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1. 4535
® AFE AIE LRI ® Rail-to-Rail OPAMP
= = oo SEB 3 ‘I\ %D/b Al %‘)’LE
* NEEBE RC BIEBE(HAO), TRIZHIE ¢ 2% Tﬁﬂ Tfﬁ%
%A 2MHz ~ AMHz - 8MHz - T iZ A= ¢ S 1mARREEARREE
o " IRIETE RS NS EE B
I ThAE o ANEMRMUIREE VDDA L EEE REFO
& VDDA 81T 10mA BB SR ¢ VDDA SI#IHEE 2.2V~3.6V
& =% 8 (Rail-to-rail) OPAMP. ¢ REFO OJHILEBE 1.2V
& 1MHz, 24-bitXAADC #BLLE 8815 52 ® [°C B TE
¢ PCEEEHNE & EiEEEFAAN
o IBEIEIEEHE € S73E Fscl = 400KHz
& HAIEE VDD : 2.2V 10 5.5V # Sleep INAE(E 7 &5 12T
& 1E5FEE VDDA : 2.2V to 3.6V ® |IRQ INEESZHF
& REREFHE —40°C to +85°C ® BIA Module
® 24-bits ZAADC & E{EE 9 (Electrochemical analysis)
& TIERIEIEES x1/4, x1/2, x1~x16 & FEYE D (Bioelectrical impedance
& TEEAFNEBERELYEE S50E analysis)
31.95KsDs € AC waveform frequency: 122Hz~250KHz
' \tp . € Impendence Range: 1K ~ 1MQ
& NEBRRERE € Phase detector: 0~90°
. IRQ Iﬂﬁ? o IfETAI
® 12-bit Resistor Ladder DAC & SSOP20
& OREIEEMBESEE > BERMHTLINGE 4 SSOP16
& A OPAMP OJR&ET AL E38%E 12-bit DAC
Thae5lzk
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
55 am SSOP16
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2. N

2.1. AEAIRE

VDD VDDA AI6/REFO CLKOUT/IRQ/AI9
Internal J Bandgap 12b DAC
LDO
‘ Internal Al4
Oscillator
Al8
SCL I
12C Slave BIA
Module Module
SDA Q All
Input MUX Al3
24b YA ADC
Temperature Al5
Sensor
HY3123 o
AlO Al2 OPO2 All10 OPO
2-1 BRAEHRE
2.2. Power System
VDD LDOM[1:0]
ENLDOﬁ %
Regulator
LDOCI[2:0]
2.4V — 000 VoD
2.6V 001 [
VDD 2.9V —010 T 250KQ
vbD 33V |01l || ENgGR —»i BANMGAD 4 oy
ﬁ 36V —100 reference |BGR LDOPLL
2.3V —101 voltage =
4.7uF 0.1uF 228v - 110
22V —111
- - Vs VDDA VCMS
ADC common job
voltage _
= ENACM
ENV12
ADC VR+ or VR- °
V12 1 |4 V1Z
2-2 Power System Block
© 2019-2024 HYCON Technology Corp DS-HY3123-V07_TC
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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

2-3 GPIO PORT CLKOUT/IRQ/AI9

2.4. 12-bit DACII

ENDA

DAPS[1:0]

[ VDDA >| 00

A0 >

A2 ENDA

A6 DABIT[11:0]

DACO

ﬂMA MAAM A

VSSA
[ A0 >
[ A6
[ A9

DANSI[1:0]

ENDA

i

2-4 12-bit DAC | Block

-
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2.5. 12-bit DACII

ENDA2

[ VDDA >| 00
A0 >
[ AI10 ENDA2
A6 DABIT2[11:0]

DADCS2

ﬂMA AMA A AR

VSSA
[ A0 >
[ Al >
[ A9 >

DANS2[1:0]

ENDA2

2-5 12-bit DAC 11 Block

2.6. Rail to Rail OPAMP1

OP1NS[7:0] v
oP10 [0
DACO |1
A 2
[ A3 >3
[_As_>4 —L ENOP1[0]
OP1PS[7:0] Eﬁ:zgz -
pACO [1 ) A9 7 Al
viz |» — R2ROP1 Ale__]
[ A>3 Ag_]
A3l t0P105[5:3]
A5 s
[ A6__ 6
AI7_>l7
—

2-6 Rail to Rail OPAMP1 Block
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2.7. Rail to Rail OPAMP2

OP2NS[9:0]

OP10 |o
OP20 |1
DACO2 |2
All__>3
A3 >4
Al5__ S5
[ A6 6
OPZPS[?:O]L A7 7
DACO2 |o [_Al9__>i8 OPO
op20 S2
OP10 |1 OPO__>{9 R2ROP2 —&
ha—
viz |2
(I
A3 >4
[_A5_>5
[_Al6_>f6
AT 7
=

2-7 Rail to Rail OPAMP2 Block

2.8. Rail to Rail OPAMP3
OPsNS[?:O]L
oP30 |0
DACO2 |1
A5 >
A6 >3
[ A7
A9 >5
[—A10_ s
OPSPS[7:O]L [ orPo2 {7
DACO2 |0 - OPO2
OP10 |1 R2ROP3 oPsO 84»—&
vi2 |2
[ A1 >3
[ A3 >a
[_Ae_>5
A0 e
DACO [7__|

© 2019-2024 HYCON Technology Cor|
www.hycontek.com
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2.9. 24-bit YAADC

VDDA

ENADCI0]
T ADC_CK { CMFR

HYGON

HYCON TECHNOLOGY

INP[3:0]
— T T T T T T T I .
VSSA\ 0000 } DCSET[3:0] i r oSREo)
o | RS
| __ ADGN[2:0] !
TS1 |oo11 } — ENTPS[O] } oabit
VvDD/10 | 0100 } TPSCHI0] }]_Hn Comb N ADCR
V121 0101 |nH INX[L:0] ! < r | Filter?® H/MIL
[CVDDAD> 0110 Sl+1 !
[CoPo>{o111 INN[3:0] /1_\ r’:] 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—"" 0P 1000
(AL > 1001 INL
[_AI3_>|1010
[ A5 >|1011
[AI6_> 1100
A7 >{1101
[CAI10_> 1110
RN {1111

2.10.BIA Module

2-9 24-bit Y AADC Block

BIA Module

Internal . Measurement
Oscillat Sinwave Generator . .
Saator circuit
AC Impedance ADC
measurment

2-10 BIA Block

XBIA Module ¥ A E 1555 4R R B2 B

- ———— —
© 2019-2024 HYCON Technology Corp
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3. SlklER

3.1. EmsIKE

20 | VDDA

b4
(@]

>
S

>
=

somiRQ 5 HY3123

oPO E SSOP20 AI3
Al10 E Al4

AI9/CLKOUT/IRQ | 8

OPO2| 9
Al8 | 10

Figure 3-1 SSOP20 5|HlE

=
a

[uny
N

e el =] ] e Le = L] 18]

AI6/REFO

=
3

VSS| 1 VDDA

P
S

>
=

SDA

HY3123

oPO| 5 SSOP16

=
@

oioiololn

>
=

AI10/AI9/CLKOUT/IRQ | 6

OPO2/AI8 | 7

=
a

Al7| 8 9 | AI6B/REFO

Ll =] e ] I =] (o] 2]

=] [~]

