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1. Features 
 3.6V  

 4.9152MHz  

  

 / /  

 /  

  

   

  

 latch glitch 

  

 

 

  

  

 AC  

 AC

  

 High Resolution Σ∆ADC (AD1) 

 5,000/50,000 Counts @ 5Hz Output 

Rate 

 Zero input, Zero Output 

 High Impendence Input (with input 

buffer) 

 High Speed Σ∆ADC (AD2 & AD3) 

 Digital 

True RMS Converter 

 Peak 

Hold Measurement 

 Power 

Measurement(HY3131 only) 

  

 SPI Interface connect to microprocessor 

 44 Pins & 48 Pins LQFP Package 

 

 

 
Model 

No. 
PA 

Network 
PB 

Channel 

High 
Precision

ADC 

High 
Speed 
ADC 

OPA
Cap.
Array

Digital
RMS

Peak 
Hold 

Serial 
Port 

Package

HY3130 10 9 16Bits*1 16Bits*1 2 Yes Yes Digital SPI LQFP48

HY3131 10 9 24Bits*1 19Bits*2 2 Yes Yes Digital SPI LQFP48
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2. Block Diagram 
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3. Package And Pin 
3.1 Pin Definition 
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3.2 Pin Description 

L044: 
“I/O” Input/Output, “I” Input, “O” Output, “S” Schmitt Trigger, “C” CMOS, “P” Power, “A” Analog 

Pin Characteristic 

No. Name I/O Type 
Description 

1 RLD I/O A Analog switch network terminal 

2 NC   No Connect 

3 AGND I/O A Internal analog circuit command ground pin 

4 REFO I/O A Voltage reference terminal 

5 VSSA I P Analog power supply ground 

6 ~ 11 PB<7> ~ PB<2> I A Analog input terminal 

12 ACM1 I/O A ADC common ground 

13 VDDA I P Analog power supply 

14 ~ 15 PB<1> ~ PB<0> I A Analog input terminal 

16 PB<8> I A Analog input terminal 

17 OP1N I A OPAMP(OP1) negative input terminal 

18 OP1O O A OPAMP(OP1) output terminal 

19 OP2N I A OPAMP(OP2) negative input terminal 

20 OP2O O A OPAMP(OP2) output terminal 

21 ~ 22 FTP, FTN I/O A Pre-filter capacitor terminal 

23 VDD I P Digital power supply 

24 NC   No Connect 

25 ~ 26 XOUT, XIN I/O C Crystal oscillator terminal 

27 CS I S SPI interface chip select 

28 CK I S SPI interface clock input 

29 DI I S SPI interface data input 

30 DO O C SPI interface data output 

31 CMP O C Comparator output 

32 CNT I S Frequency counter input terminal 

33 VSS I P Digital power supply ground 

34 ~ 43 PA<9> ~ PA<0> I/O A Analog switch network terminal 

44 RLU I/O A Analog switch network terminal 

 

                                            
1 ACM pin  

.



 

HY3130/HY3131 
5,000/50,000 counts DMM Analog Front End 

                              

 

©2009-2014 HYCON Technology Corp. 
www.hycontek.com 

Preliminary DS-HY3131-V10_TC 
page8 

  

L048 
“I/O” Input/Output, “I” Input, “O” Output, “S” Schmitt Trigger, “C” CMOS, “P” Power, “A” Analog 

Pin Characteristic 

No. Name I/O Type 
Description 

1 RLD I/O A Analog switch network terminal 

2 NC   No Connect 

3 AGND I/O A Internal analog circuit command ground pin 

4 REFO I/O A Voltage reference terminal 

5 VSSA I P Analog power supply ground 

6 ~ 11 PB<7> ~ PB<2> I A Analog input terminal 

12 NC   No Connect 

13 ACM2 I/O A ADC common ground 

14 VDDA I P Analog power supply 

15 ~ 16 PB<1> ~ PB<0> I A Analog input terminal 

17 PB<8> I A Analog input terminal 

18 OP1N I A OPAMP(OP1) negative input terminal 

19 OP1O O A OPAMP(OP1) output terminal 

20 OP2N I A OPAMP(OP2) negative input terminal 

21 OP2O O A OPAMP(OP2) output terminal 

22 ~ 23 FTP, FTN I/O A Pre-filter capacitor terminal 

24 NC   No Connect 

25 VDD I P Digital power supply 

26 NC   No Connect 

27 ~ 28 XOUT, XIN I/O C Crystal oscillator terminal 

29 CS I S SPI interface chip select 

30 CK I S SPI interface clock input 

31 DI I S SPI interface data input 

32 DO O C SPI interface data output 

33 CMP O C Comparator output 

34 CNT I S Frequency counter input terminal 

35 VSS I P Digital power supply ground 

36 NC   No Connect 

37 ~ 46 PA<9> ~ PA<0> I/O A Analog switch network terminal 

47 RLU I/O A Analog switch network terminal 

48 NC   No Connect 

 

                                            
2 ACM pin  

.
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4. Typical Application Circuit 

 

 

.
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5. Absolute Maximum Ratings 
Absolute maximum ratings over operating free-air temperature (unless otherwise noted) 

Voltage applied at VDD(VDDA) to VSS(VSSA)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . −0.2 V to 4.0 V 

Voltage applied to any pin  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . −0.2 V to VDD + 0.3 V 

Diode current at any device terminal  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .±2 mA 

Storage temperature range, Tstg  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . −55  to 150℃ ℃ 

Total power dissipation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.5w 

Lead temperature (soldering, 10s)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300℃ 

6. Electrical Characteristics 
(VDD=VDDA=3.6V, VSS=VSSA=0V, TA=+25 , unless otherwise ℃ noted) 

Parameter Test Conditions Min. Typ. Max. Unit 

Supply Voltage VDD-VSS, VDDA-VSSA 3.6-0.05 3.6 3.6+0.05 V 

Power On Reset Voltage VDD-VSS  1.9  V 

External Oscillator Frequency   4.9158 8 Mhz 

AD1 Zero Input Reading (HY3131 

only) 

VIN=0V, Full Scale 50,000 counts -1 0 +1 Counts

AD1 Zero Reading Drift (HY3131 

only) 

VIN=0V, Full Scale 50,000 counts, TA=0  ~ ℃

70℃ 

-0.03 0 +0.03 Counts 

/℃ 

AD1 Linearity (HY3131 only) Full Scale (50,000 counts) at 30,000 counts 

Calibration 

  (0.01%+ 

2Counts) 

% + 

Counts

Input Leakage Current VIN=0V  1 10 pA 

ADC1 Gain Temperature drift 

(HY3131 only) 

TA=-40  ~ 85

AD1 Gain=0.9,VR Gain=1,  

INBUF=off, VRBUF=off 

 2.5  PPM/

ADC2 &AD3 Gain Temperature 

drift (HY3131 only) 

