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1. =
® AFE BiStEfab RSt ® Rail-to-Rail OPAMP
* WEEIEE RC RHE(HAC) AR ¢ PESTIIRESEART
EHHAIThRE o KB MFAEEE VDDA 5&#HEE REFO
& VDDA AL 10mA BYIREHEEE & VDDA A E 2.2V~3.6V
& =/NHIFE(Rail-to-rail) OPAMP. € REFO AI{iitHEE/E 1.2V
® 1MHz, 24-bits AADC i #=rttase ® |°C &tz
& 1°C HUEEEEO & EBinEEfug
® IR{EINEEE ® T Fsc = 400KHz
& H=EE VDD: 2.2V 10 5.5V & Sleep INRE(EIFEEIEH)
& (5EFEE VDDA: 2.2V to 3.6V ® |IRQ INBEXFF
& B{EREEE -40°C to +85°C ® BIA Module
® 24-bits XAADC & HB{FHHT(Electrochemical analysis)
& TNEFRIEEE x1/4, x1/2, x1~x16 & SYIEIS T (Bioelectrical impedance
& TETENEIRALIER, BETA analysis)
31.25Ksps € AC waveform frequency: 122Hz~250KHz
s s # Impendence Range: 1K ~ 1MQ
¢ REERRERLT & Phase detector: 0~90°
¢ IRQ I o s
® 12-bit Resistor Ladder DAC & SSOP20
& TRIEERESET, BRI mEINEE & SSOP16
& BB OPAMP HJiZITESUEIE 12-bit DAC
IngeEsIR
Internal System ADC Sample
VDD OPAMP DAC IRQ BIA Serial
Model No. Clock Clock ENOB Rate TPS Package
V) ) (type x ch.) (bit x ch.) Function Module Interface
(Hz) (Hz) (bit x ch) (sps)
2M
2.2~ SSOP20
HY3123 aM 2M~8M 19-bit x 11 8~31.25K yes R2R x 3 12-bit x 2 yes yes PCx1
5.5 am SSOP16
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2. @n

RERSIRE
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VDD VDDA AI6/REFO CLKOUT/IRQ/AI9
Internal J Bandgap 12b DAC
LDO
‘ Internal Al4
Oscillator
Al8
SCL .
12C Slave BIA
Module Module
SDA Q All
Input MUX Al3
24b YA ADC
Temperature Al5
Sensor
HY3123 Al7
AlO Al2 OPO2 All10 OPO
2-1 GHRWERGRE
2.2. Power System
VDD LDOM[1:0]
ENLDO Highimpedance
—l vDD ENLDO
VDD
Regulator <1.5mA
LDOC[2:0] 1 o] vopa | VDDA
2.4V —000 VDDAX
26V Ho01 [T 7 VDD 1uF
VDD 2.9V 010 T 250KQ
VDD 33V 011 |  gnBer _» Bandgap i oy
3.6V — 100 reference BGR LDOPL
2.3V — 101 voltage L
4.7uF 0.1uF 2.25V — 110 =
2.2V 111
= Vs VDDA VCMS
ADC common /g/
%
== ENACM
ENV12
__ADCVR+OrVR- | b
vi2 1 |g | ViZ

© 2024 HYCON Technology Corp
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2.3. GPIO PORT CLKOUT/IRQ/AI9

VDDA

ENDAPU _ |
300KQ
R_N, to ADC INL
CLKOUT/
RO/ 100KQ CLKOUT[1:0]=00b
Al9
! : Analog Input
2500 .

CLKOUT[1:0] | CLKOUT[1:0]+00b
— VSSA

o1 Clock Output=4M/512
10! Clock Output=4M/4096

IRQMode[1:0]

o1 IRQ Output, Low level
10/ IRQ Output, Low pulse

[E] 2-3 GPIO PORT CLKOUT/IRQ/AI9

2.4. 12-bit DAC |

ENDA

DAPS[1:0]

[ VDDA > 00

[ AI0_

[ A2 ENDA

Al DABIT[11:0]

DACO

AMA I AR AM

VSSA
A0
[ A6
A9

DANS[1:0]

ENDA

i

[ 2-4 12-bit DAC | Block

- —
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2.5. 12-bit DACII

ENDA2

[ VDDA >
A0
[ AI10
[ A6

VSSA
A0 >

[ A6
[ A9 >

00

ﬂMA AMA A AR

DANS2[1

ENDA2

2.6. Rail to Rail OPAMP1

© 2024 HYCON Technology Corp
www.hycontek.com

[E] 2-5 12-bit DAC Il Block

OP1PS[7:0]

DACO
V12

[ AL

[ A3
Al5

[ A6

[ A7 >

:0]

1
T

ENDA2
DABIT2[11:0]

DADCS2

OP1NS[7:0]

OP10
DACO

[ AL
[ Az >

Al5
A7
[ Aig__ >

/<J

[ A9 >

\\IO)U'I-waHO

HYGON

HYCON TECHNOLOGY

ENOP1[0]

R2ROP1

1
2
3
4
5
6
7

\

T OP10S[5:3]

2-6 Rail to Rail OPAMP1 Block

DS-HY3123-V07_SC
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2.7. Rail to Rail OPAMP2

OP2NS[9:0]

X

OoP10 |0

oP20 |1

DACO2 |2

[ Al >3

A3

[_A5__>i5

A6 >

OPZPS[?:O]L A7 7

DACO2 |0 A9 >8 OPO
op20 S2
oP10 |1 [ OPO_ 9 | R2ROP2 —&
vi2 |2
[ A1 >3
A >a
[ A5 _>is
[ A6 >l6
AT >7
L—

[&] 2-7 Rail to Rail OPAMP2 Block

2.8. Rail to Rail OPAMP3

OP3NS[7:0]
c

oP30 |0

DACO2 |1

A5 >

[ A6_>3

AT,

A9 5

A0 >6

OP3PS[7:0]
¥ [orPo2 7
DACO2 |0 - OP0O2
op3o S4
OP10 |1 R2ROP3 '—&
vi2 |2
[ A1 >3
[ A3 >a
[ a6 s
[CA10 e
DACO |7__|

© 2024 HYCON Technology Corp
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2.9. 24-bit YAADC

HYGON

HYCON TECHNOLOGY

enaocpg) V2P
INP[3:0] E ADC_CK [ CMFR
vssa oo i i [ OSREE0)
~ DCSET[3:0
[CoP204 0001 ! VREGN[[O] ] i
TS0 0010 1 — ADGN[2:0] |
TSt oot 1 —ENTPS[O] | oabit
VvDD/10 | 0100 } TPSCHI0] }]_Hn Comb N ADCR
V121 |o101 INH INX[1:0] ! < r | Filter?® H/M/L
[CVDDAD> 0110 Sl+1 !
[CoPo> o111 INN[3:0] /1_\ r':j Z A AD |
[_AI0_>| 1000 VSSA |0000 TN [ |
|| - | |
(A2 > 1001 oP10 |o001 ) \ Sl:xYa,x%,x1,x2,x4,x8,x16 |
A4 > 1010 Tso |0010 ®§ } ! N ADCIF
A6 > 1011 ts1 |ootr = AN L[:] ! Interrupt
[_Al8_>{1100 DACO |0100 Sl-i + VRiX1x% - !
[CAI9>1101 vi2_1 |o101 } !
[CoP30741110 0110 | |
[CoPoz4 1111 0111 ‘ }
L—"" [CoPo> 1000
(AL > 1001 INL
[_AI3_>|1010
A5 >|1011
[AI6_> 1100
A7 >{1101
[CAI10_> 1110
CRAND{1111

2.10.BIA Module

[§] 2-9 24-bit Yy AADC Block

BIA Module

Internal . Measurement
Oscillat Sinwave Generator . i
sataior circuit
AC Impedance ADC
measurment

2-10 BIA Block

BIA Module AR NS AR AR E N

- ———
© 2024 HYCON Technology Corp
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3. SIHIENX

3.1. ~molIHE

20 | VDDA

b4
(@]

>
S

>
=

somiRe | s HY3123

Al2
OPO E SSOP20
AI10 E Al4

AI9/CLKOUT/IRQ | 8

OPO2| 9
Al8 | 10

Figure 3-1 SSOP20 3|HIE

=
a

AI6/REFO

=
3

e[ le L] (=] e =] 5] (o] [e] 2]

VSS | 1 VDDA

>
S

>
=

HY3123

SSOP16

SDA

OPO| 5

=
@

oioiololo

>
=

AI10/AI9/CLKOUT/IRQ | 6

OPO2/AI8 | 7

=
a

Al7| 8 9 | AI6B/REFO

L] = =] L] =] (5] (2]

=] [~]

Figure 3-2 SSOP16 3 |HIE

- ———
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3.2. /0 SIEIEX

“I/O” Input/Output, “I” Input, “O” Output, “D” Digital Open-Drain, “S” Schmitt Trigger, “C” CMOS, “P” Power, “A” Analog

HYGON

HYCON TECHNOLOGY

HI /RSB igit .
SSOP20| SSOP16 | B¥r/IhaE | B=X & fad
1 1 VSS P P O A TR ERIE S
2 NC ANEEHE(Not connected), iZBS{RIFaS
3 2 VDD P P SRI{ERER, F|IMEL~10uF XTHEES
4 3 SCL DIO S 12C 1Bz IR EhS |5
. . SDA DIO S 12C B OEUES 5D
IRQ* DO C ADC ARS8 (B )
6 5 OPO P P OPAMP2 #gitH5 |f
7 6 Al10 P P EHlEE 10
Al9 P P TEHLEIE 9
8 6 CLKOUT P P MEB RC ESZPRITGAI S [
IRQ P P ADC FRBTR7SEaH 5 | B
9 7 OPO2 DAIO A OPAMP3 #gitH5 |f
10 7 Al8 AlO A EHlEE 8
11 8 Al7 AlO A EHEE7
" o Al6 AlO A EEIVENELS
REFO P P 12veEBERE, FIME0.IUFKTHES.
13 10 Al5 AlO A EHlEE 5
14 11 Al4 AlO A BB
15 12 Al3 AlO A EHIEE3
16 13 Al2 AlO A EHIEE2
17 14 All AIO A EHEEL
18 15 AlO AlO A EEIVENELY
19 NC NiZESZ(Not connected), 1ZEIBIRIF=E
20 16 VDDA AG 5 RESRREE, EBRBER, FE/MEL~10uF
JIHEEBZS (source: VDD)

© 2024 HYCON Technology Corp

www.hycontek.com

% 3-1 SIRIEN ST8E5RA

DS-HY3123-V07_SC

pagel3


http://www.hycontek.com/

HY3123

Dual 12bit DAC, 3 CH. R2ROP and BIA Module HYGON
With High Precision 24-Bit ZAADC HYCON TECHNOLOGY

3.3. HERIFCER
3.3.1. SSOP HERIRCER

AT

V\ XXXX —  #iFlogo + E£EBBIE

HY3123 — >  ERTHE:HY3123
@ XXXXXX —  ERE

WHHH

© 2024 HYCON Technology Corp DS-HY3123-V07_SC
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4. MIFIERER

4.1. HCT Glucose Meter Application

BIA Module FHE RN AR AR E N

© 2024 HYCON Technology Corp DS-HY3123-V07_SC
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5. EE=RFIE

5.1. R1FRRIIE

“-’no use,“*”’read/write,“w”write,“r’read,“r0”only read 0,“r1”only read 1,“w0”only write 0,“w1”omly write 1