Figure 3-2 SSOP16 5|HlE

- ———— —
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3.2. /0 5|IMES
“I/O” Input/Output, “I” Input, “O” Output, “D” Digital Open-Drain, “S” Schmitt Trigger, “C” CMOS, “P” Power, “A” Analog
ESEIE AL R iRE .
SSOP20| SSOP16 | Zi&/ThAE | B EE i
1 1 VSS P P fh TEE BRI
2 NC - - RiEHEZ(Not connected), ZMFB RIS TE
3 2 VDD P P A LFERR - BIMEL-10uF HIMES
4 3 SCL DIO S 12C BN EFFEES |
c . SDA DIO S 12C 3BT EER S M)
IRQ* DO C ADC PR 8RR H (B I EE)
6 5 OPO P P OPAMP2 5|/l
7 6 Al10 P P $ALE3EE 10
Al9 P P $ALEEE 9
8 6 CLKOUT P P AE RC B ZFRIEH L5
IRQ P P ADC &R 258 1 5| )
9 7 OPO2 DAIO A OPAMP3 i 5|/
10 7 Al8 AlO A $ALEEE 8
11 8 Al7 AlO A HLbmE7
Al6 AlO A #LbEE6
e ° REFO P P 1.2VEEERH L - FBIMEO.LUFHIMER.
13 10 Al5 AlO A $ALLIIE 5
14 11 Al4 AlO A fathiEEa
15 12 Al3 AlO A $ALLIBIE3
16 13 Al2 AlO A $ALbImE2
17 14 All AlO A LB L
18 15 AlO AlO A #BEEBIEo
19 NC - - RiE$Z(Not connected), ZZHF RIS TE
BB BICERERR  FEIMEL-10uF
20 16 VDDA Alo P 1B A (source: VDD)

© 2019-2024 HYCON Technology Corp
www.hycontek.com
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3.3. HEHERER
3.3.1. SSOP R IEREE

WHHHHHF

V\ XXXX —  #iFlogo + E£EBBIE

HY3123 — >  ERTHE:HY3123
@ XXXXXX —  ERHE

WHHH
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4. EFER

4.1. HCT Glucose Meter Application

XBIA Module FFAIE R FEG 4R R E O

DS-HY3123-V07_TC
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5. BF=sflX

5.1. BEFHRIIE

“-’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

% 5-1 EHEFRIIR
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5.2. E1F28:%0R

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 & E 73

PWRCN #ZHIEFEs -

{155 215 st
Bit7 ENBGR | pysfipias@ B2

<0>FARA - MREABAAED HAO & - FBREARA ENBGR & R A& # A Sleep Mode
<1>RUA(FERR) - EFIRY ADC & TPS Al - ENBGR MBS & 1"EBRRL -
Bit6~4 | LDOC[2:0] | vDDAX &\ EE 2 EE

= ENLDO &' 1'f5 - IR EEEA S E VDDA #M L -

3l

LDOC[2:0] | VDDAX /& /& | LDOC[2:0] | VDDAX # 1+ & &
000 2.4V 100 3.6V
001 2.6V 101 2.3V
010 2.9V 110 2.25V
011 3.3V 111 2.2V

IR - EERERR, VDDA HEZ/N R VDD-0.25V -
Bit3~2 LDOM[1:0] | vDDA it izizse

= ENLDO #4'0'f5 - bR EA S8t & VDDA #M £ -
<00> FEAFA(FEER) - & VDDA E5# AMBMEI

<01> #itt VDD EE

<10> Pull high to VDD by 1.5mA.

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

Bitl ENLDO | py5 VDDA # 1418 BR g8 422451/ 58
<0>FAR(FER
<1>ENF

Bit0 ENREFO | REFO &R 1 i%4]

<0> FARA(FER%
<1> 1.2V ERFEH L.

5.2.2. OSCCN1 Register

“2’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 KRR R R X

%< 5-3 OSCCN1 #ZH| &7 28

OSCCN1 #ZH| & 7=z :
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o 2 f:pul

Bit7~6 | DADC[2:0]

ADC Clock FUSER S A B 1E 2

<00> Pre-Scale: HAO + 4(F8&%
<01> Pre-Scale: HAO =8
<10> Pre-Scale: HAO = 2
<11> Reserved

Bit5~4 | CLKOUT[1:0]

CLKOUT Ihae#a H#E =R - (B 5IM 7% CLKOUT)

<00> EAREY - HSETEAMMEE -

<01> &k WEIER HAO $EZ R H - Pre-Scale: HAO + 512
<10> &k WEIER HAO S H - Pre-Scale: HAO + 4096
<11> #A VSS SfI(F8:%

Bit3~2 | IRQMode[L:0]

IRQMode[1:0] IRQ #i i INAE
<00> BFA IRQ &L IHAE(FERR

IRQ Mode Bi&) - IRQ Al & 2T -

ADC B4 il - £ IRQ FIMUE L Low Level °

1. & IRQSEL<0>=CLKOUT ¥  E#| 84 Host :EINE 728
(833 ADCH~ADQL ' 03H~0BH)1T R4 28R IRQ Ak
2 - 182! High Level ; %R EE TSR CLKOUT[L:0]

<01> RIE - BRRE IRQ Mode[1:0]=01b or 10b fF
CLKOUT[l O ER XY -

2. 2 IRQSEL<1>=SDA 5 & ADC BTN FEEZME IRQ
TR - ILEAS3E IETE 12C 3@EH T - B SDA il Low Level
BT 12C Stop ZBA B4 - ZEFEHE B SCL ZEH Low
Pulse 7 O] LI #2538 SDA - Z &7 o] DI EH#E1T 12C 3B, -

IRQ Mode Ri&) - IRQ FliI#i L Low Pulse :

ADC B4 PERRS - £ IRQ MIMI# L Low Pulse #%5 16 &

ADC Clock & (ADC Clock=1MHz, Low Pulse Time=

1M/16=16 us) *

1. & IRQSEL<0>=CLKOUT & ADC 4R - IRQ M
fIIE® & 4 Low Pulse; :&Z5% E B LS CLKOUT[1:0]

<10> RE - EFRE IRQ Mode[1:0]=01b or 10b ¥
CLKOUT[1:.0|WREFE MY -

2. B IRQSEL<1>=SDA I & ADC BT EZMEE IRQ
PRS- RS IETE 12C B0 - B SDA K# L Low
Pulse &7£ 12C Stop Z# 74 84 ; Host BZ2EER IRQ
Low Pulse FIZE B 1TIEfEE% E Host Iis GPIO %8 g

&% (High to Low trigger)IhaE, A OJLUBRER RS -
<11> Reserved

Bitl IRQSEL

IRQ INAcH L5 M EEaR

<0> CLKOUT(F&&&
<1> SDA
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fiiyc 28 et
IRQ Mode RI{E) 2158 7E,H IRQMode[1:0RE
Bit0 ENDAPU Al9 S| L EErE R BN EEIE RS

<0> FARA LHIEMH(FAR
<1> ) 400K ohm 1EEFHEZZ] VDDA 51/

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

Addresy  Name Bt7 | Bité | Bit5 | Bit4 Bit 3 Bit 2 Bitl | BitO ARST IIC RST RIW
003h ADCH ADC conversion high byte data register 0000 0000 || 0000 0000 FIOELEET
004h ADCM ADC conversion middle byte data register 0000 0000 || 0000 0000 FILELOET
005h ADCL ADC conversion low byte data register | ADST || 0000 0000 || 0000 0000 FIOELOEE