TA=-40  ~ 85

AD2 & AD3 Gain=1,VR Gain=1, 

 10 303 PPM/

Bandwidth of OP1 or OP2   2  MHz 

DC Gain of OP1 or OP2   130  dB 

OP1 or OP2 Current Consumption   190  μA 

OP3 Source Capability OP3 positive input=3.5V, ∆VO =-0.1V  600  μA 

OP3 Source Capability OP3 positive input=0.0 ~ 3.4V, ∆VO =-0.1V  900  μA 

OP3 Sink Capability OP3 positive input=0.2 ~ 3.5V, ∆VO =+0.1V  900  μA 

OP3 Sink Capability OP3 positive input=0.1V, ∆VO =+0.1V  600  μA 

OP3 Current Consumption   30  μA 

OP Input offset voltage 1 without chopper, OP1CHOP<1:0>=00b or 11b -2  2 mV 

OP Input offset voltage 2 with chopper, OP1CHOP<1:0>=01b or 10b  20  uV 

                                            
3 By Design Guarantee 

.
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Parameter Test Conditions Min. Typ. Max. Unit 

OP Input offset temperature drift 1 without chopper, TA=-40  ~ 85   2  uV/

OP Input offset temperature drift 2 with chopper, TA=-40  ~ 85   0.1  uV/

OP Common-mode voltage input 

range 

OP1CHOP<1:0>=XXb 0.1  VDDA - 

1.1 

V 

Bandwidth of Comparator 

(CMPH & CMPL) 

VIN=600mVP-P SIN 

VIN=40mVP-P SIN 

 6 

2 

 MHz 

Comparator Current Consumption CMPH & CMPL  40  μA 

Switch Resistance PS9 ~ PS2 

PS1 ~ PS0 

DS9 ~DS0 

FS9 ~ FS0 

SS9 ~ SS0 

 80 

40 

80 

300 

300 

 Ω 

AD1 Current Consumption Without Input & Reference Buffer  90  μA 

AD2 or AD3 Current Consumption   2160 40004 μA 

AD2 + AD3 Current Consumption 

(HY3131 only) 

  3100 65005 μA 

Low Pass Filter 

Current Consumption 

  50  μA 

Digital True RMS Converter 

Current Consumption 

  210 30006 μA 

Sleep Current   1  μA 

REFO Temperature Drift TA=-40  ~ 85   70  PPM/

Normal Mode Rejection Offset=500mV, AC 50mV, 50Hz/60Hz 1Hz, 

Output rate = 5sps 

Output rate = 10sps 

  

120 

75 

  

dB 

Digital Output High IOL=+10mA VDD-0.3   V 

Digital Output Low IOL=-10mA   VSS+0.3 V 

Digital Input High CK, DI & CS Pin 1.8  VDD V 

Digital Input Low CK, DI & CS Pin VSS  0.5 V 

Digital Input High CNT Pin 2.4  VDD V 

Digital Input Low CNT Pin VSS  1.3 V 

CK High Pulse Width Time(TCKHI)  20   ns 

CK Low Pulse Width Time(TCKLO)  60   ns 

DI Data Set Time(TDISET)  60   ns 

                                            
4 By Design Guarantee 
5 By Design Guarantee 
6 By Design Guarantee 

.
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Parameter Test Conditions Min. Typ. Max. Unit 

DI Data Hold Time(TDIHOLD)  20   ns 

DO Data Ready Time(TDODL)  60   ns 

 

.
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7. Digital Interface 
7.1 SPI Protocol 

Read: 

RD_DATA1<7:0> RD_DATA2<7:0>

ADDRESS<6:0>

SPI Read Period

CS

CK

DI

DO

1

XXX
 

Write: 

ADDRESS<6:0>

CS

CK

DI

DO

WR_DATA1<7:0> WR_DATA2<7:0>

XXX

0

 

IRQ: 

RD_DATA1<7:0>

ADDRESS<6:0>

SPI Read Period

CS

CK

DI

DO

1

IRQ Read Cycle

SPI DATA XXX

 

Timing: 
TCKLO

Data Latch

CK

TCKHI

TDIHOLD

TDODL

TDISET

Data Output

DO

DI

 

7.2 Description 
(1) Address Register address 7 Bits SPI CS Low Register Address[6

0] R/W 8 Bits Address MSB(Bit6) R/W Register Address

1 Bit  

(2) (1) DI 8 bit 1 9 bit (SPI 

Read Period) DO 10 17 bit address address

1 SPI 8 bits address 1 CS High

 

(3) (1) DI 8 bit 0 9 bit

DI 9 16 bit address address 1 8 bits address

1 CS High  

(4) IRQ IRQ CS High DO High IRQ

.
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IRQ CS Low IRQ IRQ

CS High DO IRQ CS Low DO SPI  

(5) DI DO CK Timing  

(6) CS Low CK Low(CK line low in idle state)  

(7) CK CK  

(8) DI DO CK  

 

8. Register List 
HY3130: 

Address File Name Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

00h AD1_DATA

01h

02h

03h AD2_DATA

04h

05h

06h LPF_DATA

07h

08h

09h RMS_DATA

0Ah 

0Bh

0Ch

0Dh 

0Eh PKHMIN

0Fh

10h

11h PKHMAX

12h

13h

14h CTSTA PCNTI  ACPO  CMPHO  CMPLO - - - CTBOV

15h CTC

16h

17h

18h CTB

19h

1Ah

1Bh CTA

1Ch

1Dh

1Eh INTF BORF - - RMSF LPFF AD1F AD2F CTF

1Fh INTE - - - RMSIE LPFIE AD1IE AD2IE CTIE

20H R20 ENCMP ENCNTI ENPCMPO ENCTR O

21H R21

22H R22

23H R23 ENAD1 - O AD1RG AD1RHBUF AD1RLBUF AD1IPBUF AD1INBUF

24H R24 SDIO

25H R25 OPS<2> OPS<1>

26H R26 ENAD2 0 ENCHOPAD2 AD2RG SAD2CLK

27H R27

28H R28 - -

29H R29 ENRMS ENLPF ENPKH

2Ah R2A PS1 DS1 FS1 SS1 PS0 DS0 FS0 SS0

2Bh R2B PS3 DS3 FS3 SS3 PS2 DS2 FS2 SS2

2Ch R2C PS5 DS5 FS5 SS5 PS4 DS4 FS4 SS4

2Dh R2D PS7 DS7 FS7 SS7 PS6 DS6 FS6 SS6

2Eh R2E PS9 DS9  FS9 SS9  PS8 DS8 FS8 SS8

2Fh R2F ENVS

30h R30 SREFO

31h R31 ENREFO ENBIAS

32h R32 ENOP2 ENOP1

33h R33 ENOSC ENXI

35h R35 O O O O O O O O

36h R36 O O O O O O O O

37h R37 

AD1<7:0>=unknown

AD1<15:8>

AD2<7:3> AD2<2:0>=000

RMS<15:8>

AD1<23:16>

AD2<15:8>

LPF<15:8>

AD2OSR<2:0>

SAD2IP<1:0>

RMS<39:32>

AD2<23:16>

PKHMIN<15:8>

LPF<7:0>

RMS<31:24>

PKHMIN<7:0>

PKHMIN<23:16>

PKHMAX<7:0>

LPF<23:16>

RMS<23:16>

RMS<7:0>

PKHMAX<23:16>

CTB<15:8>

PKHMAX<15:8>

CTC<15:8>

CTB<7:0>

CTB<23:16>

CTC<23:16>

CTC<7:0>

CTA<7:0>

CTA<15:8>

CTA<23:16>

SCMPI<2:0> 

SCMPRH<3:0> SCMPRL<3:0>

AD1OS<2:0> AD1CHOP<1:0> AD1OSR<2:0>

SAD1FP<3:0> SAD1FN<2:0>

AD2IG<1:0> AD1IG<1:0> SACM<1:0>

SAD2IN<1:0> SAD2RH<1:0> SAD2RL<1:0>

SAD1RH<2:0>

LPFBW<2:0>  PKHSEL<1:0>

SAD1RL<2:0>

Testing Mode, Don't use or Write "0" only

OP1CHOP<1:0> SFT1<1:0> SAD1I<1:0>

SMODE<6:0>

ACC<6:0>

SAGND<1:0> SFUVR<3:0>

SOP2P<2:0> SOP1P<2:0>

 

