

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x00 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0x00 

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x40 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0x00 
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XE GAIN. _

214

X V GAIN. _

214

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x40 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0x00 

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x40 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0x00 

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x00 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0x00 
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Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x00 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0x00 

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x00 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0x00 

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0xFF 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0xFF 
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Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0xFF 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0xFF 

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x00 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0x00 

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x00 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0x03 
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Bit: 7 6 5 4 3 2 1 0 

Name: — — DCHRF DCHAF NOZXF UVF OVF OCF 

Reset: 0 0 0 0 0 0 0 0 

7:6 — 

5 DCHRF  

4 DCHAF 
 

3 NOZXF 

2 UVF 

1 OVF 

0 OCF 
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Bit: 7 6 5 4 3 2 1 0 

Name: DIR_R DIR_A DCHRM DCHAM NOZXM UVM OVM OCM 

Reset: 0 0 0 0 0 0 0 0 

7 DIR_R 

6 DIR_A 

5 DCHRM 
 

4 DCHAM 

3 NOZXM 
 

2 UVM 

1 OVM 
 

0 OCM 
 

7:5 — 

4 SOV 

3 RNOV 

2 RPOV 

1 ANOV 

0 APOV 

Bit: 7 6 5 4 3 2 1 0 

Name: — — — SOV RNOV RPOV ANOV APOV 

Reset: 0 0 0 0 0 0 0 0 
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Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset:  

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset:  

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x00 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0x00 

Bit: 31 30 29 28 27 26 25 24 

Name: 

         

Bit: 23 22 21 20 19 18 17 16 

Name: 

         

Bit: 15 14 13 12 11 10 9 8 

Name: 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 
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Bit: 31 30 29 28 27 26 25 24 

Name: 

         

Bit: 23 22 21 20 19 18 17 16 

Name: 

         

Bit: 15 14 13 12 11 10 9 8 

Name: 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Bit: 31 30 29 28 27 26 25 24 

Name: 

         

Bit: 23 22 21 20 19 18 17 16 

Name: 

         

Bit: 15 14 13 12 11 10 9 8 

Name: 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 
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Bit: 31 30 29 28 27 26 25 24 

Name: 

         

Bit: 23 22 21 20 19 18 17 16 

Name: 

         

Bit: 15 14 13 12 11 10 9 8 

Name: 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Bit: 31 30 29 28 27 26 25 24 

Name: 

         

Bit: 23 22 21 20 19 18 17 16 

Name: 

         

Bit: 15 14 13 12 11 10 9 8 

Name: 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 
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Bit: 31 30 29 28 27 26 25 24 

Name: 

         

Bit: 23 22 21 20 19 18 17 16 

Name: 

         

Bit: 15 14 13 12 11 10 9 8 

Name: 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Bit: 31 30 29 28 27 26 25 24 

Name: 

         

Bit: 23 22 21 20 19 18 17 16 

Name: 

         

Bit: 15 14 13 12 11 10 9 8 

Name: 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 
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μ

AMP CC
I

AMP LSB
FS_

_
=

×224

VOLT CC
V

VOLT LSB
FS_

_
=

×224

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x00 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0x01 

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x00 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset 0x01 
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PWR CC
I V

PWR LSB
FS FS_

_
=

×

×232

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x00 

         

Bit: 7 6 5 4 3 2 1 0 

Name:  

Reset: 0x01 

A.ACT PWRP.A 

B.ACT PWRP.B 

C.ACT PWRP.C 

— PWRP.T 

A.REA PWRQ.A 

B.REA PWRQ.B 

C.REA PWRQ.C 

— PWRQ.T 

A.APP PWRS.A 

B.APP PWRS.B 

C.APP PWRS.C 

— PWRS.T 

A.ACTF PWRPF.A 

B.ACTF PWRPF.B 

C.ACTF PWRPF.C 

— PWRPF.T 

A.REAF PWRQF.A 

B.REAF PWRQF.B 

C.REAF PWRQF.C 

— PWRQF.T 

A.APPF PWRSF.A 

B.APPF PWRSF.B 

C.APPF PWRSF.C 

— PWRSF.T 
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Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x00 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0x01 