#< 5-4 ADCH ~ ADQL BRI & 1723

ADCH][7:0] * ADCM[7:0] * ADCL[7:0] ADC &R BT 778 :

firc 2 i pud

Bit7~0 ADCH][7:0] ADC High Byte & #7728

Bit7~0 ADCM[7:0] | ADC Middle Byte Bl E 7728

Bit7=1 | ADCL[7:1] | ADC Low Byte & 27788

Bit0 ADST | ADC #HIEEURIE

<0> ADC B MR BAH 4 ADC PHEH

<1> ADC EEEHE N BEPEINE - BENMAEHFRZE - ZOTHERSE
BB O -

ADCH EFz3 718 12C EEBINENINEE- & 12C BN EEI ADCH~ ADCL EfFzsF o UEBEEEIN G-
Bl Host 138 H 24-bit ADC BRIEREE - £ F—XR ADC P 4R EE 5B ADCH~-ADCL E 178280
Host ~NBE#7 F Point Address @ Bl BB L ER - B ESEE 7-11 5208 »

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

Addres{ 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 IR

Z% 5-6 CHOPCN #8728

CHOPCN #ZHIE 1788 ¢

fiIyc B et
Bit7 DAFM Comb filter & B RHE .
<0> [EEER@mY (AR
<1> Chopper Result & #}# 1.
(ADC1 + (ADC2))/2, F—2%8|%: (ADC2 + ADC3)/2....
Bit6 ENCH ADC Chopper Mode #22#12%
<0> FARA (FA&&
<1> RiA -
Note: #ZR5EEZTE ENINXCH LUK DAFM - Ex 2B R ENCH.
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{7z &g H
Bit5 ENINXCH e ADC 81 A B INX[L:0] & 8 )2 B RE

<0> ARIED, INX R RAEAERE (FAR
<1> HENE#E,

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

IAddres§ ~ Name Bit 7 Bit 6 Bit 5 Bit4 | Bita | Btz | Bit1 Bit 0 ARST IIC RST RIW
010h | ADICNL ENADL | OSRM | VREGN OSR[3:0] CMFR | 0000 0000 || 00000000 [ *%%»*xx wl
011h | ADICN2 ENACM | ENVI2 | veMs [ LDOPL | ADGN[2:0] 0000 0000 | 0000 0000 kX ok xx
0l2h | ADICN3 VRH[L:0] VRLI[L:0] DCSET[3:0] 0000 0000 [ 0000 0000 || *x%x *x
013h | ADICN4 INP[3:0] INN[3:0] 0000 0000 | 0000 0000 x xRk xx
014h AD1CN5 -] | EntPs [ TPscH INX(1:0] | ) 0000 0000 | 0000 0000 KK KK K K

% 5-7 AD1CN1 ~ AD1CNS5 Z=HIE Z28
ADICN1 ZHIE 728

fiurc E=% LR
Bit7 ENAD1 SAADC iR 28

<0> FAPA(FERR

<1> BYA
Bit6 OSRM Comb filter Level

<0> 2nd comb filter(F8z8)

<1> 3" comb filter (FIBIULET - FERFA ENCH RIINEE
Bit5 VREGN | vRaferH%es

<0> x1(78%
<1>x1/2
Bitd~1 OSR[3:0] SAADC #BEUE R 4E 2R

Comb Comb

OSR[3:0] OSR filter OSR[3:0] OSR filter
Order Order

0000 32 2nd/3rd 1000 8000 2nd/3rd
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 TAADC BARIE R 2R 1E A1 HIzS
<0> AEfI

<1> 181 ; BAENERIBEEENL - Write 1 Only - 1EE8 B EERRS 0.

ADICN2 1ZHE 1738 .

fiIrc 21 it
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fiIro

2

10

Bit6

ENACM

ADC Common Mode Buffer B &% 28
<0> FARA(FERR
<1> B > B8 VCMS SREEE -

Bit5

ENV12

V12 1 BERRIRIEH 28
<0>V12_1 KREER REFO(FERR
<1>V12 1 RREZFEE V12

Bit4

VCMS

ADC Common Voltage.
<0> VDDA/2(F85%
<1>1.2V

Bit3

LDOPL

AEL 250kQ T HIEERH 7 7

<0>FARA (FEa%

<1>R A

U 4357500 LDOPL 7% 1 - &Rl VDDA BB RE A NFEH
% EAAEL LDO #Wit s - (ENLDO=1b)

3 ADC £EE R EH VDDA/2-VSS i - (VCMS=0b)

Bit2~0

ADGN[2:0]

ADC fZX %23

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 5| EZ28

fiIrc

2

Bit7~6

VRH[1:0]

VRi“+"E RSB IERR
<00> VDDA(F85&
<01> Al6

<10> AI9
<11>V12 1

Bit5~4

VRL[1 :0]

VR EBREREESR
<00> VSSA(FER%
<01> Al5

<10> Al6
<11>V12 1
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fiIrc =5 fi
Bit3~0 | DCSET[3:0] | g+{ER:msace
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)
ADICN4 25| E =28 .
fiIrc =g it
Bit7~4 INP[3:0] SI+“+" B A [S5E 8122
INP<3:0> ADC B A\ @& INP<3:0> ADC B A\ EiE
0000 VSSA 1000 AIO
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+“H A SR B 123
INN<3:0> ADC i A\ @E7E INN<3:0> ADC #i A\ @&
0000 VSSA 1000 OPO
0001 OP10 1001 All
0010 TSO 1010 Al3
0011 TS1 1011 AlI5
0100 DACO 1100 Al6
0101 V12 1 1101 Al7
0110 - 1110 Al10
0111 - 1111 R N
ADICNS5 2| E 728
fiIrc =g it
Bit5 ENTPS RER TPS BRIz

<0> FARA(FRRR

<1> BIH > FHREMYH ADC H8E
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fiIro

2

T

Bit4

TPSCH TPS #ij i 2 [B) 12l

<0> [EE(FEs%
<1> &g

Bit3~2

INX SI+EASREER

<11> INL->SI+,INH->SI-

INX[1:0]

<00> INH->SI+,INL->SI-(F858
<01> INH>SI+,INH>SI- & INL (1%
<10> INL->SI+,INL>SI- & INH 32 #

R EMREEI AR AR R

5.2.6.