“.”unimplemented bit,“x”unknown,

“y”

unchanged,“d”depends on condition

IAddres§  Name Bit 7 Bit6 | Bit5 | Bit4 Bita | Bit2 Bit 1 Bit 0 ARST IIC RST RIW
001h PWRCN | ENBGR LDOC[2:0] LDOMI[1:0] ENLDO | ENREFO || 1000 0000 || 1000 0000 KR KK Kk
oozh | osceni DADC[1:0] | cikoutiol IRQMode[1:0] IRQSEL | ENDAPU [ 0011 0000 || 00xx 0000 R KKk
003h ADCH ADC conwersion high byte data register 0000 0000 || 0000 0000 (AN AAAS
004h ADCM ADC conwersion middle byte data register 0000 0000 || 0000 0000 AR AAAT
005h ADCL ADC conwersion low byte data register ADST 0000 0000 [ 0000 0000 AAAAAAAS
00Fh | CHOPCN DAFM | ENCH |ENINXCH [ - T - - 0000 0000 || 0000 0000 KKK
010h AD1CN1 ENADL | OSRM | VREGN OSR[3:0] CMFR | 0000 0000 || 0000 0000 * k%% %k W
011h ADICN2 ENACM | ENviz | vems | LoopL | ADGN[2:0] 0000 0000 || 0000 0000 KR KKk k
012h ADICN3 VRH[1:0] VRL[1:0] DCSET[3:0] 0000 0000 || 0000 0000 R
013h AD1CN4 INP[3:0] INN[3:0] 0000 0000 || 0000 0000 KR KKk
014h ADICN5 - | Entps | TPscH INX[1:0] - - 0000 0000 || 0000 0000 KR KK Kk x
015h DACCNL | ENAIL0 DAPS[1:0] DANS[1:0] - - - 0000 0000 || 0000 0000 KKKk
016h DACCN2 | ENOP3 | ENOP2 | ENOP1 | DADCS | DALH - - ENDA || 0000 0000 | 0000 0000 R
017h DACCN3 - - - - DABIT[11:8] 0000 0000 || 0000 0000 KR KKk
018h DACCN4 DABIT[7:0] 0000 0000 || 0000 0000 KR KKk k
019h | DAC2CN1 DAPS2[1:0] DANS2[1:0] paH2 [ - [ - [ Enpa2 | oooo 0000 | 0000 oooo KKK Kk
01Ah | DAC2CN2 - - - |pabcs2 DABIT2[11:8] 0000 0000 || 0000 0000 KR KKk
01Bh | DAC2CN3 DABIT2[7:0] 0000 0000 || 0000 0000 KR KKk k
01Ch | OPINETI ] | ] | OP10S[5:3] | ] | ] ; 0000 0000 || 0000 0000 IR
01Dh | OPINET2 OP1PS[7:1] - 0000 0000 || 0000 0000 Kk ok
0l1Eh | OPINET3 OPINS[7:0] 0000 0000 || 0000 0000 KR KKk k
01Fh | OP2NETL - - T -1 - -1 -1 openspas 0000 0000 || 0000 0000 R KKk
020h | OP2NET2 OP2NS[7:0] 0000 0000 || 0000 0000 KRR KKk
021h | OP2NET3 OP2PS[7:0] 0000 0000 || 0000 0000 XK R KKKk
022h | OP3NETL sa | - ] s2 | -1 -1 -1 -1 - 0000 0000 || 0000 0000 AR
023h | OP3NET2 OP3NS[7:0] 0000 0000 || 0000 0000 R
024h | OP3NET3 OP3PS[7:0] 0000 0000 || 0000 0000 KR KKk
02Bh HAOTRIM - HAOTR[6:0] 0100 0000 | uuuu uuuu kK KKK K Kk
03eh | HaocTL [ENHAO [ HAOM1 [HAOMO| - | - [ - ] - ] rimoN | 0000 ouoo | 0000 oxoo A

%= 51 BHEFRIIR
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5.2. R{FaRiREP

5.2.1. PWRCN Register

“-’no use,“*’read/write,“w”write,“r’read,“r0”only read 0,“r1”only read 1,“w0”only write 0,“w1”omly write 1
“.”unimplemented bit,“x”unknown,“u”unchanged,“d”depends on condition
lAddres§ ~ Name Bit 7 Bité | Bits | Bit4 Bit3 | Bit2 Bit 1 Bit 0 ARST IIC RST RIW
001h PWRCN ENBGR LDOC[2:0] LDOM[1:0] ENLDO [ ENREFO | 1000 0000 || 1000 0000 || ~  **** ****
7 5-2 PWRCN #=#l457788
PWRCN 1=HIE77e8
ke S,
iz E=1 ik
- - .
Bit7 ENBGR HEBBiasEB R HEs

<0>%f4], ANERXFAREL HAO f5, BXH ENBGR SR SH A Sleep Mode
<1>j3FFIR), HFFE ADC K& TPS Hi, ENBGR /58N 1 EEHE.
Bit6~4 LDOC[2:0] | vDDAX #i-HEBEiki%ae

% ENLDO 9'1'Rt, IRERBEARRHZE VDDA i L.

LDOC[2:0] | VDDAX #itiEE | LDOC[2:0] | VDDAX igiHHEB/E
000 2.4V 100 3.6V
001 2.6V 101 2.3V
010 2.9V 110 2.25V
011 3.3V 111 2.2V

¥E: 7ESCRRAZFERY, VDDA 4R /\F VDD-0.25V,
Bit3~2 LDOM[1:0] | VDDA #g-HsEi%ee

= ENLDO #'ORY, WiREARHKHZE VDDA £ L,
<00> XFAFHIR), &£ VDDA EEmABIEL

<01> i VDD EB[E

<10> Pull high to VDD by 1.5mA.

(Itis use to initial VDDA when a small current)
<11> Reserved.

Bit1 ENLDO &R VDDA St fa E281=H28

<0>XF)(FR)
<1>j=F
Bit0 ENREFO | REFO EIERHI =4

<0> XIFAFHR)
<1> 1.2V B[EE#HH.

5.2.2. OSCCN1 Register

““’no use,“*’read/write,“w”write,“r’read,“r0”only read 0,“r1”only read 1,“w0”only write 0,“w1”omly write 1
“.”unimplemented bit,“x”unknown,“u”unchanged,“d”depends on condition
Addres§  Name Bit7 | Bit6 Bit5 | Bit4 | Bit3 | Bit2 Bit 1 Bit 0 ARST IIC RST RIW
002h OSCCN1 DADC[1:0] CLKOUT[1:0] IRQMode[1:0] IRQSEL | ENDAPU [ 0011 0000 | 00xx 0000 HEK KK KR

% 5-3 OSCCN1 54l rFee

OSCCN1 E4IE7E:
| om | &m | stk
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iz =4 ik

Bit7~6 | DADC[2:0] ADC Clock B9 Eriskizae
<00> Pre-Scale: HAO =+ 4(Fi&)
<01> Pre-Scale: HAO + 8
<10> Pre-Scale: HAO + 2
<11> Reserved

Bit5~4 | CLKOUT[L.0] | CLKOUT Ih#eithifi®es, (@H3IM#I% CLKOUT)
<00> XA, AEEFMNATE.
<01> TR HEREEE HAO SR, Pre-Scale: HAO + 512
<10> SHWEREIE HAO S, Pre-Scale: HAO + 4096
<11> #\ VSS EB{I(FHIR)

Bit3~2 IRQMode[1:0] IRQMode[1:0] IRQ Wt IhaE

<00> KA IRQ HiHIIRE(ERIA)

IRQ Mode /551, IRQ B4 HH{ERAENL:

ADC KRS, {5 IRQ MMt Low Level,

1. ¥ IRQSEL<0>=CLKOUT B, EZIA&4E Host
EEVRTFRR
(& ADCH~ADQL, 03H~0BH){TARTA S
fEER IRQ RZ, &EZ! High Level; Zi&E
5EE T CLKOUT[LO[ZE, HiKE IRQ

<01> Mode[1:0]=01b or 10b A¥, CLKOUT[1:0]89
REBSTTI.

2. % IRQSEL<1>= SDA B, 24 ADC #&#a52hK,
FEfMA IRQ HRFAT, LEATEIETE 12C 1@ifl
1, NI SDA it Low Level &7 12C Stop
ZRAKRE. ZEHREFET SCLIEH Low
Pulse ZBJLAEFF SDA, ZieA T LAE it
17 12C 1@,

IRQ Mode 25, IRQ sk Low Pulse:
ADC KREHIHY, £ IRQ MMiziEH Low Pulse
445 16 > ADC Clock AY[E]J(ADC Clock=1MHz,
Low Pulse Time= 1M/16=16 us),
1. % IRQSEL<0>=CLKOUT R, ADC &4
AT, IRQ B
MIEEHH Low Pulse; iZiREMFTANET
CLKOUT[L:0I&E, HiKTE IRQ
Mode[1:0]=01b or 10b i, CLKOUT[1:0]f9

<10>

REBSTTRL.
2. ¥4 |RQSEL<1>=SDA i, ¥4 ADC &it5ehy;
FTEME IRQ

chifrRs, IASEIELE 12C i®@iflh, M SDAKY
it Low Pulse £7£ I12C Stop Z/5AK4E;
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fiz =4 g
Host EEEEZF IRQ Low Pulse BIZRB{T
IEFIRTE Host i GPIO A& (High
to Low trigger)Ihge, A eILAEREIEREE
=/
<11> Reserved
Bitl IRQSEL IRQ LRSI S | BssiRes
<0> CLKOUT(FTIR)
<1> SDA
IRQ Mode j3a15i%xE,H IRQMode[1:0iR%E
BitO ENDAPU Al9 5|§i_EHIEB PR IS amiERES
<0> X[F_LHIEBREFRIR)
<1> [55/) 400K ohm _HiEBHZEREZ] VDDA 5|

5.2.3. ADCH ~ ADQL Register

“-’no use,“*’read/write,“w”write,“r’read,“r0”only read 0,“r1”only read 1,“w0”only write 0,“w1”omly write 1
“.”unimplemented bit,“x”unknown,“u”unchanged,“d”depends on condition

Addres§  Name Bt7 | Bit6 | Bit5 | Bit4 Bit 3 Bit 2 Bitl | Bito0 ARST IIC RST RIW
003h ADCH ADC conversion high byte data register 0000 0000 | 0000 0000 (AR AN
004h ADCM ADC conversion middle byte data register 0000 0000 || 0000 0000 LOnLrnnnr
005h ADCL ADC conversion low byte data register | ADST 0000 0000 || 0000 0000 [AAfAAAAS

%% 5-4 ADCH ~ ADQL iR 4Elzes

ADCH[7:0]. ADCM[7:0]. ADCL[7:0] ADC HiRtEHasEl7oe:

i & i

Bit7~0 ADCH][7:0] ADC High Byte #iR4E1758

Bit7~0 ADCM[7:0] | ADC Middle Byte £iEETFSE

Bit7~1 ADCL[7:1] | ADC Low Byte £{iE4E7758

Bit0 ADST ADC #uREisEEUERR

<0> ADC #iEE&ENERIER AL ADC FlEH

<1> ADC BELEFHEIR A ETIEIR. 2MEBUZEFEZ R, ZARE S
&4 0,

ADCH B7788373F 12C iIEESENEUETNALE. 2 12C B EsEEN ADCH~ ADCL E 172807, al LUEIELLER =,
FH Host B#5sEH 24-bit ADC HUIEFEIEUE, L T~—X ADC i R4 EEFsEEl ADCH~ADCL &17280Y,
Host AJREEFT | Point Address, BIRJEESEHENE, SEEUMYATSEE 7-11 1588,

- ———
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5.2.4. CHOPCN Register