.
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HY3131: 
Address File Name Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

00h AD1_DATA

01h

02h

03h AD2_DATA

04h

05h

06h LPF_DATA

07h

08h

09h RMS_DATA

0Ah 

0Bh

0Ch

0Dh 

0Eh PKHMIN

0Fh

10h

11h PKHMAX

12h

13h

14h CTSTA PCNTI  ACPO  CMPHO  CMPLO - - - CTBOV

15h CTC

16h

17h

18h CTB

19h

1Ah

1Bh CTA

1Ch

1Dh

1Eh INTF BORF - - RMSF LPFF AD1F AD2F CTF

1Fh INTE - - - RMSIE LPFIE AD1IE AD2IE CTIE

20H R20 ENCMP ENCNTI ENPCMPO ENCTR O

21H R21

22H R22

23H R23 ENAD1 - 0 AD1RG AD1RHBUF AD1RLBUF AD1IPBUF AD1INBUF

24H R24 SDIO

25H R25 OPS<2> OPS<1>

26H R26 ENAD2 0 ENCHOPAD2 AD2RG SAD2CLK

27H R27

28H R28 - -

29H R29 ENRMS ENLPF ENPKH

2Ah R2A PS1 DS1 FS1 SS1 PS0 DS0 FS0 SS0

2Bh R2B PS3 DS3 FS3 SS3 PS2 DS2 FS2 SS2

2Ch R2C PS5 DS5 FS5 SS5 PS4 DS4 FS4 SS4

2Dh R2D PS7 DS7 FS7 SS7 PS6 DS6 FS6 SS6

2Eh R2E PS9 DS9  FS9 SS9  PS8 DS8 FS8 SS8

2Fh R2F ENVS

30h R30 SREFO

31h R31 ENREFO ENBIAS

32h R32 ENOP2 ENOP1

33h R33 ENOSC ENXI

34h R34 ENAD3 O ENCHOPAD3 AD3RG SVXI SDO23 O O

35h R35 O O

36h R36

37h R37 

SPHACAL<7:0>=unknown

Testing Mode, Don't use or Write "0" only

OP1CHOP<1:0> SFT1<1:0> SAD1I<1:0>

SAGND<1:0> SFUVR<3:0>

SOP2P<2:0> SOP1P<2:0>

SAD3IP<1:0> SAD3IN<1:0> AD3IG<1:0>

SAD1RH<2:0>

LPFBW<2:0>  PKHSEL<1:0>

SAD1RL<2:0>

SMODE<6:0>

ACC<6:0>

SAD1FP<3:0> SAD1FN<2:0>

AD2IG<1:0> AD1IG<1:0> SACM<1:0>

SAD2IN<1:0> SAD2RH<1:0> SAD2RL<1:0>

SCMPI<2:0> 

SCMPRH<3:0> SCMPRL<3:0>

AD1OS<2:0> AD1CHOP<1:0> AD1OSR<2:0>

CTB<23:16>

CTC<23:16>

CTC<7:0>

CTA<7:0>

CTA<15:8>

CTA<23:16>

PKHMAX<7:0>

LPF<23:16>

RMS<23:16>

RMS<7:0>

PKHMAX<23:16>

CTB<15:8>

PKHMAX<15:8>

CTC<15:8>

CTB<7:0>

LPF<15:8>

PKHMIN<15:8>

LPF<7:0>

RMS<31:24>

PKHMIN<7:0>

PKHMIN<23:16>

AD2<7:0>

AD2OSR<2:0>

SAD2IP<1:0>

RMS<39:32>

AD2<23:16>

AD1<7:0>

AD1<15:8>

RMS<15:8>

AD1<23:16>

AD2<15:8>

 
 

.
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9. Data Register 
(1) AD1<23:0> High Resolution ADC(AD1) 7FFFFFh 800000h

HY3130 AD1<23:8> HY3131 AD1<23:0>  

(2) AD2<23:0> High Speed ADC(AD2) 03FFFFh FC0000h

HY3130 AD2<18:3> HY3131 AD2<18:0> AD<23:19> AD<18>  

(3) LPF<23:0> Low Pass Filter 03FFFFh FC0000h        

HY3130 LPF<18:3> HY3131 LPF<18:0> LPF<23:19> LPF<18>

 

(4) RMS<39:0> RMS Converter 1FFFFFFFFFh E000000000h

HY3130 RMS<<37:6> HY3131 RMS<37:0> RMS<39:38> RMS<37>

 

(5) PKHMAX<23:0> Peak Hold 03FFFFh FC0000h

HY3130 PKHMAX<18:3> HY3131 PKHMAX<18:0> PKHMAX<23:19>

PKHMAX<18>  

(6) PKHMIN<23:0> Peak Hold 03FFFFh FC0000h  

HY3130 PKHMIN<18:3> HY3131 PKHMIN<18:0> PKHMIN<23:19>

PKHMIN<18>  

(7) CTA<23:0> Frequency Counter FFFFFFh 000000h  

(8) CTB<23:0> Frequency Counter FFFFFFh 000000h  

(9) CTC<23:0> Frequency Counter FFFFFFh 000000h  

 

10. Interrupt 
Bit<7> Bit<6> Bit<5> Bit<4> Bit<3> Bit<2> Bit<1> Bit<0>NameAddress

1Eh INTF BORF - - RMSF LPFF AD1F AD2F CTF

1Fh INTE - - - RMSIE LPFIE AD1IE AD2IE CTIE

 

10.1 INTE : IRQ Enable Register 
(1) RMSIE Enable RMS IRQ 1=Enable 0=Disable  

(2) LPFIE Enable Low Pass Filter IRQ 1=Enable 0=Disable  

(3) AD1IE Enable AD1 IRQ 1=Enable 0=Disable  

(4) AD2IE Enable AD2 IRQ 1=Enable 0=Disable  

(5) CTIE Enable Frequency Counter IRQ 1=Enable 0=Disable  

(6) XXIE 1 XXF 1 SPI Interface DO IRQ  

(7) XXIE 0 XXF 1 IRQ  

10.2 INTF : IRQ Event Register 
(1) BORF (VDD) 1.9V 1 INTEx IRQ  

(2) RMSF RMS RMSF 1  

(3) LPFF Low Pass Filter LPFF 1  

(4) AD1F AD1 AD1F 1  

(5) AD2F AD2 AD2F 1  

(6) CTF Frequency Counter CTF 1  

.
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(7) reset INTF register INTF register 0 INTF register SPI Interface

0 1  

(8) INTF register 1 INTEx 1 INTF 

register 0(SPI 0 ) IRQ  

 

.
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11. Clock System 

XOUT

XIN

4.9152MHz1M
Crystal

Oscillator
MUX

E
N

O
S

C

SYSCLK

2 2

E
N

X
I

MUX AD2CLK

S
A

D
2C

LK

SYSCLK

30SYSCLK AD1CLK

 