DACCNL1 ~ 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 DACCN1 ENAILO0 DAPSJ[1:0] DANSJ[1:0] - 0000 0000 || 0000 0000 KKKk kKK
016h DACCN2 ENOP3 ENOP2 ENOPL DADCS DALH - - ENDA 0000 0000 || 0000 0000 AR AR
017h DACCN3 - - - - DABIT[11:8] 0000 0000 || 0000 0000
018h DACCN4 DABT[7:0] 0000 0000 || 0000 0000

#% 5-8 DACCN1 ~ DACCN4 &5 g 7728

DACCN1 #ZHIE 728 :

firrc £=4 4 it
Bit7 ENAI10 AI10 PAD BIRf 12
<0> OFF(F8&%) » AlI10 FERARER - AI10 & HiZ AREE - BEg ATHAE
<1> Al10 ON
Bit6~5 DAPS[1:0] 12-bit resistance ladder | IF [E# AR E1E
<00> VDDA(F85%
<01> AlO
<10> Al2
<11> Al6
Bit4~3 DANS[L:0] | 12-pit resistance ladder | &[5 AREE
<00> VSSA(FEER
<01> AlO
<10> Al6
<11> Al9

DACCN2 I & 1725 :

fi17% % Hé st
Bit7 ENOP3 Rail to Rail OPAMP3 Ei 428
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fiIyc 215 fat
<0> FARA(FRRR
<1> FIRL
Bit6 ENOP2 Rail to Rail OPAMP2 R FB 24188
<0> BAPA(FERR
<1> FRX
BitS ENOP1 Rail to Rail OPAMP1 i F3 241 28
<0> BAPA(FERR
<1> FRX
Bit4 DADCS 12-bit Resistance Ladder | #{&12HI23
<0> AHHEGFER
<1> #fE
Bit3 DALH 12-bit Resistance Ladder | % 1+, 2 DACO
<0> FARA(FRRR
<1> FIRL
Bit0 ENDA 12-hit resistance ladder | T8I RUIZE ]
<0> BAPA(TERR
<1> FRX
DACCNS3 ZH| & Fas -
fiirc 15 R
Bit3~0 DABIT[11:8] | 12-pit resistance ladder | Bitl1~ Bit8 & 4 & EEAILLAIE 8 E
DACCN4 1| B 725
iy 215 rat
Bit7~0 DABIT[7:0] | 12-pit resistance ladder | Bit7~ Bit0 &t BRI LL B B8 E
5.2.7. DAC2CN1 ~ DAC2CN3 Register
“.”unimplemented bit,“x”unknown,“u”unchanged,“d”depends on condition
IAddress  Name Bit7 | Bit6 Bit5 | Bit4 Bit 3 Bit 2 Bit 1 Bit 0 ARST IIC RST RIW
01%h | DAC2CN1L DAPS2[1:0] DANS2[1:0] DALH2 - B ENDA2 || 0000 0000 || 0000 0000 || #%% % % xx
01Ah | DAC2cN2 | | bADCS?2 DABIT2[11:8] 0000 0000 || 0000 0000 || %% * 3 **
01Bh DAC2CN3 DABIT2[7:0] 0000 0000 [| 0000 0000 ||~ **** * % x

DAC2CN1 ###IEFEs

7% 5-9 DAC2CN1 ~ DAC2CN3 #ZHI & 728

fiiyc 25 fe i

Bit7~6 DAPS2[1:0] | 12-pit Resistance Ladder Il IE[#i A JFiEE
<00> VDDA(F87&
<01> AIO
<10> AI10
<11> Al6

Bit5~4 DANS2[1:0] | 12-pit resistance ladder Il &R A REEE
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fiIro

2

T

<00> VSSA(FEz&
<01> AIO
<10> Al6
<11> Al9

Bit3

DALH2

12-bit resistance ladder Il Z=Hl# £ 2 DACO?2
<0> FARA(FERR
<1> B

Bit0

ENDA2

12-bit resistance ladder Il THEERD BLIZH]
<0> FARA(FERR
<1> B

DAC2CN2 #£#IEZEs :

fir7% %18 LR
Bit4 DADCS2 12-bit resistance ladder |1 7 {& 1224 28
<0> AHEE(FERR
<1> @8
Bit3~0 | DABIT2[11:8] | 12.pit resistance ladder Il Bitl1~ Bit8 &4 & EEAY LG E R E

DAC2CN3 =5 E 723 .

s £=1 Epud
Bit7~0 | DABIT2[7:0] | 12-bit resistance ladder Il Bit7~ Bit0 &)\ EBEMILLAIERE
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 O ARST IIC RST R/W
01Ch OPI1INETL OP10S[5:3] 0000 0000 [ 0000 0000 HR KRR R
01Dh | OPINET2 OP1PS[7:1] 0000 0000 || 0000 0000 AR A
01Eh OPI1NET3 OP1NS[7:0] 0000 0000 | 0000 0000 FRR R R

% 5-10 OPINET1 ~ OPINET3 1Z#E 723

OP1NET1[7:0] Rail to Rail OPAMP1 i ix BRI IEHI EiFss

fiurc ey g
Bit5 OP10S[5] <0> Off(}254
<1> Al8
Bit4 OP10S[4] <0> Off(Fa%4
<1> Al6
Bit3 OP10S[3] <0> Off(7838
<1> Al4
OP1NET2[7:0] Rail to Rail OPAMP1 IE#i Al BAREIEHIE 785 -
furc ey $ 3t
Bit7 OP1PS[7] | <0> Off(%EzR
<1> Al7
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o 2 ii:pu
Bit6 OP1PS[6] <0> Off(}828
<1> Al6
Bit5 OP1PS[5] <0> Off(}828
<1> AI5
Bit4 OP1PS[4] <0> Off(}828
<1> AI3
Bit3 OP1PS[3] <0> Off(}828
<1>Al1
Bit2 OP1PS|2] <0> Off(}828
<1>V12
Bitl OP1PS[1] <0> Off(7as%
<1> DACO
OP1NET3[7:0] Rail to Rail OPAMP1 & #i Al RAIEHIE 723
fiuc s it
Bit7 OPINS[7] <0> Off(}258
<1> Al9
Bit6 OP1NS[6] <0> Off(}82%
<1> Al8
Bit5 OP1NS[5] <0> Off(}82%
<1> Al7
Bit4 OP1NS[4] <0> Off(Fas8
<1> Al5
Bit3 OP1INSJ[3] <0> Off(F85%
<1> AI3
Bit2 OP1NS[2] <0> Off(783%
<1>Al1
Bit1l OP1NS[1] <0> Off(}828
<1> DACO
Bit0 OP1NSJ0] <0> Off(}828
<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 Bit 1 | Bit 0 ARST RIW
01Fh OP2NET1 - - - - - - OP2NS[9:8] 0000 0000 [ 0000 0000 XRFER R
020h OP2NET2 OP2NS[7:0] 0000 0000 |[ 0000 0000 KKK KKK Kk
021h OP2NET3 OP2PSJ[7:0] 0000 0000 |[ 0000 0000 KK KKK K Kk

7% 5-11 OP2NET1 ~ OP2NET3 &4 #7788

OP2NET1[7:0] Rail to Rail OPAMP2 1487788

firrs £24 4 i 3t
Bit1l OP2NSJ[9] <0> Off(ﬁ%ﬁ

<1> OPO
BitO OP2NSJ8] <0> Off(¥a2%

<1> Al9
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OP2NET2[7:0] Rail to Rail OPAMP2 £ A I BARA I 4| B 77 58

fiIrc £=1 i pud

Bit7 OP2NS[7] <0> Off(7a3%
<1> Al7

Bit6 OP2NS[6] <0> Off(783%
<1> Al6

Bit5 OP2NS[5] <0> Off(783%
<1> Al5

Bit4 OP2NS[4] <0> Off(7a3%
<1> AI3

Bit3 OP2NS[3] <0> Off(783%
<1> All

Bit2 OP2NS[2] <0> Off(F85%
<1> DACO2

Bitl OP2NS[1] <0> Off(F85%
<1> 0OP20

Bit0 OP2NSJ[0] <0> Off(}82%
<1> OP10

OP2NET3[7:0] Rail to Rail OPAMP2 1E#i Al FE R IEHIE 728 -

fiuc s it

Bit7 OP2PS[7] <0> Off(Fas8
<1> Al7

Bit6 OP2PS[6] <0> Off(¥a%%
<1> Al6

Bit5 OP2PS[5] <0> Off(785%
<1> Al5

Bit4 OP2PS[4] <0> Off(783%
<1> AI3

Bit3 OP2PS[3] <0> Off(}828
<1>All

Bit2 OP2PS[2] <0> Off(}828
<1>V12

Bitl OP2PS[1] <0> Off(}828
<1>OP10

Bit0 OP2PS[0] <0> Off(}828
<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 Bit1 Bit 0 ARST IIC RST R/W
022h OP3NET1 S4 - S2 B B - B - 0000 0000 || 0000 0000 || **** ****
023h OP3NET2 OP3NS[7:0] 0000 0000 || 0000 0000 KRR KRR K K
024h OP3NET3 OP3PSJ[7:0] 0000 0000 || 0000 0000 ||~ **** ****

