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1. Features

® 36V I{FER ®m  5,000/50,000 Counts @ 5Hz Output
® NEAETESIK 4.9152MHz T {ERFHK Rate
o ORETVIEXTNEEMEES Zero input, Zero Output
ER/ER/ETRIESH High Impendence Input (with input
B TEERB/EERETD buffer)
 THIBERKIE High Speed *AADC (AD2 & AD3)
B THFIEEEEHE B BRSSO SR Digital
® ITNEELLERES True RMS Converter
B BEEEFH latch IJ8E » IR glitch B BRSNS TN Peak
B ORETEERELLRER Hold Measurement
B ORAERAE - ERERNEFTR B EECARERI N EER TR Power
MESERE A Measurement(HY3131 only)
& FEMASE WNERLREREIZ:
B EEASRTTA OIS )RR UK SPI Interface connect to microprocessor
m OEIVER AC iBiEsS 44 Pins & 48 Pins LQFP Package
B ERENETTHIEEN AC 2RER
HRES
® High Resolution ZAADC (AD1)
High High » .
TR B P e ova B DS T S
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
©2009-2014 HYCON Technology Corp. Preliminary DS-HY3131-V10_TC
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2. Block Diagram

HY3130:
e
Voltage SPI Interface, Digital Filter,
Reference Control Logic, Digital True RMS,
& Clock Generator Frequency Counter
Temperature & &
Sensor Oscillator Peak Hold
[Pase |
: Opamps,
: Analog Switch v%ﬁﬁp?saéﬂrrie Slow A ADC(AD1),
PA<O> Network g A Fast YA ADC(AD2)
RLU Analog MUX
RLD
E‘ o000 \E % % % % E E
HY3131:
0l |a EllL ] loll=lixllnllz '5
2remdnanencrenenkne
Voltage SPI Interface, Digital Filter,
Reference Control Logic, Digital True RMS,
& Clock Generator Frequency Counter
Temperature & &
Sensor Oscillator Peak Hold
[ PA<e>
: Coc:aa”r‘;tso'rs Slow SA ADC(AD1),
. Analog Switch Volta pe Sourc,e Fast ZA ADC(AD2)
PA<0> Network 9 & &
RLU Analog MUX Power A ADC(AD3)
RLD
8] [a] z| o]zl o] ln =
\E‘ LA N NN} \E‘ % % % % E E
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3. Package And Pin
3.1 Pin Definition

E%{ PA<0> x FTN E%ﬂ
35| PA<8> FTP [21]
36| PA<7> 0P20 [ 20]
37| PAse> OP2N [19)]
38| PA<s> oP10 | 18]
sl HY3131 oo
@ PA<3> LQFP44 PB<8> E
(41 Pac<> PB<0> | 15]
E@g PA<1> PB<1> j}ﬂ
43| Pa<o> VDDA |13]
t[12][sfTa[Ts][e]]7[]e][o]]r0]]11]

NC ACM

& | PA<9> - NC | &

8| Pa<e> FIN [ Q]
3| PA<T> FTP Q|
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5 | Pass> OP2N ]|
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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 o
No. Name 110 Type Description
1 RLD I/0 A Analog switch network terminal
2 NC No Connect
3 AGND I/0 A Internal analog circuit command ground pin
4 REFO I/0 A Voltage reference terminal
5 VSSA | P Analog power supply ground
6~1 PB<7> ~ PB<2> I A Analog input terminal
12 ACM' 1/0 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 OP10 O A OPAMP(OP1) output terminal
19 OP2N I A OPAMP(OP2) negative input terminal
20 OP20 O A OPAMP(OP2) output terminal
21~22 FTP, FTN 110 A Pre-filter capacitor terminal
23 VDD I P Digital power supply
24 NC No Connect
25~ 26 XOUT, XIN I/0 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 0] C SPI interface data output
31 CMP 0] 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/0 A Analog switch network terminal
44 RLU I/0 A Analog switch network terminal

' ACM pin [RERS » ROBEEEEM T

©2009-2014 HYCON Technology Corp.
www.hycontek.com
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L048

HYGON

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

Pin Characteristic o
No. Name 110 Type Description
1 RLD I/0 A Analog switch network terminal
2 NC No Connect
3 AGND I/0 A Internal analog circuit command ground pin
4 REFO I/0 A Voltage reference terminal
5 VSSA | P Analog power supply ground
6~1 PB<7> ~ PB<2> I A Analog input terminal
12 NC No Connect
13 ACM? 1/0 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 OP10 O A OPAMP(OP1) output terminal
20 OP2N I A OPAMP(OP2) negative input terminal
21 OP20 O A OPAMP(OP2) output terminal
22 ~23 FTP, FTN I/0 A Pre-filter capacitor terminal
24 NC No Connect
25 VDD I P Digital power supply
26 NC No Connect
27 ~ 28 XOUT, XIN 1/0 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 @] C SPI interface data output
33 CMP 0] 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/0 A Analog switch network terminal
47 RLU I/0 A Analog switch network terminal
48 NC No Connect

> ACM pin [REEN » RolEBEEMTH

©2009-2014 HYCON Technology Corp.
www.hycontek.com
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4. Typical Application Circuit

22k

10k 90K 10uF 22k IN4148
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CAP/DT
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BATTERY
AGND VSSA  VSSA vseA
VSSA  VSS vss
e —————— ]
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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) ...... ...ttt iiiiateiinneennnnn -0.2Vto4.0V
Voltage appliedtoany pin  ........... ittt et iiaennnernnnns -0.2VtoVpp+0.3V
Diode current at any device terminal ............. ... . . i et 2 mA
Storage temperature range, Tstg . .........iiiiiiiiirnrinn it ia it =55 to 150°C
Total power dissipation ... ......... ...ttt i ittt et e e e e 0.5w
Lead temperature (soldering, 10S) . ... ... ...ttt a e e eaeaaneannns 300°C
6. Electrical Characteristics
(VDD=VDDA=3.6V, VSS=VSSA=0V, To=+25C, 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 \
Power On Reset Voltage VDD-VSS 1.9 \%
External Oscillator Frequency 4.9158 8 Mhz
AD1 Zero Input Reading (HY3131 | Vin=0V, Full Scale 50,000 counts -1 0 +1 Counts
only)
AD1 Zero Reading Drift (HY3131 Vin=0V, Full Scale 50,000 counts, TA=0C ~ -0.03 0 +0.03 Counts
only) 70°C I'c
AD1 Linearity (HY3131 only) Full Scale (50,000 counts) at 30,000 counts +(0.01%+ % +
Calibration 2Counts) Counts
Input Leakage Current Vin=0V 1 10 pA
ADC1 Gain Temperature drift TA=-40°C ~85°C 2.5 PPM/C
(HY3131 only) AD1 Gain=0.9,VR Gain=1,
INBUF=0ff, VRBUF=0ff
ADC2 &AD3 Gain Temperature TA=-40°C ~85°C 10 30° PPM/°C
drift (HY3131 only) AD2 & AD3 Gain=1,VR Gain=1,
Bandwidth of OP1 or OP2 2 MHz
DC Gain of OP1 or OP2 130 dB
OP1 or OP2 Current Consumption 190 MA
OP3 Source Capability OP3 positive input=3.5V, AV, =-0.1V 600 WA
OP3 Source Capability OP3 positive input=0.0 ~ 3.4V, AV, =-0.1V 900 MA
OP3 Sink Capability OP3 positive input=0.2 ~ 3.5V, AV, =+0.1V 900 PA
OP3 Sink Capability OP3 positive input=0.1V, AV, =+0.1V 600 PA
OP3 Current Consumption 30 MA
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

® By Design Guarantee

©2009-2014 HYCON Technology Corp.
www.hycontek.com
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Parameter Test Conditions Min. Typ. Max. Unit

OP Input offset temperature drift 1 without chopper, TA=-40°C ~ 85°C 2 uVv/’c
OP Input offset temperature drift 2 with chopper, TA=-40°C ~ 85°C 0.1 uVv/’c
OP Common-mode voltage input OP1CHOP<1:0>=XXb 0.1 VDDA - \Y
range 1.1
Bandwidth of Comparator Vin=600mVe.p SIN 6 MHz
(CMPH & CMPL) Vin=40mVe.p SIN 2
Comparator Current Consumption CMPH & CMPL 40 WA
Switch Resistance PS9 ~ PS2 80 Q

PS1~PS0 40

DS9 ~DS0 80

FS9 ~ FSO 300

SS9 ~ SS0 300
AD1 Current Consumption Without Input & Reference Buffer 90 MA
AD2 or AD3 Current Consumption 2160 4000* MA
AD2 + AD3 Current Consumption 3100 6500° A
(HY3131 only)
Low Pass Filter 50 MA
Current Consumption
Digital True RMS Converter 210 3000° pA
Current Consumption
Sleep Current 1 WA
REFO Temperature Drift TA=-40°C ~85°C 70 PPM/’C
Normal Mode Rejection Offset=500mV, AC 50mV, 50Hz/60Hz + 1Hz,

Output rate = 5sps 120 dB

Output rate = 10sps 75
Digital Output High lor=+10mA VDD-0.3 \Y
Digital Output Low lor=-10mA VSS+0.3 \Y
Digital Input High CK, DI & CS Pin 1.8 VDD \
Digital Input Low CK, DI & CS Pin VSS 0.5 \Y
Digital Input High CNT Pin 24 VDD \
Digital Input Low CNT Pin VSS 1.3 \Y
CK High Pulse Width Time(Tckni) 20 ns
CK Low Pulse Width Time(Tckio) 60 ns
DI Data Set Time(Toiser) 60 ns

* By Design Guarantee
° By Design Guarantee
® By Design Guarantee

©2009-2014 HYCON Technology Corp.
www.hycontek.com
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HY3130/HY3131 HYGSN
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Parameter Test Conditions Min. Typ. Max. Unit
DI Data Hold Time(TpiHoLp) 20 ns
DO Data Ready Time(TpopL) 60 ns

-
©2009-2014 HYCON Technology Corp. Preliminary DS-HY3131-V10_TC
www.hycontek.com page12
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7. Digital Interface
7.1 SPI Protocol

Read:
SPI Read Period
<>
Cs
AN AN AV AN aWaval/a a NN aavaaVavaValaWaVaVaWaaWatis
DI ADDRESS<6:0> 1
DO XXX RD_DATA1<7:0> RD_DATA2<7:0>
Write:
(O]
YA AN e avaaNavaatavavavavavavavava et
DI ADDRESS<6:0> 0 WR_DATA1<7:0> WR_DATA2<7:0>
DO XXX
IRQ:
«— |IRQ —>»——>Read Cycle SP! Ria_d:emd
CSs /
CK AVAVYEWAWRWAWRWAL R AWAWRWAWRWAWRWEA
DI ADDRESS<6:0> 1
DO SPI DATA XXX RD_DATA1<7:0>
Timing:

<«— TckLo —>«—— TekH —

i«— TDISET —»:\—TDlHOLD —

DI

I

/y ‘ Data Latch

DO

Data Output ~ —» TpoDL «

7.2 Description

(1) Address : Register address 1t 7 {& Bits ; & SPI fE£1535&:A CS £ Low & » 55— Register Address[6---
0]% R/W » £ 8 {& Bits » B &5 cifit Address MSB(BIt6) » &2 B g+ R/W {i17T » FTLA Register Address
IWV/EAS 1 Bit B#Eid -

(2) EHURIN: BHE(1) & DI E2ZRV2E 8 @ bit 73 1, BIZREEUET - EAEHUEINE - 55 9 {& bit /EZEH(SPI
Read Period) - 7 Be:BENIEREE £ - DO RYSE 10 255 17 {& bit 735% address FYE K] » {£1& address B&)/
1, BFERT SPHTEVER - 1% 8 & bits &73 address BE)IN 1 AR » EEI CS 527 High #5R:E
HXED(E -

(3) WAL\ : EHE(1) - & DI ZERVZE 8 & bit 573 0> BIRRAEL - EARARINE » NINZEHSE 9 8 bit -
DI AY2E5 9 255 16 {& bit 735% address Y& K] » £1& address BE)IN 1 - {11&7= 8 @& bits E#3 address B&]
N1 HAE » BEXI CS 5274 High #EREAEE -

(4) IRQEIHRT - EEA IRQRIFFHFRT » CS 5273 High » tEF5% DO 73 High » BARE IRQ 34 » MR

e —————— ]
©2009-2014 HYCON Technology Corp. Preliminary DS-HY3131-V10_TC
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AlE - &5 IRQ /AR - 1§ CS 527 Low» BETEABIRRAERAVENF - IRQ HERREE IRQE -
EAGEENENE - JE= : CS 73 High i » DO 73 IRQ BFiHET\ - CS #3 Low B » DO #3 SPI &N -

DI~ DO & CK ZfEHY Timing BARIUIER -

£ CS & Low ZHi » CK{E58I\/E5 7S Low(CK line low in idle state) -

CK REEFRHRBEIARE » CK RHEEFIFRZERAREE

DI #2 DO » & CK HBRUIRRE A ZERIAR BRI 3%

Register List

HY3130:
Address _[File Name Bit7 Bitt | Bits | Bit4 Bit3 | Bit2 Bitl | Bito
00h AD1_DATA AD1<7:0>=unknown
01h AD1<15:8>
02h AD1<23:16>
03h  |AD2_DATA AD2<7:3> AD2<2:0>=000
04h AD2<15:8>
05h AD2<23:16>
06h LPF_DATA LPF<7:0>
07h LPF<15:8>
08h LPF<23:16>
09h RMS_DATA RMS<7:0>
0Ah RMS<15:8>
0Bh RMS<23:16>
0Ch RMS<31:24>
0Dh RMS<39:32>
0Eh  [PKHMIN PKHMIN<7:0>
OFh PKHMIN<15:8>
10h PKHMIN<23:16>
11h PKHMAX PKHMAX<7:0>
12h PKHMAX<15:8>
13h PKHMAX<23:16>
14h  [cTSTA PCNTI ACPO | CMPHO | CMPLO - - - CTBOV
15h |cTC CTC<7:0>
16h CTC<15:8>
17h CTC<23:16>
18h  [cTB CTB<7:.0>
19h CTB<15:8>
1Ah CTB<23:16>
1Bh _ [CTA CTA<7:.0>
1Ch CTA<15:8>
1Dh CTA<23:16>
1Eh _ |INTF BORF - - RMSF LPFF AD1F AD2F CTF
1Fh INTE - - - RMSIE LPFIE AD1IE AD2IE CTIE
20 [R20 SCMPI<2:0> ENCMP_| ENCNTI [ ENPCMPO [ ENCTR [¢)
21H _ [rR21 SCMPRH<3:0> SCMPRL<3:0>
22 [rR22 AD108<2:0> AD1CHOP<1:0> AD10SR<2:0>
23H  [R23 ENAD1 | - [ AD1RG _|AD1RHBUF [ AD1RLBUF [ AD1IPBUF | AD1INBUF
24H  [R24 SAD1FP<3:0> SDIO SAD1FN<2:0>
25H [R5 AD2IG<1:0> AD1IG<1:0> SACM<1:0> | ops<2> | ops<1>
26H  [R26 ENAD2 [0 ENCHOPAD] AD2RG | SAD2CLK AD20SR<2:0>
27H  [Re7 SAD2IP<1:0> SAD2IN<1:0> SAD2RH<1:0> | SAD2RL<1:0>
28H  |R28 - SAD1RH<2:0> - SAD1RL<2:0>
29H  [R29 ENRMS ENLPF LPFBW<2:0> ENPKH PKHSEL<1:0>
2Ah  |R2A PS1 DS1 FS1 SS1 PSO DS0 FSO SS0
26h  |rR2B PS3 DS3 FS3 SS3 PS2 DS2 FS2 SS2
2ch  |r2c PS5 DS5 FS5 SS5 PS4 DS4 FS4 SS4
2Dh  [rR2D PS7 DS7 FS7 SS7 PS6 DS6 FS6 SS6
2eh  |R2E PS9 DS9 FS9 SS9 PS8 DS8 FS8 SS8
2Fh R2F ENVS SMODE<6:0>
30h R30 SREFO ACC<6:0>
31h R31 ENREFO | ENBIAS | SAGND<1:0> SFUVR<3:0>
32h R32 ENOP2 SOP2P<2:0> ENOP1 SOP1P<2:0>
33h R33 OP1CHOP<1:0> ENOSC ENXI SFT1<1:0> SAD1I<1:0>
35h R35 0 o 0 9 0 9 0 0
36h R36 0 o) o) 0 0 0 0 o)
37h R37 Testing Mode, Don't use or Write "0" only

©2009-2014 HYCON Technology Corp.
www.hycontek.com
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HY3131:

Address _|File Name Bit7 Bit6 Bit5 | Bit4 Bit3 Bit2 Bit1 Bit0
00h _ |AD1_DATA AD1<7:0>

01h AD1<15:8>

02h AD1<23:16>

03h __ |AD2_DATA AD2<7:0>

04h AD2<15:8>

05h AD2<23:16>

06h  |LPF_DATA LPF<7:0>

07h LPF<15:8>

08h LPF<23:16>

0% |RMS_DATA RMS<7:0>

0Ah RMS<15:8>

0Bh RMS<23:16>

0Ch RMS<31:24>

0Dh RMS<39:32>

OEh  |PKHMIN PKHMIN<7:0>

OFh PKHMIN<15:8>

10h PKHMIN<23:16>

11h  [PKHMAX PKHMAX<7:0>

12h PKHMAX<15:8>

13h PKHMAX<23:16>

14h  [CTSTA PCNTI AcPO | cMPHO | cMPLO - - - CTBOV,
15h __|cTC CTC<7:0>

16h CTC<15:8>

17h CTC<23:16>

18h __ [cTB CTB<7:0>

19h CTB<15:8>

1Ah CTB<23:16>

1Bh _ [CcTA CTA<7:0>

1Ch CTA<15:8>

1Dh CTA<23:16>

1Eh _ [INTF BORF - - RMSF LPFF AD1F AD2F CTF
1Fh  [INTE - - - RMSIE LPFIE AD1IE AD2IE CTIE
20H _ [R20 SCMPI<2:0> ENCMP | ENCNTI | ENPCMPO | ENCTR 0
21H  [R21 SCMPRH<3:0> SCMPRL<3:0>

22H  [R22 AD10S<2:0> AD1CHOP<1:0> AD10SR<2:0>

23H  |R23 ENAD1T | - Jo AD1RG |AD1RHBUF | AD1RLBUF | AD1IPBUF | AD1INBUF
24H  [R24 SAD1FP<3:0> SDIO SAD1FN<2:0>

25H  |R25 AD2IG<1:0> AD1IG<1:0> SACM<1:0> | ops<2> | ops<1>
264 [R26 ENAD2 [0 ENCHOPAD] AD2RG | SAD2CLK AD20SR<2:0>

27H _ [R27 SAD2IP<1:0> SAD2IN<1:0> SAD2RH<1:0> | SAD2RL<1:0>
28H  [R28 - SAD1RH<2:0> . SAD1RL<2:0>

20H  [R29 ENRMS [ ENLPF LPFBW<2:0> ENPKH PKHSEL<1:0>
2Ah _ |R2A PS1 DS1 FS1 Ss1 PSO DS0 FSO SS0
2Bh _ |R2B PS3 DS3 FS3 SS3 PS2 DS2 FS2 $S2
2ch _ [rR2C PS5 DS5 FS5 SS5 PS4 DS4 FS4 S84
2Dh _ [R2D PS7 DS7 Fs7 ss7 PS6 DS6 FS6 SS6
2h  |R2E PS9 DS9 FS9 SS9 PS8 DS8 FS8 SS8
2Fh  |R2F ENVS SMODE<6:0>

30h  [R30 SREFO ACC<6:0>

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

32h  [R32 ENOP2 SOP2P<2:0> ENOP1_| SOP1P<2:0>

33h  [R33 OP1CHOP<1:0> ENOSC ENXI SFT1<1:0> SAD1I<1:0>
34h  [R34 ENAD3 O ENCHOPAD| AD3RG Svxi__ | sbo23 [°) 0
35h _ [R35 SAD3IP<1:0> SAD3IN<1:0> AD3IG<1:0> 0 0
36h _ |R36 SPHACAL<7:0>=unknown

37h R37 Testing Mode, Don't use or Write "0" only

e —————— ]
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HY3130/HY3131 HYGSN
5,000/50,000 counts DMM Analog Front End HYCON TECHNOLOGY

9. Data Register

(1) AD1<23:0> : /3 High Resolution ADC(AD1)gV#m-H &R E 588 - ;x NfEA 7TFFFFFh » §/J\{E%3 800000h -
HY3130 gy AD1<23:8>253 17t » HY3131 §Y AD1<23:0>55\IJT °

(2) AD2<23:0> : % High Speed ADC(AD2){Uiii-E BRI E 7352 - B2 A{E# 03FFFFh » §/)\{&% FC0000h -
HY3130 gy AD2<18:3>a53 175  HY3131 gY AD2<18:0>3BMN It » AD<23:19>E2 AD<18>{i/JfE[E -