“-"no use,“*’read/write,“w”write,“r’read,“r0”only read 0,“r1”only read 1,“w0”only write 0,“w1”omly write 1
“.”unimplemented bit,"“x”unknown,“u”unchanged,“d”depends on condition

Addresy  Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ARST IIC RST RIW
00Fh CHOPCN DAFM ENCH | ENINXCH 0000 0000 || 0000 0000 Xk Rk
2 5-6 CHOPCN #Z4) 487788
CHOPCN #=HlI487758:
v E=4 1 g
Bit7 DAFM Comb filter #)HEUERE.
<0> IERFHE@HE (BIA)
<1> Chopper Result #1EHiH.
(ADC1 + (ADC2))/2, T—ZNIJ3: (ADC2 + ADC3)/2....
Bit6 ENCH ADC Chopper Mode %4138
<0> X4 (FhiR)
<1> Eﬁﬁo
Note: WAZRSEIETE ENINXCH LUK DAFM, RFHBEFFE ENCH.
Bit5 ENINXCH 2] ADC BN INX[1:0| BT X
<0> ABEH, INX ESEAFERERE FUR)
<1> [SohBEnhili;
5.2.5. AD1CN1 ~ AD1CN5 Register
“-’no use,“*’read/write,“w”write,“r’read,“r0”only read 0,“r1”only read 1,“w0”only write 0,“w1”omly write 1
“.”unimplemented bit,“x”unknown,“u”unchanged,“d”depends on condition
IAddresd ~ Name Bit 7 Bit 6 Bit 5 Bit4 | Bita | Btz | Bit1 Bit 0 ARST IIC RST RIW
010h AD1CN1 ENADL | OSRM | VREGN OSR[3:0] CMFR || 0000 0000 || 00000000 || *******, wl
011h ADICN2 ENACM | ENvI2 | vems [ LDOPL | ADGN[2:0] 0000 0000 | 0000 0000 kxR ok xx
012h AD1CN3 VRH[L:0] VRL[1:0] DCSET[3:0] 0000 0000 | 0000 0000 5 X %k
013h AD1CN4 INP[3:0] INN[3:0] 0000 0000 || 0000 0000 KRR K
014h AD1CN5 -] | EntPs [ TPscH INX(1:0] | ) 0000 0000 | 0000 0000 KK KK K K
2% 5-7 AD1CN1 ~ AD1CN5 1548178
AD1CNL1 $=HIERFRS:
fiz 2 g
Bit7 ENAD1 SAADC R4 58
<0> XFAFRIR)
<1> B8
Bit6 OSRM Comb filter Level
<0> 2" comb filter(FRiR)
<1> 3" comb filter (FIRMERT, FTiAEH ENCH BIZHEE)
Bit5 VREGN VR+{Z2REELsE
<0> x1(FhiR)
<1>x1/2
Bit4~1 OSRJ[3:0] SAADC #BEVREZRSSTEE
Comb Comb
OSR[3:0] OSR filter OSR[3:0] OSR filter
Order Order
0000 32 2nd/3rd 1000 8000 2nd/3rd

- ———
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0001 64 2nd/3rd

1001

16000

2nd/3rd

0010 125 2nd/3rd

1010

32000

2nd/3rd

0011 250 2nd/3rd

1011

64000

2nd/3rd

0100 500 2nd/3rd

1100

64000

2nd/3rd

0101 1000 2nd/3rd

1101

64000

2nd/3rd

0110 2000 2nd/3rd

1110

64000

2nd/3rd

0111 4000 2nd/3rd

1111

64000

2nd/3rd

Bit0 CMFR

ZAADC SRSz Sz HIzs
<0> AREfI

<1> 8, BAFHERIRESNL. Write 1 Only, BE4BEmERA 0.

AD1CN2 =% T7es

{3 &

ik

Bit6 ENACM

ADC Common Mode Buffer 25154158
<0> XFFL)
<1> [FH, RIE VCMS RERE.

Bit5 ENV12

V12_1 BBERREHIES
<0> V12_1 KiRi%EEN REFO(FUIR)
<1>V12_1 RFEiEEFIERE V12

Bit4 VCMS

ADC Common Voltage.
<0> VDDA/2(Fig)
<1>1.2V

Bit3 LDOPL

BB 250kQ THIFBREFFX
<0>XiF (FUiR)
<1>f=H

LATJLRSS4ME LDOPL 79 1, &M VDDA R EEREAINTFREA

X {EFAAIER LDO HithiRY. (ENLDO=1b)

X ADC £&:#H[E%EFR VDDA/2-VSS Af, (VCMS=0b)

Bit2~0 | ADGN[2:0]

ADC fERiEERS

ADGN[2:0]

Gain

ADGN[2:0]

Gain

000

x1/4

100

X4

001

x1/2

101

X8

010

x1

110

x16

011

X2

111

x16

ADICN3 5427788 :

{3

&

2

Bit7~6

VRH[1:0]

VR+“+"BBE(SF S kiEes
<00> VDDA(FRIR)

<01> Al6
<10> AI9

<11>V12 1

Bit5~4

VRL[1 :0]

VRt RS SIEES
<00> VSSA(FHI®)

<01> Al5
<10> Al6
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iv4 =4 i ik
<11>V12 1
Bit3~0 | DCSET[3:0] | s|+{mEigsess
DCSET<3:0> Offset DCSET<3:0> Offset
0000 0 1000 0
0001 +1/8*(REFP—REFN) 1001 -1/8*(REFP—REFN)
0010 +2/8*(REFP—REFN) 1010 -2/8*(REFP—REFN)
0011 +3/8*(REFP—REFN) 1011 -3/8*(REFP—REFN)
0100 +4/8*(REFP—REFN) 1100 -4/8*(REFP—REFN)
0101 +5/8*(REFP—REFN) 1101 -5/8*(REFP—REFN)
0110 +6/8*(REFP—REFN) 1110 -6/8*(REFP—REFN)
0111 +7/8*(REFP—REFN) 1111 -7/8*(REFP—REFN)
AD1CN4 15#42 1788
ivd E=4 ik
Bit7~4 INP[3:0] SIH“+" NS 2 1k%ee
INP<3:0> ADC HINiEE INP<3:0> ADC B \iEBiE
0000 VSSA 1000 AlO
0001 OP20 1001 Al2
0010 TSO 1010 Al4
0011 TS1 1011 Al6
0100 VDD/10 1100 Al8
0101 V12 1 1101 Al9
0110 VDDA 1110 OP30
0111 OPO 1111 OPO2
Bit3~0 INN[3:0] Sl N2 kiR
INN<3:0> ADC HINEE INN<3:0> ADC B NiEBE
0000 VSSA 1000 OPO
0001 OP10 1001 All
0010 TSO 1010 Al3
0011 TS1 1011 Al5
0100 DACO 1100 Al6
0101 V12 1 1101 Al7
0110 - 1110 Al10
0111 - 1111 R N
ADI1CNS5 $5HI4E7728
iv4 2 ik
Bit5 ENTPS AEB TPS ZFEH
<0> X[A(FRIT)
<1> 3R, FREMETH ADC L8
Bit4 TPSCH | TPs @ith R et
<0> IEEFUR)
<1> &[E
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fiz =4 i
Bit3~2 INX SN ESE B
<00> INH->SI+,INL->SI-(flig)
<01> INH->SI+,INH->SI- & INL ;¥4
<10> INL->SI+,INL>SI- & INH j#=
<11> INL->SI+,INH->SI-
INX[1:0] ZERSE RPN T:
i INX[1:0] = 00b i i INX[1:0] = 01b i i INX[1:0] = 10b i i INX[1:0] = 11b i
| | | |
| [lNH}—DSHi | CINH S|+i | CINFD Sl+i | CINH Sl+i
i i i i i
3 | | | |
L CNnD>—— sl i 'O Sl i !N SI i L SI i
Ll I I ] |
5.2.6. DACCN1 ~ DACCN4 Register
“-”no use,“*’read/write,“w”write,“r’read,“r0”only read 0,“r1”only read 1,“w0”only write 0,“w1”omly write 1
“.”unimplemented bit,“x”unknown,“u”unchanged,“d”depends on condition
Addres Name Bit 7 Bit 6 | Bit 5 Bit 4 | Bit 3 Bit 2 Bit 1 Bit 0 ARST IIC RST RW
015h DACCNL1 ENAILO DAPS[1:0] DANS[1:0] - 0000 0000 | 0000 0000 KK K K K
016h DACCN2 ENOP3 ENOP2 ENOPL DADCS DALH - - ENDA 0000 0000 || 0000 0000 AR AR
017h DACCN3 - DABIT[11:8] 0000 0000 || 0000 0000 AR A AR
018h DACCN4 DAB[7:0] 0000 0000 || 0000 0000
2% 5-8 DACCN1 ~ DACCN4 ¥54I|4277288
DACCN1 #=HIEFES:
i =4 A
Bit7 ENAI10 Al10 PAD FF¥£5E1%
<0> OFF(fiig), AI10 FFRXF, Al10 A HIiZ K7, FTHAINEE
<1> Al10 ON
Bit6~5 DAPS[1:0] | 12-bit resistance ladder | IEFEHINEIER
<00> VDDA(FHI®)
<01> AIO
<10> Al2
<11> Al6
Bit4~3 DANS[1:0] | 12-bit resistance ladder | faEEINTELERE
<00> VSSA(FRI®)
<01> AIO
<10> Al6
<11> Al9
DACCN2 & HlEfFes
fi =4 A
Bit7 ENOP3 Rail to Rail OPAMP3 fSF#41128
<0> KA(FiL)
<1> FFg@
Bit6 ENOP2 Rail to Rail OPAMP2 fSF#4I158
<0> KAFIIR)
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iv4 =4 i ik
<1> i3
Bit5 ENOP1 Rail to Rail OPAMP1 [S 4128
<0> X[A(FRIT)
<1> HFig
Bit4 DADCS 12-bit Resistance Ladder | ¥MZizsi4) 28
<0> F4MZE(FUIR)
<1> tME
Bit3 DALH 12-hit Resistance Ladder | 15444 ZE DACO
<0> X[A(FRIT)
<1> HFig
BitO ENDA 12-bit resistance ladder | THREFFE#aE]
<0> XFFL)
<1> Fg@
DACCNS #ZHlE 1728 :
ivd & ik
Bit3~0 DABIT[11:8] | 12-pit resistance ladder | Bit11~ Bit8 -HEB/ERILL HHEIRTE
DACCN4 $=HE8 1728 :
ivd E=4 ik
Bit7~0 DABIT[7:0] | 12-bit resistance ladder | Bit7~ Bit0 B8 ERILL FHEIRE
5.2.7. DAC2CN1 ~ DAC2CN3 Register
“.”unimplemented bit,“x”unknown,“u”unchanged,“d”depends on condition
IAddress| Name Bit 7 | Bit 6 Bit 5 | Bit 4 Bit 3 Bit 2 Bit 1 Bit O ARST IIC RST R/W
01%9h DAC2CN1 DAPS2[1:0] DANS2[1:0] DALH2 - - ENDA2 0000 0000 || 0000 0000 KK Kk K K x
01Ah DAC2CN2 | | DADCS2 DABIT2[11:8] 0000 0000 || 0000 0000 KKKk Kk x
01Bh DAC2CN3 DABIT2[7:0] 0000 0000 || 0000 0000 KK Kk Kk x
2% 5-9 DAC2CN1 ~ DAC2CNS3 154457758
DAC2CNL1 1554427728
i =4 i ik
Bit7~6 DAPS2[1:0] | 12-bit Resistance Ladder Il IE[E#INELZ
<00> VDDA(FHI&)
<01> AIO
<10> Al10
<11> Al6
Bit5~4 DANS2[1:0] | 12-bit resistance ladder Il T[N JEIERR
<00> VSSA(FRIR)
<01> AIO
<10> Al6
<11> AI9
Bit3 DALH2 12-bit resistance ladder Il 154l HZE DACO?2
<0> X[A(FRIT)
<1> Fig