%< 5-12 OP3NET1 ~ OP3NET3 #&#|&E 7=
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fir5 215 Lk
Bit7 S4 OP30 B OPO2 PAD =R RR 14
<0> BAS(FERR
<1> OPAMP3 #i il OP30 %25 %] OPO2 PAD
Bit5 S2 OP20 B OPO PAD IRV 5IRE 124
<0> FAK(FER
<1> OPAMP2 it OP20 %3 %] OPO PAD
OP3NET2[7:0] Rail to Rail OPAMP3 & #i Al f B 1 HI & 1783
fir7z £18 LR
Bit7 OP3NS[7] | <0> Off(F85%
<1> OPO2
Bit6 OP3NSJ6] <0> Off(¥85%
<1> Al10
Bit5 OP3NS[5] <0> Off(¥85%
<1> Al9
Bit4 OP3NS[4] <0> Off(¥85%
<1> Al7
Bit3 OP3NSJ[3] <0> Off(¥85%
<1> Al6
Bit2 OP3NS[2] <0> Off(¥8&%
<1> Al5
Bit1 OP3NSJ[1] <0> Off(F8%
<1> DACO2
Bit0 OP3NSJ[0] <0> Off(F8%
<1> OP30

OP3NET3J[7:0] Rail to Rail OPAMP3 1E#i Al B IEHIE 7725 -

fiurc £=4 4 f 3t

Bit7 OP3PS[7] <0> Off(785%
<1> DACO

Bit6 OP3PS[6] <0> Off(785%
<1> Al10

Bit5 OP3PS[5] <0> Off(785%
<1> Al6

Bit4 OP3PS[4] <0> Off(¥85%
<1> Al3

Bit3 OP3PS|3] <0> Off(¥85%
<1> All

Bit2 OP3PS|2] <0> Off(F82&
<1>V12

Bit1 OP3PS[1] <0> Off(783&
<1>OP10
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Bit0 OP3PSJ[0] <0> Off(F8z%

<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

Addres§  Name Bit7 | Bite | Bits | Bit4 | Bit3 | Bit2 | Bitl1 | Bit0

ARST

IIC RST

R/W

02Bh HAOTRIM HAOTR[6:0]

0100 0000

uuuu uuuu

% 5-14 HAOTRIM &5 E 7788

HAOTRIM[7:0] HAO $E R §E 2217|217 25

fi15% 218 i
Bit6~0 | HAOTRIBI0] | HAO #Eskch D\BRe 4 58

<0000000>0J ;A% - [R
<1000000>9 /&5 0.0%

<1111111>THE R R
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 [ lCRsT RIW
03Dh TsT RSV. uuuu uuud [ uuuu uuuu KRR RE
03eh | HAaoctL [ ENHAO [HAOML [HAOMO [ - | - [ - ] | TRiMoN || 1000 ouoo || 1000 ox00 R

7% 5-15 HAOCTL #Z=HIE 723

TST[7:0] Reserved Byte :

fiIrc W

Bit7~0 TST[7:0] Reserved. 57/ B &1E. FE:%1E 0x00.

HAOCTL[7:0] #ERIZEHIZZEHIEFS ¢

fiiyo 218 e ot

Bit7 ENHAO HAO RYENIZEHIMIIT
<1> MEIAEEE HAO BEZ2R(FER)
<0> BARFNEISE HAO BZss

Bit6~5 HAOMIL:0] | HaO sE=IZSIMITT

<00> 2MHz HAO(F8&
<01> 4MHz HAO
<10> 8MHz HAO
<11> Reserved

Bit0 TRIMON HAO RIE1ERS AREZEHINIT
<O>FRBRIRFEAEE - TILIEHT HAOTRIM :HAOTR[6:0]&1& -
<I>{RIEAREE - ZARBET HAOTRIM: HAOTR[6:0] £/{B A 8K -
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6. BRI

6.1. ABSOLUTE MAXIMUM RATINGS
Absolute maximum ratings over operating free-air temperature (unless otherwise noted)

Voltage applied at VDD tOVSS ... ... -0.2Vto6.0V
Voltage applied toany pin . ... -0.2VtoVDD + 0.3V
Diode current at any device terminal . . . ... .. . . . 12 mA
Storage temperature . .. ... . -55°C to 150C

Operation temperature . . . ... -40°C to 85C

Total power disSIpation. . . .. . ... 0.5w
Maximum output current sink by CLKOUT pin. .......... ... i 20mA

6.2. Recommended operating conditions

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

Sym. Parameter Test Conditions Min. Typ. | Max. | Unit
Voo 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=25C,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 ——2MHz 4.0 —22v
4.0 20
30 e 4 M HZ _ . e 3.0V
g 20 8MHz L 00 e — : S——
£ 10 4 & -20
Z 0.0 - z
g -10 g 40
g -20 g 60
30 |- -
-4.0 80
-5.0 -10.0
N S © 0O N ©O0ONT OO N TN -40  -20 0 20 40 60 80 100 125
N NN NOMMOOMOMOIT T IT T T 0000 o,
VDD (V) TA (C)
Figure 6.3-1 HAO vs. VDD Figure 6.3-2 HAO(2.0MHz) vs. Temperature
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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 = 25C,Vop = 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 UuA
HAO : Internal High Accuracy Oscillator frequency.

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

Figure 6.4-1 I.ps vs. VDD

© 2019-2024 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 p— 1y /
0.300 2.0000 /
\ 3v //
0.250 <
\ S 1.5000 —v //
0.200
< o 1.0000
0.150
0.100 0.5000
0.050 0.0000
0.000 . ,vég '196 & w"g & & & \r&g’g \»’g’o
5.0v 4.5V 4.0v 3.5V 3.0v 2.5V 2.0v N A
VDD(V) F
Figure 6.4-2 l.p3 vs. Temperature

DS-HY3123-V07_TC
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=25T,Vpp = 3.0V,unless otherwise noted

Sym. | Parameter | Test Conditions | Min. | Typ. | Max. | Unit
Analog Input
llkg | 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, I =-15mA Vss +0.4
VDD=3.3V,VOH vs. IL VDD=3.3V,VOL vs. IL
4.0 0.45
0.40
33 \ 0.35 /
=30 _.0.30 /
= \ S /
%55 g 0.25 =
£ o~ £ 020
> 20 2015 —
15 0.10 //
10 0.05 =
’ 0.00
OMA 5MA 10MA 15MA 20MA 25MA 30MA 35MA
g A) OMA 5MA 10MA 15MA 20MA 25MA 30MA 35MA
Loading (m Loading (mA)
Figure 6.5-1 Von VvS. lon Figure 6.5-2 VoL vs. loL
© 2019-2024 HYCON Technology Corp DS-HY3123-V07_TC
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6.6. Brownout Reset (BOR)