A.EAPOS 

A.EANEG 
ENRP.A* 

B.EAPOS 

B.EANEG 
ENRP.B* 

C.EAPOS 

C.EANEG 
ENRP.C* 

— ENRP.T 

A.ERPOS 

A.ERNEG 
ENRQ.A* 

B.ERPOS 

B.ERNEG 
ENRQ.B* 

C.ERPOS 

C.ERNEG 
ENRQ.C* 

— ENRQ.T 

A.ES ENRS.A 

B.ES ENRS.B 

C.ES ENRS.C 

— ENRS.T 

A.EAFPOS 

A.EAFNEG 
ENRPF.A* 

B.EAFPOS 

B.EAFNEG 
ENRPF.B* 

C.EAFPOS 

C.EAFNEG 
ENRPF.C* 

— ENRPF.T 

A.ERFPOS 

A.ERFNEG 
ENRQF.A* 

B.ERFPOS 

B.ERFNEG 
ENRQF.B* 

*
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C.ERFPOS 

C.ERFNEG 
ENRQF.C* 

— ENRQF.T 

A.ESF ENRSF.A 

B.ESF ENRSF.B 

C.ESF ENRSF.C 

— ENRSF.T 

PWRP X
X ACT PWR CC

NS
.

. _
=

× × 216

ENR CC
I V t

ENR LSB
FS FS FR_

_
=

× ×

×216

*
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PWRS X
X APP PWR CC

NS
.

. _
=

× × 216

PWRQX
XREA PWR CC

NS
.

. _
=

× × 216
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PF T
A ACT B ACT C ACT
A APP B APP C APP

.
. . .
. . .

=
+ +

+ +
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ENRP.X = ENR_CC x (X.EAPOS - X.EANEG)

ENRQ.X = ENR_CC x (X.ERPOS - X.ERNEG)
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• —

• —

• —

• —

• —

• —

• — —

• — —

tC = 1/fCLK x (R_ADCRATE[8:0] + 1)

μ

μ
μ

μ

μ

•

•

•

•
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•

•

•

•

•

•

•

•

CURRENT INPUT ADC

HPF

BPF

BPF

EP

I2

EQ

X2

V2X2

EN
ER

GY
 P

RO
CE

SS
IN

G

EPF

EQF

EN
ER

GY
 P

RO
CE

SS
IN

G

VOLTAGE INPUT

HPF

GAIN SEL I_GAIN

V_GAIN

ADC
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LINEARIZATION AVERAGE

AVG_C

IRMS

OFFS_HI
GAIN_LO
OFFS_LO

RAW_I

AVERAGE

AVG_C

VRMS

RAW_V

I2

NS

V2

NS
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μ
μ

PA

PA I I THR

PA I THR I I THR

PA

RMS

RMS=

≥

> ≥

0 1

1 1 2

2

,

, )

,, I I THRRMS <

⎧

⎨
⎪

⎩
⎪

⎫

⎬
⎪

⎭
⎪2

PHASE
COMPENSATION

PA0
PA1
PA2EP

EQ RE
AL

/R
EA

CT
IV

E
 P

RO
CE

SS
IN

G

LINEARIZATION AVERAGE

AVG_C

EREAL

OFFS_HI
GAIN_LO
OFFS_LO

LINEARIZATION

OFFS_HI
GAIN_LO
OFFS_LO

E_GAIN

E_RAWREAL

E_RAWREACTIVE
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AVERAGE

AVG_C

EAPPARENT

E_GAIN

APPSEL

X2 + Y2
E_RAWREAL

E_RAWREACTIVE

X2 - Y2

X × Y
RAW_I

RAW_V

AVERAGE

AVG_C

EREACTIVE

E_GAIN

APPSEL

IRQ
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•

•

•
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102.4/(224 x 10-9) = 6104 = 0x17D8