(3) LPF<23:0> : 73 Low Pass Filter fYEiHE R EI 528 - x AfB%4 03FFFFh » 5/J\{E&7%s FC0000h -
HY3130 gy LPF<18:3>285% 17T » HY3131 /Y LPF<18:0>88B3iiJt » LPF<23:19>£2 LPF<18>{i/7T1H
G

(4) RMS<39:0> : 73 RMS Converter FYfi-HE R EI 325 - l AfB4 1FFFFFFFFFh > §2/)\ME% E000000000h -
HY3130 Y RMS<<37:6>23B3 17T » HY3131 Y RMS<37:0>2B 17T * RMS<39:38>Ed RMS<37>fi]
JCAEME ©

(5) PKHMAX<23:0> : /5 Peak Hold fYsz KBl H BRI E 528 - | N{E7%s 03FFFFh » &/)\i&4 FC0000h -
HY3130 Y PKHMAX<18:3>385%M1Jt » HY3131 gy PKHMAX<18:0>7Z B {17T - PKHMAX<23:19>£4
PKHMAX<18>f77tHE[E

(6) PKHMIN<23:0> : 73 Peak Hold fV&/JMEEHIHE R E 528 - mAfEA 03FFFFh » §/J\[E%s FC0O000h -

HY3130 gy PKHMIN<18:3>&53ii7t » HY3131 fY PKHMIN<18:0>AB3ii7T » PKHMIN<23:19>£2
PKHMIN<18>{i;7C1E[E -

(7) CTA<23:0> : 73 Frequency Counter I&RIET 528 - | AfBE%s FFFFFFh » &/)\i&% 000000h -

(8) CTB<23:0> : #3 Frequency Counter (VERIEI338 - ;R AfB4 FFFFFFh » §/)\iE7%s 000000h -

(9) CTC<23:0> : A& Frequency Counter FYERIEI 328 - B A{BA FFFFFFh » §/)\{&%s 000000h -

10. Interrupt

Address Name Bit<7> Bit<6> Bit<5> Bit<4> Bit<3> Bit<2> Bit<1> Bit<0>
1Fh INTE - - - RMSIE LPFIE AD1IE AD2IE CTIE
1Eh INTF BORF - - RMSF LPFF AD1F AD2F CTF

10.1 INTE : IRQ Enable Register

) RMSIE : Enable RMS S+ 24 F&E4 IRQ - 1=Enable » 0=Disable -

(2) LPFIE : Enable Low Pass Filter S{4334 &4 IRQ - 1=Enable » 0=Disable -

) AD1IE : Enable AD1 {4284 F&E4 IRQ » 1=Enable » 0=Disable -

(4) AD2IE : Enable AD2 {4334 F5&E% IRQ - 1=Enable - 0=Disable -

(5) CTIE : Enable Frequency Counter S5{4+-354 &4 IRQ - 1=Enable » 0=Disable -

(6) & XXIE 5% 1 HHENIIT/ERY XXF =73 1> BIEH SPI Interface fJ DO E% IRQ -

(7) & XXIE 5873 0 » tHEINIITUERY XXF (DABRBRMEE NS FRLEMMER 1 BRAZEE IRQ-
10.2 INTF : IRQ Event Register

BORF : E&EHER(VDD)ERR 1.9V 5 » IATEREER 1 - ot BHEERY INTEX HABEE IRQ -
RMSF : RMS S{+3%%£55 - RMSF Z2#EEm 1 -

LPFF : Low Pass Filter S5{4-334 0 - LPFF =245 1 -

AD1F : AD1 3855 - ADTF SREER 1 -

AD2F : AD2 S35 - AD2F BB 1 ©

CTF : Frequency Counter S5{4 33405 » CTF 2R A 1 -

2
3
4
5
(6

~ A~~~

)
)
)
)
)
)

e —————— ]
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HY3130/HY3131 HYGSN
5,000/50,000 counts DMM Analog Front End HYCON TECHNOLOGY

(7) ZE&F reset SiZEHN INTF register & » INTF register E#;557%43 0 < Ltk INTF register ©]i%E38 SPI Interface
2R0, BARTRE1-

(8) RRREBSHHTE - INTF register FITBEINITTREHERSR 1 © BHMS INTEXERAR 1 ZH1 » 585%ig INTF
register ;573 O(SPI EBEXZ% 0 WA » UBRELERNUEL IRQ -

©2009-2014 HYCON Technology Corp. Preliminary DS-HY3131-V10_TC
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HY3130/HY3131
5,000/50,000 counts DMM Analog Front End

HYGON

HYCON TECHNOLOGY

11. Clock System

X
9 o
3 2 S
4 z <
. Txour] SYSCLK—> — 2 > — 2
= c MUX |—» AD2CLK
rystal
1™ 4.9152MHz_] Osaillator MUX |—> SYSCLK >
XIN }—[ .
SYSCLK—» —— 30 —>»AD1CLK
Address Name Bit<7> | Bit<6> Bit<5> Bit<4> Bit<3> | Bit<2> Bit<1> Bit<0>
33h R33 OP1CHOP<1:0> ENOSC ENXI SFT1<1:0> SAD1I<1:0>
26h R26 ENAD2 \ 0 ENCHOPAD2 AD2RG SAD2CLK \ AD20SR<2:0>

&R P32 Crystal Oscillator » TJE Clock » f2fE#ERIFER - XIN &2 XOUT mRERITN ZAREETH -
HRNER
ENOSC : &i323f1JT » O] Enable Crystal Oscillator - 1=Enable ; 0=Disable -

ENXI : E775323177T » OLBIERMAIFAK SYSCLK - 0 : SYSCLK=Crystal Oscillator it : 1 : SYSCLK =XIN o

(2
3
4
5
(6

~_~ o~ o~

)
)
)
)
)
)

(7)
(8)

SYSCLK : SRR - IRfFHE5R

e ——

REZEIT

fEER -

> XIN th TR RIS A SR - 08 -

AD1CLK: AD1 PIHY Modulator1 RYEREREASE - ESEZREIER Fevsoik/30 ° A Fsyscik 73 SYSCLK BYSEER -
AD2CLK : AD2 FJfJ Modulator2 FUEIEEASE » EAER T FE 73 2877T SAD2CLK SBHE -

SAD2CLK : E323\TT » #E AD2CLK AVSER -

0 : Fapzcik=Fsvscik/2 i 1 : Fapocik=Fsvscik/4 © B Fsyscik 78 SYSCLK BYSEZR » Fapocik 49 AD2CLK Y

HE7Z 2% Address=37h » B A Data=60h » BI|F2 5= Reset o
# VDD<1.9V » B/ HI= Reset o

©2009-2014 HYCON Technology Corp.
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HY3130/HY3131 HYGS