Ta = 25C,Vop = 3.0V,unless otherwise noted

© 2019-2024 HYCON Technology Corp
www.hycontek.com

TA(C)

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=25T

15 1.65 1.8 \Y
(L>H), Vi

BOR | Voo Start Voltage to accepted reset internally Ta=-40C ~85 C 1.45 185 vV

(L>H),Vivg, ' '
Current consumption VDD=3.3V 0.3 UA
VDD=5.5V 0.5 UA
BORvs. TA
1.800 p—TITT
1.750 —
\ Release
1.700
1650 ;%?
2
§F1.600 \
2 1550
o
> 1.500 i
1.450
1.400
1.350
40 20 0 20 40 60 8 100 125

DS-HY3123-V07_TC
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6.7. Power System
Ta=25C,VDD = 3.0V,unless otherwise noted
Sym. Parameter Test Conditions Min. Typ. Max. Unit
VDDA operation current, | I, = 0mA
LDOCJ[2:0]=000b 20 UA
IVDDA
LDOC [2:0]=000b 2.28 24 2.52 \
LDOC [2:0]=001b 2.47 2.6 2.73 \
| = 0AmA LDOC [2:0]=010b 2.755 2.9 3.045 \
Select VDDA output \;I;D> ma LDOC [2:0]=011b 3.135 3.3 3.465 Vv
voltage - LDOC [2:0]=100b 3.42 3.6 3.78 V
VDDA 9 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 V
LDOC [2:0]=111b 2.09 2.2 2.31 V
Dropout voltage IL=10mA LDOC [2:0]=000b 400 mV
LDOC [2:0]=000b m/
Temperature drift [2:0] TA=-40"C~85C 50 pE’
IL = 10uA C
Vpp Voltage drift LDOC [2:0]=000b | Vpp=VDDA+0.25V~5.5V +0.2 %IV
REFO operation current, 50 UA
IreFO
IL = 0mA, 1.14 1.2 1.26 V
output voltage, Vrero VDDA=2.4V IL=0.2mA
=&aV, 0.94 0.96 \Y
REFO ENV12=1b (include ESD resistance) REFO
m/
Temperature drift Ta=-40"C~85T 50 pEJC
Vppa Voltage drift 100 uVv/iv
ACM operation current, VDDA=2.4V, 50 UA
lacm ENADCJ0]=1b,
Internal Analog ENACM=1b VCMS=0b,
ACM Common Mode I. = OuA VDDA/2 v
Voltage ,Vacu=1.2V or VCMS=1b, 114 12 196 v
Vacw VDDA/2 I. = OuA . ’ :
. Ta=-40C~85C, ppm/
Temperature drift ENACM [0]=1b 50 C
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
_2.895
S 2405 \ = 580 N\
g, 2404 N & 2.804 ~
& 2404 ~— £ 2803 B
S 2403 > 2.803 e
2.403 2.892
2.402 2.892
2.402 2.891
5.5V 5.0V 4.5V 4.0V 3.5V 3.0V 2.5V 5.5V 5.0V 4.5V 4.0V 3.5V 3.0v
VDD(V) VDD(V)

© 2019-2024 HYCON Technology Corp
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Figure 6.7-1 VDDA(000Db) vs. VDD

Figure 6.7-2 VDDA(010b) vs. VDD
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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=25C,Vop = 3.0V, VDDA=2.4V,unless otherwise noted

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

Vspis | Supply Voltage at VDDA ENVDDA[0]=0 | 2.2 36 v

fsp1s Modulator sample_ frequency, ADC_CK 1000 KHz
Over Sample Ratio, OSR 64 65536

GAIN =16,
ADC_CK=1MHz

Operation supply current

I'sp1s | Lithout PGA ENADC[0]=1

260 UuA

6.8.1. ZAADC, performance

Ta = 25C,Vop = 3.0V, VDDA=2.4V,Vvr=1.0V,GAIN=1 without PGA,fSD18=1MHz,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. | Unit
VDDA=2.4V,Vwr=1.0V,ASI=£200mV
INL Integral Nonlinearity(INL) £0.003 £0.01 %FSR
VDDA=2.4V,Vyr=1.0V,ASI=£450mV
No Missing Codes? ADC_CK=1MHz,0SR=64000 23 Bits
Gsp1s | Temperature drift Gain x16 | Ta=-40C~85C, 10 ppm/C
Offset error of Full Scale
Rang input voltage range Gain=2 1 %FSR
with Chopper AAI=0V
E AVR=1.2V
0s DCSET[3:0]=<0000> GAIN=1 0.004
*AAl is external short 0.003
Offset error temperature GAIN=2 ) WIC
drift with chopper GAIN=4 0.003
GAIN=16 0.002
Vem=0.7V to 1.7V, V=0V, 90
L Vvr=1.0V GAIN=1
CMsp1s | Common-mode rejection Von=0.7V 1o L7V, Va0V, - dB
Vyvr=1.0V GAIN=16
VDDA=3.0V,AVDDA=+100 GAIN=1
PSRR DC power supply rejection mV, Vvr=1.0V, PGA—;ﬁ 75 dB
Vs|:1.2V,V5|.:1.2V, B
ADC Offset vs Temperature ADC VIN: vDD/10 vs. Temperature
0.5
02 0.4
= 00 - 0.3
% . —40‘"'"-39__4)/25 85 100 N 125 T o2 /
£ & 0.1
- 04 S 0 /
& o
T 06 a 0.1 _
£ Q.02
= o8 VDD3.3V, VDDAZ2.4V 0.3
10 Chopper On -0.4 -
Temperature (°C) -0.5
40 -20 0 25 45 65 85 100 125
e ADGN=1 ADGN=2 ADGN=4 ADGN=8 s ADGN=16 TA (C)
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=25C,Vop = 3.0V, VDDA=2.4V,unless otherwise noted

#¥ TAADC IR ¥ EZERVE A AR - FRIDEBROMARERE  Gain, Output rate, KElmE A
WABRERG - AERGREEIINBMAMRARRE - 2Z28BEA 1.2V - BUx 1024 £EEH -

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. V|n(m(\/l)) Output rate(Hz)
=0.9VREF
Gain = PGAG « ADGN 120 15625 8000 4000 2000 1000 500 250 125 63 31 16
+2160 025 = off x 025 104 122 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 19.41
+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 15.9 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 15.1 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 1711 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 |= PG’\,‘AG « |ADGN 15625 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 19.5 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 17.1 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 >XAADC 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
Gai =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 5.03 347
+540 2 = off x 2 900.82 259.54 99.46 31.89 19.82 13.37 9.36 6.67 4.85 347 253 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 1.83 122 0.96
+135 8 = off x 8 219.94 69.37 26.29 8.58 5.94 4.03 2.64 1.90 127 0.95 0.70 0.54
+68 16 = off x 16 117.26 36.75 9.75 4.59 3.08 2.14 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 pG'\:\G « lapen 15625 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 3.46 241 179 123
+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 6.44 457 291 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 ZAADC RMS Noise Table