102.4 x 558.1/(232 x 2-16 x 10-3) = 872 = 0x0368

°

μ

μ

102.4 x 558.1 x 88.9 x 10-9/(216 x 0.1 x 2-32) = 3329 =
0x0D01

ENR CC
I V t

ENR LSB
FS FS FR_

_
=

× ×

×216

PWR CC
I V

PWR LSB
FS FS_

_
=

×

×232

VOLT CC
V

VOLT LSB
FS_

_
=

×224

AMP CC
I

AMP LSB
FS_

_
=

×224
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μ

65,536/(1600 x 102.4 x 0.5581 x 88.9 x 10-9) = 
8,063,071 = 0x7B085F

THR
K I V tM FS FS FR

=
× × ×

216
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μ

—

tFR = (R_ADCRATE + 1) x 8/fSYS
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VFS = VFSADC x VTR

IFS = VFSADC x ITR

VIRTUAL REGISTER 
OUTPUT RESOLUTION 

(1 LSB), DEFINED BY USER 
COEFFICIENT 

Power: 
PWRP.X, PWRQ.X, PWRS.X, 
PWRPF.X, PWRQF.X, PWRSF.X 

PWR_LSB PWR_CC = MU_PWR/PWR_LSB 

Voltage: 
V.X 

VOLT_LSB VOLT_CC = MU_VOLT/VOLT_LSB 

Current: 
I.X 

AMP_LSB AMP_CC = MU_AMP/AMP_LSB 

Energy: 
ENRP.X, ENRQ.X, ENRS.X, ENRPF.X, 
ENRQF.X, ENRSF.X 

ENR_LSB ENR_CC = MU_ENR/ENR_LSB 

REGISTER OR ACCUMULATOR METER UNIT (1 LSB) 

Current RMS: X.IRMS 

Pulse output current RMS 

THR1 or THR2, when pulse output configured to IRMS 

MU_AMP = IFS/224

Voltage RMS: X.VRMS 

Pulse output RMS voltage 

THR1, or THR2 when pulse output configured to VRMS 

MU_VOLT = VFS/224

Energy: X.ACT, X.REA, X.APP, X.EAPOS, X.EANEG, X.ERPOS, 
X.ERNEG, X.ES 
Fundamental Energy: X.ACTF, X.REAF, X.APPF, X.EAFPOS, 
X.EAFNEG, X.ERFPOS, X.ERFNEG, X.ESF 
Pulse Output Energy: THR1 or THR2 

MU_ENR = VFS x IFS x tFR/216

Power: PWRP.X, PWRQ.X, PWRS.X MU_PWR = VFS x IFS/232

When X.ESF Contains Amp-Hours: X.ESF MU_AH = IFS x tFR/216

OCLVL, NOLOAD, I1THR, I2THR IFS/216

OVLVL, UVLVL VFS/216
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μ

MU_AMP = IFS/224 = 6.1E-6 (A)

MU_VOLT = VFS/224 = 33.3E-6 (V)

MU_PWR = VFS x IFS/232 = 13.3E-6 (W)

MU_ENR = VFS x IFS x tFR/216 = 77.5E-9 (Wh)

0x07654AF0 x MU_AMP = 47.33 (A)

AMP_CC = (IFS/224)/AMP_LSB = MU_AMP/AMP_LSB

AMP_LSB = 0.001/216 (A)

IFS = 102.4A

AMP_CC = (102.4/224)/(0.001/216) = 400d = 0x0190

•

•

•

•

•

MAXQ3180

I0P

VCOMMIA (AC)

I0N

R
10Ω

R
10Ω

MAXQ3180

VOPVA (AC)

VN

R2
1kΩ

R1
544kΩ
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•

•

•

•

•
√

•

•

•

•

•

•

•

•

•
√

•

•

•
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•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

• °

•

•

•

V

LAB
METER

V

UNIT
UNDER
TEST

LOAD

LINE
NEUTRAL
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• ° °

•
°

° π °

•

•
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Ω Ω
Ω

Ω
Ω

(600 + 200) x 500 = 400kΩ

Ω

μΩ Ω

Ω Ω Ω

μ

•

•

μ
μ
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•

μ
μ

Yn = Yn - 1 + (AVG_NS/65,536) x (Xn - Yn - 1)