5,000/50,000 counts DMM Analog Front End HYCON TECHNOLOGY

12. Function Network

10k 90k
AGND
z ° el =
s & = &
<1> <2> A &
\ops<t \ops<2 & & senses—| ADIFP oo N
o o
IN_OP1 =T IN_OP2 T o FB>—
SENSE>—| IN- - SENSE>—| IN- RLU>—|
FB>— FB>— OP10>—|
RLU>—| P10 RLU>—| o0P205_]
AGND>— \x AGND>— \x VDD>—|
PB<0>>_| PB<0>>—| REFO>—
PB<1>>— CHOP_CLK PB<1>>— VREF>—{ jux
PB<2>>— PB<2>>— PB<0>>—
PB<8>>— PB<3>>— PB<1>>—|
SOP1P<2:0> SOP2P<2:0> PB<2>>—
PB<8>>—
PB<4>>—
VOLTIOHM! \VDSC<16>>_| VRH_CMP|  ACPO w CMPO  PB<5>>—| SFT1<1.052XX
CAPIDT VDSC<13>>—| PB<6>>—
10M pss VDSC<11> > PB<7>>—
PA<9> oo VDSC<10>>—| SAD1FP<3:0>
VDSC<9>>—|
Fs9
sss VDSC<8>>—| SENSE>—| AD1FN ﬁ
PS8 VDSC<7>>— RLU>—
PA<8> PB<7>>— \ux VSS>—
oss AGNDP<6>>— $—»CMPHO  AGNDo| PR
et AGNDP<5>>— pBezns| MUK
ss AGNDP<4>>—| PB<3so ]
b7 AGNDP<3>>—| PB<dso ]
E<7T\ » —g AGNDP<2>>—| PB<5>>— AD1FN
DSs7 —1—4 AGNDP<1>>—
Fs7 AGNDP<0>>— SAD1FN<2:0>
sS7 e AGNDN<1>>— AD1FP>—| AD1IP AD1FN>—| AD1IN
PA<6> — SCMPRH<3:0> FB>— mux [—»aAp1p RS Mux |—»ADIN
Ds6 o TS1P>— TS2N >—
Fs6 SEnsES| IN.OMP TSIN>—| TS2P >—|
ss6 FB>—| SADTI<1:0> SAD1I<1:0>
PSS
PA<5> — OP10>— 5> | ADTRH RLU>_| ADTRL
Dss —t 4 PB<O>>—  ux ACPO
<1> REFO>— AGND>—
Fss PB<1>>—|
$85 RLD>— VREF >— PB<3>>—
10M psa PB<3>>—| PB<6>>— Mux |—»ADIRH PB<5>>— Mux |—» ADIRL
W«» -~ PB<4>>—| RLU>—| FB>—
Ds4 —t—¢ SMODE & 0z VDD>— VSS>—|
Fs4 39 SCMPI<2:0> AGND>— VREF >—
sse 5 S > >
M<3> P2 H H VDSC<2>>— VRECMP ENCMP SAD1RH<2:0> SAD1RL<2:0>
VDSC<5>>—|
DS — 1 4 H 0 VDSO<Tea ] OP10>_| AD2IP RLU>—| AD2IN
e o H VDSC<8>>— *—> CMPLO OP20>— yyx |—pap2iP  AGND>— mux |5 AD2IN
. o 1 VDSC<9>>—| PB<4>>—| PB<3>>|
o PR i § | vescro Pocr->— Pose->—
ps2 1 ! 0 VDSC<11>>— s SAD2IP<1:0> SAD2IN<1:0>
Fs2 1 0 AN ] mux sum 89 FB>—| ADZRH RLU>—| ADZRL
52 a0 23
10k bs1 ! ¢ AGNDN<5>>— s REFO>— mux |—»ApzRH  AGND>— wux |3 AD2RL
¢\ PA<T> — AGNDN<4>>—| 00000x| vos<i7> VREF>— PB<3>>—
051§ AGNDN<5>> ] 2300X WS || PBe>> PB<s>—|
Fs1 AGNDN<2>>— 00110 X| AGNDP<9> SAD2RH<1:0> SAD2RL<1:0>
ss1 AGNDN<1>>—| 01000 X| AGNDP<8>
1k PSO AGNDP<0>>—| 01900 % Acnbpeor g;g* AD3IP Ag'ﬁg* ADIN
PA<0> o— 01110 X| AGNDP<0> > >
. - PA o AGNDP<1>>— Tooenx " || oy | MUX (—>AD3IP  ASND> T MUX > ADIIN
E FS0 SCMPRL<3:0> 10100X| VDS<3> PB<7>>—] PB<5>>—
10110 X| AGNDN<9>
Q sso 11000 X| AGNDN<&> SAD3IP<1:0> SAD3IN<1:0>
i VREF 11010 X| AGNDN<7>
3 capacitor array VDS<17>>— 11100 X| AGNDN<6> *1 4% (REFO-VSSA) < (2AGND-VSSA)
s g o] VDS<16>>— 11110X PB<7> VDSC<X>=VDS<X> (AGND[P/N]<X>-AGND)=K2(REFO-AGND)
I VDS<15>>] X00010 VDS<17> (VDSC<X>-VSSA)=K1(VDDA-VSSA)
o ACC<6:05  ACC<6:0> X00011| VDS<i> VDSC<X> K1 *2 §7%(REFO-VSSA) > (2AGND-VSSA)
= RLU  AGNDP<9>>— X00 110/ VDS<te> S (AGNDIP/N]<X>-AGND)=K2B(REFO-
g AGNDP<8>>—| X00111 VDS<z> VOSC<17 35036 AGND)+K2B-1)(AGND-VSSA)
SMODE<5> ’ X01010 VDS<15> VDSC<16> 34/36
AGNDP<7>>— / | Xx01011| vDs<3 AGND[P/NJ<X> K2 K287
AGNDP<6>>— /| X01110] AGNDR<o> VOSG<rs> | a6 AGNDP<g> | 1001120 | 1107120
AGNDP<0>>— 4 i ? 3 A : 5 ’Zgﬁf%g(g) Voses1 256 AGNDP<g> 80/120 | 100/120
VREF g <
Vos<tso—| MUK [ X 10011 AGNDN<E> VDSOS | 2% AGNDP<7> | 601120 | 01120
PTC + 100 X 1011 0| AGNDP<7> VDSC<12> 24136
VDS<2>>— X 1011 1| AGNDN<7> AGNDP<6> 40120 80/120
VDS<3>>—| i ] 1‘ g : “’ :gmgz:g; zszz:;z ;222 AGNDP<5> | 201120 | 70120
seN AGNDN<9>>— X 1111 0| AGNDP<0> AGNDP<4> 101120 65/120
X11111| PB<r> VDSC<s> 18736 >
AGNDN<8>>— VDSCE> 167% AGNDP<3> 6/120 63/120
6 n AGNDN<7>>— |€«—CMPO voseos 1 a1 AGNDP<2> 4120 62/120
capacitor array = nZOACC<n> *2 +0.2pF AGNDN<6>>—] l€— SFUVR<3:0> zzzz(z ::Z: AGNDP<1> 2120 61/120
PB<7>>— |«—SMODE<3> VDSC5> 10736 AGNDP<0> 0 60/120
AGNDN<1> -2/120 59/120
VDSC<4> 8/36
AGNDN<2> -41120 58/120
VDSC<> | 43
AGNDN<3> -6/120 571120
voscz> | 2ms
AGNDN<4> -10/120 55/120
Vosc<> | e
Ve ~ AGNDN<5> -20/120 50/120
VDDA >— —>» VDSC<17:1> L » Ts1P AGNDN<6> | 40/120 | 40/120
Xégé; RV;)I(age —» VDS<17:1> Temperature 3 TS1N AGNDN<7> | -60/120 | 30/120
AGNDS T, > AGNDP<g:0> Sensor > 1320 AGNDN<8> | -80/120 | 201120
ENVS —p —>» AGNDN<9:1> AGNDN<g> | -100/120 | 10/120
(AGND-VSSA)=K3(VDDA-VSSA)
Bandgap REFO v
weltage ENREFO—p] vollage MUX REFO s
SAGND<1:0>—»{ Reference AGND Pl Reference | pp<gs>_| o 05
Generator 2 ~=12V o1 03
10 01
’—‘—‘ SREFG 1 Floating
% AGND
[}
<

REFO

)

p-3
Q
F4
S}
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HY3130/HY3131 HYGSN

5,000/50,000 counts DMM Analog Front End HYCON TECHNOLOGY

12.1 Voltage Reference Generator

*1 if[#:(REFO-VSSA) < (2AGND-VSSA) Ay
VDSC<X>=VDS<X> (AGNDIP/N]<X>-AGND)=K2(REFO-AGND|
DSCax> VesAKivoDAVSsA) AN e d (AGND-VSSA)=K3(VDDA-VSSA)

VDSC<X> K1 *2 {4 (REFO-VSSA) > (2AGND-VSSA) SAGND<1:0> K3 x
VDSC<17> | 35/36 (AGND[P/N]<X>-AGND)=K2B(REFO- % o5 SACM<1:0> | (ACM-VSSA) V
> AGND)+(K2B-1)(AGND-VSSA) Ly 12
- VDSC<16> | 34136 - o1 03
e AGNDIPINI<X> | K2 K287 o1 09
~ VDSC<15> | 32136 10 01
AGNDP<9> | 1001120 | 110/120 10 15
VDSC<14> | 28/36 1 Floating
AGNDP<g> | 80/120 | 1001120 " 1125
VDSC<13> | 26136 To ADC
AGNDP<7> | 601120 | 90/120 )
/ VDSC<12> | 24136 P
/ AGNDP<6> | 401120 | 80/120
VDSC<11> | 22136 ACM
/ Vosoeies T 208 AGNDP<5> | 201120 | 70/120 SACM<1 0> va e
[ VDSCe 5% AGNDP<4> | 101120 | 65/120 > Gez:glir :li
ENBIAS BIAS | AGNDP<3> | 61120 | 631120
{ VDSC<8> 16136 0.1uF
| AGNDP<2> | 4120 | 62120
\ VDSC<7> 14136
e a VoSG T AGNDP<1> | 20120 | 617120
VDDA >— —>» VDSC<17:1> AGNDP=<0> 0 60/120
VSSA>—  Voltage 3 VDSC<5> 10/36 VSSA
REFO> Reference —» VDS<17:1> VDSCts % AGNDN<1> 21120 591120
AGND>— 5o crator 1 [ AGNDP<9:0> VDSC 7% AGNDN<2> -41120 58/120
ENVS —p —>» AGNDN<9:1> VDSC2> 2% AGNDN<3> -6/120 57120 ENREFO
Vot o N o o Bandyep REFO
‘oltage K Voltage
SAGND<1:0>—»| Reference AGND AGNDN<6> -40/120 401120 ENREFO Reference |  pg<g>>—| MUX w’ REFO
Generator 2 AGNDN<7> | 601120 | 30120 ~=1.2V
N J AGNDN<8> | -801120 | 20/120 SREFO
AGNDN<9> | -100/120 | 10/120
[=] - ) AGND [<]
& 5
2 &
0.1uF I 0.1uF
VSSA AGND
Address Name Bit<7> Bit<6> Bit<5> Bit<4> Bit<3> Bit<2> Bit<1> | Bit<0>
31h R31 ENREFO ENBIAS SAGND<1:0> SFUVR<3:0>
30h R30 SREFO ACC<6:0>
2Fh R2F ENVS SMODE<6:0>
25h R25 AD2IG<1:0> \ AD1IG<1:0> \ SACM<1:0> [ ops<>> | ops<t1>

Voltage reference generator &4 bias RAEER » 1845 ADC » Comparator & OPAMP {F3 -

(1) Voltage Reference Generator1 : &4 VDS<17:1>:VDSC<17:1>, AGNDP<9:0>K; AGNDN<9:1>ZEER -
VDSC<N>73(VDDA,VSS)p B 1EEIRVETEL » AGNDP<N>73(REFO,AGND) D B ZIRVENEL - AGNDN<N>
73(-REFO,AGND) D BR1SEIRVERS -

(2) Voltage Reference Generator2 : &4 AGND ZHIEE - AERKNSEZE, -

AGND ZRIFEN B 0.1uF IZBER -

(3) Bandgap Voltage Reference : 4% AGND £ 1.2V ER -

(4) REFO Buffer : Buffer AJ#g A SREFO #iZ , OJ3%$Z Bandgap Voltage Reference =} PB<6>EE -
Buffer #ib3h REFO ERIFENZ 0.1pF BBEZS -

(5) ACM Voltage Generator : &4 ACM ERIERE - fiAMER ADC #Y common mode £5Z2, -

ACM ZRIFENZ 0.1uF IZRES -

(6) ENBIAS : E17528{1/7T » O Enable bias circuit » LUZ{H bias #5FTHEHY analog circuit- 1=Enable s 0=Disable -

(7) ENVS : E17323{\/7T » O] Enable Voltage Reference Generator1 - 1=Enable > 0=Disable -

(8) SAGND<1:0>: E 7328177 - O3&=E AGND FVER - & SAGND<1:0>=11 [F » & Disable Voltage Reference
Generator2 » H AGND #2173 Floating iRRE » LRI ARV &RERIA AGND 2SR -

(9) ENREFO : E1f3231/7T » O] Enable PJE[3 Bandgap Voltage Reference 18#f AGND %Y 1.2V & » & Enable
REFO Buffer - 1=Enable » 0=Disable - E&%%4 0 5 » REFO 4% Floating {XEE -

(10) SREFO : E{323{7T » OJ3E#E REFO Buffer FIEIAJR - "0” : FEIEPIAL Bandgap %) AGND # 1.2V
B 1 B PB<6>HEH -

(1) SACM<1:0> : EIF (17T » T5E/E ACM OB - 25 ACM BEE(EF3 1.5V -

(12) FTEMHRAER - FE2SE -

e —————— ]
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HY3130/HY3131 HYGSN
5,000/50,000 counts DMM Analog Front End HYCON TECHNOLOGY

