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1. %538
® AFE FIEMEILEIDEE ¢ Rail-to-Rail OPAMP
= ‘= oo - < E 3 ENEHERE AR
o REEREE RC EER(HAOC) TTHEIEMIE g fei® E A
. . B 1mA i BlEa A EiRA
% 2MHz » AMHz ~ 8MHz - T 12 685E% ¢ 5 ImARBHREABRAED
B THA o AERMIREEE VDDA HSEEEREFO
& VDDA 1T 10mA HERSIER ¢ VDDA JETEE 2.4V~4.5V
& —{EE¥ ) (Rail-to-rail) OPAMP. ¢ REFO oJ@LiEBE 1.2V
& 1MHz, 24-bits AADC $BEL B 78815 23 ® 'CEHNE
& ‘CEBEEHNE & EEEBHEN
o IR{FIZRIEEE ¢ S73E FsoL = 400KHz
& HMEE VDD : 22V t0 5.5V ¢ Sleep JEE(E 7 &512)
& 1EHIEE VDDA : 2.4V to 4.5V ® |RQ INBESHF
¢ RERESE —40°C to +85°C ® BIA Module
® 24-bits >AADC & F{EE 547 (Electrochemical analysis)
& O[EEIELD x1/4, x1/2, x1~x16 & FEYIBEL2 4T (Bioelectrical impedance
o TUERELRNKBERELEE RoTiE analysis)
31 25KsDS € AC waveform frequency: 122Hz~250KHz
' \t\p - € Impendence Range: 1K ~ 1MQ)
& NEBERRERE € Phase detector: 0~90°
¢ IRQ IEE o IEAIT
® 12-bit Resistor Ladder DAC & SSOP20
& OREIEER S EF > BERMHIINEE ¢ SSOP16
& FBc OPAMP OJE&&T A& B & 12-bit DAC
ThaesdIFR
Internal System ADC Sample
VDD OPAMP DAC IRQ BIA Serial
Model No. Clock Clock ENOB Rate TPS Package
) (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 SSOP16
8M
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2. fn

2.1. AEAHIRE

VDD VDDA  AI6/REFO CLKOUT/IRQ/AI9
Internal J Bandgap 12b DAC
LDO
Internal Al4
Oscillator
Al8
SCL ]
I2C Slave BIA
Module Module
SDA I All
Input MUX Al3
24b YA ADC
Temperature Al5
Sensor
HY3123 o
AlO Al2 OPO2 Al10  OPO
2-1 BRREHIRE
2.2. Power System
VoD LDOM([1 01:
ENLDO Highlmpedance—{00
| ENLDO
VDD>—(® .
Regulator <1.5mA ] g
LDOC[2:0] — | | o} VDDA&‘DDA
__\_'_\.-- ) >
2.4V 0007 | VDDAX VDDAX >— 1 l
26v-{001 [ ° VDD - & 1~10uF :
oo VDD 2.9V 010 T 250KQ =
y I 3.3v— 011 NBGR Bandgap |, 5
X 36v 100 | NOOR T reference 52K LDOPLJ
4.0v-{ 101 vottage =
1-10uF 45V 110 N =
5.0v—{ 111 | o . REFO
| — = REFQ -+ *9 %—
eSS VDDA  veMs © A b L
= ADC common ~ X v g 0.WF ==
- vohage — ACM L & I
L V12 ENACM “~Buf . v
ﬂ ENV1Z
A8
ADCVR+or VR- [ O]
V12 1 _JL&
2-2 Power System Block
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2.3. GPIO PORT CLKOUT/IRQ/AI9
’ VDDA
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]

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

2.4. 12-bit DAC |

o1/ Clock Output=4M/512
' 10| Clock Output=4M/4096

IRQMode[1:0]

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

|
|
1
1
1
I
I
1
I
I
I
I
I
I
I
|
T
I
I
I
I
I
I
I
:
1 — VSSA
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
1
1
]
]
]
1
1
1
1
1
1

2-3 GPIO PORT CLKOUT/IRQ/AI9

ENDA

00
01
10
11

DAPS[1:0]

[ VDDA >

[ A0 >
ENDA
DABIT[11:0]

DALH

DACO

i

DANS[1:0]

2-4 12-bit DAC | Block

T s i e i
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2.5. 12-bit DACII

ENDA2

[ VDDA >
A0
[ AI10
[ A6

VSSA
[ A0
[ A6
[ A9

00

ENDA2
DABIT2[11:0]

DADCS2

ﬂMA MAAM AR

DANS2[1:0]

ENDA2

2.6. Rail to Rail OPAMP1

© 2019-2022 HYCON Technology Corp
www.hycontek.com

2-5 12-bit DAC Il Block

OP1NS[7:0] e
OP10 [0
DACO |1
AL >
A3 >B
(A5 —L ENOPL[0]
OP1PS[7:0] A7 > ;
DACO [1 ) =L Ald_]
viz b i R2ROP1 Al6__]
[ AL >3 Alg_]
A3 > tOPlOS[5:3]
[ A5 s
A6
[ A7 7
L—

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

OP2NS[9:0]
ca
oP10 |0
oP20 |1
DACO2 |2
A1 >3
A3 >
A5 5
[_A6__ e
OP2PS[7:0] ¥ AT
DACO2 |o A9 >8 OPO
op20 S2
oP10 |1 [ OPO_> ° R2ROP2 »—&
viz |2
AL i3
A >
A5 >l5
A6
AT 7|

2-7 Rail to Rail OPAMP2 Block

2.8. Rail to Rail OPAMP3

OPsNS[?:O]L
oP30 |0
DACO2 |1
A5 >
[_AlE__>i3
A7
A9 >i5
AL 6
OP3PS[7:0] [_oPo2_>i7
¥ "
DACO2 |0 OPO2
op3o S4
oP10 |1 R2ROP3 »—&
vi2 |2
[ A1_>3
[_AI3_ >4
[ Al6_>5
[AI10 6
DACO 7/

2-8 Rail to Rail OPAMP3 Block

T R e e i e i i i
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2.9. 24-bit YAADC

ENTPSIO] | comb
TPSCHIO] bit om ADCR
Viz_1 fo101 INH f 243 H/M/L

Filter

VDDA
ENADCIO0]
INP(3:0] 5 ADC_CK [ CMFR
0000 A i OSR[3:0]
VSSA (0000 | } r .
[CoP20™ 0001 | DCSET[3:0] |
oot ! VREGN[0] |
0 i ADGN[2:0] !
TS1 0011 | }
| .
VDD/10 | 0100 | } 24bit
|
| |
|
|

INX[1:0] |
[LVDDA™ 0110 Si+ !
[COPO>i 0111 INNE3:0] r’:] Z AAD \
A0 1000 vssA k i
(A2 1001 OP10 |0001 ' SI:XYa,XY2,X1,X2,X4,X8,x16 !
[CA4> 1010 150 |oo10 ®§ i ADCIF
(A8 1011 Ts1 |oowt z ! Interrupt
[_Ai8_>{1100 DACO |0100 + VRiX1,x% - !
A9 >1101 V12_1 |0101 }
[Cop3oy1110 0110 }
[OPOZ) 1111 0111 |
L—"" 0P 1000
(AL > 1001 INL
[AI3_>(1010
[CA5_>{1011
[AI6_> 1100
A7 >{1101
[CAi10_> 1110
CRA>{uu |
2-9 24-bit Y AADC Block
2.10.BIA Module
Internal . Measurement
. Sinwave Generator . .
OSClHatOf CerU.lt
AC Impedance
P ADC
measurment
2-10 BIA Block
XBIA Module FAE RE G RRHIHER O
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3. SIHES