© 2024 HYCON Technology Corp
www.hycontek.com

DS-HY3123-V07_SC
page24



http://www.hycontek.com/

HY3123

Dual 12bit DAC, 3 CH. R2ZROP and BIA Module
With High Precision 24-Bit ZAADC

HYGON

HYCON TECHNOLOGY

3 B iR
Bit0 ENDA2 12-bit resistance ladder 1| THREFF R4
<0> XHI(FRIK)
<1> Fig
DAC2CN2 &l EFes:
i B iR
Bit4 DADCS2 12-bit resistance ladder Il #Maiz)s8
<0> FHMEFRIR)
<1> ¥ME
Bit3~0 | DABIT2[11:8] | 12-pit resistance ladder Il Bitl1~ Bit8 B EHILLANEIRE
DAC2CN3 &l EFes:
i &/ iR
Bit7~0 DABIT2[7:0] | 12-bit resistance ladder Il Bit7~ Bit0 #-HEBERILLENEIRE
5.2.8. OP1INET1 ~ OP1NET3 Register

“-"no use,“*’read/write,“w”write,“r’read,“r0”only read 0,“r1”only read 1,“w0”only write 0,“w1”omly write 1
“.”unimplemented bit,“x”unknown,“u”unchanged,“d”depends on condition
/Address Name Bit 7 Bit 6 Bit 5 | Bit 4 | Bit 3 Bit 2 Bit 1 Bit 0 ARST IIC RST R/W
01Ch OP1INET1 OP10S[5:3] 0000 0000 || 0000 0000 ||~ *******x
01Dh OP1INET2 OP1PSJ[7:1] 0000 0000 | 0000 0000 ||~ ********
O1Eh OP1INET3 OP1NSJ[7:0] 0000 0000 || 0000 0000 ||~ ********

%< 5-10 OPINET1 ~ OP1INET3 {5442 7728

OP1NET1[7:0] Rail to Rail OPAMP1 #)HisFF s E17s8 :

i & g
Bit5 OP10S[5] | <0> OFff(Ffig)
<1> AlI8
Bit4 OP10S[4] | <0> Off(FTig)
<1> Al6
Bit3 OP10SJ[3] <0> Off(Flig)
<1> Al4
OP1NET2[7:0] Rail to Rail OPAMP1 IEMIN\imFFFiahE17ss
i & g
Bit7 OP1PSJ[7] <0> Off(FHi&)
<1> Al7
Bit6 OP1PS[6] <0> Off(Flig)
<1> Al6
Bit5 OP1PS[5] <0> Off(Flig)
<1> Al5
Bit4 OP1PS[4] <0> Off(F&i&K)
<1> Al3
Bit3 OP1PS[3] <0> Off(F&iK)
<1> All
Bit2 OP1PS|[2] <0> Off(FRig)

© 2024 HYCON Technology Corp

www.hycontek.com

DS-HY3123-V07_SC
page25



http://www.hycontek.com/

HY3123

Dual 12bit DAC, 3 CH. R2ZROP and BIA Module
With High Precision 24-Bit ZAADC

HYGON

HYCON TECHNOLOGY

i B ik
<1>V12
Bitl OP1PS[1] <0> Off(FHig)
<1> DACO
OP1NET3[7:0] Rail to Rail OPAMP1 Al \imFF e E17as :
{3 B ik
Bit7 OPINS[7] <0> Off FiR)
<1> Al9
Bit6 OP1NS|6] <0> Off(FiR)
<1> Al8
Bit5 OP1NS[5] <0> Off(FiR)
<1> Al7
Bit4 OP1NS[4] <0> Off(FHig)
<1> Al5
Bit3 OP1NS[3] <0> Off(FRiR)
<1> Al3
Bit2 OP1NS|2] <0> Off(FRiR)
<1> All
Bitl OP1NS[1] <0> Off(FHig)
<1> DACO
Bit0 OP1NSIO] <0> Off(FiR)
<1>OP10
5.2.9. OP2NET1 ~ OP2NET3 Register
“-”no use,“*’read/write,“w”write,“r’read,“r0”only read 0,“r1”only read 1,“w0”only write 0,“w1”omly write 1
“.”unimplemented bit,“x”unknown,“u”unchanged,“d”depends on condition
Addres§  Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Btl | Bito ARST IIC RST RIW
01Fh OP2NETL - - - - - - OP2NS[9:8] 0000 0000 [ 0000 0000
020h OP2NET2 OP2NS[7:0] 0000 0000 | 0000 0000 KRk Kk
021h OP2NET3 OP2PS[7:0] 0000 0000 [ 0000 0000 X

2 5-11 OP2NET1 ~ OP2NET3 &4l4E17eE

OP2NET1[7:0] Rail to Rail OPAMP2 1= #4217 28

i & Faig
Bit1 OP2NSI9] <0> Off(Fig)
<1> OPO
BitO OP2NS[8] <0> Off(Flig)
<1> Al9
OP2NET2[7:0] Rail to Rail OPAMP2 Tl N FF izt 4E1728
I & i#
Bit7 OP2NS[7] | <0> OFff(FRiR)
<1> Al7
Bit6 OP2NS[6] <0> Off(Flig)
<1> Al6
Bit5 OP2NS[5] <0> Off(Flig)
<1> Al5
Bit4 OP2NS[4] <0> Off(Flig)
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fiz S iz
<1> Al3
Bit3 OP2NSJ[3] <0> Off(Flig)
<1> All
Bit2 OP2NS[2] <0> Off(FHig)
<1> DACO2
Bit1 OP2NSJ[1] <0> Off(Flig)
<1> OP20
BitO OP2NSJ0] <0> Off(Flig)
<1> OP10
OP2NET3[7:0] Rail to Rail OPAMP2 TEM N FF K 4E1728 :
fi &H i
Bit7 OP2PSJ[7] <0> Off(FHig)
<1> Al7
Bit6 OP2PS[6] <0> Off(Flig)
<1> Al6
Bit5 OP2PS[5] <0> Off(Flig)
<1> Al5
Bit4 OP2PS[4] <0> Off(FTi&)
<1> Al3
Bit3 OP2PSJ[3] <0> Off(Flig)
<1> All
Bit2 OP2PS[2] <0> Off(Flig)
<1>V12
Bit1 OP2PS[1] <0> Off(Flig)
<1> OP10
BitO OP2PS[0] <0> Off(Flig)
<1> DACO2

5.2.10. OP3NET1 ~ OP3NET3 Register

“-"no use,“*’read/write,“w”write,“r’read,“r0”only read 0,“r1”only read 1,“w0”only write 0,“w1”omly write 1
“.”unimplemented bit,“x”unknown,“u”unchanged,“d”depends on condition

/Address

Name

Bit 7

Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O

ARST

IIC RST

R/W

022h

OP3NET1

s4

S2

0000 0000

0000 0000

023h

OP3NET2

OP3NS[7:0]

0000 0000

0000 0000

********

024h

OP3NET3

OP3PS[7:0]

0000 0000

0000 0000

%% 5-12 OP3NET1 ~ OP3NET3 54481758

OP3NET1[7:0] Rail to Rail OPAMP3 15 #l/421728

&
S4

ik
OP30 5 OPO2 PAD 2 [alRUEREFF X154
<0> FE&EFHIR)
<1> OPAMP3 #itHim OP30 558&%F] OPO2 PAD
OP20 5 OPO PAD 2 jElAUEEFF X154
<0> FFEE(FHIR)
<1> OPAMP2 HitHim OP20 5888 OPO PAD

{
Bit7

Bit5 S2
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OP3NET2[7:0] Rail to Rail OPAMP3 i NI i Erzse :

i e ik

Bit7 OP3NSJ[7] <0> Off(Fig)
<1> OPO2

Bit6 OP3NSJ[6] <0> Off(Fig)
<1> Al10

Bit5 OP3NSJ[5] <0> Off(Fig)
<1> Al9

Bit4 OP3NS[4] | <0> Off(FliR)
<1> Al7

Bit3 OP3NS[3] <0> Off(Flig)
<1> Al6

Bit2 OP3NS[2] <0> Off(Flig)
<1> Al5

Bit1 OP3NSJ[1] <0> Off(Flig)
<1> DACO2

Bit0 OP3NS[0] <0> Off(FTi&)
<1> OP30

OP3NET3[7:0] Rail to Rail OPAMP3 IEMi Nl FF =154 iE 17 e .

& &5 Faig

Bit7 OP3PSJ[7] <0> Off(Flig)
<1> DACO

Bit6 OP3PSJ[6] <0> Off(Flig)
<1> Al10

Bit5 OP3PS[5] <0> Off(FRIK)
<1> Al6

Bit4 OP3PS[4] <0> Off(FHig)
<1> AlI3

Bit3 OP3PSJ[3] <0> Off(Flig)
<1> All

Bit2 OP3PS[2] <0> Off(Flig)
<1>V12

Bit1 OP3PSJ[1] <0> Off(Flig)
<1> OP10

BitO OP3PSJ[0] <0> Off(Flig)
<1> DACO2

5.2.11. HAOTRIM Register

“’no use,“*’read/write,“w”write,“r’read,“r0”only read 0,“r1”only read 1,“w0”only write 0,“w1”omly write 1
“.”unimplemented bit,“x”unknown,“u”unchanged,“d”depends on condition

IAddres§ ~ Name Bit 7 Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl1 | Bit0 ARST IIC RST RIW

02Bh | HAOTRIM - HAOTR[6:0] 0100 0000 || uuuu uuuu || *x e s e

2% 5-14 HAOTRIM 154I|421758

HAOTRIM(7:0] HAO SRR e E 7 es
| o | &mm fid

- ———
© 2024 HYCON Technology Corp DS-HY3123-V07_SC
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Bit6~0 HAOTRI[6:0] | HAO 4fiRrh( \EEE 558
<0000000>E] /% FIR

<1000000>/( 51 0.0%

<1111111>A[FEE TR
Trim LSB ~ 0.5%

5.2.12. HAOCTL Register

““’no use,“*’read/write,“w”write,“r’read,“r0”only read 0,“r1”only read 1,“w0”only write 0,“w1”omly write 1
“.”unimplemented bit,“x”unknown,“u”unchanged,“d”depends on condition

Addres§  Name Bit7 | Bite | Bits | Bita | Bita | Bit2 | Bit1 | BIitO ARST | ICRsT RIW
03Dh TST RSV. uuuu uuuu || uuuu uuuu HOE R ORE
03eh | HAaoctL [ENHAO [HAOM1 [HAOMo [ - | - [ - | - ]7rimON] 12000 0uoo || 1000 0x00 R

2 5-15 HAOCTL =4l4E178

TST[7:0] Reserved Byte:
ivd =4 ik
Bit7~0 TST[7:0] Reserved. 1577 E2UE. EAIAE 0x00.