12.2 Analog Switch Network

SVDD A
—— —1 VDD
svss
VOLT/OHM/ bV VSS
CAP/DT
oM oso - - AGND
M@)
Ds9 t
T y
Fs9 9
M
ss9 SFUVR Sg
PS8 0> 2
PA<8> — ©O| VREF
Ds8 —T—8 00000 X| VDS<17>
B8018x S
ss8 00110 X| AGNDP<g>
i B0 B
— 01100 X| AGNDP<6>
DS7 L 01110 X| AGNDP<0>
10000 X VDS<1>
Fs7 10010x| VDS<2>
ss7 10100X| VDS<3>
. u 18118%
<6> — \
\ VREF 11010 X| AGNDN<7>
Ds6 — 4 \ VDS<17>>— 11100 X| AGNDN<6>
FS6 \ VDS<16>>— 11110X| PB<7>
\ X000 10| VDS<17>
%6 \ VDS<15>>— X00011 VDs<t>
Pss AGNDP<9>>— X00110| VDS<i6>
PA<5> — \ AGNDP<8>>—| A1 %0957 oo
DS5 p—— \ AGNDP<7>>— / | xo01011| vps<s
x AGNDP<> / [551i00 e
$85 | AGNDP<0>>— X100 10/ AGNDP<8>
iow Al Vos<ios—| MO RVRER aae oo
PA<4> —
oloonsd VDS<2>>— X 1011 1) AGNDN<7>
Ds4 L sMoDE 2| 288330 =z VDS<3> X110 10| AGNDP<6>
et 30> 3| 2222233 > X 11011/ AGNDN<6>
AGNDN<9>>— X111 10| AGNDP<0>
™ ss4 0000X 0000000 AGNDN<8>>—] X11111] PB<r>
PS3 0001X 1000000
Mdb —g 0010X 0100000 AGNDN<7>>— [€—-CMPO
DS3 g g L1) é (1) i g g ; 11) 3 g g AGNDN<6>>— [€«—SFUVR<3:0>
Fs3 0101% 1001000 PB<7>>—{ [«—SMODE<3>
ss3 0110X/ 0100110
0111X/ 0010101
100k PS2 100X0[0000000
M<2> — 100X1 1000000
101X0 0100000
ps2 A 101X1/0010000
Fs2 110X0/ 0001000
) 110X1 1001000
1711X0[ 0100110
10k Ps1 111Xx1 0010101
M<1> -
DSt ——— A
Fs1 |
sst |
1k PSO
$-AAN A PA<O> - \
> DS0 o |
E FSO »FB |
5 sso » SENSE |
I B /
3 (" capacitorarray | ) /
% — o /
5 (oo scosor ) -/
» RLU
SMODE<5>
3
\é‘ H AGND \
S \
(| sce V7
SCN \
N J v
capacitor array = 3 ACC<n>+ 2"+ 0.2pF
n=0
Address Name Bit<7> Bit<6> Bit<5> Bit<4> Bit<3> Bit<2> Bit<1> Bit<0>
31h R31 ENREFO ENBIAS SAGND<1:0> SFUVR<3:0>
30h R30 SREFO ACC<6:0>
2Fh R2F ENVS SMODE<6:0>
2Eh R2E PS9 DSs9 FS9 SS9 PS8 DS8 FS8 SS8
2Dh R2D PS7 DS7 FS7 S87 PS6 DS6 FS6 SS6
2Ch R2C PS5 DS5 FS5 SS5 PS4 Ds4 FS4 S84
2Bh R2B PS3 DS3 FS3 S§S3 PS2 DSs2 FS2 §S2
2Ah R2A PS1 Ds1 FS1 Ss1 PS0 DSo0 FSo0 SS0
24h R24 SAD1FP<3:0> SDIO SAD1FN<2:0>

Analog switch network ZNEFTT » EEENEREFETTH » IBMNZI VB - IAKESREE « FE - BF - A
PA<9:0>Z#H) » HAERFRIDBIRE AT PS9~PS0» DS9~DS0 > FS9~FS0 K SS9~SSO0 1 - 1%
AUBARAPIBEBAKILIT : @VDDA=3.6V
E3esiT PS9 ~ PS2 PS1 ~ PS0 DS9 ~ DS0 FS9 ~ FSO SS9 ~ SS0
FERAPIFE(Q) | 80 40 80 300 300
(1) OP3 TIffiIRESREIR » SNEEAC SCP/SCN IRy MOS T ERMES AR » IRETRITTHSRIFER -
(2) OP3HyIEif#EA A% VREF - VREF SE:ZIZH CMPO RE 32877t SFUVR<3:0> » SMODE<3>#8 & 3%{%E
il - HERERE » F2EET -

-
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(3) PIERIEHIEASE SGND » SVDD » SVSS » SVSO1 » SVS02 » SCP » SCN HE7328{i77T SMODE<3:0>/ 5
5t CMPO &A% - HEEXRIER -

(4) CMPO 7RLLERBZAVERLEASE

(5) Capacitor array TIfii#3 ACV ERIFHVEERIE - HE
1 o

BENET - EFEX/) HEFa:{7T ACC<6:0>

6
capacitor array = > ACC<n>- 2n° 0.2pF

n=0
K DA > %5 Bit EF1E : (Bit=0o0r 1) x 2*n x 0.2pF » % Bit EFEFTEHERU T -
(EEfi : pF)
ACC<6:0>=n Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
ACC<n> 0N 0/1 0/1 0/1 on 0N 0/1
EAE 12.8 6.4 3.2 1.6 0.8 0.4 0.2

s 1

{Bze% ACC<6:0>=1010101 »

RAiRBESERE
=(1*276*0.2)+(0*275*0.2)+(1*274*0.2)+(0*223*0.2)+(1*272*0.2)+(0*2*1*0.2)+(1*2"0*0.2)
=128+0+32+0+08+0+0.2
=17 pF

&1 2

{Bz5% ACC<6:0>=1100011 >

AliRMEERE
=(1*216*0.2)+(1*275%0.2)+(0*2/4*0.2)+(0*23*0.2)+(0*2/2*0.2)+(1*271*0.2)+(1*2"0*0.2)
=128+64+0+0+0+04+0.2
=19.8 pF
(6) E7sa3fiirT SDIO TG PB<0>EE PB<8>1Z R - thINEE{EFA7E Diode ERIFs » SIS AIEBDE -
(7) #BERHVERELEASE FB ~ SENSE ~ RLU ~ RLD ~ PB<8:0> » 13T[i%58 MUX B ADC £ -
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12.3 OPAMP And Comparator

10k
AGND "W\

90k

OP@—«

PB<2>
PB<3>

z
N
[N o
° 5]
Lﬁop&b s .Y
'Y v v
IN_OP1 IN_OP2 opss2> £ £
SENSE>—| N~ SENSE>—| N )
FB>— FB>—|
RLU>—| RLU>— > P20
AGND>—{ \ux AGND>— i —>
PB<0>>— PB<0>>—{
PB<1>>— GHOP_CLK PB<1>>—
PB<2>>—] PB<2>>—
PB<8>>—| PB<3>>—
SOP1P<2:0> SOP2P<2:0>
CMPHO
VDSC<16>>—{VRH_CMP VDSC<2>>— VRL_CMP SENSE>—{ IN_CMP
VDSC<13>>—| VDSC<5>>— FB>—
VDSC<11>>— VDSC<7>>— OP10>— ACPO  ACPO w cMPO
VDSC<10>>— VDSC<8>>— PB<O>>— | Ly iNcwp
VDSC<9>>— VDSC<9>>— PB<1>>—|
VDSC<8>>— VDSC<10>>— RLD>—
VDSC<7>>— VDSC<11>>— PB<3>>|
PB<7>>—  \1Ux > VRHCMP PB<6>>— x| VRLCMP PB<4>>—
AGNDP<6>>—| AGNDN<6>>—| - CMPLO
AGNDP<5>>—| AGNDN<5>>—| SCMPI<2:0>
AGNDP<4>>—| AGNDN<4>>—|
AGNDP<3>>— AGNDN<3>>—
AGNDP<2>>—| AGNDN<2>>—|
AGNDP<1>>—| AGNDN<1>>—|
AGNDP<0>>—| AGNDP<0>>—|
AGNDN<1>>—| AGNDP<1>>—|
SCMPRH<3:0> SCMPRL<3:0>
Address Name Bit<7> |  Bit<6> Bit<5> Bit<4> Bit<3> |  Bit<2> Bit<1> |  Bit<0>
33h R33 OP1CHOP<1:0> ENOSC ENXI SFT1<1:0> SAD1I<1:0>
32h R32 ENOP2 ‘ SOP2P<2:0> ENOP1 ‘ SOP1P<2:0>
25h R25 AD2IG<1:0> \ AD11G<1:0> SACM<1:0> OPS<2> \ oPS<1>
21h R21 SCMPRH<3:0> SCMPRL<3:0>
20h R20 SCMPI<2:0> ENCMP ENCNTI ENPCMPO ENCTR 0
14h CTSTA PCNTI ACPO ‘ CMPHO CMPLO CTBOV

OPAMP:

B - BAMEVEME OPAMP » OP1 B2 OP2 - FEECHARTTH » TIEMIMA B R REMARE

(1)
()

BT OPS<2:1>T] D RlIfEH| OPAMP RIS i A3 OPXN 2X& OPXO 1z -
7523117 ENOP1 » ENOP2 9Bl Enable OP1 £2 OP2 (B ) - 1=Enable » 0=Disable °

(3) OPAMP RyIFim#a A DBl EE MUX &z » HEFE{T SOP1P<2:0>8 SOP2P<2:0>1EHl

SOP1P<2:0> 000 001 010 011 100 101 110 111
OP1 IFiif#sA SENSE | FB RLU AGND PB<0> PB<1> PB<2> PB<8>
SOP2P<2:0> 000 001 010 011 100 101 110 111
OP2 [Fim#fi/A\ | SENSE |FB RLU AGND PB<0> PB<1> PB<2> PB<3>

(4) CHOP_CLK 73 OP1 g3 chopper clock » LtLERSEEHET 52877 OP1CHOP<1:0>#EHIa0 T -

OP1CHOP<1:0>

00

01

10

11

CHOP_CLK

0

1k Hz 7338

2k Hz 7338

1
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Comparator:

& A PSEVEEMALLLLRES - CMPH £2 CMPL » 48 & S/ IESEE latch TNEERVLEBREE - TILLBUELLAASREas

IEAER °

(1) trERseRyEmE CMPHO » CMPLO £2 ACPO OJf] CTSTA E7328:EH - MEEHEHAISTHEE » o2
BIHSEERER duty cycle »

(2) HERSEMEHA D BIER MUX 5% - FRE7S8I7T SCMPRH<3:0> » SCMPRL<3:0>E8 SCMPI<2:0>}2E4] -

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 111
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 11
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 M

INCMP SENSE FB OP10 PB<0> PB<1> RLD PB<3> PB<4>

(3) ACPO : ACPO RLEERZRHE1A latch AYERILE

(4) CMPO : [IhEA 3RS ACPO #2318 Buffer gV#gi-H - CMPO TJ 85| Analog Switch Network 825 JRY VREF S E
i BHRE °

(5) ENCMP : E1528{i/7T » O Enable CMPH £8 CMPL Lt #R28 - 1=Enable » 0=Disable -
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12.4 Pre-Filter ~ ADC Input MUX And Temperature Sensor