b0 = π x bw x tFR

μ

a1 = 2 - 2(1 - b0) x cos(2π x fPK x tFR)
b

ZC LPF
0 162
=

_
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•

•

•

°

(23 + 273.15)/0x7F00 = 0.00911K

0x84F0 x 0.00911 - 273.15 = 36.8°C

offs
r i i r

i i
hi lo hi lo

lo hi
=

−

−( )24

offs
r i i r

i i
hi lo hi lo

hi lo
=

−

−

2 2 2 2

24 2 22 ( )
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offs = -X.IRMS

•

•

•

•

•

•

offs
XIRMS

= −
( . )2

162

0

1

2

I2THR

I1THR

PA2

I2 I1 I0

PA1

PA0

INPUT CURRENT

PH
AS

E 
OF

FS
ET
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—

Bit: 7 6 5 4 3 2 1 0 

Name: ADCMX DADCNV — — — 

Reset A: 0x3 0 0 0 0 

Reset B: 0x4 0 0 0 0 

Reset C: 0x5 0 0 0 0 

7:4 ADCMX 

3 DADCNV

2:0 — 
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—

7:4 ADCMX 

3 DADCNV

2:0 PGG 

 

Bit: 7 6 5 4 3 2 1 0 

Name: ADCMX DADCNV PGG 

Reset A: 0x0 0 0x0 

Reset B: 0x1 0 0x0 

Reset C: 0x2 0 0x0 
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—
Bit: 7 6 5 4 3 2 1 0 

Name: ADCMX DADCNV — — — 

Reset: 0x6 1 0 0 0 

7:4 ADCMX 

3 DADCNV

2:0 — 
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—

7:4 ADCMX 

3 DADCNV

2:0 PGG 

Bit: 7 6 5 4 3 2 1 0 

Name: ADCMX DADCNV PGG 

Reset: 0x8 1 0x2 
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Bit: 15 14 13 12 11 10 9 8 

Name: — — — ORDH 

Reset: 0 0 0 0 0 0 0 0 

         

Bit: 7 6 5 4 3 2 1 0 

Name: ENHARM ENAUX — — — AUX_MUX 

Reset: 0 0 0 0 0 0 0 0 

15:13, 5:3 — 

12:8 ORDH 

7 ENHARM 

6 ENAUX 

2:0 AUX_MUX 

 

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x1F 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0x40 
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Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x00 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0x10 

Bit: 31 30 29 28 27 26 25 24 

Name: 

Reset: 0x03 

         

Bit: 23 22 21 20 19 18 17 16 

Name: 

Reset: 0xE8 

         

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x00 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0x00 
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y y AVG NS
x y

n n
n n= +
−

−
−

1
1

162
_

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x00 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0xC8 

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x40 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0x00 
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b
HPF C

0 162
=

_

y y AVG C
x y

n n
n n= +
−

−
−

1
1

162
_

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x40 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0x00 

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x00 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0xC8 
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a
A FUND

1 16
1

2
=

b
B FUND

0 16
0

2
=

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x00 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0x91 

Bit: 31 30 29 28 27 26 25 24 

Name: 

Reset: 0x00 

         

Bit: 23 22 21 20 19 18 17 16 

Name: 

Reset: 0x00 

         

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x03 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0xB6 
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a
A HARM

1 16
1

2
=

b
B HARM

0 16
0

2
=

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x00 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0x91 

Bit: 31 30 29 28 27 26 25 24 

Name: 

Reset: 0x00 

         

Bit: 23 22 21 20 19 18 17 16 

Name: 

Reset: 0x00 

         

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x18 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0x31 

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x0B 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0x00 
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Bit: 7 6 5 4 3 2 1 0 

Name: ADCASD ADCRY ADCCD ADCBY ADCIE ARBE ADCE 

Reset: 0 0 0x0 0 1 1 1 

7 ADCASD 

6 ADCRY 
 

5:4 ADCCD 

3 ADCBY 

2 ADCIE 

1 ARBE 

0 ADCE 

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: — — — — — — — 1 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0x3F 
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Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: — — — — — — — — 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: — 0x2F 

Bit: 7 6 5 4 3 2 1 0 

Name: ESPII SAS — — — CHR CKPHA CKPOL 

Reset: 1 0 0 0 0 0 0 0 

7 ESPII 

6 SAS 

5:3 — 

2 CHR 

1 CKPHA 
 

0 CKPOL 
 

SSEL SSEL
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μ

μ

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x23 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0x28 