Bit<7> Bit<6> Bit<5> Bit<4> Bit<3> Bit<2> Bit<1> Bit<0>NameAddress

SAD1I<1:0>SFT1<1:0>ENXIENOSCOP1CHOP<1:0>33h R33

ENAD2 ENCHOPAD20 AD2RG SAD2CLK26h AD2OSR<2:0>R26  

Crystal Oscillator Clock XIN XOUT

XIN  

(1) ENOSC Enable Crystal Oscillator 1=Enable 0=Disable  

(2) ENXI SYSCLK 0 SYSCLK=Crystal Oscillator 1 SYSCLK =XIN  

(3) SYSCLK  

(4) AD1CLK AD1 Modulator1 FSYSCLK/30 FSYSCLK SYSCLK  

(5) AD2CLK AD2 Modulator2 SAD2CLK  

(6) SAD2CLK AD2CLK  

 0 FAD2CLK=FSYSCLK/2   1 FAD2CLK=FSYSCLK/4 FSYSCLK SYSCLK FAD2CLK AD2CLK

 

(7) Address=37h Data=60h Reset  

(8) VDD<1.9V Reset  

 

 

.
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12. Function Network 

 
 

.
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12.1 Voltage Reference Generator 

 

Bit<7> Bit<6> Bit<5> Bit<4> Bit<3> Bit<2> Bit<1> Bit<0>NameAddress

ENVS SMODE<6:0>

SREFO ACC<6:0>

2Fh

30h

R2F

R30

ENREFO ENBIAS SAGND<1:0> SFUVR<3:0>31h R31

OPS<2> OPS<1>AD2IG<1:0> AD1IG<1:0> SACM<1:0>25h R25  

Voltage reference generator bias ADC Comparator OPAMP  

(1) Voltage Reference Generator1 VDS<17:1> VDSC<17:1> AGNDP<9:0> AGNDN<9:1>

VDSC<N> (VDDA,VSS) AGNDP<N> (REFO,AGND) AGNDN<N>

(-REFO,AGND)  

(2) Voltage Reference Generator2 AGND  

AGND 0.1μF  

(3) Bandgap Voltage Reference AGND 1.2V  

(4) REFO Buffer Buffer SREFO Bandgap Voltage Reference PB<6>  

Buffer REFO 0.1μF  

(5) ACM Voltage Generator ACM ADC common mode  

ACM 0.1μF  

(6) ENBIAS Enable bias circuit bias analog circuit 1=Enable 0=Disable  

(7) ENVS Enable Voltage Reference Generator1 1=Enable 0=Disable  

(8) SAGND<1:0> AGND SAGND<1:0>=11 Disable Voltage Reference 

Generator2 AGND Floating AGND  

(9) ENREFO Enable Bandgap Voltage Reference AGND 1.2V Enable 

REFO Buffer 1=Enable 0=Disable 0 REFO Floating  

(10) SREFO REFO Buffer  ”0” Bandgap AGND 1.2V

 ”1” PB<6>  

(11) SACM<1:0> ACM ACM 1.5V  

(12)  

 

.
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12.2 Analog Switch Network 

RLU

OP3

capacitor array

RLD

RLU

RLD

FB
SENSE

PA<0>

PA<1>

PA<2>

PA<3>

PA<4>

PA<5>

PA<6>

PA<7>

AGND

VREF

PB<0> PB<0>

VSS

VDD

AGND

MUX

VREFVDS<17>
VDS<16>
VDS<15>

VDS<1>
VDS<2>
VDS<3>

AGNDN<9>
AGNDN<8>
AGNDN<7>
AGNDN<6>

PB<7>

AGNDP<9>
AGNDP<8>
AGNDP<7>
AGNDP<6>
AGNDP<0>

SFUVR<3:0>
SMODE<3>

CMPO

VREF

10M

PTC + 100

900K

VOLT/OHM/
CAP/DT

O
H

M
/C

A
P

/D
T

/m
V

PS7

DS7

FS7

SS7

PS6

DS6

FS6

SS6

PS5

DS5

FS5

SS5

PS4

DS4

FS4

SS4

PS3

DS3

FS3

SS3

PS2

DS2

FS2

SS2

PS1

DS1

FS1

SS1

PS0

DS0

FS0

SS0

ACC<6:0> ACC<6:0>

SMODE<5>

S
M

O
D

E
<

4
>

SVDD

SVSS

SGND

SVSO1

S
V

S
O

2

S
V

S
O

2

S
V

S
O

2

SCP

SCN

1  0  0  0  0  0  0

S
G

N
D

S
V

D
D

S
V

S
S

S
V

S
O

1
S

V
S

O
2

S
C

P
S

C
NSMODE

<3:0> C
M

P
O

0  1  0  0  0  0  0

0  0  0  0  X
0  0  0  1  X

0  0  1  0  0  0  0
0  0  1  0  X
0  0  1  1  X
0  1  0  0  X
0  1  0  1  X
0  1  1  0  X
0  1  1  1  X

0  0  0  0  0  0  0

0  0  0  1  0  0  0
1  0  0  1  0  0  0
0  1  0  0  1  1  0
0  0  1  0  1  0  1

1  0  0  0  0  0  0
0  1  0  0  0  0  0

1  0  0  X  0
1  0  0  X  1

0  0  1  0  0  0  0
1  0  1  X  0
1  0  1  X  1
1  1  0  X  0
1  1  0  X  1
1  1  1  X  0
1  1  1  X  1

0  0  0  0  0  0  0

0  0  0  1  0  0  0
1  0  0  1  0  0  0
0  1  0  0  1  1  0
0  0  1  0  1  0  1

VDS<16>

SFUVR
<3:0> C

M
P

O

VDS<15>

0  0  0  0  0  X

AGNDP<9>

VDS<17>

AGNDP<8>
AGNDP<7>
AGNDP<6>
AGNDP<0>

VDS<2>
VDS<3>

AGNDN<9>

VDS<1>

AGNDN<8>
AGNDN<7>
AGNDN<6>

PB<7>

S
M

O
D

E
<

3
>

VREF

0  0  0  1  0  X
0  0  1  0  0  X
0  0  1  1  0  X
0  1  0  0  0  X
0  1  0  1  0  X
0  1  1  0  0  X
0  1  1  1  0  X
1  0  0  0  0  X
1  0  0  1  0  X
1  0  1  0  0  X
1  0  1  1  0  X
1  1  0  0  0  X
1  1  0  1  0  X
1  1  1  0  0  X
1  1  1  1  0  X
X  0  0  0  1  0

X  0  0  1  1  0

X  0  1  0  1  0

X  0  1  1  1  0

X  1  0  0  1  0

X  1  0  1  1  0

X  1  1  0  1  0

X  1  1  1  1  0

VDS<17>
VDS<1>X  0  0  0  1  1

X  0  0  1  1  1

X  0  1  0  1  1

X  0  1  1  1  1

X  1  0  0  1  1

X  1  0  1  1  1

X  1  1  0  1  1

X  1  1  1  1  1

VDS<16>
VDS<2>

VDS<15>
VDS<3>

AGNDP<9>
AGNDN<9>
AGNDP<8>
AGNDN<8>
AGNDP<7>
AGNDN<7>
AGNDP<6>
AGNDN<6>
AGNDP<0>

PB<7>

PB<8> PB<8>
100K

AGND

SDIO

PA<8>
PS8

DS8

FS8

SS8

PA<9>
PS9

DS9

FS9

SS9

capacitor array = ACC<n>   2    0.2pF
n

n=0

6

1M

100k

10k

1k

10M

 