AD1FP>—| ADTIP AD1FN>— AD1IN
[ADIFP | FB>— Mux |—»AD1IP RLU>— Mux |—» AD1IN
SENSE>— TS1P>—| TS2N>—
FB>—| TSIN>— TS2P>—|
RLU>— SAD1I<1:0> SAD1I<1:0>
0P10>—
0P20>— Fg>_| ADIRH RLU>_| ADTRL
VDDA>— REFO >—{ AGND >—
SEFEC;i VREF >—| PB<3>>—|
MUX PB<6>>—| PB<5>>| ADIR
MUX |—3 AD1RH MUX | —>
PB<0>>— RLU>—| FB>—| L
PB<1>>— VDDA > VSSA>—
PB<2>>— AGND > VREF >—
PB<g>>—| - -
PB<4>>—| /
PB<5o| SFTI<10mex SADTRH<2:0> SADTRL<2:0>
PB<6>>—
’ AD2IP AD2IN
Pa<r>> orzos] AGNDo]
>—| >
y MUX | AD2IP MUX | AD2IN
SAD1FP<3:0> PBedso| PB<3>o|
oI | PB<7>>— PB<5>>—
SENSE>— SAD2IP<1:0> SAD2IN<1:0>
RLU>—|
VSSA>— FB>_| AD2RH RLUS_| AD2RL
AGND>— 1\ 11
pBezso_| MUX / REFO>— mux |—paD2RH AGND>—1 Mux | AD2RL
VREF >—| PB<3>>—
E:f;i PB<6>>— PB<5>>—
<4>
PB<5oo | ADEN SAD2RH<1:0> SAD2RL<1:0>
SAD1FN<2:0> OP10>_| AD3IP RLU>_| AD3IN
l»T1s1P OP20>— yyx |—pap3p  ASND>— mux | AD3IN
Temperature 3 TS1N PB<4>>— PB<3>>—
Sensor ::¥g%ﬁ PB<7>>— PB<5>>|
SAD3IP<1:0> SAD3IN<1:0> )
Address|  Name Bit<7> |  Bit<6> Bit<s> |  Bit<4> Bit<3> |  Bit<2> Bit<1> Bit<0>
35h R35 SAD3IP<1:0> SAD3IN<1:0> AD3IG<1:0> - 0
33h R33 OP1CHOP<1:0> ENOSC | ENXI SFT1<1:0> SAD1I<1:0>
28h R28 - \ SAD1RH<2:0> - [ SAD1RL<2:0>
27h R27 SAD2IP<1:0> ‘ SAD2IN<1:0> SAD2RH<1:0> ‘ SAD2RL<1:0>
24h R24 SAD1FP<3:0> SDIO ‘ SAD1FN<2:0>

ADC Y& AFREREESZFAGRIFEE MUX E#: - AD1 RVE A RIIR O EZERE S8 Prefilter - 55 » BRMENE

A& B E =%:AI28(Temperature Sensor) » OI#&H AD1 SRIEHBE -

Pre-Filter:

(1) £ AD1 gy ARIIRE—EFEHEE - £ FTP 8 FTN 2N ERKEF IR Filter » TR - EHIA
FSRIETE - It Filter {YF EiREA TGRSR MUX 588 » T AD1FP E2 AD1FN DBIIZ3 Filter HSE%ﬁﬁﬁﬁﬂjgﬂ
¥ DBIHEERM7T SAD1FP<3:0> « SAD1FN<2:0>E8 SFT1<1:0>#%5|

SAD1FP<3:0> 0000 0001 0010 0011 0100 0101 0110 0111
Filter IEimEaA SENSE FB RLU OP10 OP20 VDDA REFO VREF
SAD1FP<3:0> 1000 1001 1010 1011 1100 1101 1110 1111
Filter IEIRERIA 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 &iki#@ A | SENSE RLU VSSA AGND PB<2> PB<3> PB<4> PB<5>

(2) SFT1<1:0> : EFERMIIT » TEZFRKELER 100K ~ 10K ~ 0 ¥ » YNEI7x

ADC Input MUX:

AD1 £2 AD2 FY8i A FRSRERSEFERITER MUX & » DRIRE TS -

(1) AD1IP £2 AD1IN : 73 AD1 RYIEEIHEAGER » REMEFERIIT SAD1I<1:0>£EH] -

(2) AD1RH E& AD1RL : 73 AD1 FVIEEIRSZH 9% - DBIFHEEZ287T SAD1RH<2:0>£8 SAD1RL<2:0>124] »
(3) AD2IP E& AD2IN : %3 AD2 FYIFERIEIAFSE » DRI 7837t SAD2IP<1:0>E2 SAD2IN<1:0>$E -

ce—e——————— ]
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(4) AD2RH E2 AD2RL : & AD2 fiIF &l 2238 » DBIME 3277 SAD2RH<1:0>E8 SAD2RL<1:0>324] -
(5) AD3IP £2 AD3IN(HY3131 only) : £ AD3 fUIEEiFHAAE » DRI ERMIT SAD3IP<1:0>Ed
SAD3IN<1:0>}225 -

SAD1I<1:0> 00 01 10 1

AD1IP AD1FP FB TS1P TS1N

AD1IN AD1FN RLU TS2N TS2P

SAD1RH<2:0> | 000 001 010 o1 100 101 110 M
AD1RH FB REFO VREF PB<6> RLU VDDA AGND X
SAD1RL<2:0> [ 000 001 010 011 100 101 110 M
AD1RL RLU AGND PB<3> PB<5> FB VSSA VREF X
SAD2IP<1:0> 00 01 10 1

AD2IP OP10 OP20 PB<4> PB<7>

SAD2IN<1:0> 00 01 10 1

AD2IN RLU AGND PB<3> PB<5>

SAD3IP<1:0> 00 01 10 1

AD3IP OP10 OoP20 PB<4> PB<7>

SAD3IN<1:0> 00 01 10 1

AD3IN RLU AGND PB<3> PB<5>

SAD2RH<1:0> | 00 01 10 1

AD2RH FB REFO VREF PB<6>

SAD2RL<1:0> | 00 01 10 1

AD2RL RLU AGND PB<3> PB<5>

Temperature Sensor:
BANRAE—ERERAIZS - HimbBmiESE(TS1P TS2N) » (TS1N,TS2P) - tiiiE SRR TI#EH AD1 £8
55 - BESHEUT :
(1) &% SAD11<1:0>=10 - AD1 2AI{FEI—{EZ{ % TCode1 -
(2) &% SAD1I<1:0>=11» AD1 ZRI1FE|—ELNHE TCode2 -
(3) Et& TCode=(TCode2 - TCode1)/2 s [tLEN{ETI;EFR Temperature Sensor fy Offset -
(4) BREAE 25CIRIE—F, » TJi5%EI TCode@25C - A7R Temperature Sensor A5 B—(ERT - FILIBIIA
—IRISE > BEIRERHRRNE G
G- 22?232?& Ti R T BRI + 78 16°K
(5) EBRERFHRER TxC - BITEE
_ TCode@T,°C _
G

T, [273.15+T,s] °C

e —————— ]
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13. ZAADC -~ Low Pass Filter - RMS Converter And Peak Hold

13.1 High Resolution ADC(AD1)

ENADS
ADS ADS_CLK
S Lr
Sensor  —»TS2P rADSOSR[Z:O]
> TS2N ADSOS|[2:0]
ADSRG
ADSIG[1:0]
ADSFP>— ADSIP 0] ol
FB>—| 3 24bit
s1po] MUX [TZADSP 1 ADSCHP[1:0]  ADSIPB 5
TSIN>— % ADCR
ADSI<1:0> [ ‘ SAAD S H/M/L
ADSFN>—| ADSIN INX S1:x0.9,x1.8,x2.7, x3.6
RLU>— " \ux |—» ADSIN ADCIF
TS2N>— [ Interrupt
TS2P>—
‘ + VR:x1,x1/3 -
ADSI<1:0>
ADSINB
[a1] o
o =z
o o
FB>_| ADSRP RLU>_| ADSRN a 2
REFO>— AGND>— < <
VREF>— PB<3>>—|
PB<6>>— Myux |—p ADSVR+ PB<5>>— mux |3 ADsSVR-
RLU>— FB>—
VDDA>—| VSSA>—
AGND >—| VREF>— S ) S gy B —
- - VR+
SDSRP<2:0> ADSRN<2:0>
Address Name Bit<7> | Bit<6> Bit<5> Bit<4> Bit<3> Bit<2> Bit<1> Bit<0>
25h R25 AD2IG<1:0> AD11G<1:0> SACM<1:0> OPS<2> OPS<1>
23h R23 ENAD1 | - 0 AD1RG AD1RHBUF | AD1RLBUF | AD1IPBUF AD1INBUF
22h R22 AD10S<2:0> AD1CHOP<1:0> AD10SR<2:0>

AD1 % High Resolution ADC » AD1IP B2 AD1IN BE&i##sAF5E » AD1RH B2 AD1RL BIEEIRSZHE -

(1) ENAD1’ : E17328(177T » GJEnable AD1 - 1=Enable : 0=Disable » H;&lRAD1<23:0>3 0 »

(2) ADICHOP<1:0>: Bi7F 8811155 TAYE Chop AD1 SAFISMVZR 45 RBIZMETE AD1 VBRI AD1<23:0>¢
{iz8% VOS 73 AD1 { Offset #jH75 - VX 73 AD1 HJ Zero Offset I H 1% - & EEFF 5] AD1CHOP 52 ¥, ADC
BB TR, & AD1CHOP=1x [, ADC 1Ri% OSR % ERI R EZR LD 12Em A SR, i Offset JEBRAVINEE.[E
I ADC EiiHiRE A e —E.