3.1. Em5IKE

20 | VDDA

z
(@]

>
5

=
=

SOMIRQ | 5 HY3123
OPO E SSOP20
]

All0| 7

=
w

>
N

AI9/CLKOUT/IRQ | 8

OPO2| 9
AI8 | 10

Figure 3-1 SSOP20 5|HIE

=
a

[an
N

AlI6/REFO

=
S

e el =] ] e L = e 12

VSS| 1 VDDA

>
S

=
=

SDA

HY3123

OPO| 5 SSOP16

=
[

ainlnicio

>
=

AI10/AI9/CLKOUT/IRQ | 6

OPO2/AI8 | 7

>
G

Al7| 8 9 | AIB/IREFO

Ll ] [e] L] =] (o] (2]

=] [~]

Figure 3-2 SSOP16 5IHIE

T s i e i
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3.2. IOSIMES
“I/O” Input/Output, “I” Input, “O” Output, “D” Digital Open-Drain, “S” Schmitt Trigger, “C” CMOS, “P” Power, “A” Analog
155/ 4 5%/ B LI B i
i
SSOP20| SSOP16 | Zi&E/ThaE | HE= EE
1 1 VSS P P &8 A TR B R RE I I
2 NC - - Not Connect
3 2 VDD P P mh TIFERIR - BIMEL-10uUF HIMMER
4 3 SCL DIO S C BT E TS |
SDA DIO S °C BN EEIES K
° ‘ IRQ* DO C ADC ThETARBE 8 H (R I IE)
6 5 OPO P P OPAMP2 & 5|
7 6 AI10 P P $athi®iE 10
Al9 P P $BLEBIE 9
8 6 CLKOUT P P WER RC BEPRIEH L5 R
IRQ P P ADC o AR BE B 1 5 | B
9 7 OPO2 DAIO A OPAMP3 & 5|
10 7 Al8 AlO A $athiBiE 8
11 8 Al7 AlO A $ALLmIET
Al6 AlO A $ALbIBIE6
e ° REFO P P 12VEEEBHY - FIME0.LUFEHHES.
13 10 Al5 AlO A $ALLIAIE 5
14 11 Al4 AlO A fAtbBE4
15 12 Al3 AlO A $ALE®IE3
16 13 Al2 AlO A $ALL@IE2
17 14 All AlO A fALb@EL
18 15 AlO AlO A $atE@IEo
19 NC - - Not Connect
BERHY  BEERERR  FEIMEL-10uF
20 16 VDDA Alo P #11thE A (source: VDD)
%% 3-1 SIMEREINEERA
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www.hycontek.com

DS-HY3123-V04_TC
pagel3d


http://www.hycontek.com/

HY3123

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

3.3. HERERLER

3.3.1. SSOP ##3

WHHHHHF

-:
E

0 XXXX

HY3123
XXXXXX
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EmAtE  HY3123
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4. FEFRER

4.1. HCT Glucose Meter Application

XBIA Module FAIE R A4 RBHR B E R N

DS-HY3123-V04_TC
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5. BERIIR

5.1. EF:5E

-"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

© 2019-2022 HYCON Technology Corp

www.hycontek.com

*®5-1 EHEFRIR

Preliminary

ddress  Name Bit 7 Bité | Bits | Bit4 Bita | Bit2 Bit 1 Bit 0 ARST IIC RST RIW
001h PWRCN | ENBGR LDOC[2:0] LDOM[1:0] ENLDO | ENREFO | 1000 0000 || 1000 0000 R
002h | oOsccni DADC[1:0] [ cikoutg IRQMode[1:0] IRQSEL | ENDAPU || 0011 0000 | 00xx 0000 R
003h ADCH ADC conwersion high byte data register 0000 0000 || 0000 0000 [ AAAAAAAT
004h ADCM ADC conwersion middle byte data register 0000 0000 || 0000 0000 AAAAAAAS
005h ADCL ADC conwersion low byte data register ADST 0000 0000 || 0000 0000 (AN AAAS
00Fh | CHOPCN DAFM | ENCH |ENINXCH | - T - - 0000 0000 || 0000 0000 KR KKk k
010h ADICN1 ENADL | OSRM | VREGN OSR[3:0] CMFR || 0000 0000 || 0000 0000 x5 x ok kW]
011h ADICN2 ENACM | ENvi2 | vems | LbopL | 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 KR KKk k
013h ADICN4 INP[3:0] INN[3:0] 0000 0000 | 0000 0000 R
014h ADLCN5 - | Entps | tPscH INX[1:0] - - 0000 0000 || 0000 0000 KR KKk k
015h DACCN1 | ENAIL0 DAPS[1:0] DANS[1:0] - - - 0000 0000 || 0000 0000 R R KKk k
016h DACCN2 | ENOP3 | ENOP2 | ENOP1 | DADCS | DALH - - ENDA || 0000 0000 | 0000 0000 R
017h DACCN3 - - - - DABIT[11:8] 0000 0000 || 0000 0000 KR KKk k
018h DACCN4 DABIT[7:0] 0000 0000 || 0000 0000 R
oloh | DAC2cN1L DAPS2[1:0] DANS2[1:0] patHz | - [ - [ Enpa2 | 0000 0000 || 0000 0000 R
01Ah | DAC2CN2 - - - [pabcsz2 DABIT2[11:8] 0000 0000 | 0000 0000 KR KKk ok
01Bh | DAC2CN3 DABIT2[7:0] 0000 0000 | 0000 0000 R
oich | OPINETL - | . | OP10S[5:3] | . | , - 0000 0000 | 0000 0000 A
01Dh | OPINET2 OP1PS[7:1] - 0000 0000 | 0000 0000 R A
0l1Eh | OPINET3 OP1NS[7:0] 0000 0000 | 0000 0000 R
01Fh | OP2NETL - - T - T - T - T -] opensjes 0000 0000 | 0000 0000 kR
020h | OP2NET2 OP2NS[7:0] 0000 0000 || 0000 0000 R
021h | OP2NET3 OP2PS[7:0] 0000 0000 | 0000 0000 R
022h | OP3NETL sa | - | s2 | - 1T -1 -1 -1 - 0000 0000 || 0000 0000 Kp A
023h | OP3NET2 OP3NS[7:0] 0000 0000 || 0000 0000 R
024h | OP3NET3 OP3PS[7:0] 0000 0000 | 0000 0000 R
02Bh HAOTRIM - HAOTR[6:0] 0100 0000 || uuuu uuuu kK KKK K K K
03Eh HaocTL | EnHAO [ HAOML [HAOMO [ - | - [ - [ - [ 7riMON | 0000 0uoo | 0000 0x00 R KKK x

DS-HY3123-V04_TC
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5.2. EfFziRAA

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

ddress Name

Bit 7

Bit6 | Bit5 |

Bit 4 Bit3 | Bit2

Bit 1

Bit 0

ARST

IIC RST

R/IW

001h

PWRCN

ENBGR

LDOC[2:0]

LDOM[1:0]

ENLDO

ENREFO

1000 0000

1000 0000

PWRCN & & 725 :

%< 5-2 PWRCN 23 E 728

& ENLDO &'1'F - WLEREERS

ZHILE VDDA £#H L -

fiIyc 218 it
Bit7 ENBGR | py#iBias® %428
<0>F8RA - MREARANEL HAO & - B ENBGR & A A Z# A Sleep Mode
<1>FA(FERR) - ERIRYADC & TPS A - ENBGR MBS A 1 E B -
Bit6~4 | LDOC[2:0] | yppAX &t EEEREIER

REFO =B & 8 L 122
<0> FARH(FERR
<1> 1.2V BERRE L.