Bit<7> Bit<6> Bit<5> Bit<4> Bit<3> Bit<2> Bit<1> Bit<0>NameAddress

PS7 PS6

PS5 PS4

PS3 PS2

PS1 PS0

FS7 FS6

FS5 FS4

FS3 FS2

FS1 FS0

DS7 DS6

DS5 DS4

DS3 DS2

DS1 DS0

SS7 SS6

SS5 SS4

SS3 SS2

SS1 SS0

ENVS SMODE<6:0>

SREFO

PS8 FS8DS8 SS8PS9 FS9DS9 SS9

2Ah

2Bh

2Ch

2Dh

2Eh

ACC<6:0>

2Fh

30h

R2A

R2B

R2C

R2D

R2E

R2F

R30

ENREFO ENBIAS SAGND<1:0> SFUVR<3:0>31h R31

SAD1FP<3:0> SAD1FN<2:0>SDIO24h R24  

Analog switch network

PA<9:0> PS9~PS0  DS9~DS0 FS9~FS0 SS9~SS0

@VDDA=3.6V 

 PS9 ~ PS2 PS1 ~ PS0 DS9 ~ DS0 FS9 ~ FS0 SS9 ~ SS0 

(Ω) 80 40 80 300 300 

(1) OP3 SCP/SCN MOS  

(2) OP3 VREF VREF CMPO SFUVR<3:0> SMODE<3>

 

.
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(3) SGND SVDD SVSS SVSO1 SVSO2 SCP SCN SMODE<3:0>

CMPO  

(4) CMPO  

(5) Capacitor array ACV ACC<6:0>

 

 

 Bit (Bit = 0 or 1) x 2^n x 0.2pF Bit  

 ( pF) 

ACC<6:0> = n Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0 

ACC<n> 0/1 0/1 0/1 0/1 0/1 0/1 0/1 

 12.8 6.4 3.2 1.6 0.8 0.4 0.2 

1  

ACC<6:0>=1010101  

=(1*2^6*0.2)+(0*2^5*0.2)+(1*2^4*0.2)+(0*2^3*0.2)+(1*2^2*0.2)+(0*2^1*0.2)+(1*2^0*0.2) 

=12.8 + 0 + 3.2 + 0 + 0.8 + 0 + 0.2 

=17 pF 

 

2  

ACC<6:0>=1100011  

 

=(1*2^6*0.2)+(1*2^5*0.2)+(0*2^4*0.2)+(0*2^3*0.2)+(0*2^2*0.2)+(1*2^1*0.2)+(1*2^0*0.2) 

=12.8 + 6.4 + 0 + 0 + 0 + 0.4 + 0.2 

=19.8 pF 

(6) SDIO PB<0> PB<8> Diode  

(7) FB SENSE RLU RLD PB<8:0> MUX ADC  

 

 

 

 

 

 

 

 

 

.
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12.3 OPAMP And Comparator 

OP1

O
P

1N

O
P

1O

OP1O

O
P

2N

O
P

2O

SENSE
FB

RLU
AGND

PB<1>
PB<2>
PB<3>

PB<0>
MUX

SOP2P<2:0>

IN_OP2

OP2

SENSE
FB

RLU
AGND

PB<1>
PB<2>
PB<8>

PB<0>
MUX

IN_OP1

SOP1P<2:0>

MUX

VRH_CMP

SCMPRH<3:0>

VDSC<16>
VDSC<13>
VDSC<11>

AGNDP<6>
AGNDP<5>
AGNDP<4>
AGNDP<3>
AGNDP<2>
AGNDP<1>
AGNDP<0>
AGNDN<1>

VDSC<10>
VDSC<9>
VDSC<8>
VDSC<7>

PB<7>

SENSE
FB

OP1O
PB<0>

MUX

SCMPI<2:0>

IN_CMP

RLD
PB<3>
PB<4>

PB<1>

MUX

VRL_CMP

SCMPRL<3:0>

VDSC<2>
VDSC<5>
VDSC<7>

AGNDN<6>
AGNDN<5>
AGNDN<4>
AGNDN<3>
AGNDN<2>
AGNDN<1>
AGNDP<0>
AGNDP<1>

VDSC<8>
VDSC<9>

VDSC<10>
VDSC<11>

PB<6>

CMPH

CMPL

CMPHO

CMPLO

Latch ACPO

90k
AGND

10k

P
B

<
2>

P
B

<
2>

P
B

<
3>

P
B

<
3>OPS<2>

OPS<2>

OPS<1>

OPS<1>

ENCMP

ENCMP

OP2O

CHOP_CLK

CMPOACPO

VRHCMP VRLCMP

INCMP

VRHCMP

VRLCMP

INCMP
Buffer

 

Bit<7> Bit<6> Bit<5> Bit<4> Bit<3> Bit<2> Bit<1> Bit<0>NameAddress

14h CTSTA PCNTI ACPO CMPHO CMPLO - - - CTBOV

SCMPRL<3:0>SCMPRH<3:0>

SCMPI<2:0> ENCMP ENCNTI20h ENPCMPO ENCTR 0R20

21h R21

OPS<2> OPS<1>AD2IG<1:0> AD1IG<1:0> SACM<1:0>25h R25

SAD1I<1:0>SFT1<1:0>

SOP2P<2:0>ENOP2

ENXIENOSCOP1CHOP<1:0>

SOP1P<2:0>ENOP132h

33h

R32

R33

 

OPAMP: 
OPAMP OP1 OP2  

(1) OPS<2:1> OPAMP OPXN OPXO  

(2) ENOP1 ENOP2 Enable OP1 OP2 ( ) 1=Enable 0=Disable  

(3) OPAMP MUX SOP1P<2:0> SOP2P<2:0>  

SOP1P<2:0> 000 001 010 011 100 101 110 111 

OP1  SENSE FB RLU AGND PB<0> PB<1> PB<2> PB<8> 

SOP2P<2:0> 000 001 010 011 100 101 110 111 

OP2  SENSE FB RLU AGND PB<0> PB<1> PB<2> PB<3> 

 

(4) CHOP_CLK OP1 chopper clock OP1CHOP<1:0>  

OP1CHOP<1:0> 00 01 10 11 

CHOP_CLK 0 1k Hz  2k Hz  1 

 

 

 

 

.
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Comparator: 
CMPH CMPL latch

 

(1) CMPHO CMPLO ACPO CTSTA

duty cycle  

(2) MUX SCMPRH<3:0> SCMPRL<3:0> SCMPI<2:0>  

SCMPRH<3:0> 0000 0001 0010 0011 0100 0101 0110 0111 

VRHCMP VDSC<16> VDSC<13> VDSC<11> VDSC<10> VDSC<9> VDSC<8> VDSC<7> PB<7> 

SCMPRH<3:0> 1000 1001 1010 1011 1100 1101 1110 1111 

VRHCMP AGNDP<6> AGNDP<5> AGNDP<4> AGNDP<3> AGNDP<2> AGNDP<1> AGNDP<0> AGNDN<1>

SCMPRL<3:0> 0000 0001 0010 0011 0100 0101 0110 0111 

VRLCMP VDSC<2> VDSC<5> VDSC<7> VDSC<8> VDSC<9> VDSC<10> VDSC<11> PB<6> 

SCMPRL<3:0> 1000 1001 1010 1011 1100 1101 1110 1111 

VRLCMP AGNDN<6> AGNDN<5> AGNDN<4> AGNDN<3> AGNDN<2> AGNDN<1> AGNDP<0> AGNDP<1>

SCMPI<2:0> 000 001 010 011 100 101 110 111 

INCMP SENSE FB OP1O PB<0> PB<1> RLD PB<3> PB<4> 

(3) ACPO ACPO latch  

(4) CMPO ACPO Buffer CMPO Analog Switch Network VREF

 