AD1CHOP<1:0> | 00 01 10 1

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

(3) AD1IG<1:0> : ETFa3MIIT » TEXTE AD1 B AFARAY Gain -
(4) AD1RG : E32:I7T - IRE AD1 2ZFA5RAY Gain -

AD11G<1:0> 00 01 10 1 AD1RG 0 1

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

(5) AD10S<2:0>: E{323I7T » IR EE#hE A EZRIE DCOS - EZFHAIFSRIEIHE » (EFILLTIBETI fiE AD1
TFEERERVECE]

AD10S<2:0> 000 001 010 01 100 101 110 M

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

" AD1 #1 AD2/AD3 E)R§FRE » AD RNESRARIEN(E » TIAEEES AD1 4 Offset R—RIE -

-
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{iz5% VIN 73 AD1 ByE AFH5E - VR %3 AD1 FVSZE5R - 1G 43 AD1 B AFSRHY Gain - RG 73 AD1 225
IGe VIN DCOS
RGe VR RG

AD1IPBUF : 173251171 » OJE% 7€ AD1 [Ein#a A FSRE &8 Buffer - 1=Enable ; 0=Disable -

AD1INBUF : E175323177T » OIE2%E AD1 Bk A iR a 4 1EiE Buffer - 1=Enable ; 0=Disable -

8) AD1RHBUF : E{323{\/7T » OIE%E AD1 [FimSZFaRE G 1&8 Buffer - 1=Enable : 0=Disable -

(9) AD1RLBUF : E328(1/7T » OIEZE AD1 BinSZ 52 41§18 Buffer - 1=Enable ; 0=Disable -

(10) AD1CLK : Modulator1 FYENERERSR - EAEREER Fsvscik/30 ° HFA Fsyscik 73 SYSCLK AY4EER -

(11) AD10OSR<2:0> : E17323\IJT » OJE2E AD1 Comb Filter fY Over Sampling Ratio(OSR1) -

AD1 data output rate=F apc .«/OSR1 « EFA Fapick 723 AD1CLK Y4B o

BEHY Gain - BJAD1<23:0 >=

(6
7

—_~ o~

)
)
)
)

AD10SR<1:0> | 000 001 010 01 100 101 110 M

OSR1 256 512 1024 2048 4096 8192 16384 32768

(12) AD1<23:0> : 3 AD1 HUBHEKIEI7328 + £ 24 bits «
(13) AD1F : %3 AD1 SS{F S ERROIEUE » LEAMSREIRE INTF 13880 -

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

Hold
LPFBW<2:0>
2
AD2 /EgéDCLK Y
L7 AD2_LPF<18:0>
ADFOSR([2:0] '—/PF
n _
ADFRG X
o ADFIG[1:0] °
OP10>— |3 . L RMS_V
0P20> yux |_paosp | ADFCHP 3 FAST ADC HPF muL e PP
PB<4>>—| o n
PB<7>>— g P
SADFIP<1:0> L ZAAD © AD2DATA<18:0> X
R 38| [a}
SI:x1/2,x1,x3/2,x2 ADCIF %)
ADFIN
A(’;\L‘gi Interrupt -
poeana| MUX [—>AD2IN + VRx1,x1/3 - MUX %
Po<s o] ht RMSDATA
SADFIN<1:0 .
<1:0> 29 [37:0]
Y 2 e A
ADFRP ADFRN » »| LPF
FB>—| RLU>— P Square | n
REFO>— Mux | ADFVR+ AGND>— x| » ADFVR- RMS_I
VREF>— PB<3>>— -
PB<6>>—| PB<5>>—|
SADFRP<1:0> SADFRN<1:0>
ENAD3
AD3
ADF_CLK
g -
ADFOSR[2:0
I [2:0]
ADPRG v
ADPIG[1:0]
0P10>— ADPIP 15
OP20>— Myx | —» ADPIP El FAST ADC leF
PB<4>>— o
PB<7>>—] 3
SADPIP<1:0> L © AD3DATA<18:0>
Slx1/2x1,x3/2,x2 LPF Y
ADPIN ADCIF /n .
RLU>— Interrupt AD3_LPF<18:0>
sgg&’; MUX  — ADPIN + VRx1.x1/3 -
PB<5>>—| LPFBW<2:0>
SADPIN<T0> A
e
VR+ VR v
4
2 g g
o] o I o
[a] Z X [a]
%) w o ]
AD1<23:5>—»
AD2DATA<18:0>—» Peak —PKHMAX<18:0>  AD2_LPF<18:0>—>|
> <18:0> <18:0>—» — > :
AD3DATA<18:0>—» MUX [XAD2CIE0> | AD2IBOP T Lol > PKHMIN<18:0>  AD3_LPF<18:0>—» MUX [T>LPFDATA<18:0>

e —————— ]
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Address Name Bit<7> | Bit<6> | Bit<s> | Bit4> |  Bit<3> | Bitz> | Bit<1> [ Bit<0>
36h R36 SPHACAL<7:0>
35h R35 SAD3IP<1:0> SAD3IN<1:0> AD3IG<1:0> - 0
34h R34 ENAD3 0 ENCHOPAD3 |  AD3RG SVXI SD023 0 0
29h R29 ENRMS ENLPF LPFBW<2:0> ENPKH PKHSEL<1:0>
26h R26 ENAD2 0 ENCHOPAD2 | AD2RG SAD2CLK AD20SR<2:0>
25h R25 AD21G<1:0> AD11G<1:0> SACM<1:0> | ops<>> | oOPs<t>
AD2:

AD2 #High Speed ADC » AD2IPEEAD2INSIF &ikEaAFZE ° - AD2RHEZAD2RLAIF&iHSZ gk -

(1) ENAD2 : E57528{11JT » O] Enable AD2 - 1=Enable ; 0=Disable - Hj&kf AD2<18:0>%3 0 -

(2) ENCHOPAD?2 : E17323f1/7T, » O] Enable Chop AD2 RY&ai A EA5E - 1=Enable » 0=Disable - &= AD2 Chop
FYTERT, il Offset JHBRAVINEE. BT ADC HiIHREGEIE—E.

(3) AD2IG<1:0> : 38T » AIEE AD2 EI AFSREARY Gain -

(4) AD2RG : B33t » OJFRE AD2 2ZF5RAY Gain -

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

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

(5) AD2CLK : Modulator2 RERERHIS - ELSA T EE7F3II7T SAD2CLK BIE -
SAD2CLK=0 : Fapacik=Fsvscik/2 i  SAD2CLK=1 : Fapacik=Fsvscik/4 - EEFA Fsyscik 78 SYSCLK RY4E3R »
FapzcLk 73 AD2CLK HYSEZR o

(6) AD20SR<2:0> : EI{328{i7T » TJEX*E AD2 Comb Filter ffy Over Sampling Ratio(OSR2) -

AD2 data output rate=F pppc «/OSR2

AD20SR<2:0> | 000 001 010 01 100 101 110 M

OSR2 32 64 128 256 512 1024 1024 1024

(7) AD2<18:0> : 7 AD2 [UEfHHE R » £ 19 bits o

(8) ADZ2F : 73 AD2 {334 IFAVIELRR » LEEASRERE INTF 388 -

(9) SPHACAL<7:0> (HY3131 only) : EI7322{i75T, - & Calibrate AD2 Phase - [ JAE2 % T &3l Power i »
#% AD2 £ AD3 gV HER REMENL - ERLLIDEERS » INBSTERTE SPHACAL<7:0> » A% 1% ENAD2 £d
ENAD3 575 1 » [RIBRELBURIERE -

SPHACAL<7> : [k ITTARTES RS R EAVERTE © 0 - AD2 SiiH &8 1%& AD3 fiiH ;1 : AD2 EiitHE 85T AD3
B o
SPHACAL<6:0> : jELE( Lo ERT TSR/ T -

6
T:Z:2n eSPHACAL<n>e

n=0 FAD2CLK

AD3 (HY3131 only):

AD3 %% — (@ High Speed ADC » AD3IP &2 AD3IN A F&i#iiAZSE - AD2RH £ AD2RL BIEEHSZTE -

£ AD2 ££F3 -

(1) ENAD3 : B5738875T » o Enable AD3 - 1=Enable : 0=Disable » Ej&k; AD3DATA<18:0>%5 0 -

(2) ENCHOPADS3 : E7325175T » & Enable Chop AD3 f#fi AZAS% - 1=Enable » 0=Disable - &5%F AD3 Chop
SR TERS. i Offset JEFRAVIDAE.[EF ADC #iithiRE A IE—F.

(3) AD3IG<1:0> : Ej73 88777 » BJRE AD3 EAFEAY Gain -

» E M Fapacik 73 AD2CLK RSB -

° & AD2 £ AD3 EFSFEFIN - $25% AD2IN 82 AD3IN fE{f AGND FSiETE PB<x>EfiA °

ece—e———————— ]
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(4) AD3RG : E{3887T @ OIsRE AD3 2ZFA55%RY Gain -

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

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

(5) AD2CLK : Modulator3 FUER$HSE » 62 AD2 £ » TIFAEIFF 2117 SAD2CLK 1% -
SAD2CLK=0 : Fapacik=Fsyscik/2 5 SAD2CLK=1 : Fapacik=Fsvscik/4 e A Fsyscik 43 SYSCLK BYSEER »
FapzcLk 73 AD2CLK HYSEZR o

(6) AD20SR<2:0> : Ef352fi17T » WERE AD3 Comb Filter §J Over Sampling Ratio(OSR3) + £2 AD2 £t -
AD3 data output rate=Fap,c k/OSR3 o

AD20SR<2:0> | 000 001 010 o1 100 101 110 M

OSR3 32 64 128 256 512 1024 1024 1024

(7) AD3DATA<18:0> : 73 AD3 HYEsIH &R » £ 19 bits o
(8) AD2F : 73 AD3 S+ RFAVIER » IEFASREIRE INTF B {325/ » B2 AD2 HH -
MUX (HY3131 only):
(1) SDO23 : E{33s7T & OLEIFEABREF2S AD2<18:0>  LPF<18:0>£2 RMS<37:0>fy&# -
(2) AD2<18:0>: 73 High Speed ADC FVERIEI 335 - L BRI O EIE7S AD2DATA<18:0>5f AD3DATA<18:0> »
FHE F237T SDO23 i -
SD023=0 : AD2<18:0>= AD2DATA<18:0>: SD023=1 : AD2<18:0>= AD3DATA<18:0>
Low Pass Filter:
(1) ENLPF : E17523{i17T » O] Enable Low Pass Filter - 1=Enable : 0=Disable » BHj&Fx LPF<18:0>% 0 -
(2) SDO23 (HY3131 only) : E528{IJT » OI3E$E Low Pass Filter {#aiH%5 LPF[AD2DATA<18:0>]5}
LPF[AD3DATA<18:0>] -
0 : LPF[AD2DATA<18:0>] ; 1 : LPF[AD3DATA<18:0>] -
(3) LPFBW<2:0> : E17528{v/7T » OJER%E Low Pass Filter Y Over Sampling Ratio(OSR4) -
Low Pass Filter data output rate=data input rate/OSR4 -

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

OSR4 64 128 256 512 1024 2048 4096 8192

(4) LPF<18:0> : 73 Low Pass Filter ByEsiH &K E 5238 -
(5) LPFF : 73 Low Pass Filter S 3EAVER » LEASRERE INTF Eiz2:0 -
RMS Converter:
(1) ENRMS : E{322{1;5T » O] Enable RMS Converter - 1=Enable ;: 0=Disable » H&kk RMS<37:0>%5 0
(2) RMS<37:0> : 3 RMS Converter Ui H &R E52S ©
RMS data output rate=Low Pass Filter data output rate -
(3) SDO23 g2 SVXI (HY3131 only) : B7FRA7TT - MERVESTERE RMS Converter FVEiILHER -
{258 X=AD2DATA<18:0>#&38 High Pass Filter F&# » Y=AD3DATA<18:0>4&i{& High Pass Filter ;Y& -
N=Low Pass Filter fJ OSR » F§ LPFBW<2:0>:%7E - 8l :