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

In| ————
ENOB(RMS) = \RMS Noise -
1024
2x VREF x| > (ADO[K]- Average )’
k=1

RMS Noise = 923

e I £ i e i i i =S,
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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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RMS Noise Diagram

Gain=186,

450 | Qutput rate ~ 8sps (OSR:65536),

LSB base on 19-bit output

Qccurrence
NN

-5 -4 -3 -2 -1 o] 1 2

Output Code (LSB)

3 4 S 6

Figure 6.8-7 RMS Noise Diagram

6.8.3. ZAADC Temperature Sensor

Qutput Code (LSB)

RMS Noise Diagram

HYGON
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Gain=186,
Qutput rate ~ 8sps (OSR:65536),
LSB base on 19-bit output

201

401

601

801 1001

Time (reading number)

Figure 6.8-8 Output Code Diagram

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

Sym. Parameter Test Conditions Min. | Typ. | Max. | Unit
TCs Sensor temperature drift 173 uv/ic
KT Absolute Temperature Scale 0°K -272 C

TCerr | One point calibrate error temperature Calibration at 25°C of -40°C~85C +2 T

3.0

TPS error with temperature

VDD=3.3v,VDDA=2.4v,0SR=64000

ADGN=1,VR=V12-VSS
TPS Offset = 1

TPS Data=(TPSCHO(TSO-TS1)-TPSCHI(TS1-TS0))/2

2.5

2.0

15

10

0.5

TPS temperature(°C)

~—

0.0

1

-401-20] 0 | 25 [ 45

65

85

100

125

-05

TACO)

—— 15
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6.9. Rail to Raill OPAMP1 - OPAMP2 ~ OPAMP3
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Ta = 25°C,Vopav = 3.0V, VDDA=2.4V,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. Unit
VDDA Power supply 2.2 3.6 \Y
VouTt Output range 0 VDDA \%
VN Input common range 0 VDDA \%
lopa OPAMP current 360 UuA
VDDA = 3.0V, 1 mA
| Output current loading (push | 0.3V< Output voltage <VDDA-0.3V
OPA_LOAD | o pull) VDDA = 2.4V, 0.5 ma
0.3V< Output voltage <VDDA-0.3V )
CLoaDp Max output capacitor load 1 nF
Loading R=10K, C=100pF,
SR Slew rate 0.3V — VDDA-0.3V 0.6 VIuS
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
OP1,0P2,0P3 Offset Drift
1200
VDD=3.3V, VDDA=2.4V
1000 OP Comman at 1.2v, unitgain output
800
,>; 600
g 400
6 200
0
40 20° 0 45 65 85 100 125

© 2019-2024 HYCON Technology Corp
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Figure6.9-1 R2ZROPAMP Offset Temperature
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6.10. 12-Bit Resistor Ladder

Typical values are at Ta=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 \
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
Vreen Negative reference voltage range REFP ~ VRERN 0 VDDA v
Riabper 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 = 0OV 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=25C,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

IAM1 Active mode 1 ADC_CK=8.5M/8 1840 UA

SinWave=50K Vpp=200mV
HAO : Internal High Accuracy Oscillator frequency.

Ta = 25C,Vop = 3.0V, unless otherwise noted

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

Errl SinWave=5K Vpp=200mV 01 cv
(10K//1nF)//10K

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

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

Errd SinWave=10K Vpp=200mV 01 cv

S.D : standard deviation

© 2019-2024 HYCON Technology Corp DS-HY3123-V07_TC
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7. 12C @R

o 3712 ADC IRQ [BIZ(CLKOUT PIN)
(] fsc,=400KHz

© 2019-2024 HYCON Technology Corp
www.hycontek.com

o M TFERERS OXAOh

& A 3 E E 7E 0xAO B2 device address[6:0] = 1010000b -

B U AEM(ER 12C 48 - AR OREIR ADC BIRTEEER IRQ BHE IRQ BANLL
ZIARNEALT - BFEMBERETE IRQ B - ¥ ADC BT HWENKE L ERERERTT
A8 BARECDLGERE 788 ADCLIADSTIHIARBR 2R #Er ADC BB ER 2 E S AEEUS ;

SEMmEREER IRQ R - Al ADC B EA IRQ WEREL - IRQ 2338 CLKOUT 2
SDA IR &L - REEEXNRHUBLEEENRSEM - 75 ADC BTN ESERM&H T EEE
B 2EREERLUZEIBNAFPNEMN - £ IRQ :RE%H SDA EHEMUM - & ADC BREmHEER
2 IRQ PFERRS - LR IETE 12C Al - B SDA HEHARRE S TE 12C Stop ZEBA 24 -

I2C 21& General Call Reset Ih8E - E & F # W E Reset Sl - IBIEEEEHIEESS - BR HAOTRIM
7288 SRAM RERIAE 740 - HERIIEEREEEZ] BOR ZERMREE - HEARE IS EEEZRE
EiPEY 12C RST HRMUIAZA -

fRE 07Fh an 2 RS A[E Bank BIRER - EFIURFEER EFRRHZ ) ETE Bank 31 © &%
EERNBOR  FH Bank 0 BHER ; REERS 1K - Tl Bank 1 BHRER - EEFHE 1 H3E
64 BORZE R - £ Bank 0 Z2f& 080h~0FFh ; 2277 HIEE 65 #4625 128 BRFER - £/4 Bank 1 2
& 180h~1FFh ;

7.1. 12C BiiEFE

HY3123 #9 I2C ¥ Im @A UERR FE PR - HAD %A

a. BUEREZ (Data Validity )
FtaEA{EEXEE ( Start and Stop Definition )
MACK [EIfEE5REZ ( MACK Definition )
IRQ FEfSSRES (IRQ Definition)
R ES (Wave Definition )
FFRME A (Write Register )
E1728097EH ( Read Register )
SHENEFEE (Reread Register )
EFRME ABRER (Write Register then Read Register )
j. 1EfI&F (General Call Reset)

-~ 0o a2 0o T

> @
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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” )

B 7-1 BUERIKT

PRS- E % (Start and Stop Definition )

A NV

)] =ik
i(Start)i i(Stop)i

[ 7-2 FIRERF IEIRY

ACK [EHIfE{E5%ES (ACK Definition )

o=
e NS\ NS

SCL LINE

B )i
(Start) (ACKNOWLEDGE )

R (Master) RGN (Slave) 63 SCL {59k 12 S8(HAGHNS - £ 0% SDA B
FllAZE v TR REEE Rt AGIRRE - DABR e Im E A HY[E1E (ACKD (555 -

7-3 [EIFEE 5% 2 (ACK)

- ———— —
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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 EEBEINEEETEFE (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

ADI1CN1[ENAD1] Bit

ADCLJ[ADST] Bit
Released from the host.