(5) ENCMP Enable CMPH CMPL 1=Enable 0=Disable  

 

 

 

 

 

.
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12.4 Pre-Filter ADC Input MUX And Temperature Sensor 

MUX

AD1FP

AD1FP

SAD1FP<3:0>

SENSE
FB

RLU
OP1O
OP2O
VDDA
REFO
VREF

PB<0>
PB<1>
PB<2>
PB<8>
PB<4>
PB<5>
PB<6>
PB<7>

SENSE
RLU

VSSA
AGND MUX

SAD1FN<2:0>

AD1FN

AD1FN

FB
REFO

VREF
PB<6> MUX

SAD1RH<2:0>

AD1RH

AD1RH

RLU
AGND
PB<3>
PB<5> MUX

SAD2RL<1:0>

AD1RL

AD1R
L

OP1O
OP2O

PB<4>
PB<7>

PB<2>
PB<3>
PB<4>
PB<5>

MUX

SAD2IP<1:0>

AD2IP RLU
AGND
PB<3>
PB<5>

MUX

SAD2IN<1:0>

AD2IN

AD2IN

FB
REFO

VREF
PB<6>

MUX

SAD2RH<1:0>

AD2RH

AD2RH

RLU
AGND
PB<3>
PB<5>

MUX

AD2RL

AD2RL

SAD1RL<2:0>

100k 10k

F
T

P

F
T

N
AD2IP

00

SFT1<1:0>=XX

01 10

11 11

1111

11

RLU
VDDA
AGND

FB
VSSA
VREF

AD1FP
FB

TS1P
TS1N

MUX

SAD1I<1:0>

AD1IP

AD1IP

AD1FN
RLU

TS2N
TS2P

MUX

SAD1I<1:0>

AD1IN

AD1IN

OP1O
OP2O

PB<4>
PB<7>

MUX

SAD3IP<1:0>

AD3IP RLU
AGND
PB<3>
PB<5>

MUX

SAD3IN<1:0>

AD3IN

AD3INAD3IP
Temperature 

Sensor

TS1P
TS1N
TS2P
TS2N

 

Bit<7> Bit<6> Bit<5> Bit<4> Bit<3> Bit<2> Bit<1> Bit<0>NameAddress

SAD1I<1:0>SFT1<1:0>ENXIENOSCOP1CHOP<1:0>

SAD3IP<1:0> SAD3IN<1:0> AD3IG<1:0> - 0

33h

35h

R33

R35

SAD2IP<1:0> SAD2IN<1:0> SAD2RH<1:0> SAD2RL<1:0>

SAD1RH<2:0> SAD1RL<2:0>--

27h

28h

R27

R28

SAD1FP<3:0> SAD1FN<2:0>SDIO24h R24  

ADC MUX AD1 Pre-filter

(Temperature Sensor) AD1  

Pre-Filter: 
(1) AD1 FTP FTN Filter

Filter MUX AD1FP AD1FN Filter

SAD1FP<3:0> SAD1FN<2:0> SFT1<1:0>  

SAD1FP<3:0> 0000 0001 0010 0011 0100 0101 0110 0111 

Filter  SENSE FB RLU OP1O OP2O VDDA REFO VREF 

SAD1FP<3:0> 1000 1001 1010 1011 1100 1101 1110 1111 

Filter  PB<0> PB<1> PB<2> PB<3> PB<4> PB<5> PB<6> PB<7> 

SAD1FN<2:0> 000 001 010 011 100 101 110 111 

Filter  SENSE RLU VSSA AGND PB<2> PB<3> PB<4> PB<5> 

(2) SFT1<1:0> 100K 10K 0  

ADC Input MUX: 
AD1 AD2 MUX  

(1) AD1IP AD1IN AD1 SAD1I<1:0>  

(2) AD1RH AD1RL AD1 SAD1RH<2:0> SAD1RL<2:0>  

(3) AD2IP AD2IN AD2 SAD2IP<1:0> SAD2IN<1:0>  

.
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(4) AD2RH AD2RL AD2 SAD2RH<1:0> SAD2RL<1:0>  

(5) AD3IP AD3IN(HY3131 only) AD3 SAD3IP<1:0>

SAD3IN<1:0>  

SAD1I<1:0> 00 01 10 11     

AD1IP AD1FP FB TS1P TS1N     

AD1IN AD1FN RLU TS2N TS2P     

SAD1RH<2:0> 000 001 010 011 100 101 110 111 

AD1RH FB REFO VREF PB<6> RLU VDDA AGND X 

SAD1RL<2:0> 000 001 010 011 100 101 110 111 

AD1RL RLU AGND PB<3> PB<5> FB VSSA VREF X 

SAD2IP<1:0> 00 01 10 11     

AD2IP OP1O OP2O PB<4> PB<7>     

SAD2IN<1:0> 00 01 10 11     

AD2IN RLU AGND PB<3> PB<5>     

SAD3IP<1:0> 00 01 10 11     

AD3IP OP1O OP2O PB<4> PB<7>     

SAD3IN<1:0> 00 01 10 11     

AD3IN RLU AGND PB<3> PB<5>     

SAD2RH<1:0> 00 01 10 11     

AD2RH FB REFO VREF PB<6>     

SAD2RL<1:0> 00 01 10 11     

AD2RL RLU AGND PB<3> PB<5>     

 

Temperature Sensor: 
(TS1P,TS2N) (TS1N,TS2P) AD1

 

(1) SAD1I<1:0>=10 AD1 TCode1  

(2) SAD1I<1:0>=11 AD1 TCode2  

(3) TCode=(TCode2 - TCode1)/2 Temperature Sensor Offset  

(4) 25℃ TCode@25℃ Temperature Sensor

G  

 
OS

o

T273.1525

CTCode@25
G


 TOS 16OK  

(5) TX℃  

   CT273.15
G

CTCode@T
T o

OS

o
X

X   

 

.
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13. Σ∆ADC Low Pass Filter RMS Converter And Peak Hold 

13.1 High Resolution ADC(AD1) 

FB
REFO

VREF
PB<6> MUX

SDSRP<2:0>

ADSRP

ADSVR+

RLU
AGND
PB<3>
PB<5> MUX

ADSRN

ADSVR-

ADSRN<2:0>

RLU
VDDA
AGND

FB
VSSA
VREF

ADSFP
FB

TS1P
TS1N

MUX

ADSI<1:0>

ADSIP

ADSIP

ADSFN
RLU

TS2N
TS2P

MUX

ADSI<1:0>

ADSIN

ADSIN

Temperature 
Sensor

TS1P
TS1N
TS2P
TS2N

ADSIG[1:0]
ADSRG
ADSOS[2:0]

ΣΔAD

VR+ VR-

ADS_CLK
ENADS

SI:x0.9,x1.8,x2.7, x3.6

+  VR:x1,x1/3  -

1bit

ADSOSR[2:0]

24bit

ADCR
H/M/L

ADCIF
Interrupt

ADS

ADSIPB

ADSINB

INX

ADSCHP[1:0]

 

Bit<7> Bit<6> Bit<5> Bit<4> Bit<3> Bit<2> Bit<1> Bit<0>NameAddress

ENAD1

AD1OS<2:0> AD1CHOP<1:0> AD1OSR<2:0>

0- AD1RG AD1RHBUF AD1RLBUF AD1IPBUF AD1INBUF

22h

23h

R22

R23

OPS<2> OPS<1>AD2IG<1:0> AD1IG<1:0> SACM<1:0>25h R25

 

AD1 High Resolution ADC AD1IP AD1IN AD1RH AD1RL  

(1) ENAD17 Enable AD1 1=Enable 0=Disable AD1<23:0> 0  

(2) AD1CHOP<1:0> Chop AD1 AD1 AD1<23:0>  

 VOS AD1 Offset VX AD1 Zero Offset AD1CHOP ,ADC

, AD1CHOP=1x , ADC OSR , Offset .