LDOC[2:0] | VDDAX #iiE&E/E2 | LDOC[2:0] | VDDAX i i & 52
000 2.4V 100 3.6V
001 2.6V 101 4.0V
010 2.9V 110 4.5V
011 3.3V 111 5.0V
AR EEREEAR, VDDA EZE/NRK VDD-0.25V -
Bit3~2 LDOM[1:0] | vpDA & izimse
= ENLDO A0’ + It EA St £ VDDA M £ -
<00> FARA(FRRR) - ff VDDA Es@ ARTIER
<01> ¥t VDD B
<10> Pull high to VDD by 1.5mA.
(It is use to initial VDDA when a small current)
<11> Reserved.
Bitl ENLDO | pu8 VDDA #1418 B 28 125128
<O>RBARA(FARR
<1>RH
Bit0 ENREFO

5.2.2. OSCCNL1 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

ddres§  Name Bit7 | Bits Bit5 | Bit4 | Bit3 | Bit2 Bit 1 Bit 0 ARST IIC RST RIW
o02h | OSCCNL DADC[1:0] CLKOUT[L:0] IRQMode[1:0] | IRQSEL | ENDAPU | 0011 0000 | 00xx 0000 R
%< 5-3 OSCCN1 #&H| &7 28
OSCCN1 ZHI &7 ¢
fiIrc 2 T

© 2019-2022 HYCON Technology Corp
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17 £75 fiiit

Bit7~6 | DADC[2:0] ADC Clock H$EEE4) BR B212 28

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

Bit5~4 | CLKOUT[L.0] | CLKOUT ThAE# S RIZSE - (4 3IM% CLKOUT)
<00> FARA@Y - BEMEEAARE -
<01> @R AZEE HAO SEEHL - Pre-Scale: HAO + 512
<10> @R AEEIE HAO SEEHY - Pre-Scale: HAO + 4096
<11> B A VSS BAI(FE%
Bit3~2 | IRQMode[1:0] IRQMode[1:0] IRQ it INAE
<00> B8R IRQ B L INBE(FRER
IRQ Mode BiE) - IRQ Rl H EEAT -
ADC %ﬂ‘iqﬂ%ﬁﬁvﬁ - f IRQ HIfiz& L Low Level -
1. = IRQSEL<0>=CLKOUT i EZ|84 Host :BINE 738
(B2& ADCH~ADQL - 03H~0BH)T &R F 4 2R IRQ Ak
& - Y€ %! High Level ; ZREEBLESH CLKOUT[1:0]
<01> BE - BRE IRQ Mode[1:0]=01b or 10b & -
CLKOUT[1:0]/0E& f}%ﬁ;ﬁz
2. B IRQSEL<1>=SDA % - & ADC BT FEME IRQ
chEfif% - LR 1E2E 1°C 3BAN D - B SDA &t Low Level
Z7E I°C Stop ZEBA 84E - ZHEREHEIB SCL #H Low
Pulse 7 T {258 SDA - Z & ol I EH#1T I°C &l -
IRQ Mode B{&) - IRQ BlMiI#i L Low Pulse :
ADC B4 ohffs - fF IRQ MIMIEL Low Pulse #%5 16 @
ADC Clock ffE(ADC Clock=1MHz, Low Pulse Time=
1M/16=16 us) °
1. & IRQSEL<0>=CLKOUT & ADC DR IRQ MK
IIEE#HYE Low Pulse; ZREEBLESH CLKOUT[1:0]
<10> RE - BERE IRQ Mode[1:0]=01b or 10b ¥ -
CLKOUT[1:0]/I& & %@#ﬂ’xﬁl °
2. E IRQSEL<1>=SDA f§ & ADC BT EE/HE IRQ
il - LRSS IELE 1°C Bl - Bl SDA M H Low
Pulse 27 I°C Stop Z#7 8 ; Host BEE %S IRQ
Low Pulse FI’E B1T1IEM#ER £ Host Iin GPIO A B &
2% (High to Low trigger)IhaE, A oIl &R friEflE -
<11> Reserved
Bit1 IRQSEL

IRQ ThREH i 5 IMIEE RS

<0> CLKOUT(F85%
<1> SDA

© 2019-2022 HYCON Technology Corp
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i 25 et
IRQ Mode R{EhEAF% E,H IRQMode[1:0’RE
Bit0 ENDAPU Al9 5| i EHIESME i BN EE RS
<0> FARA LIS (GER
<1> &) 400K ohm H7E8EE %] VDDA 51
5.2.3. ADCH ~ ADQL Register

“-"nouse, *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 Bit7 | Bité | Bits | Bit4 Bit 3 Bit 2 Bitl | Bito ARST IIC RST RIW
003h ADCH ADC conversion high byte data register 0000 0000 || 0000 0000 I
004h ADCM ADC conversion middle byte data register 0000 0000 | 0000 0000 e
005h ADCL ADC conversion low byte data register | ADST 0000 0000 [ 0000 0000 rrrrnr

2% 5-4 ADCH ~ ADQL B #7788
ADCH]I7:0] - ADCM[7:0] * ADCL[7:0] ADC E R} iR E 1723
furc £ Fi 3t
Bit7~0 ADCH[7:0] ADC High Byte BRI #7722
Bit7~0 | ADCM[7:0] | ADC Middle Byte ZHIE 7752
Bit7~1 ADCL[7:1] ADC Low Byte B #7758
BitO ADST ADC EHREEEIE
<0> ADC BRI S4B 2@ R84 ADC PEIS 4
<1> ADC BAEM AR BEPUER - EFNZEFRZE - ZUTHEREE
BRA0 -
ADCH 7723318 I°C BB BN B N INGE - 2 1°C B ZEHAL ADCH~ ADCL B 17 285 - O DU IBEEE IS = -

5 Host B 1%:&

H 24-bit ADC ERIEIREE -
Host ABEF F Point Address - BIOIHEELEER

= N —ZR ADC i 2 ERFZEE MBI ADCH~ADCL B 72305 -

B2 EE 7-11 7R -

5.2.4. CHOPCN Register

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

Addresq 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 AR AR
% 5-6 CHOPCN #Z=H| & 7788
CHOPCN #8728
fiirc =i i 3kt
Bit7 DAFM Comb filter B EHRIHET
<0> [EREREL (AR
<1> Chopper Result ZE}}#iH.
(ADC1 + (ADC2))/2, F—28I%: (ADC2 + ADC3)/2....
Bit6 ENCH

ADC Chopper Mode 1Z#Iz8

<0> FARA (FERR

<1> R{Ad -

Note: 7EFCERTE ENINXCH MUK DAFM -

& BB ENCH.
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iy 2 i pu
Bit5 ENINXCH