When then host reads™a
IRQ PIN ADCH~ADQL Register

7-5 FEMEINEF(IRQ)

© 2019-2024 HYCON Technology Corp DS-HY3123-V07_TC
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WIASIRES (Wave Definition )

w2

SCL LINE

/

SDA LINE
w0 e e &
I8 T P P P Dl O T D BT N i
N P PR P PR g g g 323 3%3 323
g - & - & o g
» = » v
& 5 0 &
5 e Device Address - g = S
[
SDA LINE eee
[
7-6 R E R
Wi{7 250955 A (Write Register )
& 5 A Address™ , %
= — Device Address -s-s--e 5 e Word Address ... e Word Data ... g
[ T T T 1 1T 1T 1T T 1
SDA LINE
[ | I ) T N I I N I N
= 2 A= LA E v A
. wog A & T = B @A
*2 Word Address: fREBOX7FA ) RBank A M <R ;| MURFERE B £ IRERNAdress - 1§15 A EIACKEIFE - #7E Sk SopB EfStar o] IESE -
7-7TEEFRNEA
77 58 403HEY( Read Registen
©w Device § Word nf@ § Device Word Word Word %)
Yo Address ""™F """ Address """ = £ Address —'g S99 Datat Uttt e Data2 “*°"™** """ Data3 <" 9
[T ITTTTTTI [T ITTTTTTI [TTTTTI [TTTTTI
SDA LUNE o 2
[ LLLl 111 [ LIl I | I |
= =
= — = — = — = — = — = —z
g 8228 8% g 8228 588 42g 85

" @I E—AddressE Y, BEENRBWord Datal ;
"2 EEEAVESEAddressE K}, #IADCH~ ADCL - {E[Ef0 &+ B Word Datal + Word Data2+ Word Data3 - & % Z{#[6)Data2/ Data3 & #}, BIMACK/B R T 1%1% 8 E B Low

7-8 B 17 ARRVAE Y

DS-HY3123-V07_TC
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EWEREEE3( Reread Register)

HYGON

HYCON TECHNOLOGY

0 Device = Word @ %’j Device Word Word Word (7]
87  Address T"F """ Address T 8,"" Address ""g = Datal T T Data2 T T Data3 ™™ §
[ 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% WX U X m(;-:)
© Device z Word Word Word %]
BT Address TR T Datal] === T Data2 == =™ Data3 "™ 3
[ 1 [TTTTTI [TTTTTI [TTTTTI
SDA LINE
[l LI Ll LLLLLL] I
= =
= Cme = o= = cz
2 2208 585 558 o
Y MHAUBASEAT Word Address + FZGHIRM/ATNAERE  Word Address EIATHEFTAIL -
7-9 EXENEFSR
ISR R ABERESE ( Write Register then Read Register )
% = 1%
B esss . (=4 . ol >
=Y Device Address = Word Address Word Data 3
[T T 1T T 1T 11 T 1T T 1T 11
SDA LINE
[ | L 1 | L 1 |
- . | - o>
= 2 25z © 5= ZS
& SlRai- = @ o
] Device = Word ]
B Address T2 T Datal T8
. [ 1 [TTTTTI
SDA LINE
[ [
=z oo 2 I =
= > = oo

B EAMEE Word Address Y Word Data »

BEE TR AA KI5 E  Word Address BTFT#EFTEEL

7-10 EEHRNB AR EERER
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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
= gy 2 oz i =
= D= = = nZ
Z ERiehz 828 e g
. 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 [ [TTTTTI [TTTTTI [TTTTTI
SDA LINE ™
[ [ L1111 [l lIl [ LIl I]
= =
= = CRs = S = U2 CrE < vz
&z 5 2RG 52 g §2R% 528 522 55
= ~ -~
ADC Device ADCH[7:0] *1 ADCMI7:0] ADCL[7:0] v
Interrupt B Address =& === ADO[23:16]wwweeme =seseme ADO[I5:8] wwweeee =essmme ADO[T:0] =ee=r
I [TTTTTI [TTTTTI [TTTTTI
SDALINE™™
[ LT LIl LIl
= = I =z == o= =
= CEx = LxE =2 5z
g8 g =}z =k =k =5
*1, EPOINT address 503H=ADCHI[7:0], 2¢/Z06H=ADIH[7:0#f, 0] LA 4% ERHEGHETHAE, ifi B & S BN FH 58 FPOINT Address
|44 ==
B 7-11 97 IRQ BJ ADC EFzs:ER
Efr&F ( Call Chip Reset )
% i
8 P— o
- 00h 06h ] S
SDA LINE
= C o= = C o=
IS¢ W w S

7-12 BN R
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TERE1 | 2R | SIH® ﬁ%ﬂﬂ? RAW | HESR ) ER MR Gs
wits® | ®®2 | R BE | AR

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

1 EmBE - #RENERASN - BXBER (Z0R / F¥n / KBIEHRE)
Bl - EAERSK 2 HY3123 Em - HREZHEFER SSOP20 HE - AINEMB S HY3123-ES20 -
BHFEM Tube £ E - RIR T EmEI - FHEAFHREEEEELS Tube -
Bl - B ERK 2 HY3123 Em - BREZHEFER SSOP20 HE - AINEMB S HY3123-ES20 -
B Tape & Reel HE - R FERBN - FHHRAIFFAEEEIEF IS Tape & Reel -
Bl MK E HY3123 Em - BEREZEMEHE R SSOP16 HE - Al NEmE 4 HY3123-E016 -
BFEMU Tube £ E - RIR T EmEI - FHAFREEEEEHS Tube -
Bl MK E HY3123 Em - BEREZEMEHE R SSOP16 HE @ Al NEmE 4 HY3123-E016 -
BFEL Tape & Reel B8 - RIR NEmBAI - BRAIGZREEEEFILS Tape & Reel »
2 R IBARSE
“001"~“999” BIFXEMN B IERPFNELXBRET - MELRR AT -
3 MSL:
RESRMESR%MIE IPC/IJEDEC J-STD-020 FIREBNMMAB IR - WSE
IPC/JEDEC J-STD-033 F1R £ E3E - 615 - B EAFEH -
4Green (RoHS & no CI/Br):
HYCON Em &% Green Product - ff& RoHS #5%< - REACH S E(SVHC) UK BN ERE
(Br<900ppm or CI<900ppm or (Br+Cl)<1500ppm) °

- ———— —
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0. HEMAES

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

D

IRRAAARARE

1

HYGON

HYCON TECHNOLOGY

\

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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HY3123

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

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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Unit : mm

I
:

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

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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HY3123

Dual 12bit DAC, 3 CH. R2ROP 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. R2ROP 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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HY3123

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

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

boooooooo|
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HY3123

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

10. {E5] 50

HYGON

HYCON TECHNOLOGY

DUF A E B AT - MERERIR B F R A1 I S E -
X BR = S
Vo1 All 2019/02/27 | #hREETT
V02 All 2019/10/16 AR SSOP20 &
BIEE R MR
1922 | 2020/6/22 | BREZREE
18~19 B IRQ RYEFERAR
16 2% ENBGR %88
V03 46 2020/7/28 | {824 R2ROP #R1&
15-26~31 {E1E R2ROP &7z 418
40 2021/2/1 | {&cZ VDDA ~ REFO * ACM BIE R #1E
37 &L IC Th#E
56 BRG] EER
Vo4 All 2022/8/10 | iBeiEFRHmBBUR SRR
1E4 NC 5| f et
vos | 13743 | o00a0/14 Avg/S.D BIER S. D/Average
50 HY3123-ES20 £ B EIFEA T Tape & Reel EcZ{E
FE= 7% 3000
V06 48 2024/3/6 | {E1E 6.10 E & INL & DNL B9 Linearity error #i1%
All 2024/4/1 | 1&tX VDDA ER#E A 2.4V~3.6V
Vo7 Al 2024/5/9 Wi 3 B2 VDDA R 73 A& 2.2V ~ 2.25V - 2.3V -
VDDA ER&EEEH A 2.2V~3.6V
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