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x03 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0xE8 

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x00 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0x05 
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Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x00 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0x00 

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x00 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0x00 

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x40 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0x00 
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LINFRM = 0: 

LINFRM = 1: X.IRMS + X.OFFS_HI x 24

X GAIN LO. _

214

XIRMS X OFFS HI. . _2 242+ ×

XEF GAIN. _

214

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x40 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0x00 

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x00 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0x00 

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x40 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0x00 
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LINFRM = 0: X.GAIN_LO/214 x 

LINFRM = 1: X.GAIN_LO/214 x (X.IRMS + X.OFFS_LO)

—

XIRMS X OFFS LO. . _2 162+ ×

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset: 0x00 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset: 0x00 

Bit: 31 30 29 28 27 26 25 24 

Name: 

Reset:  

         

Bit: 23 22 21 20 19 18 17 16 

Name: 

Reset:  

         

Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset:  

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset:  
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7:5 — 

4 SFOV 

3 RNFOV 

2 RPFOV 

1 ANFOV 

0 APFOV 

Bit: 7 6 5 4 3 2 1 0 

Name: — — — SFOV RNFOV RPFOV ANFOV APFOV 

Reset: 0 0 0 0 0 0 0 0 

Bit: 31 30 29 28 27 26 25 24 

Name: 

         

Bit: 23 22 21 20 19 18 17 16 

Name: 

         

Bit: 15 14 13 12 11 10 9 8 

Name: 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 
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Bit: 31 30 29 28 27 26 25 24 

Name: 

         

Bit: 23 22 21 20 19 18 17 16 

Name: 

         

Bit: 15 14 13 12 11 10 9 8 

Name: 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Bit: 31 30 29 28 27 26 25 24 

Name: 

         

Bit: 23 22 21 20 19 18 17 16 

Name: 

         

Bit: 15 14 13 12 11 10 9 8 

Name: 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 
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Bit: 31 30 29 28 27 26 25 24 

Name: 

         

Bit: 23 22 21 20 19 18 17 16 

Name: 

         

Bit: 15 14 13 12 11 10 9 8 

Name: 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Bit: 31 30 29 28 27 26 25 24 

Name: 

         

Bit: 23 22 21 20 19 18 17 16 

Name: 

         

Bit: 15 14 13 12 11 10 9 8 

Name: 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 
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Bit: 31 30 29 28 27 26 25 24 

Name: 

         

Bit: 23 22 21 20 19 18 17 16 

Name: 

         

Bit: 15 14 13 12 11 10 9 8 

Name: 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Bit: 31 30 29 28 27 26 25 24 

Name: 

         

Bit: 23 22 21 20 19 18 17 16 

Name: 

         

Bit: 15 14 13 12 11 10 9 8 

Name: 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

电子工程师之家http://www.eehome.cn 
 

项目开发 芯片解密 零件配单 TEL:15013652265 QQ:38537442



______________________________________________________________________________________ 93

Bit: 31 30 29 28 27 26 25 24 

Name: 

         

Bit: 23 22 21 20 19 18 17 16 

Name: 

         

Bit: 15 14 13 12 11 10 9 8 

Name: 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Bit: 31 30 29 28 27 26 25 24 

Name: 

         

Bit: 23 22 21 20 19 18 17 16 

Name: 

         

Bit: 15 14 13 12 11 10 9 8 

Name: 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 
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Bit: 31 30 29 28 27 26 25 24 

Name: 

         

Bit: 23 22 21 20 19 18 17 16 

Name: 

         

Bit: 15 14 13 12 11 10 9 8 

Name: 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Bit: 31 30 29 28 27 26 25 24 

Name: 

         

Bit: 23 22 21 20 19 18 17 16 

Name: 

         

Bit: 15 14 13 12 11 10 9 8 

Name: 

         

Bit: 7 6 5 4 3 2 1 0 

Name: 
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Bit: 15 14 13 12 11 10 9 8 

Name: 

Reset:  

         