122 ADC % Al INX[1:0] B EntJiR FA R
<0> ARYE, INX R RAERERE (FRR
<1> REBEHE,

5.2.5. AD1CN1 ~ AD1CNS5 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

ddresq Name Bit 7 Bit 6 Bit 5 Bit 4 | Bit 3 | Bit 2 | Bit 1 Bit O ARST IIC RST R/W
010h ADICN1 ENAD1 OSRM VREGN OSR[3:0] CMFR 0000 0000 || 0000 0000 R RV §
011h ADICN2 ENACM ENV12 VCMS LDOPL | ADGNJ[2:0] 0000 0000 || 0000 0000 KKK K Kk K
012h ADICN3 VRH[1:0] VRL[1:0] DCSET[3:0] 0000 0000 [ 0000 0000 [ *x***x**
013h AD1CN4 INP[3:0] INN[3:0] 0000 0000 || 0000 0000 Fok K Kk Kk
014h | ADICN5 -] | EntPs | TPscH INX[1:0] | 7 0000 0000 | 0000 0000 AR
% 5-7 AD1CN1 ~ AD1CN5 #4275 22
AD1CN1 5| &7
fiIrc =g g
Bit7 ENAD1 SAADC BrFR#Z4I8
<0> FARA(FERR
<1> RYA
Bit6 OSRM Comb filter Level
<0> 2" comb filter(F252
<1> 3" comb filter (FIEILERXT - #ERA ENCH BII0AE
Bit5 VREGN VR+EZ R 223
<0> x1(F8%
<1>x1/2
Bit4~1 OSR[3:0] SAADC #BEVIE R[5 5828
Comb Comb
OSRJ[3:0] OSR filter OSRJ[3:0] OSR filter
Order Order
0000 32 2"93 1000 8000 2n93
0001 64 2n93 1001 16000 | 2"%/3™
0010 125 2n93 1010 32000 | 2"3™
0011 250 2n93 1011 64000 | 2"3™
0100 500 2n93 1100 64000 | 2"%3™
0101 1000 2n93 1101 64000 | 2"3™
0110 2000 2n93 1110 64000 | 2"%3™
0111 4000 2n93 1111 64000 | 2"3™
Bit0 CMFR TAADC EBEATAR B R 2318 1125 28
<0> REfI
<1> 181 ; EAENERNSEAEMI - Write 1 Only - 1E5EEEBRA 0.
AD1CN2 1ZH| B 17 .
fiIrc =g g
Bit6 ENACM ADC Common Mode Buffer BUEN 1528
<0> FARA(FERR
<1> By > 1R18 VCMS SR EEE -

© 2019-2022 HYCON Technology Corp
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iy

E=1

Bit5

ENV12

V12_1 EBERRRIEH] 28
<0>V12_1 KRREES REFO(FER
<1>V12_ 1 RREFEE V12

Bit4

VCMS

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

Bit3

LDOPL

AEL 250kQ ~HIEEFHFH R

<0>FARA (Fast

<1>F A

PUN 425750085 LDOPL & 1 - /BB VDDA IREB&ERE A NFAHA
s fEFAMAER LDO #itifs - (ENLDO=1b)

3 ADC £EE B VDDA/2-VSS i - (VCMS=0b)

Bit2~0

ADGN[2:0]

ADC 1B %

ADGN]J2:0] Gain ADGNJ2:0] Gain
000 x1/4 100 x4
001 x1/2 101 X8
010 x1 110 x16
011 X2 111 x16

ADICN3 =5 EZ28 -

firo

2

Bit7~6

VRH[1:0]

VR+“+"E R (SR iEEaR
<00> VDDA(FE&&
<01> Al6

<10> AI9
<11>V12_1

Bit5~4

VRL[L :0]

VR+“-"EBRE5REER

<00> VSSA(FE&R
<01> AlI5

<10> Al6
<11>V12 1

T s i e i
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fiI7c 28 Fi
Bit3~0 DCSET[3:0] | g|+{m EEzEEesR
DCSET<3:0> Offset DCSET<3:0> Offset
0000 0 1000 0
+1/8*(REFP— -1/8*(REFP-
0001 REFN) 1001 REFN)
+2/8*(REFP— -2/8*(REFP-
0010 REFN) 1010 REFN)
+3/8*(REFP— -3/8*(REFP-
0011 REFN) 1011 REFN)
+4/8*(REFP— -4/8*(REFP-
0100 REFN) 1100 REFN)
+5/8*(REFP— -5/8*(REFP-
0101 REFN) 1101 REFN)
+6/8*(REFP— -6/8*(REFP-
0110 REFN) 1110 REFN)
+7/8*(REFP— -7/8*(REFP-
0111 REFN) 1111 REFN)
ADICN4 =5 E1Z28
fiI7c 2B fi 3t
Bit7~4 INP[3:0] Sl+“+ "8 A (S 5R82 1288
INP<3:0> ADC B A BE INP<3:0> ADC B ABEE
0000 VSSA 1000 AIO
0001 OP20 1001 Al2
0010 TSO 1010 Al4
0011 TS1 1011 Al6
0100 VDD/10 1100 AI8
0101 V12 1 1101 Al9
0110 VDDA 1110 OP30
0111 OPO 1111 OPO2
Bit3~0 INN[3:0] Sl+“-"ii A\ (S 5RE212 88
INN<3:0> ADC B ABE INN<3:0> ADC B A B8
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
AD1CNS5 #8172 25
fiI7c 28 Fi
Bit5 ENTPS NEB TPS B4l
<0> FARA(FERR
<1> BYFE - HEREREH ADC FE

T R e e i e i i i
© 2019-2022 HYCON Technology Corp

www.hycontek.com

Preliminary

DS-HY3123-V04_TC
page22



http://www.hycontek.com/

HY3123

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

HYGON

HYCON TECHNOLOGY

fiIyc =i it
Bit4 TPSCH TPS &t & [@#EHl

<0> IEE(FE%)
<1> &E

Bit3~2 INX SHASHEEER
<00> INH->SI+,INL>SI-(F85%
<01> INH->SI+,INH->SI- & INL %1%
<10> INL->SI+,INL>SI- & INH ;¥
<11> INL>SI+,INH>SI-
INX[1:0] 5%7EAREREI AR T:
o= 55;"’1 e 511{"} - o= 101,’"} - wao- iib’"}
i [INH}—DSHE i[INH S|+i i N> Sl+i i CINH Sl+i
Cno>——F s i O : SI- i ENL>£ SI- i N Sl 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

Addresd Name Bit 7 Bit 6 | Bit 5 Bit 4 | Bit 3 Bit 2 Bit 1 Bit 0 ARST IIC RST RIW
015h DACCNL ENAILO0 DAPS[1:0] DANS[1:0] - 0000 0000 || 0000 0000 KKK KK KK K
016h DACCN2 ENOP3 ENOP2 ENOP1 DADCS DALH - - ENDA 0000 0000 || 0000 0000 AR A AR
017h DACCN3 - DABIT[11:8] 0000 0000 || 0000 0000 AR AR
018h DACCN4 DABIT[7:0] 0000 0000 || 0000 0000 ok

%< 5-8 DACCNL1 ~ DACCN4 #ZH5IE 728

DACCN1 #ZHI & 728 :

fiIrc 2B et
Bit7 ENAILO | Al10 PAD BERE%EIZ
<0> OFF(F8&%) - AI10 FERARART - AlI10 & HIZ ARRE - MREATINEE
<1> Al10 ON
Bit6~5 DAPS[1:0] 12-bit resistance ladder | 1F [@## AR &2
<00> VDDA(FE&&
<01> AIO
<10> Al2
<11> Al6
Bit4~3 DANS[1:0] 12-bit resistance ladder | & [@## AR EEE
<00> VSSA(FE&R
<01> AIO
<10> Al6
<11> AI9