SD023 0 0 1 1
SVXI 0 1 0 1
RMS<37:0> SX3IN =XY/N SYAN SY4N

e —————— ]
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EE5E RMS (B - LERANEL MCU EREERIRERE
(4) RMSF : 73 RMS Converter SS{H3 T RFAVIERR - LEFASRERZE INTF E1388 ©
Peak Hold:
(1) ENPKH : E57328{1/7T » ©J Enable Peak Hold - 1=Enable ; 0=Disable » B;&kx PKHMAX<18:0>%3 40000h >
PKHMIN<18:0>% 3FFFFh o
(2) PKHSEL<1:0> : Ei732801[7T » OJ;&1E Peak Hold I A% AD1<23:5> « AD2<18:0>5 LPF<18:0> -

PKHSEL<1:0> | 00 01 10 1

Peak Hold #§iA | AD2<18:0> | AD1<23:5> | LPF<18:0> | LPF<18:0>

(3) PKHMAX<18:0> : /& Peak Hold FVRAEEHIHE R E 528 - default {E=40000h -
(4) PKHMIN<18:0> : 7 Peak Hold §I5/)Eif HEKIET7352 - default {B=3FFFFh o
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14. Frequency Counter - CNT And CMP Pin

|
P4
[}
ENCNTI
==
=]
@» Pom 854 o
ww wn o
bid :
[}
o
P4
> CTA<23:0> H
ACPO—>| —>» CTB<23:0>
Fz;equetncy |—» CTC<23:0>
AGPO owpo  PONT ounter CTROV CMPO—p| cMP
—>»CTF
Address Name Bit<7> | Bit<6> | Bit<5> Bit<4> Bit<3> Bit<2> Bit<1> Bit<0>
20h R20 SCMPI<2:0> ENCMP ENCNTI ENPCMPO ENCTR 0
14h CTSTA PCNTI ‘ ACPO ‘ CMPHO CMPLO - - - CTBOV

Frequency Counter:

Frequency Counter OJ3#1Z ACPO g PCNTI B AR - fiiHES AERE 528 CTA<23:0> « CTB<23:0>&

CTC<23:0>(y - OIFEFEIE R E s - STREFSRAYSEZREL Duty Cycle -

(1) ENCTR : E£7328(\17T » O] Enable Frequency Counter - 1=Enable ; 0=Disable - &k CTA<23:0> ~
CTB<23:0> » CTC<23:0>f CTBOV % 0 -

(2) ENCNTI : E57523\17T » O] Enable CNT Buffer - H38]3&4Z Frequency Counter BV AJE ©

ENCNTI 0 1

Frequency Counter i A ACPO PCNTI

(3) PCNTI : & CNT Buffer jyiiH » iEEREE 528 CTSTA<7> -

(4) CTA<7:.0>: EREI52s » & ENCTR=0 & » CTA<7:0>E{5fRA 0 -

(5) CTA<23:8>: EXET{328 » E ENCTR=0 [F » CTA<23:8>"E# &R~ 0 - & ENCTR=0 ¥ » CTA<23:8>
HEeEE SPI EAE - & ENCTR=1 [ » CTA<23:8>=8EH Frequency Counter B AfE °

(6) CTB<23:0>: EX|E{3as » & ENCTR=0 5 » F#IEFRMR 0 - & ENCTR=1 BEt&cRE &4l » E5C
R RIFASRA TR EHAE - IRKSTRFRIFIRAVIESR -

(7) CTC<23:0>: &X|&E732s » & ENCTR=0 [ » B BFRA 0 - & ENCTR=1 HET#EEBLHEE > &
FRAIFASRAS High B5RY SYSCLK 18 - S FAZRET R HAIFASRAY Duty Cycle °

(8) CTBOV : E1328i1JT » & CTB<23:0> Over Flow [IF » E#5%%s 1 - (BE CTSTA E75235¢ ENCTR=0 » £
BRERO0 -

(9) CTF : 73 Frequency Counter SS{+ 22 IFAUIERE - LEEASRERZE INTF B335 -

(10) SYSCLK B R #ISAK

Frequency Counter $Z{EUIT :

(1) 287 ENCTR=0 > CTA<7:0>& %% 0 -

(2) RESTERIIRIENR CTA<23:8> - HIFEEZ S8R Gate Time=[1000000h-CTA<23:0>]/Fsyscik

(3) ERTEENCTR=1,F51a5t 81 -5 CTA<23:0>824 Over Flow [RF» CTA<23:0>{PAEZHeIEET 8, B F CTB<23:0>
SCER IR R BREER » TBISLEETE -

(4) FiFHE -

(5) HETLIRRISIEETE -

(6) FEHY CTA<23:0> » CTB<23:0> s CTC<23:0>x CTBOV -

(7) & CTBOV=1, BIf{Zk Gate Time 52 EAR » BIFHIFSRIBRES » CTB<23:0>A &34 Over Flow - [it,

e —————— ]
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REEERERIETEN - LWABDR(EHNRIE - BEHRE Gate Time » BEH#I—X -

(8) &= CTBOV=0, AIRKILNEIHERNESEEELN - YHERESTELFAFSRAVSESR » Duty Cycle -
ETEHERFRS T=[1000000h-CTA<23:0>ja+ CTA<23:0>inal/Fsyscix
FRIFAERSER=CTB<23:0>/T
FFRIEN3R Duty Cycle=CTC<23:0>/[1000000h-CTA<23:0> 1o+ CTA<23:0>Final]
H Fsyscik 79 SYSCLK AUSEER » CTA<23:0> e 73R ARG T ENHIER ERVIE » CTA<23:0>rina 79t EIER » 5B
LEHYIE °

CNT And CMP pin:

CNT Pin 23178 AR - SETIERLLEA » 322 Frequency Counter £ - CMP Pin 38Uk - SIiS&EH

Ay CMPO ER3EEIHZE CMP Pin -

(1) ENCNTI : E57523/\77T » O] Enable CNT Buffer - 1=Enable : 0=Disable - H1T]3%#Z Frequency Counter fYj
AR °

(2) PCNTI : 73 CNT Buffer fViaiHH » IS (EiREE 528 CTSTA<7> o

(3) ENPCMPO : E175328{\/7T » O Enable CMP Pin fY Buffer - 1=Enable ; 0=Disable -
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15. Reference documents
APD-DMMO003_TC HY313X $8EEZ T

e —————— ]
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16. Ordering Information

TERg' EECFiE 5 e HRER wEEk | AExk ) 78 MSL2
TR i wE | #EH
HY3130-L048 LQFP 48 L 048 Tray 250 Green3 MSL-3
HY3131-L044 LQFP 44 L 044 Tray 160 Green3 MSL-3
HY3131-L048 LQFP 48 L 048 Tray 250 Green3 MSL-3

' ERESE - aRRNEisnN (EER)
EIgn - IRHIESR R HY3131 59882 LQFP44 His » BI T EREA HY3131-L044 »
BE Tray HE - BIFR P EREN - BIFRIERHERREINS Tray
fuan - MAVEESKE HY3131 15/ LQFP48 HE » BITE R4 HY3131-L048 »
BE Tray HE - BIFR P EREN - BIFRIERHERREINS Tray
ZMSL:
RBE PR FRIRIKIE IPC/JEDEC J-STD-020 RYMREEIICAFEE DR - 1125
IPC/JEDEC J-STD-033 AR ZIE ~ B ~ EHEER -
% Green (RoHS & no CI/Br):

HYCON EfE7%s Green Product » 55 RoHS {5 ENZRIRE(Br/CI<0.1%)
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17. Packaging Information
LQFP44(L044)
B
01 VARIATIONS {ALL DIMENSIONS SHOWN IN MM)
SYMBOLS MIN. NOM. MAX,
44 34
INRIRIRIRININININN A - - 1.69
S Al 0.05 — 0.15
11— —133 AD
— _@_ — 1.35 1.40 1.45
— — cl 0.09 — 0.18
— — D 12.00 BSC
= - ~E D1 10.00 BSC
— 1 I~ ] |
—| ™ 5 E 12.00 BSC
— — E1 10.00 BSC
— — g 0.80 BSC
— — b 0.30 0.37 0.45
I — 23
Ky o L D.45 0.60 0.75
IR | L1 1.00 REF
12 22 9: o | 35 | 7
b
L=
GAGE PLANE - ———
SEATING PLANE f L
AN |
\\\ L1 /
\ S
JEDEC MS-026 Compliant
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LQFP48(L048)

VARIATIONS (ALL DIMENSIONS SHOWN IN MM)

- G SYMBOLS | MIN, | NOM. | MAX
B D1 A — — | 1.60
. Al 005 | —— | 0.5
] A2 1.35 | 1.40 | 1.45
T i o1 o2 oz
1 i c 0.08 - 0.20
O — D 9.00 BSC
— D1 7.00 BSC
== E 9.00 BSC
= £1 7.00 BSC
F— e 0.50 BSC
— L 045 | 060 | 0.75
12 \ {;=m L1 1|.0|‘J REFl
[TIUTIOTT0] T

3]
o
o
GAGE PLANE "' = il
SEATING PLANE
< 1
L
L1
JEDEC MS-026 Compliant
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18. Revision Record
Major differences are stated thereinafter :

Version Page Revision Summary
Vo1 ALL First Edition
V02 ALL 2nd Edition
V03 23 LPFBW EI {32352 EBIZ1E
Vo4 4,6-8 ACMEEEFIR, FMEBTyRMIN
28 R BRI ESENF
29~31 BN
V05 29 1270 Ordering information A&
V06 Al BB VDBEREF 18I0 High Speed ADC3 R INAESREA
Vo7 10 #iiZ OP #81%
12~13 #7e SPI@BIREB
16~17 AGNDP<n> AGNDN<n>:fHH
19 #7¢ Capacitor Array 5 AR EREG 1|
24 #78 AD1CHOP 383
25 {&1E AD2/AD3 A 5 B E
26 78 ENCHOPAD2 & ENCHOPAD3 783
24,26 AD1/AD2/AD3 JEF + EHIE
25,27 #—=58 MULFP 7 SVXI
V10 All Add HY3130 Difference
10 %] AD Gain Temperature drift
10 ADC1 R RIZE S
11 {&%] ADC Current Consumption
20 1EI0 ACM ER (B
19,20, 25~27 VSS B8 VSSA » & VDD EnE 54 VDDA

e —————— ]
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