HAOCTL[7:0] SRERiEHISEImHETFes

@ &% iR
Bit7 ENHAO HAO jZahzEH

<1> BHIAEEER HAO E%ss (i)
<0> XHINEEIE HAO ES%=8
Bit6~5 HAOM[1:0] HAO SRRz %I

<00> 2MHz HAO(Fi%)

<01> 4MHz HAO
<10> 8MHz HAO
<11> Reserved

Bit0 TRIMON HAO RIEEE NRIFEHINL
<O>FRPMEIPIRZS, TJLAEFHT HAOTRIM :HAOTR[6:0)(&.
<I>{EPIRE, RS T HAOTRIM: HAOTR[6: 0[BT EIEMKL,
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6. HBSIFE

6.1. ABSOLUTE MAXIMUM RATINGS

Absolute maximum ratings over operating free-air temperature (unless otherwise noted)

Voltage applied at VDD to VSS
Voltage applied to any pin

.................................. -02Vto6.0V
................................ -0.2VtoVDD + 0.3V

Diode current at any device terminal . . . ... . . 12 mA

Storage temperature

Operation temperature
Total power dissipation

Maximum output current sink by CLKOUT pin

6.2. Recommended operating conditions

......................................... -55°C to 150°C

Ta = -40°C ~ 85°C,unless otherwise noted

Sym. Parameter Test Conditions Min. Typ. | Max. | Unit
Vop Supply Voltage All digital peripherals 2.2 5.5
Vopa Supply Voltage Analog peripherals 2.2 3.6 \%
Vss Supply Voltage 0 0
6.3. Internal RC Oscillator
Ta = 25°C,Vpp = 3.0V, unless otherwise noted
Sym. Parameter Test Conditions Min. Typ. | Max. | Unit
HAO | High Speed Oscillator frequency 2MHz Mode, HAOM[1:0]=00b 1.65 1.95 2.25 MHz
4MHz Mode, HAOM[1:0]=01b 3.45 4.0 4.56 MHz
8MHz Mode, HAOM[1:0]=10b 7.57 8.5 9.16 MHz
HAO Trim Range[6:0] -63 64 LSB
2MHz HAO Trim LSB 0.345 %
4MHz HAO Trim LSB 0.3 %
8MHz HAO Trim LSB 0.21 %
HAO Drift vs. VDD 2M HAO Drift vs. Temperature
5.0 e 2 M HZ —1 .2V
4.0
3.0 e A M HZ 2.0 3.0V
€ 20 8MHz £ 00 — ‘ : SI5V
< £ \
'5- 1.0 - 5 20
z 00 ,ﬁ‘ T T — ) z
g -1.0 — § 40
g -2.0 -+ g 6.0
30 - &
-4.0 8.0
5.0 -10.0
NS © 0O N ©OONT O 0O T N -40  -20 0 20 40 60 80 100 125
N AN AN NMMOOHOOO I I I OO W0 o
VDD (V) TA (C)

Figure 6.3-1 HAO vs. VDD

© 2024 HYCON Technology Corp
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4M HAO Drift vs. Temperature o 8M HAO Drift vs. Temperature
e \/DD=2.2V e \/DD=2.2V
20 ——VDD=3.0V _ 20 ——VDD=3.0V
8 -20 a8 -20 —
% -4.0 g -4.0
;': -6.0 E’a 6.0
- -8.0 -8.0
100 e 20 0 20 40 60 80 100 125 00 e 20 0 20 40 0 80 100 125
TA (C) TA(C)
Figure 6.3-3 HAO(4.0MHz) vs. Temperature Figure 6.3-4 HAO(8.0MHz) vs. Temperature
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6.4. Supply current into VDD excluding peripherals current

Ta = 25°C,Vpp = 3.0V, unless otherwise noted

Sym. Parameter Test Conditions Min. Typ. | Max. | Unit
ILp3 Low Power 3 HAO = off, All IP Off, Sleep state 0.3 1.0 uA
HAO: Internal High Accuracy Oscillator frequency.

Ta = 25°C,Vpp = 5.5V, unless otherwise noted

Figure 6.4-1 lLp3 vs. VDD

© 2024 HYCON Technology Corp
www.hycontek.com

Sym. Parameter Test Conditions Min. Typ. | Max. | Unit
ILp3 Low Power 3 HAO = off, All IP Off, Sleep state 0.5 2 UA
Sleep current vs. TA
Sleep current vs. VDD 3.0000
——5V /
0.350 2.5000
e SLEEP — 1V /
0.300 \ 2.0000 /
0.250 « Vv / /
\ < 1.5000 v //
0.200
< o 1.0000
0.150
0.100 0.5000
0.050 0.0000
0.000 . I@Q o & \\,pg éga(“ \\@Q \\q;og . @%(“ . \:{;}Q
5.0v 4.5V 4.0V 3.5V 3.0v 2.5V 2.0v A A
VDD(V) .
Figure 6.4-2 l.p3 vsS. Temperature

DS-HY3123-V07_SC
page32



http://www.hycontek.com/

HY3123
Dual 12bit DAC, 3 CH. R2ROP and BIA Module HYGON
With High Precision 24-Bit ZAADC HYCON TECHNOLOGY

6.5. GPIO PORT CLKOUT/IRQ/AI9

Ta = 25°C,Vpp = 3.0V,unless otherwise noted

Sym. | Parameter | Test Conditions | Min. | Typ. | Max. | Unit
Analog Input
ke | Leakage Current 0.1 uA
Rpu | Port pull high resistance 351 390 429 kQ
Output voltage and current and frequency
) VDD<4V, loy=10mA, Vpp -0.3
Vou High-level output voltage
VDD>=4V, lon=15mA, Vpp -0.4 v
VDD<4V, lg =-10mA Vss +0.3
Vo Low-level output voltage
VDD>=4V, lo =-15mA Vss +0.4
VDD=3.3V,VOH vs. IL VDD=3.3V,VOL vs. IL
4.0 0.45
0.40
3> \ 0.35 /
s 3.0 = 0.30 //
g - \ g 025 /
£ o~ £ 020
> 20 2015 —
15 0.10 //
0.05
10 0.00 —
OMA 5MA 10MA 15MA 20MA 25MA 30MA 35MA
) OMA 5MA 10MA 15MA 20MA 25MA 30MA 35MA
Loading (mA) Loading (mA)
Figure 6.5-1 Vo vs. loH Figure 6.5-2 VoL vs. loL
© 2024 HYCON Technology Corp DS-HY3123-V07_SC
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6.6. Brownout Reset (BOR)

Ta = 25°C,Vpp = 3.0V,unless otherwise noted

© 2024 HYCON Technology Corp
www.hycontek.com

Figure6.6-1 BOR vs. Temperature

Sym. Parameter | Test Conditions Min. Typ. | Max. | Unit
Pulse length needed to accepted reset internally, tq..vr 2 uS
Vpp Start Voltage to accepted reset internally Ta = 25°C
(LDH),Vive A 1.5 1.65 1.8 \%

BOR | Voo Start Voltage to accepted reset internally Ta =-40°C ~ 85 °C 1.45 185 Vv
(L>H),Vivr, ' )

Current consumption VDD=3.3V 0.3 UA
VDD=5.5V 05 UA
BORvs. TA
1.800 ——VLVR
1.750 —
\ Release
1.700
>
T 1600 -
8
£ 1,550
o
> 1.500 —
1.450
1.400
1350
40 20 0 20 40 60 80 100 125
TA(C)

DS-HY3123-V07_SC
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6.7. Power System
Ta = 25°C,VDD = 3.0V, unless otherwise noted
Sym. Parameter Test Conditions Min. Typ. Max. Unit
VDDA operation IL=0mA
LDOCJ[2:0]=000b 20 UA
current, lyppa
LDOC [2:0]=000b 2.28 2.4 2.52 V
LDOC [2:0]=001b 2.47 2.6 2.73 V
I = 01mA LDOC [2:0]=010b 2.755 2.9 3.045 V
Select VDDA output \;|50>. ma LDOC [2:0]=011b 3.135 3.3 3.465 \%
voltage = LDOC [2:0]=100b 3.42 3.6 3.78 V
VDDA g VDDA+0.25V [2:0]
LDOC [2:0]=101b 2.19 2.3 2.42 V
LDOC [2:0]=110b 2.14 2.25 2.36 \
LDOC [2:0]=111b 2.09 2.2 2.31 \
Dropout voltage IL = 10mA LDOC [2:0]=000b 400 mV
LDOC [2:0]=000b
Temperature drift [2:0] Ta=-40°C~85°C 50 ppm/°C
I = 10uA
Vpp Voltage drift LDOC [2:0]=000b Vpp=VDDA+0.25V~5.5V +0.2 %IV
REFO operation 50 UA
Current, IREFO
IL = 0mA, 1.14 1.2 1.26 V
output voltage, V VDDA=2.4V, I.=0.2mA
REFO P 98 Yrero 1 ENvVi2=1b - _ 0.94 0.96 Vrero
(include ESD resistance)
Temperature drift Ta=-40°C~85°C 50 ppm/°C
Vppa Voltage drift 100 uv/iv
ACM operation current, | yppA=2.4V, 50 UA
lacm ENADC[0]=1b,
Internal Analog ENACM=1b VCMS=0b,
ACM Common Mode I, = OuA VDDA v
Voltage ,Vacu=1.2V or VCMS=1b,
Vacw VDDA/2 I = OUA 1.14 1.2 1.26 v
Temperature drift Ta=-40"C~85°C, 50 ppm/°C
ENACM [0]=1b
VDDA: Adjust Voltage Regulator,
ACM: Internal Analog Common Mode Voltage VDDA/2 (No voltage output) or 1.2V
VDDA(LDOC[2:0]=000b) vs. VDD VDDA(LDOC[2:0]=010b) vs. VDD
2.406 2.896
2.406 ——Il=10uA 2.896 \ ——IL=10uA
2.405 \\ 2.895 AN
_2.895
S 2405 \C S 5801 N\
g 2404 N~ & 2894 ~.
£ 2404 ~— £ 2503 T~
2 5403 > 2893 S
2.403 2.892
2.402 2.892
2.402 2.801
5.5V 5.0V 45V 40V 3.5V 3.0V 2.5V 5.5V 5.0v 4.0V 3.5v 3.0v
VDD(V) VDD(V)

Figure 6.7-1 VDDA(000b) vs. VDD

Figure 6.7-2 VDDA(010b) vs. VDD

Ik i e i i bbb
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VDDA(LDOC[2:0]=000b) vs. TA

2.412
2.410 e=\/DD=5V,IL=10uA

/-_\
2.408
S 2.406 s N\

HYGON

HYCON TECHNOLOGY

VDDA(LDOC[2:0]=010b) vs. TA

2:900 ===\/DD=5V,IL=10uA

2.898

2.896 P
2.894 P SN

@ 2.404

oo

8 2402

o

S 2.400
2.398

7 \

S 2892

@ 2.890

5 2.888

o

S 2.886
2.884

N

AN

AN

N

2.396
2.394

2.882
2.880
2.878

RPN IR R S g
N R R S S N G

Figure 6.7-3 VDDA(000b) vs. Temperature

VDDA vs. Load current

2.420 e===\/DD=3.6V,VDDA=2.4V mode

g 2.400 e

2 \

S 2.380

2 \
S 2360

o’ o—

OmA 5mA 10mA 15mA 20mA 25mA 30mA
Load current(mA)

Figure 6.7-5 VDDA vs. Load current
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6.8. ZAADC, Power Supply and recommended operating conditions

Ta = 25°C,Vpp = 3.0V, VDDA=2.4V,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. | Unit

Vspis | Supply Voltage at VDDA | ENVDDA[0]=0 | 22 36 v

f sp1s Modulator samplg frequency, ADC_CK 1000 KHz
Over Sample Ratio, OSR 64 65536