DACCN2 &= EZ=8 -

fiIyc 218 T
Bit7 ENOP3 Rail to Rail OPAMP3 B FB 124 38
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fiI7o =B A
<0> FARA(FERR
<1> R
Bit6 ENOP2 Rail to Rail OPAMP2 i FB #2528
<0> FARA(FERR
<1> FARX
Bit5 ENOP1 Rail to Rail OPAMP1 & F #2428
<0> FARA(FERR
<1> FARX
Bit4 DADCS 12-bit Resistance Ladder | #{& 1428
<0> AHEFER
<1> @&
Bit3 DALH 12-bit Resistance Ladder | ## 4 £ DACO
<0> FARA(FERR
<1> R
Bit0 ENDA 12-bit resistance ladder | TR Rz
<0> FARA(FERR
<1> FARX
DACCNB3 & 81723 -
firrc =25 3
Bit3~0 | DABIT[11:8] | 12 pit resistance ladder | Bitl1~ Bit8 & & EHEAIERE
DACCN4 ZHIE 738 -
fiI7o £ 1
Bit7~0 DABIT[7:0] | 12-hit resistance ladder | Bit7~ Bit0 # 4 BRI LAl EEE E
5.2.7. DAC2CN1 ~ DAC2CN3 Register

“."unimplemented bit,“x” unknown,“u”unchanged,“d” depends on condition

ddress Name Bit 7 | Bit 6 Bit 5 | Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ARST IIC RST R/IW

019h DAC2CN1 DAPS2[1:0] DANS2[1:0] DALH2 - - ENDA2 [ 0000 0000 || 0000 0000 ||~ **** ****
01Ah DAC2CN2 - | I DADCS2 DABIT2[11:8] 0000 0000 || 0000 0000 |f ~ **** * * **
01Bh DAC2CN3 DABIT2[7:0] 0000 0000 || 0000 0000 [|  **** > ***

DAC2CNL1 #ZH & 725 ¢

%< 5-9 DAC2CN1 ~ DAC2CN3 #ZHI & F 88

I 25 R
Bit7~6 DAPS2[1:0] | 12-bit Resistance Ladder Il E G5 A B2
<00> VDDA(FE5%

<01> AIO
<10> Al10
<11> Al6
Bit5~4 DANS2[1:0] | 12-bit resistance ladder Il & AR E
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iy &z ]

=4

<00> VSSA(FE&R
<01> AIO
<10> Al6
<11> AI9

Bit3 DALH2 12-bit resistance ladder Il ##l#H £ DACO?2

<0> FERA(FERR
<1> B

Bit0 ENDA2 12-bit resistance ladder Il THEE B B

<0> RERA(FERR
<1> B

DAC2CN2 &5 E 725 -

fiI7c 2 it
Bit4 DADCS2 12-bit resistance ladder Il {81428
<0> AFEGFER
<1> &
Bit3~0 | DABIT2[11:8] | 12.pit resistance ladder Il Bit11~ Bit8 &4 & ERAG LB {E R &
DAC2CN3 &5 E 1725 .
fiI7c 2iE g0
Bit7~0 DABIT2[7:0] | 12.pit resistance ladder Il Bit7~ Bit0 4 & EEHLL B AR E
5.2.8. OP1NET1 ~ 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

ddres§y  Name Bit7 | Bite | Bits | Bit4a | Bit3a | Bit2 | Bit1 | BIit0 ARST | IICRST RIW

01Ch | OPINETL OP10S[5:3] 0000 0000 || 0000 0000 AR
01Dh OP1NET2 OP1PS[7:1] 0000 0000 | 0000 0000 KK KK K K
01Eh | OPINET3 OPINS[7:0] 0000 0000 || 0000 0000 x

%< 5-10 OPINET1 ~ OPINET3 & HlE F 88

OP1NET1[7:0] Rail to Rail OPAMP1 i\ I BHEA1EHI E 17 es -

T £t f it
Bit5 OP10S|5] <0> Off(}85%
<1> Al8
Bit4 OP10S[4] <0> Off(F85%
<1> Al6
Bit3 OP10S[3] <0> Off(F85%
<1> Al4

OP1NET2[7:0] Rail to Rail OPAMP1 IE#i A I BERR I I 2 7738

firc &z ]

rgé

Bit7 OP1PS[7] <0> Off(F85%
<1> Al7
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iy &z i

Bit6 OP1PS[6] <0> Off(}85%
<1> Al6

Bit5 OP1PS[5] <0> Off(}85%
<1>AI5

Bit4 OP1PS[4] <0> Off(}85%
<1> Al3

Bit3 OP1PS[3] <0> Off(}85%
<1>All

Bit2 OP1PS[2] <0> Off(}85%
<1>V12

Bitl OP1PS[1] <0> Off(¥a2%
<1> DACO

OP1NET3[7:0] Rail to Rail OPAMP1 & i Alm A IEH G 7=s :

fiIrc £=1 10

Bit7 OPINS[7] <0> Off(¥a%
<1>AlI9

Bit6 OP1NS[6] <0> Off(¥a%
<1>AI8

Bit5 OP1INS[5] <0> Off(¥a%
<1>AlI7

Bit4 OP1INS[4] <0> Off(¥a%
<1> AlI5

Bit3 OPINS[3] <0> Off(}85%
<1> Al3

Bit2 OP1NS[2] <0> Off(}85%
<1>All

Bitl OP1NS[1] <0> Off(}85%
<1> DACO

Bit0 OP1NSJ[O] <0> Off(}85%
<1>OP10

5.2.9. OP2NET1 ~ OP2NET3 Register

“-"nouse,*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 Bit1 | Bito ARST IIC RST RIW
01Fh OP2ZNET1 - - - - - - OP2NS[9:8] 00000000 [ 00000000 || xxxexxxx
020h OP2NET2 OP2NS[7:0] 0000 0000 [ 00000000 [ *x***xx«
021h OP2NET3 OP2PS[7:0] 0000 0000 [| 00000000 |~ *xxx*xxx

#< 5-11 OP2NET1 ~ OP2NET3 #&#|&EF=:

OP2NET1[7:0] Rail to Rail OPAMP2 =& 7728 :

fiIrc £=1 E:pud
Bit1l OP2NSJ[9] <0> Off(¥a%

<1> OPO
BitO OP2NSJ8] <0> Off(}85%

<1> AI9

© 2019-2022 HYCON Technology Corp
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OP2NET2[7:0] Rail to Rail OPAMP2 & Al FERAIEHIE 738 -

i &z i

Bit7 OP2NSJ[7] <0> Off(}85%
<1> Al7

Bit6 OP2NSJ[6] <0> Off(}85%
<1> Al6

Bit5 OP2NS[5] <0> Off(}85%
<1>AI5

Bit4 OP2NS[4] <0> Off(}85%
<1> AI3

Bit3 OP2NSJ3] <0> Off(}85%
<1>All

Bit2 OP2NS[2] <0> Off(}85%
<1> DACO2

Bitl OP2NS[1] <0> Off(¥a%
<1> 0OP20

Bit0 OP2NSJ[0] <0> Off(¥a%
<1>OP10

OP2NET3[7:0] Rail to Rail OPAMP2 1E & Al FERA R HIE 7735 -

fiIro 2 1

Bit7 OP2PS[7] <0> Off(¥a%
<1> Al7

Bit6 OP2PS[6] <0> Off(¥a%
<1> Al6

Bit5 OP2PS[5] <0> Off(¥a%
<1>AI5

Bit4 OP2PS[4] <0> Off(}85%
<1> AI3

Bit3 OP2PS[3] <0> Off(}85%
<1>All

Bit2 OP2PS[2] <0> Off(}85%
<1>V12

Bitl OP2PS[1] <0> Off(}85%
<1>OP10

Bit0 OP2PS[0] <0> Off(}85%
<1> DACO2

5.2.10. OP3NET1 ~ OP3NETS3 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

ddres§  Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ARST IIC RST RIW

022h | OP3NETL sS4 - s2 - - - - - 0000 0000 || 0000 0000 || **%* * x%*
023h | OP3NET2 OP3NS[7:0] 0000 0000 || 00000000 || *%%% *%%*
024h | OP3NET3 OP3PS[7:0] 0000 0000 || 00000000 || *x%% *x%x

%< 5-12 OP3NETL1 ~ OP3NET3 #&#|&EF=:

T s i e i
© 2019-2022 HYCON Technology Corp Preliminary DS-HY3123-V04_TC
www.hycontek.com page27



http://www.hycontek.com/

HY3123

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

OP3NET1[7:0] Rail to Rail OPAMP3 14| E 7788 :

7% £ L
Bit7 sS4 OP30 £ OPO2 PAD 2 [EIRV B FRE 1|
<0> FHES(FERR
<1> OPAMP3 & Hi i OP30 #2 %I OPO2 PAD
Bit5 S2 OP20 £1 OPO PAD 7 &1 4% # 5 B8 22
<0> FHES(FERR
<1> OPAMP2 i H 1% OP20 %3 %) OPO PAD
OP3NET2[7:0] Rail to Rail OPAMP3 & #i A I FE B2 H B 7288 -
7% 218 fait
Bit7 OP3NS[7] <0> Off(F8z%
<1> OP0O2
Bit6 OP3NS[6] <0> Off(F8z%
<1> AI10
Bit5 OP3NS[5] <0> Off(F8z%
<1> Al9
Bit4 OP3NS[4] <0> Off(F8z%
<1> Al7
Bit3 OP3NS[3] <0> Off(F8z%
<1> Al6
Bit2 OP3NS[2] <0> Off(F8z%
<1> AlI5
Bit1 OP3NS[1] <0> Off(F8&%
<1> DACO2
BitO OP3NS|0] <0> Off(F8&%
<1> OP30

OP3NET3[7:0] Rail to Rail OPAMP3 1E#ij Al FERAIEHIE 7735 -

i 2 r:pud

Bit7 OP3PS[7] <0> Off(}85%
<1> DACO

Bit6 OP3PS[6] <0> Off(}85%
<1> All10

Bit5 OP3PS[5] <0> Off(}85%
<1> Al6

Bit4 OP3PS[4] <0> Off(}85%
<1> AI3

Bit3 OP3PS[3] <0> Off(}85%
<1>All

Bit2 OP3PS[2] <0> Off(}85%
<1>Vi2

Bitl OP3PS[1] <0> Off(¥a%
<1>OP10

T s i e i
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BitO OP3PS[0] <0> Off(}85%
<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
ddres§  Name Bit7 | Bite | Bits | Bit4 | Bita | Bit2 | Bit1 | Bito ARST | ICRST RIW
02Bh HAOTRIM - HAOTR[6:0] 0100 0000 || uuuu uuuu el

% 5-14 HAOTRIM 5|8 17 23

HAOTRIM[7:0] HAO #ERAZEITHIE 7758 -

fiIyc =g et
Bit6~0 HAOTRI6:0] | HAO $Es=ch b 3R 38
<0000000>0] FH % |- R

<1000000>F /& 0.0%

<1111111>T[;AZE 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

ddres§ ~ Name Bit7 | Bite | Bits | Bit4 | Bita | Bit2 | Bitl | Bito ARST IIC RST RIW
03Dh TsT RSV. uuuu uuuu || uuuu uuuu R
03eh | HaoctL [ENHAO [HAomi[HAOmMo| - [ - | - [ - ] trimon| 1000 0uoo | 1000 oxoo REES R

%< 5-15 HAOCTL ZHI & 7 =3

TST[7:0] Reserved Byte :

fiirc =i et
Bit7~0 TST[7:0] Reserved. /5 7)& B &1H. FA5%1E 0x00.

HAOCTL[7:0] #B=RiEH| 2R IEH B 7%

fi17% %18 i
Bit7 ENHAO HAO RN Eh#5I61 7T

<1> RAEIAZIEE HA
<0> FARAANEISE HA
Bit6~5 HAOM[L:0] | Ao sERIZ=HINITT
<00> 2MHz HAO(F87%
<01> 4MHz HAO

<10> 8MHz HAO
<11> Reserved

Bit0 TRIMON HAO RIEER AREZEHIMITT
<O>FRPRIRFEAEE - TIDIEH HAOTRIM :HAOTR[6:0]#/& -
<I>IRIEAREE - ZARBE T HAOTRIM: HAOTR[6:0] B A 1B -

O O
NE B

T R e e i e i i i
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y—

6. BRI

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

-0.2Vto 6.0V
-0.2VtoVDD + 0.3V

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

Storage temperature
Operation temperature
Total power dissipation

6.2. Recommended operating conditions

Maximum output current sink by CLKOUT pin

-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 2.4 4.5 \
Vss Supply Voltage 0 0
6.3. Internal RC Oscillator
Ta = 25 ,Vop = 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 —2.2V
4.0
3.0 e A M HZ 2.0 —3.0V
g 20 8MH S YO E— — S
T 10 | & -20 -
Z 0.0 - z
g .10 g 40
g -20 g 60
" 30 - &
40 -8.0
5.0 -10.0
NS ©®ONTO©OONT©®ON TN 40 20 0 20 40 60 80 100 125
NN AN NOMOOMOOMOOOSS I I I T OO W o
VDD (V) TA (C)
Figure 6.3-1 HAO vs. VDD Figure 6.3-2 HAO(2.0MHz) vs. Temperature
© 2019-2022 HYCON Technology Corp Preliminary DS-HY3123-V04_TC
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4M HAO Drift vs. Temperature o 8M HAO Drift vs. Temperature
———VDD=2.2V ' e \/DD=2.2V
_ 20 ——VDD=3.0V _ 20 ——VDD=3.0V
L 0 | — - £ 00 tr=—m—m—m ; VDD=5.5V
% -2.0 5 2.0 —
£ -40 g 40
g 60 f."_ -6.0
-8.0 -8.0
-10.0 -10.0
-40  -20 0 20 40 60 80 100 125 -40  -20 0 20 40 60 80 100 125
TA () TA ()
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 =257 ,Vpp = 3.0V, unless otherwise noted
Sym. Parameter Test Conditions Min. Typ. | Max. | Unit
lip3 Low Power 3 HAO = off, All IP Off, Sleep state 0.3 1.0 UA

HAO : Internal High Accuracy Oscillator frequency.