Bit: 7 6 5 4 3 2 1 0 

Name: 

Reset:  

SYS_KHZ THR2 R_ADCRATE A.I_GAIN B.I_GAIN C.I_GAIN 

VOLT_CC REJ_NS R_ADCACQ A.V_GAIN B.V_GAIN C.V_GAIN 

AMP_CC AVG_NS R_SPICF A.E_GAIN B.E_GAIN C.E_GAIN 

PWR_CC AVG_C NZX_TIMO A.EF_GAIN B.EF_GAIN C.EF_GAIN 

ENR_CC HPF_C COM_TIMO A.OFFS_HI B.OFFS_HI C.OFFS_HI 

CYCNT B0FUND ACC_TIMO A.GAIN_LO B.GAIN_LO C.GAIN_LO 

PLSCFG1 OCLVL I1THR A.OFFS_LO B.OFFS_LO C.OFFS_LO 

PLSCFG2 OVLVL I2THR A.PA0 B.PA0 C.PA0 

PLS1_WD UVLVL ZC_LPF A.PA1 B.PA1 C.PA1 

THR1 NOLOAD  A.PA2 B.PA2 C.PA2 

PLS2_WD R_ACFG     
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—

PWRQF X
XREAF PWR CC

NS
.

. _
=

× × 216

PWRSF X
X APPF PWR CC

NS
.

. _= × × 216

电子工程师之家http://www.eehome.cn 
 

项目开发 芯片解密 零件配单 TEL:15013652265 QQ:38537442



______________________________________________________________________________________ 97

ENRPF.X = ENR_CC x (X.EAFPOS - X.EAFNEG)

ENRQF.X = ENR_CC x (X.ERFPOS - X.ERFNEG)

PWRSF X
X APPF PWR CC

NS
.

. _= × × 216

电子工程师之家http://www.eehome.cn 
 

项目开发 芯片解密 零件配单 TEL:15013652265 QQ:38537442



98 ______________________________________________________________________________________

NAME ADDRESS DESCRIPTION 
DATA 

LENGTH 
(BYTES) 

UPD_SFR 0x900 
Reading this register copies the mirror registers (R_ADCF, R_ADCRATE, 
R_ADCACQ, R_SPICF) into hardware SFR registers. The read returns dummy data. 

1

UPD_MIR 0xA00 
Reading this register copies hardware SFR registers into mirror registers (R_ADCF, 
R_ADCRATE, R_ADCACQ, R_SPICF). The read returns dummy data. 

1

DSPVER 0xC00 Reading this register returns the DSP firmware version number. 2 

RAWTEMP 0xC01 

Reading this register initiates the sampling and averaging of two internal 
temperature readings. The result in internal temperature units is read from this 
register LSB first. Use the following equation to convert a raw temperature reading to 
Celsius: T[c] = T[raw] x TempFactor - 273.15 
where TempFactor is a value to be determined by calibration. Note that the final 
value may be slightly higher than ambient due to internal die heating. 

2

ENTER STOP 0xC02 Reading this register places the device into Stop Mode. 1 

ENTER LOWPM 0xC03 Reading this register places the device into LOWPM Mode. 1 

EXIT LOWPM 0xC04 Reading this register exits LOWPM Mode. 1 
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28 TSSOP U28+3 21-0066

TOP VIEW

MAXQ3180

TSSOP

254 AVDDI0N

263 V0PI0P

272 V1PINP

281 V2PVN

227 DVDDI2P

236 VCOMMI1N

218 RESETI2N

209 CFQAGND

1910 CFPXTAL2

1811 DGNDXTAL1

1712 DVDDIRQ

1613 MISOSSEL

245 VREFI1P

1514 MOSISCLK

china.maxim-ic.com/packages
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MAXQ3180

V0P

SS
EL

SC
LK

M
OS

I

M
IS

O

R1

R2

V1P
R1

R2

V2P

VN

VCOMM

R1

R2

I0P

I0N

R3

R3

I1P

I1N
I2P

I2N

VOLTAGE SENSE

VA

VB

VC

N

CURRENT TRANSFORMER

LCLBLA

R3

R3

R3

R3

MASTER
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