GAIN =16,
ADC_CK=1MHz

Operation supply current

I'spis | \ithout PGA ENADC[0]=1

260 UuA

6.8.1. ZAADC, performance
Ta = 25°C,Vpp = 3.0V, VDDA=2.4V,V\r=1.0V,GAIN=1 without PGA,fSD18=1MHz,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. | Unit
VDDA=2.4V Vvr=1.0V,AS|=£200mV
INL Integral Nonlinearity(INL) +0.003 +0.01 %FSR
VDDA=2.4V Vvr=1.0V,AS|=£450mV
No Missing Codes® ADC_CK=1MHz,0SR=64000 23 Bits
Gsb1s Temperature drift Gain x16 | Ta=-40°C~ 85°C, 10 ppm/°C
Offset error of Full Scale
Rang input voltage range Gain=2 1 %FSR
with Chopper AAI=ZOV
E AVR=1.2V
0s DCSET[3:0]=<0000> GAIN=1 0.004
*AAl is external short 0.003
Offset error temperature GAIN=2 . WPC
drift with chopper GAIN=4 0.003
GAIN=16 0.002
Ven=0.7V to 1.7V, Vs=0V, 90
N Vyvr=1.0V GAIN=1
CMspi1s | Common-mode rejection Vou=0.7V 10 L7V, Ve=0V, o dB
Vyvr=1.0V GAIN=16
VDDA=3.0V,AVDDA=+100 GAIN=1
PSRR DC power supply rejection mV, Vvr=1.0V, PGA—E)ff 75 dB
Vs|:1.2V,V5|.:1.2V, B
ADC Offset vs Temperature ADC VIN: VvDD/10 VS, Temperature
0.5
02 0.4
< 00 0.3
= -40 20 0 25 85 100 125 = 0.2
2 02 Eal /
% E - /
2 -0.4 (= 0 -
o o
3 06 a 0.1 ——
£ 9 .02
=08 VDD3.3V, VDDA2.4V 0.3
1.0 Chopper On -0.4 -
Temperature (°C) -0.5
40 -20 0 25 45 65 85 100 125
ADGN=1 ADGN=2 ADGN=4 ADGN=8 == ADGN=16 TA (T)
Figure 6.8-1 ADC Offset drift with Temperature Figure 6.8-2 VDD/10 drift with Temperature
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ADC Gain Ratio vs Temperature, VR=ext.1.2v
ADC Vin=0.6 x Full scale
200
150
100
50

50 -40 220 0 25 45 65 85 100 w5

-100
-150
-200
-250
-300

Normalized Gain Ratio (PPM)

Temperature (°C)

ADGN1 ADGN2 ADGN4 ADGN8

Figure 6.8-3 ADC Gain drift with Temperature
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6.8.2. ZAADC Noise Performance

Ta = 25°C,Vpp = 3.0V, VDDA=2.4V,unless otherwise noted
¥1X3 TAADC R4t T EEMNBMAN RIS, TRIIHHEBAIZEMIERS  Gain, Output rate, K BimExA
MANBEFXR. WAFAREEINPBANSIER, SE8EN 1.2V, B 1024 E41E.

ENOB(RMS) with OSR/GAIN at A/D Clock=1MHz, VDD=3.3V, VDDA=2.4V, Vin=VSSA-VSSA, VREF=(VDDA-VSS)/2=1.2V,

OSR 32 64 125 250 500 1000 2000 4000 8000 16000 32000 64000
Max. Vin(mv) Output rate(Hz)
=0.9VREF® PGAG 31250 15625 8000 4000 2000 1000 500 250 125 63 31 16
i = x ADGN
+2160 025 = off x 025 104 12.2 13.48 15.21 15.79 16.26 16.59 17.14 17.98 18.56 18.98 19.6
+2160 0.5 = off x 05 104 12.21 13.63 15.29 15.81 16.45 17.03 17.49 17.97 18.36 18.98 1941
+1080 1 = off x 1 10.44 12.11 14.14 15.29 15.87 16.36 16.99 17.56 18.01 18.47 18.87 19.41
+540 2 = off x 2 10.39 12.18 1357 15.21 159 16.46 16.98 17.47 17.93 18.41 18.86 19.41
+270 4 = off x 4 10.38 12.16 13.29 15.22 15.74 16.29 16.88 1735 1785 1833 1891  19.26
+135 8 = off x 8 10.42 12.09 13.49 151 15.63 16.19 16.81 1728 1786 1828 1872  19.09
+68 16 = off x 16 10.33 12 13.92 15.01 15.58 16.11 16.68 17.11 17.59 18.14 1855 19
(1) Max. Vin(mV) is the max. input voltage single end to ground(VSS)
ENOB(RMS) with OSR/GAIN at A/D Clock=1MHz, VDD=3.3V, VDDA=2.4V, Vin=VSSA-VSSA, VREF=(VDDA-VSS)/2=1.2V, Chopper On
OSR 32 64 125 250 500 1000 2000 4000 8000 16000 32000 64000
Max. Vin(mV) Output rate(Hz)
1]
=0.9VREF® Gain |= PGNAG « ADGN 5% 7813 4000 2000 1000 500 250 125 63 31 16 8
+2160 025 = off x 025 10.89 12.7 14.2 15.88 16.39 16.74 16.83 17.63 18.5 19.07 195 20.04
+2160 0.5 = off x 05 10.8 12.65 14.21 15.66 16.25 16.93 17.38 17.92 18.47 19.01 19.48 20
+1080 1 = off x 1 10.85 12.69 14.07 15.66 16.43 16.95 17.49 17.88 18.48 19.04 19.35 20.01
+540 2 = off x 2 10.87 12.73 14.2 15.68 16.45 16.85 17.41 18.04 18.41 18.94 19.36 19.91
+270 4 = off x 4 10.92 12.72 14.11 15.69 16.2 16.93 17.41 17.95 18.37 18.86 19.46 19.87
+135 8 = off x 8 10.85 12.68 14.04 15.52 16.01 16.66 17.39 17.83 18.31 18.8 19.29 19.73
+68 16 = off x 16 10.81 12.53 13.88 15.48 16.1 16.63 171 17.68 18.06 18.52 19.14 19.48
(1) Max. Vin(mV) is the max. input voltage single end to ground(VSS)
Table6.8-4 ZAADC ENOB Table
RMS(uV) with OSR/GAIN at A/D Clock=1MHz, VDD=3.3V, VDDA=2.4V, Vin=VSSA-VSSA, VREF=(VDDA-VSS)/2=1.2V,
OSR 32 64 125 250 500 1000 2000 4000 8000 16000 32000 64000
Max. Vin(mV) Output rate(Hz)
=0.9VREF® . PGAG 31250 15625 8000 4000 2000 1000 500 250 125 63 31 16
Gain = N x ADGN
+2160 025 = off x 025 7167.72 2052.62 846.32 255.25 170.77 122.81 97.90 66.85 37.35 25.06 18.76 12.19
+2160 0.5 = off x 05 3585.84 1019.28 380.01 120.90 84.36 53.83 36.00 26.22 18.85 14.33 9.37 6.94
+1080 1 = off x 1 1735.51 547.67 133.84 60.37 40.41 28.69 18.53 12.51 9.17 6.64 5.03 3.47
+540 2 = off x 2 900.82 259.54 99.46 31.89 19.82 13.37 9.36 6.67 4.85 3.47 253 1.73
+270 4 = off x 4 453.79 131.66 60.29 15.78 11.03 7.53 4.99 3.61 2.56 1.83 1.22 0.96
+135 8 = off x 8 219.94 69.37 26.29 8.58 5.94 4.03 2.64 1.90 1.27 0.95 0.70 0.54
+68 16 = off x 16 117.26 36.75 9.75 4.59 3.08 214 1.44 1.07 0.76 0.52 0.39 0.29
(1) Max. Vin(mV) is the max. input voltage single end to ground(VSS)
RMS(uV) with OSR/GAIN at A/D Clock=1MHz, VDD=3.3V, VDDA=2.4V, Vin=VSSA-VSSA, VREF=(VDDA-VSS)/2=1.2V, Chopper On
OSR 32 64 125 250 500 1000 2000 4000 8000 16000 32000 64000
Max. Vin(mV) Output rate(Hz)
1)
=0.9VREF® Gain = POAG | ipon 1598 7813 4000 2000 1000 500 250 125 63 31 16 8
+2160 025 = off x 025 5078.12 1456.73 515.21 159.79 112.25 88.58 83.03 47.74 25.99 17.59 12.99 8.96
+2160 05 = off x 05 2710.97 751.58 255.16 93.61 61.88 38.69 28.29 19.52 13.28 9.18 6.59 4.59
+1080 1 = off x 1 1306.67 365.13 140.05 46.81 27.27 19.14 13.14 9.99 6.62 4.48 3.62 2.30
+540 2 = off x 2 647.24 178.25 64.25 22.97 13.50 10.24 6.96 4.49 3.46 241 1.79 1.23
+270 4 = off x 4 312.62 89.41 34.05 11.41 8.04 4.85 3.46 2.38 1.79 1.27 0.84 0.63
+135 8 = off x 8 163.64 45.95 17.88 6.44 4.57 291 1.76 1.30 0.93 0.66 0.47 0.35
+68 16 = off x 16 83.87 25.55 10.02 331 214 1.49 1.07 0.72 0.55 0.40 0.26 0.21
Table6.8-5 >AADC RMS Noise Table

The RMS noise are referred to the input. The Effective Number of Bits (ENOB(RMS Bit)) is defined as:

ENOB(RMS) =

RMS Noise =

FSR

RMS Noise
In(2)

1024
2x VREF x| > (ADO[K]- Average )’

k=1
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Where FSR (Full - Scale Range) =2 x VREF/Gain.

1024

> (ADO[K])

k=1

1024

Average

RMS Noise Diagram

500 8
Gain=1,
450 | Output rate ~ 244sps (OSR:2048), 6
LSB base on 16-bit output
400
4
350
@ 2
8 300 a
& 250 3 0
5 S
& 200 E- 2
150 =
o]
-4
100
50 -6
s} -8
6 -5 -4 3 2 -1 0 1 2 3 4 5 8
QOutput Code (LSB)
Figure 6.8-1 RMS Noise Diagram
RMS Noise Diagram
500 8
Gain=16,
450 | Qutput rate ~ 244sps (OSR:2048), 8
400 LSB base on 17-bit output
4
350
o 2
8 300 a
& 250 % [s}
= O
g 200 E—- 2
150 =
o
-4
100
50 -8
0 -8
6 5 4 3 2 1 0 1 2 3 4 5 &
Output Code (LSB)
Figure 6.8-3 RMS Noise Diagram
RMS Noise Diagram
500 8
Gain=1,
450 | Qutput rate ~ 8sps (OSR:65536), 8
400 LSB base on 19-bit output
4
350
@ 2
g 300 9
& 250 % 0
S O
g 200 E 2
150 =
(o]
-4
100
50 6
0 -8
6 5 4 3 2 1 0 1 2 3 4 5 &

Output Code (LSB)

Figure 6.8-5 RMS Noise Diagram
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RMS Noise Diagram

Gain=1,
Qutput rate ~ 244sps (OSR:2048),
LSB base on 16-bit output

IM'MHHHTIIMHM

201 401 601 801 1001

Time (reading number)

Figure 6.8-2 Output Code Diagram

RMS Noise Diagram

Gain=186,
Qutput rate ~ 244sps (OSR:2048),
LSB base on 17-bit output

201 401 601 801 1001

Time (reading number)

Figure 6.8-4 Output Code Diagram

RMS Noise Diagram

Gain=1
Qutput rate ~ 8sps (OSR:65536),
LSB base on 19-bit output

1 201 401 601 801 1001

Time (reading number)

Figure 6.8-6 Output Code Diagram
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Figure 6.8-7 RMS Noise Diagram

6.8.3. ZAADC Temperature Sensor

Dual 12bit DAC, 3 CH. R2ROP and BIA Module HVC:\,"\N
With High Precision 24-Bit ZAADC HYCON TECHNOLOGY
RMS Noise Diagram RMS Noise Diagram
500 8
Gain=16, Gain=16
450 | Qutput rate ~ 8sps (OSR:65536), 6 Output rate ~ 8sps (OSR:65536),
400 | LSBbase on 19-bit output LSB base on 19-bit output
350 _ 4
, 300 @ 2
E 250 % 0
g 200 %: >
150 3 .
100
50 -6
0 -8
6 5 4 3 2 1 0 1 2 3 4 5 & 1 201 401 601 801 1001

Time (reading number)

Figure 6.8-8 Output Code Diagram

Ta = 25°C,Vpp = 3.0V, VDDA=2.4V,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. Unit
TCs Sensor temperature drift 173 uv/°C
KT Absolute Temperature Scale 0°K -272 °C
TCerr | One point calibrate error temperature Calibration at 25°C of -40°C~85°C £2 °C
™y
TPS error with temperature
VDD=3.3v,VDDA=2.4v,0SR=64000
ADGN=1,VR=VI12-VSS
TPS Offset = 1
TPS Data=(TPSCHO(TSO-TS1)-TPSCHI(TS1-TS0))/2
3.0 5
25 /’
£ 20
L
2 1.5
o
g 10
E 0.5 N
9 ' NSl
05 -401-201 O | 25145 | 65 | 85 [100] 125
TA(C)
—— 3
.