ADC . 

AD1CHOP<1:0> 00 01 10 11 

AD1<23:0> VX+VOS VX-VOS VX VX 

(3) AD1IG<1:0> AD1 Gain  

(4) AD1RG AD1 Gain  

AD1IG<1:0> 00 01 10 11 AD1RG 0 1 

AD1 Input Gain 0.9 1.8 2.7 3.6 AD1 Reference Gain 1.0 0.333 

(5) AD1OS<2:0> DCOS AD1

 

AD1OS<2:0> 000 001 010 011 100 101 110 111 

DCOS 0 0.25 0.5 0.75 0 -0.25 -0.5 -0.75 

                                            
7 AD1 與 AD2/AD3 AD AD1 有 Offset  

.
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 VIN AD1 VR AD1 IG AD1 Gain RG AD1

Gain
RG

DCOS

VRRG

VINIG
0:23AD1 




  

(6) AD1IPBUF AD1 Buffer 1=Enable 0=Disable  

(7) AD1INBUF AD1 Buffer 1=Enable 0=Disable  

(8) AD1RHBUF AD1 Buffer 1=Enable 0=Disable  

(9) AD1RLBUF AD1 Buffer 1=Enable 0=Disable  

(10) AD1CLK Modulator1 FSYSCLK/30 FSYSCLK SYSCLK  

(11) AD1OSR<2:0> AD1 Comb Filter Over Sampling Ratio(OSR1)  

 AD1 data output rate=FAD1CLK/OSR1 FAD1CLK AD1CLK  

AD1OSR<1:0> 000 001 010 011 100 101 110 111 

OSR1 256 512 1024 2048 4096 8192 16384 32768 

(12) AD1<23:0> AD1 24 bits  

(13) AD1F AD1 INTF  

  

13.2 High Speed ADC(AD2 & AD3) Low Pass Filter RMS Converter And Peak 

Hold 

C
om

b F
ilter 3

C
om

b F
ilter 3

S
D

O
23

S
D

O
23

E
N

P
K

H

P
K

H
S

E
L<

1:
0>

S
D

O
23

S
V

X
I

 

.
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Bit<7> Bit<6> Bit<5> Bit<4> Bit<3> Bit<2> Bit<1> Bit<0>NameAddress

ENAD2 ENCHOPAD20 AD2RG SAD2CLK26h AD2OSR<2:0>R26

29h ENRMS ENLPF LPFBW<2:0> ENPKH PKHSEL<1:0>R29

ENAD3 ENCHOPAD30 AD3RG SVXI SDO23 0

SPHACAL<7:0>

SAD3IP<1:0> SAD3IN<1:0> AD3IG<1:0>

0

- 0

34h

35h

36h

R34

R35

R36

OPS<2> OPS<1>AD2IG<1:0> AD1IG<1:0> SACM<1:0>25h R25  

AD2: 
AD2 High Speed ADC AD2IP AD2IN 8 AD2RH AD2RL  

(1) ENAD2 Enable AD2 1=Enable 0=Disable AD2<18:0> 0  

(2) ENCHOPAD2 Enable Chop AD2 1=Enable 0=Disable AD2 Chop 

, Offset . ADC . 

(3) AD2IG<1:0> AD2 Gain  

(4) AD2RG AD2 Gain  

AD2IG<1:0> 00 01 10 11 AD2RG 0 1 

AD2 Input Gain 0.5 1.0 1.5 2.0 AD2 Reference Gain 1.0 0.333 

(5) AD2CLK Modulator2 SAD2CLK  

 SAD2CLK=0 FAD2CLK=FSYSCLK/2   SAD2CLK=1 FAD2CLK=FSYSCLK/4 FSYSCLK SYSCLK

FAD2CLK AD2CLK  

(6) AD2OSR<2:0> AD2 Comb Filter Over Sampling Ratio(OSR2)  

 AD2 data output rate=FAD2CLK/OSR2  

AD2OSR<2:0> 000 001 010 011 100 101 110 111 

OSR2 32 64 128 256 512 1024 1024 1024 

(7) AD2<18:0> AD2 19 bits  

(8) AD2F AD2 INTF  

(9) SPHACAL<7:0> (HY3131 only) Calibrate AD2 Phase Power

AD2 AD3 SPHACAL<7:0> ENAD2

ENAD3 1  

 SPHACAL<7> 0 AD2 AD3   1 AD2 AD3

 

 SPHACAL<6:0> T  

 



6

0n AD2CLK

n

F

1
nSPHACAL2T   FAD2CLK AD2CLK  

AD3 (HY3131 only): 
AD3 High Speed ADC AD3IP AD3IN AD2RH AD2RL

AD2  

(1) ENAD3 Enable AD3 1=Enable 0=Disable AD3DATA<18:0> 0  

(2) ENCHOPAD3 Enable Chop AD3 1=Enable 0=Disable AD3 Chop 

, Offset . ADC . 

(3) AD3IG<1:0> AD3 Gain  

                                            
8 AD2 AD3 AD2IN AD3IN 在 AGND PB<x>  

.
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(4) AD3RG AD3 Gain  

AD3IG<1:0> 00 01 10 11 AD3RG 0 1 

AD3 Input Gain 0.5 1.0 1.5 2.0 AD3 Reference Gain 1.0 0.333 

(5) AD2CLK Modulator3 AD2 SAD2CLK  

 SAD2CLK=0 FAD2CLK=FSYSCLK/2   SAD2CLK=1 FAD2CLK=FSYSCLK/4 FSYSCLK SYSCLK

FAD2CLK AD2CLK  

(6) AD2OSR<2:0> AD3 Comb Filter Over Sampling Ratio(OSR3) AD2  

 AD3 data output rate=FAD2CLK/OSR3  

AD2OSR<2:0> 000 001 010 011 100 101 110 111 

OSR3 32 64 128 256 512 1024 1024 1024 

(7) AD3DATA<18:0> AD3 19 bits  

(8) AD2F AD3 INTF AD2  

MUX (HY3131 only): 
(1) SDO23 AD2<18:0> LPF<18:0> RMS<37:0>  

(2) AD2<18:0> High Speed ADC AD2DATA<18:0> AD3DATA<18:0>

SDO23  

 SDO23=0 AD2<18:0>= AD2DATA<18:0>   SDO23=1 AD2<18:0>= AD3DATA<18:0>  

Low Pass Filter: 
(1) ENLPF Enable Low Pass Filter 1=Enable 0=Disable LPF<18:0> 0  