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

Sym. Parameter Test Conditions Min. Typ. | Max. | Unit
I p3 Low Power 3 HAO = off, All IP Off, Sleep state 0.5 2 UuA
Sleep current vs. VDD Sleep current vs. TA
0.350 3.0000
e SLEEP
0.300 \ 2.5000 —\4 /
—LV
0.250 \ 2.0000 /I
0.200 — 3v / /
< < 1.5000
0.150 e 2\ //
0.100 1.0000
0.050 0.5000
0.000 0.0000
5.0v 4.5V 4.0V 3.5v 3.0v 2.5v 2.0v N N \ ®
G < G ) -G ) -G <O <
VDD(V) S I SR IS R O R N 2
Figure 6.4-1 1 p3 vs. VDD Figure 6.4-2 1 p3 vS. Temperature

-
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6.5. GPIO PORT CLKOUT/IRQ/AI9

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

Sym. | Parameter | Test Conditions | Min. | Typ. | Max. | Unit
Analog Input
likg | Leakage Current 0.1 UuA
Rpy | 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, Vop -0.4 v
VDD<4V, lo =-10mA Vss +0.3
VoL 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
35 \ 0.35 /
< 3.0 ~ 030 /
EP 2.5 g 0.25 /
£ o~ £ 020
> 20 2 01s -
15 0.10 //
o 0.05 =
: 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 Vou VS. loy Figure 6.5-2 Vg vs. o,
© 2019-2022 HYCON Technology Corp Preliminary DS-HY3123-V04_TC
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6.6. Brownout Reset (BOR)

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

© 2019-2022 HYCON Technology Corp
www.hycontek.com

-40 20 0 20 40 60 80 100 125
TA(T)

Figure6.6-1 BOR vs. Temperature

Preliminary

Sym. Parameter | Test Conditions Min. Typ. | Max. | Unit
Pulse length needed to accepted reset internally, t4..vr 2 us
Vpp Start Voltage to accepted reset internally Ta=25C

15 1.65 1.8 \
(L=2H),Viwr

BOR | Voo Start Voltage to accepted reset internally Ta=-40C ~85 C 1.45 1.85 v

(L2H),Viwr, ) )
Current consumption VDD=3.3V 0.3 UuA
VDD=5.5V 0.5 UA
BORvs. TA
1.800 ——VLVR
1.750 —
\ Release
1.700
1650 -
2
£ 1.550
o
> 1.500 i
1.450
1.400
1.350

DS-HY3123-V04_TC
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Ta=25C,VDD = 3.0V,unless otherwise noted

Sym. Parameter Test Conditions Min. Typ. Max. | Unit
VDDA operation current, IL = 0mA
LDOC[2:0]=000b 20 uA
lvbpa
LDOC [2:0]=000b 2.28 2.4 2.52 \
LDOC [2:0]=001b 2.47 2.6 2.73 \
I = 0.1mA LDOC [2:0]=010b 2.755 2.9 3.045 \
L=0.4mA, LDOC [2:0]=011b 3.135 3.3 3.465 Y
Select VDDA output voltage | VDD= LDOC [2:0]=100b 3.42 3.6 378 v
VDDA VDDA+0.25V — . : -
LDOC [2:0]=101b 3.8 4.0 4.2 \
LDOC [2:0]=110b 4.275 4.5 4.725 \
LDOC [2:0]=111b 4.75 5.0 5.25 \
Dropout voltage I = 10mA LDOC [2:0]=000b 400 mV
) LDOC [2:0]=000b 5 . o
Temperature drift Ta=-40"C~85C 50 ppm/C
I, = 10uA
Vpp Voltage drift LDOC [2:0]=000b Vpp=VDDA+0.25V~5.5V +0.2 %IV
REFO operation current, 50 UA
IREFO
I. = OmA, 1.14 1.2 1.26 \
output voltage, V, VDDA=2.4V, IL=0.2mA
REFO P 98 Vrero ENV12=1b g , 0.94 0.96 | Veero
(include ESD resistance)
Temperature drift Ta=-40°C~85C 50 ppm/C
Vppa Voltage drift 100 uv/v
ACM operation current, lacm | VDDA=2.4V, S0 uA
Internal Analog Common ENADCI0]=1b, VCMS=0b, VDDA/2 Vv
Mode Voltage ,Vacw=1.2V or | ENACM=1b I. = OuA
ACM | Vacu VDDA/2 vc_lvls:lb, 114 12 1.26 Vv
IL = OUA
. Ta=-40C~85TC, o
Temperature drift ENACM [0]=1b 50 ppm/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 N\ 2.895 \\
= 2.405 \ __2.895 NC
= N 2 2804 ~_
g, 2404 S~ % 2.894
£ 2408 —~— £ 2893 T~
> 2.403 > 2.893 S
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)
Figure 6.7-1 VDDA(000b) vs. VDD Figure 6.7-2 VDDA(010b) vs. VDD
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VDDA(LDOC[2:0]=110b) vs. VDD VDDA(LDOC[2:0]=000b) vs. TA
2.412
j:::: —_— ——IL=10uA 2.410 —— ——VDD=5V,IL=10uA
4.484 I _ )y N
S48 . < i::gi - AN
84.480 N\ £ 2402 \\
§ 4.478 \\ S 2.400 N
4.476 2398
239
4.474 2394
4.472 D D D D D < < < D
5.5V 5.0V 4.5v . »6() \\:»ég & \,»6@ ¢b§() \\@OQ \\%6(’ '96(’ . d%(’
VDD(V)
Figure 6.7-3 VDDA(110b) vs. VDD Figure 6.7-4 VDDA(000b) vs. Temperature
VDDA(LDOC[2:0]=010b) vs. TA VDDA(LDOC[2:0]=110b) vs. TA
i'ggg ———VDD=5V,IL.=10uA 4.485
2:896 e 4,480 o —— e \/DD=5V,|L=10uA
2894 // —~ — 4475 e
S 289 ~ 2 - ~
S 3890 N @ 4.470
< NC b .
£ 2888 \C £ a.465 NS
S i-::i N > 4.460
2:882 4.455
2.880 4.450
2.878 - D D
} . . . . O VR O SR GRS GR GEN GRSV
S S S A
Figure 6.7-5 VDDA(010b) vs. Temperature Figure 6.7-6 VDDA(110b) vs. Temperature
VDDA vs. Load current
2.440
2.420 ——VDD=3.6V,VDDA=2.4V mode
g 2.400 —
§ 2.380 \
E 2.360 \\
> 2340
2.320
2300
OmA  5mA  10mA  15mA  20mA  25mA  30mA
Load current(mA)
Figure 6.7-7 VDDA vs. Load current
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6.8. ZAADC, Power Supply and recomme

nded operating conditions
Ta=25C,Vpp = 3.0V, VDDA=2.4V,unless otherwise noted

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

Vspig | Supply Voltage at VDDA ENVDDA[0]=0 | 2.4 45 v

f Modulator sample frequency, ADC_CK 1000 KHz
SD18 | Over Sample Ratio, OSR 64 65536