Figure 6.8-9 TPS Temperature Error
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6.9. Rail to Rail OPAMP1,

OPAMP2, OPAMP3

HYGON

HYCON TECHNOLOGY

Ta = 25°C,Vppsy = 3.0V, VDDA=2.4V,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. Unit
VDDA Power supply 2.2 3.6 \Y
Vout Output range 0 VDDA \%
VN Input common range 0 VDDA \%
lopa OPAMP current 360 UuA
. VDDA = 3.0V, 1 mA
loPA LOAD Output current loading (push | 0.3V< Output voltage <VDDA-0.3V
— or pull) VDDA = 2.4V, 05 mA
0.3V< Output voltage <VDDA-0.3V
CLoaDp Max output capacitor load 1 nF
SR Slew rate 8?36{51'2?\5{552%2\7100‘)[:’ 0.6 V/uS
UGB Unit gain bandwidth Loading C=100pF 1000 KHz
Vos Offset error Vin =1.2V -5 +5 mV
DFD Digital filter delay VDDA = 3.0V 2 us
Csa Sample capacitor 10 pF

© 2024 HYCON Technology Corp
www.hycontek.com

Offset(uV)

OP1,0P2,0P3 Offset Drift

1200
VDD=3.3V, VDDA=2.4V
1000 OP Comman at 1.2v, unitgain output
800
600
400

200

-200

-400
Temperature®C

e OP1 0oP2

Figure6.9-1 R2ZROPAMP Offset Temperature
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6.10. 12-Bit Resistor Ladder

Typical values are at T,=25°C and VDD = 3.0V. Unless otherwise noted.

Sym. | Parameter Test Conditions Min. | Typ. Max. Unit
Resolution Monotonic 12 Bit
Power Supply 2.2 VDDA \Y
Operation current 50 UA
Vour Output range Output is between Vrefp and Vrefn 0 VDDA \
Vrerp Positive reference voltage range v SV 0 VDDA \Y
Vrern Negative reference voltage range REFP ~ VREFN 0 VDDA Y
Riapper One LSB resistance ladder 200 Q
INL Integral linearity error Vrefp = 2.4V, Vrefn = 0OV +3 +6 LSB
DNL Differential linearity error Vrefp = 2.4V, Vrefn = OV +1 +2 LSB
Eos Offset error Vrefp = 2.4V, Vrefn = OV 1 LSB
DNL(LSB) INL(LSB)

DAC_Vin=VDDA-VSS, VDDA=2.9V
0.8 OP10_Vin=DACO -OP10, OP10S=AI2
ADC Vin=AI2-VSS, ADGN=0.25, VR=V12

-0.6

6.11.BIA Module

Ta = 25°C,Vpp = 3.0V, unless otherwise noted

Sym. Parameter Test Conditions Min. Typ. | Max. | Unit
HAO =8.5MHz, CPU_CK =8.5MHz
VDDA=2.4V, ENADC, ENACM
ADC_CK=8.5M/8

SinWave=50K Vpp=200mV

HAO: Internal High Accuracy Oscillator frequency.

IAM1 Active mode 1 1840 UA

Ta = 25°C,Vpp = 3.0V, unless otherwise noted

Sym. Parameter Test Conditions Min. Typ. | Max. | Unit
(10K//1nF)//10K

Errl SinWave=5K Vpp=200mV 0.1 cv
(10K//1nF)//10K

Err2 S.D/Average SinWave=10K Vpp=200mV 01 cv

Err3 ' g (100K//1nF)//100K o1 oy
SinWave=5K Vpp=200mV )
(100K//1nF)//100K

Errd SinWave=10K Vpp=200mV 01 cv

S.D: standard deviation

© 2024 HYCON Technology Corp DS-HY3123-V07_SC
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7. 1PC i@y

® IE ADC IRQ HZ(CLKOUT PIN)
® fscL=400KHz
o  M#ithlERE N 9 0xAOh

o At ETETE 0xAO B2 device address[6:0] = 1010000b,

BTSSR AEMEAY 12C RYZEKE, (ERRRYRIRLKIRL ADC EiRSSEefEEA IRQ BN IRQ BAILA
REIAERRAAR. HERMREET IRQ B, X  ADC FEiSemaSEIA B RBFERERTT
it8, FFRILUEEEFES ADCLIADSTIRPRZS T ADC It EER B EEIERIT ;

BTG ERER IRQ &, W ADC HHEEMEE IRQ HESHIL, IRQ 21EE CLKOUT i@
SDA IfiRmHT, RERIMEXIHZaH ST SE8AL, F ADC HiSEm/aS =A%
AR EPESLOARIBRAFIBERN. 7 IRQ IRES SDA SEAMHAT, = ADC HiRsThlE
& \RQ HRliftY, WATEIETE 1°C BiflA, [ SDA RUBIHIASATE 1°C Stop Zlg A RE.

12C 3Z#F General Call Reset IfJfE, =i H1EUE| Reset ap Sl , BaBEEITHIEFE, IR HAOTRIM
E17e85 SRAM REUEANZ 2/, ERIEEIEIEEISE] BOR Z/EHIRE. BXRSHSERFRE
T 1°C RST FERAA.

{REE 07Fh S AR B Bank KRR, HEFEURFEIRE TSR EHEIER Bank IRE., 18
EEHE 0 BY, BN Bank 0 XIREEHL, &EHUESN 1 BY, FE Bank 1 XIREH, HEFEE 1 REIE
64 FURFZEWE, fEF Bank 0 Z5[8] 080h~0FFh; HEFENSE 65 mEISE 128 RURZEUE, 8 Bank 1%
|8] 180h~1FFh;

7.1. IPCBHRFE

HY3123 §9 12C MHlimiBiftg =i BBaN FERR, HHEHA:
a. BNEUEEN (Data Validity )
b. FHASELEEN ( Start and Stop Definition )
c. MACK Iap{ESEN ( MACK Definition )
d. IRQ FHHESEEN (IRQ Definition)
e. EHAEAEN (Wave Definition )
f. ZEFEMSA (Write Register)
9. EFRAYER ( Read Register)
h. EFMEEN4ETFES ( Reread Register)
i. ZEFENBSASHIA (Write Register then Read Register )
j. EfItH (General Call Reset)

DS-HY3123-V07_SC
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BRFHEIESE (Data Validity Definition)
SCLLNE  /  \! i/  \| eeees

SDA LINE / -----

BEZR BEar & ‘17 &l 0"
(Data Stable ) (Data Stable ) (Data “1" ) (Data “0” )

7-1 BREIERTY

BH#REUE (¥ (Start and Stop Definition)

A NV

iakil =i
i(Start)i i(Stop)i

7-2 FHESELER

ACK [HfE{E5EEZ (ACK Definition )

-

SCL LINE

o T\ NS

FsA )i
(Start) (ACKNOWLEDGE )

RS (Master) [F{EHENR (Slave) 63k SCL (595 HZ S8(EISHINS - £ SDA 5|
FRLDAZ v ARG Rty AGIRRE - DABRW A E A2 R [E1E (ACKD {355% -

& 7-3 IM{SSKAZ(ACK)

- ———
© 2024 HYCON Technology Corp DS-HY3123-V07_SC
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MACK {H1£{Z5EEF ( MACK Definition )

[ A

|
SCL LINE :
| |
|
| |
SDA LINE | eesee [ [
| |
| | |
! MACK
( Start ) ( MASTER ACKNOWLEDGE )

MACK ¢4 AAEGHITMUlt bytes Z0I4#6 1185, 15 55— SFES0H 32 01T, J{E MO(EICLOCK L7h44.
A, £ (Master) P HISDA it 5 i, #7861 FLoW(ACK), SEAI{LHNH(Slave) EUAEARIRLESS —
L TEH

7-4 EEERUEIXE SR (MACK)

IRQ Low Pulse Mode:
ADC Conversion Time,

“= 2+OSR or 3*OSR conversion Time

AD1CN1[ENAD1] Bit

ADCL[ADST] Bit

IRQ PIN
Automatically released
Low pulse after 16*ADC Clock
time (~16us)

IRQ Low Level Mode:
ADC Conversion Time,

« 2*OSR or 3*OSR conversion Time

AD1CN1[ENAD1] Bit

ADCL[ADST] Bit

Released from the host.
When then host reads™a
IRQ PIN ADCH~ADQL Register

7-5 HHIESIEIA(IRQ)

© 2024 HYCON Technology Corp DS-HY3123-V07_SC
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WIASIRES (Wave Definition )

w2

M/

SCL LINE

SDA LINE
7% [ T T LA WY B =
. s T i I I3
P P P P P % % % 323 3%3 3;33
» = » v
& 50 Z
5 e Device Address - g = S
[
SDA LINE cee
[
7-6 IAEIATE X
W7 23955 A (Write Register )
2 5 A Address™ , ©
= — Device Address - 5 e Word Address . e Word Data ... g
[ T 1T T 1T 11 T 1T 1T 1T 11
SDA LINE
[ 1 I I I I I ) I O
= © 272 L A = % A
& ®og A E @ X % & A
*2 Word Address: fREBOX7FA T RBank A m <R ;| MURFERE B IRERNAdress - 1§15 AEIACKEIFE - AT SopB ERStars o LIEFEN -
B 7-7 BB
77 52004EEY( Read Register)
©w Device § Word g éj Device Word Word Word (%)
2%  Address ="z """ Address """ < £ Address —'g S°°°°°°  Datat STttt Sttt Data2 “*°°*° °**°***°* Data3 -8
[ 1 ITTTTTTI [T ITTTTTTI [TTTTTI [TTTTTI
SDA LUNE o 2
[ NN [ LI ll I I O I I
= =z
= 33 = — = 3 = — = — < —z
g 8258 4% § 8228 858 858 8%
*1

S E B —AddressE i}, BRI E R R BWord Datat ;
"2 EEEAESEAddressE K, #IADCH~ ADCL - {#[Ef0 &+ B Word Datal + Word Data2+ Word Data3 - & % Z{#[6]Data2/ Data3 & #}, BIMACK/E R F %1% 8 & & Low