(2) SDO23 (HY3131 only) Low Pass Filter LPF[AD2DATA<18:0>]

LPF[AD3DATA<18:0>]  

 0 LPF[AD2DATA<18:0>] 1 LPF[AD3DATA<18:0>]  

(3) LPFBW<2:0> Low Pass Filter Over Sampling Ratio(OSR4)  

 Low Pass Filter data output rate=data input rate/OSR4  

LPFBW<2:0> 000 001 010 011 100 101 110 111 

OSR4 64 128 256 512 1024 2048 4096 8192 

(4) LPF<18:0> Low Pass Filter  

(5) LPFF Low Pass Filter INTF  

RMS Converter: 
(1) ENRMS Enable RMS Converter 1=Enable 0=Disable RMS<37:0> 0  

(2) RMS<37:0> RMS Converter  

 RMS data output rate=Low Pass Filter data output rate  

(3) SDO23 SVXI (HY3131 only) RMS Converter  

 X=AD2DATA<18:0> High Pass Filter Y=AD3DATA<18:0> High Pass Filter  

 N=Low Pass Filter OSR LPFBW<2:0>  

SDO23 0 0 1 1 

SVXI 0 1 0 1 

RMS<37:0> ΣX2/N ΣXY/N ΣY2/N ΣY2/N 

.
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 RMS MCU  

 (4) RMSF RMS Converter INTF  

Peak Hold: 
(1) ENPKH Enable Peak Hold 1=Enable 0=Disable PKHMAX<18:0> 40000h

PKHMIN<18:0> 3FFFFh  

(2) PKHSEL<1:0> Peak Hold AD1<23:5> AD2<18:0> LPF<18:0>  

PKHSEL<1:0> 00 01 10 11 

Peak Hold  AD2<18:0> AD1<23:5> LPF<18:0> LPF<18:0>

(3) PKHMAX<18:0> Peak Hold default =40000h  

(4) PKHMIN<18:0> Peak Hold default =3FFFFh  

 

 

 

 

 

.
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14. Frequency Counter CNT And CMP Pin 

ACPO CMPO

Frequency
Counter

ACPO

E
N

C
N

T
I

CTA<23:0>
CTB<23:0>
CTC<23:0>

E
N

C
T

R

PCNTI
C

N
T

CMPO

E
N

P
C

M
P

O

CMP

Buffer PCNTI

ENCNTI

CTBOV
CTF

S
Y

S
C

LK

Buffer
Buffer

 
Bit<7> Bit<6> Bit<5> Bit<4> Bit<3> Bit<2> Bit<1> Bit<0>NameAddress

SCMPI<2:0> ENCMP ENCNTI20h ENPCMPO ENCTR 0R20

14h CTSTA PCNTI ACPO CMPHO CMPLO - - - CTBOV  

Frequency Counter: 
Frequency Counter ACPO PCNTI CTA<23:0> CTB<23:0>

CTC<23:0> Duty Cycle  

(1) ENCTR Enable Frequency Counter 1=Enable 0=Disable CTA<23:0>

CTB<23:0> CTC<23:0> CTBOV 0  

(2) ENCNTI Enable CNT Buffer Frequency Counter  

ENCNTI 0 1 

Frequency Counter  ACPO PCNTI 

(3) PCNTI CNT Buffer CTSTA<7>  

(4) CTA<7:0> ENCTR=0 CTA<7:0> 0  

(5) CTA<23:8> ENCTR=0 CTA<23:8> 0 ENCTR=0 CTA<23:8>

SPI ENCTR=1 CTA<23:8> Frequency Counter  

(6) CTB<23:0> ENCTR=0 0 ENCTR=1

 

(7) CTC<23:0> ENCTR=0 0 ENCTR=1

High SYSCLK Duty Cycle  

(8) CTBOV CTB<23:0> Over Flow 1 CTSTA ENCTR=0

0  

(9) CTF Frequency Counter INTF  

(10) SYSCLK  

Frequency Counter  

(1) ENCTR=0 CTA<7:0> 0  

(2) CTA<23:8> Gate Time=[1000000h-CTA<23:0>]/FSYSCLK  

(3) ENCTR=1 CTA<23:0> Over Flow CTA<23:0> CTB<23:0>

 

(4)  

(5)  

(6) CTA<23:0> CTB<23:0> CTC<23:0> CTBOV  

(7) CTBOV=1 Gate Time CTB<23:0> Over Flow

.
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(1) Gate Time  

(8) CTBOV=0 Duty Cycle  

 T=[1000000h-CTA<23:0>Initial+ CTA<23:0>Final]/FSYSCLK 

 =CTB<23:0>/T 

 Duty Cycle=CTC<23:0>/[1000000h-CTA<23:0>Initial+ CTA<23:0>Final] 

 FSYSCLK SYSCLK CTA<23:0>Initial CTA<23:0>Final

 

 

CNT And CMP pin: 
CNT Pin Frequency Counter CMP Pin

CMPO CMP Pin  

(1) ENCNTI Enable CNT Buffer 1=Enable 0=Disable Frequency Counter

 

(2) PCNTI CNT Buffer CTSTA<7>  

(3) ENPCMPO Enable CMP Pin Buffer 1=Enable 0=Disable  

 

 

 

 

 .
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15. Reference documents 
APD-DMM003_TC HY313X  

 

 

.
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16. Ordering Information 
 

 1   
 

 

 

 

 

 

 
MSL2

HY3130-L048 LQFP 48 L 048 Tray 250 Green
3
 MSL-3 

HY3131-L044 LQFP 44 L 044 Tray 160 Green
3
 MSL-3 

HY3131-L048 LQFP 48 L 048 Tray 250 Green
3
 MSL-3 

  
1  –  

HY3131 LQFP44 HY3131-L044

Tray Tray 

HY3131 LQFP48 HY3131-L048

Tray Tray 
2 MSL:  

 IPC/JEDEC J-STD-020 

IPC/JEDEC J-STD-033  
3 Green (RoHS & no Cl/Br): 

HYCON Green Product RoHS (Br/Cl<0.1%) 

 

 
.
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17. Packaging Information 
LQFP44(L044) 

 

JEDEC MS-026 Compliant 

 

.
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LQFP48(L048) 

 

JEDEC MS-026 Compliant 

 

 

.
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18. Revision Record 
Major differences are stated thereinafter : 

Version Page Revision Summary 

V01 ALL First Edition 

V02 ALL 2nd Edition 

V03 23 LPFBW  

V04 4, 6-8 ACM ,  

 28  

 29~31  

V05 29 Ordering information  

V06 All , High Speed ADC3  

V07 10 OP  

 12~13 SPI  

 16~17 AGNDP<n> AGNDN<n>說明 

 19 Capacitor Array  

 24 AD1CHOP  

 25 修正 AD2/AD3 內部方塊圖 

 26 ENCHOPAD2 ENCHOPAD3  

 24, 26 AD1/AD2/AD3 應用注意事項 

 25, 27 MULFP SVXI 

V10 All 

10 

10 

11 

20 

19,20, 25~27 

Add HY3130 Difference 

AD Gain Temperature drift 

ADC1  

ADC Current Consumption 

ACM  

VSS VSSA VDD VDDA 

 

 

 

 

 

 

.