] 7-8 ZR17azAYEEX

DS-HY3123-V07_SC
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EWEREEE3( Reread Register)

17 Device = Word @ 1@ Device Word Word Word %)
jrg—, [ — ecssese U (Dwese _g [— U — eosssee o
=1 Address 7 Address Y Address Data1 Data2 Data3 S
[ 1 [TTTTTI [ 1 [TTTTTI [TTTTTI [TTTTTI
SDA LINE . 2
[ L] [ LIl L] L]
1) 1) 1) ) 1) 1)
8 m§‘x$ Tx B Wg‘x% O X% A m(;-:)
© Device z Word Word Word %]
BT Address T T Datal ST TTTTTT Data2 == =™ Data3 "™ 3
[ 1 [TTTTTI [TTTTTI [TTTTTI
SDA LINE
[l LI Ll LLLLLL] I
= =
4 Cmrz Cr = L= 5z
Z 8268 852 555 55
Y OBHMUBIET Word Address + FEUGHAIIE/AEIEE  Word Addross BT TR -
. Kxv3
7-9 EFNERE TS
BEESRN R ABRERY ( Write Register then Read Register)
@ = 2
=4 Device Address = Word Address Word Data 2
T 1T 1T 1T 11 T 1T 1T 1T 11
SDA LINE
[ | L 1 | L 1 |
- -
. =g kg Z %
@ o g‘ = @ < B @
» Device = Word ]
5% Address T2 " Datal <" 3
” [ 1 [TTTTTT
SDA LINE
[ | LLIT L
= Cmoe =2 o Z
= wl 25 =
e w_lR % Q3
7 EHEAMEE Word Address# Word Data > & #E{ TR HURF S /HE 0f5 2 Word Address B[J o] 37 T3V -
o — N
E 7-10 EFRENENGESRIA
© 2024 HYCON Technology Corp DS-HY3123-V07_SC
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FrfT IRQAY ADC Bf7=253EN( IRQ Read Register)

] Device = POINT Word © ADC =
E Address ™ F PWRCNOIN™"" ******  Data S Interrupt =
[ 1 I [T
SDA LINE
[ l [ 11
= - = o—— = —
= o = == I
z ey ey = =
. ADCHI7:0] ADCM[7:0] ADCLI[7:0]
ADC 2 Device = POINT 2 Device = ; i : ©»
Interrupt B Address & T ADO(O3hS™TTT BT Address ""g_ weeeeee ADOI23: [Glennene  cononee ADO[L5:8bumwene  comemee ADO[7:0lewmmene 38
[ 1 [ 1 [TTTTTI [TTTTTI [TTTTTI
SDA LINE ™
[ [ L1111 [l lIl [ LIl I]
= =
= = CRs = S = U2 CrE Crz vz
&z s RE 52 g 52R8% 528 522 55
= ~ -~
ADC Device ADCH[7:0] *1 ADCM([7:0] ADCL[7:0] v
Interrupt E==  Address =& === ADO[23:]G]eeweese =seseme ADQ[I5:8] swwewee =essess ADO[T(] *wer F
[ [TTTTTI [TTTTTI [TTTTTI
SDALINE™™
[ LT LIl LIl
= = I = == o= =
= = LxE =2 5z
g8 g =}z =k =k 5
- o]
1, EPOINT address A03H=ADCH[7:0], S¢/Z06H=ADIH[7:0], ] LA $% &kt EAg s I AL, 1 HL & SHrs U A F 897 FPOINT Address
1 e
B 7-11 kT IRQ AY ADC EfFaFiEX
4 .
Efr&A  ( Call Chip Reset )
(5/3 -
o
5 eeeccccceceee 00h 06h S———. S
SDA LINE
w2 w2 (@) w w2 ')
oo} W o= W SERNS

B 7-12 St A

© 2024 HYCON Technology Corp
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8. IJIRIER

FegE: | mmwn | s | TR [EEAE| ames | AR [ ue |
kst | me2 | R g | @8

HY3123-ES20 SSOP 20 E S20 000 Tube 58 Green* | MSL-3

HY3123-ES20 SSOP 20 E S20 000 Tape & Reel 3000 Green* | MSL-3

HY3123-E016 SSOP 16 E 016 000 Tube 100 Green* | MSL-3

HY3123-E016 SSOP 16 E 016 000 Tape & Reel 2500 Green* | MSL-3

LEmain - HFEEEALG - EFERABSRES (F8R / infm | AFARE)
fign: mFEKE HY3123 =@, BFENREER SSOP20 i, N TERMARE A HY3123-ES20,
BFELA Tube 52, NMFRTRERI, BIFAIEALEEERH Tube,
fign: SFEKE HY3123 =@, BFENR IR SSOP20 Wi, N TFERERARE A HY3123-ES20,
BFLA Tape & Reel 53, NRTERERAZI, BiF3EEHEEER L Tape & Reel,
flan: 1GR9 SKE HY3123 7=, BEEMNETIRH SSOP16 iR, N THEREZ HY3123-E016,
BFE Tube 52, MFRTERRZI, BR5IEBHESRERA Tube,
Bign: ERIFESKE HY3123 =i, BRENREHER SSOP16 R, NTERARE HY3123-E016,
BFELA Tape & Reel 7, MRTFERGEZI, B3I ERHEEER A Tape & Reel,
2 B ERS
“001"~999" FItNERHABZIRBIBENEFBRS, MTBCHATLE,
3 MSL:
IEEBURMESRRKIE IPC/JEDEC J-STD-020 BUHSBINLURR SR, He®
IPC/JEDEC J-STD-033 HIFmEAME, B, EhSFEA.
4Green (RoHS & no Cl/Br):
HYCON F=FR 554 Green Product, & RoHS {84, REACH BXFMIER(SVHC) R TR =INE

(Br<900ppm or Cl<900ppm or (Br+Cl)<1500ppm),

- ———
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9. HFRBINER

9.1. SSOP20(ES20)
9.1.1. Package Dimensions SSOP20(150mil)

D

20

1

EEEREEET

~
\I
“I

A

ELEEELRLL
1
] —— < <
il ninlnininl il .

!
P
SYMBOLS MIN NOM MAX

A 1.34 1.63 1.75

A1 0.10 0.15 0.25

A2 - - 1.50

b 0.20 - 0.30

c 0.18 - 0.25

D 8.55 8.66 8.74

E1 3.81 3.91 3.99

E 5.79 5.99 6.20

L 0.41 0.64 1.27

e 0.635 BASIC

6" 0 - 8
Note:

1. All dimensions refer to JEDEC OUTLINE MS-137.
2. Do not include Mold Flash or Protrusions.

3. Unit: mm.
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9.1.2. Tube Dimensions SSOP20(150mil)

A

SYMBOLS

A

B

C

Spec.

529.6+1.0

8.001+0.127

3.937+0.127
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HY3123
Dual 12bit DAC, 3 CH. R2ZROP and BIA Module
With High Precision 24-Bit ZAADC

9.1.3. Tape & Reel Information
Unit: mm

9.1.3.1. Reel Dimensions

A -
w1
9.1.3.2. Carrier Tape Dimensions
DO P2

s
TP
F |
w ' a
\ i

\

, /
il I
—R0.30MAX
. Ree! Carrier Tape Dimensions
SYMBOLS Dimensions
A W1 A0 BO KO PO P1 P2 E F DO W
Spec. 330 | 16.5 | 6.50 | 9.50 | 2.10 | 4.00 | 800 | 2.00 | 1.75 | 750 | 1.50 | 16.00
Tolerance | +6/-3 | +1.5/-0 [ +0.10 | £0.10 | +0.10 | +0.10 | +0.10 | +0.05 | +£0.10 | +0.10 | *0.1/-0 | +0.30
Note: 10 Sprocket hole pitch cumulative tolerance is +0.20mm.

9.1.3.3. Pinl direction
O O O O O
|

/(0] [O) [0) (O :jf

O O O |
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9.2. SSOP16(E016)

9.2.1. Package Dimensions SSOP16(150mil)
D

16 9

hEhhLLE .

LIJ |.|J
LR
1 8
see e
o [ A
i L L Lo
T 7 < <
nininininininl A /AN JR S
T ‘Q%‘T SEATING PLANE
<
SYMBOLS MIN NOM MAX
A - - 1.75
Al 0.10 0.15 0.25
A2 - - 1.50
b 0.20 - 0.30
c 0.18 - 0.25
D 4.80 4,90 5.00
E1l 3.81 3.91 3.99
E 5.79 5.99 6.20
L 0.41 - 1.27
e 0.635 BASIC
9° 0 - | 8
Note:

1. All dimensions refer to JEDEC OUTLINE MO-137.
2. Do not include Mold Flash or Protrusions.

3. Unit: mm.
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Dual 12bit DAC, 3 CH. R2ZROP and BIA Module
With High Precision 24-Bit ZAADC

9.2.2. Tube Dimensions SSOP16(150mil)

HYGON

HYCON TECHNOLOGY

Unit : mm

((

\

\

~ A
Type 1:
SYMBOLS A B C
Spec. 521.0+1.0 7.747+0.15 | 3.810%0.15
Type 2:
SYMBOLS A B C
Spec. 521.0+1.0 7.874 REF. | 3.810 REF.
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HY3123

Dual 12bit DAC, 3 CH. R2ZROP and BIA Module
With High Precision 24-Bit ZAADC

9.2.3. Tape & Reel Information
9.2.3.1. Reel Dimensions-Typel

Unit: mm

HYGON

HYCON TECHNOLOGY

A o e
W1
9.2.3.2. Carrier Tape Dimensions
DO P2
: v
=D o /
! ( (
W F | =
' \ ¢ ¢ \ BO
| / | T
~——P1 - A0 Koﬁ -
il r
R0.30MAX
. Ree! Carrier Tape Dimensions
sSYMBOLS | Dimensions
A W1 A0 BO KO PO P1 P2 E F DO W
Spec. 330 | 125 | 6.90 | 5.40 | 2.00 | 4.00 | 8.00 | 2.00 | 1.75 | 550 | 150 | 12.00
Tolerance | +6/-3 | +1.5/-0 || +0.10 | +0.10 | +0.10 | £0.10 | £0.10 | £0.05 | +0.10 | +0.05 | +0.1/-0 | +0.30

Note: 10 Sprocket hole pitch cumulative tolerance is +0.20mm.

Unit : mm

9.2.3.3. Pinl direction

boooooooo]

\;
|

11
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9.2.3.4. Reel Dimensions-Type2
Unit: mm

A o
W1
9.2.3.5. Carrier Tape Dimensions
DO P2

O
D
\

~——P1 - A0 Koﬁ -
il r
R0.30MAX

. Ree! Carrier Tape Dimensions
sSYMBOLS | Dimensions

A W1 A0 BO KO PO P1 P2 E F DO w
Spec. 330 125 | 6.50 | 5.20 | 2.10 | 4.00 | 8.00 | 2.00 | 1.75 | 550 | 150 | 12.00
Tolerance | +6/-3 | +1.5/-0 || +0.10 | +0.10 | +0.10 | £0.10 | £0.10 | £0.05 | +0.10 | +0.05 | +0.1/-0 | +0.30

Note: 10 Sprocket hole pitch cumulative tolerance is £0.20mm.
Unit : mm

9.2.3.6. Pinl direction

pooooocoo/

S
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10. {EZiTicH
AR RN GERRKRM S, Mt SsSFANEAELHEATEE.,

SRR W/ HER e

V06 All 2024/04/01 | ¥IRALT
% 3 B3 VDDA EESRIA 2.2V, 2.25V, 2.3V,
VDDA EREHEEHA 2.2V~3.6V

Vo7 All 2024/05/09
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