lsois | oot PGAT | ENADCIOL-1 ADC. CKLAMHz 260 uA

6.8.1. ZAADC, performance

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

Sym. Parameter Test Conditions Min. | Typ. | Max. | Unit
VDDA=2.4V,V\yg=1.0V,ASI|=£200mV
INL Integral Nonlinearity(INL) +0.003 +0.01 %FSR
VDDA=2.4V,V\yg=1.0V,ASI|=+450mV
No Missing Codes® ADC_CK=1MHz,0SR=64000 23 Bits
Gsgpig | Temperature drift Gain x16 | Ta=-40C~ 85T, 10 ppm/C
Offset error of Full Scale
Rang input voltage range Gain=2 1 %FSR
with Chopper AAI=OV
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
Ven=0.7V to 1.7V, Vs|=0V, 90
- Vyr=1.0V GAIN=1
CMsp1g | Common-mode rejection Veu=0.7V 1o L7V, Ve=0V. e dB
Vyr=1.0V GAIN=16
VDDA=3.0V,AVDDA=+100 GAIN=1
PSRR DC power supply rejection mV, Vyr=1.0V, PGA-_ff 75 dB
Ve=1.2V,Vg.=1.2V, =0
ADC Offset vs Temperature ADC VIN: vDD/10 vs. Temperature
0.5
0.4
0.3
$ o2 /
£ 0.1
E 0 - /
PR I E—
202
. VDD3.3V, VDDAZ.4V 03
Chopper On 0.4 -
Temperature ('C) -0.5
40 -20 0 25 45 65 85 100 125
e ADIGN ADGN=2 AD ADGN=8 e ADGN=16 TA (C)

Figure 6.8-1 ADC Offset drift with Temperature

© 2019-2022 HYCON Technology Corp Prelimin
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ADC Gain Ratio vs Temperature, VR=ext.1.2v
ADC Vin=0.6 x Full scale

MNormalized Gain Ratio (PPM)

Temperature ("C)

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

Ta=25T,Vpp = 3.0V, VDDA=2.4V,unless otherwise noted
¥ SAADC R T 208 AR - FRIIDHEBOMARIEERE  Gain, Output rate, KEIREx K
MABRERG - ARG RETINP B AFRIER - 2E2ERES 1.2V - Bk 1024 £EH -

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)
=0.9vREFY ) PGAG 31250 15625 8000 4000 2000 1000 500 250 125 63 31 16
Gain = N x ADGN
+2160 025 = off x 025 10.4 12.2 13.48 15.21 15.79 16.26 16.59 1714  17.98 1856  18.98 19.6
+2160 05 = off x 05 10.4 1221 13.63 15.29 15.81 16.45 17.03 1749 1797 1836 1898 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 13.57 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 17.35 17.85 18.33 1891 19.26
+135 8 = off x 8 10.42 12.09 13.49 15.1 15.63 16.19 16.81 17.28 17.86 18.28 18.72 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 18.55 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® cain |= PG,‘\‘AG « ADGN 159 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 OSRIGAIN 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 716772 205262 84632 25525 17077 12281 9790 6685 37.35 2506 1876 1219
+2160 05 = off x 05 358584 101928 38001 12090 8436 5383 3600 2622 1885 1433 937 694
+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 2.53 173
+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 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 |= pGNAG « ADGN  159% 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 1.79 123
+270 4 = off x 4 312.62 89.41 34.05 1141 8.04 4.85 3.46 2.38 179 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 YXAADC RMS Noise Table

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

ENOB(RMS) = RMS Noise )

1024
2xVREFx | > (ADO[k]- Average |

k=1

RMS Noise = 923

-
© 2019-2022 HYCON Technology Corp Preliminary DS-HY3123-V04_TC
www.hycontek.com page39


http://www.hycontek.com/

HY3123

Dual 12bit DAC, 3 CH. R2ROP and BIA Module

With High Precision 24-Bit ZAADC

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

1024

> (ADOIK])

Average = &1
1024

RMS Noise Diagram

500 8
Gain=1,
450 Cutput rate ~ 244sps (OSR:2048), 6
LSB base on 16-bit output
400
4
350
300 Q2
] =
&
& 250 Lo
5 S
g 200 E._ -2
150 5
O 4
100
50 -
o 8
6 -5 4 3 2 -1 0 1 2 3 4 5 <]
Qutput Code (LSE)
Figure 6.8-1 RMS Noise Diagram
RMS Noise Diagram
500 8
- Gain=16,
450 | output rate ~ 244sps (OSR.2048), &
400 LSE base on 17-bit output
4
350
300 @ 2
i )
& =
& 250 2o
g 3
g 200 5 2
E=g
150 =
O 4
100
50 6
v] -8

-6 -5 -4 -3 -2 -1 o 1 2 3 4 5 (5]
Qutput Code (LSE)

Figure 6.8-3 RMS Noise Diagram

RMS Noise Diagram

500 -
- Gain=1,
450 | output rate ~ 8sps (OSR.685536),
400 LSE base on 19-bit output
350
fan)
300 0
] =
T 250 &
5 S
g 200 5 .
&
150 3
100
50
]
6 -5 4 3 2 1 0 1 2 3 4 5 8
Qutput Code (LSE)
Figure 6.8-5 RMS Noise Diagram
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RMS Noise Diagram

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

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

1 201 401 601 801 1001

Time (reading number)

Figure 6.8-4 Output Code Diagram

RMS Noise Diagram

Gain=1
Output 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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500

RMS MNoise Diagram

Gain=16,

450 | output rate ~ 8sps (OSR.685536),

400

LSE base on 19-bit output

HYGON

H

YCON TECHNOLOGY

RMS Noise Diagram

Gain=16,

6 Output rate ~ 8sps (OSR:655386),

LSB base on 19-bit output

Occurrence
NN
=1
o

.

Output Code (LSB

Figure 6.8-7 RMS Noise Diagram

300 )
50
150
100 )
- 1iiil. :
P ————— . . IR 8
-6 -5 -4 -3 -2 -1 0] 1 2 3 4 5 (<]

Qutput Code (LSE)

6.8.3. ZAADC Temperature Sensor

201

401

601 801 1001

Time (reading number)

Figure 6.8-8 Output Code Diagram

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

3.0
2.5
2.0
1.5
10
0.5

TPS temperature(°C)

0.0
-0.5

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

.
\.__‘\M
-401-20] O 25 [ 45 165 | 85 1100 | 125
TA(C)
—— 35

Sym. Parameter Test Conditions Min. | Typ. | Max. | Unit
TCs Sensor temperature drift 173 uv/'c
KT Absolute Temperature Scale 0°K -272 C
TCgrr | One point calibrate error temperature Calibration at 25°C of -40°C~85C *2 C
I
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6.9. Rail to Rail OPAMP1 ~ OPAMP2 + OPAMP3

HYGON

HYCON TECHNOLOGY

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

Sym. Parameter Test Conditions Min. | Typ. | Max. Unit
VDDA Power supply 2.4 4.5 Y,
Vout Output range 0 VDDA \
Vin Input common range 0 VDDA \
lopa OPAMP current 360 uA
. VDDA = 3.0V, 1 mA
lopa LOAD Output current loading (push | 0.3V< 9utput voltage <VDDA-0.3V
_ or pull) VDDA = 2.4V, 0.5 mA
0.3V< Output voltage <VDDA-0.3V
CLoap Max output capacitor load 1 nF
SR Slew rate toading R 10K, C=100pF. 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

© 2019-2022 HYCON Technology Corp

www.hycontek.com

Offset(uV)

OP1,0P2,0P3 Offset Drift

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

200

-200

-400
Temperature®C

e OP 1 0P2

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

HYGON

HYCON TECHNOLOGY

Typical values are at To=25C and VDD = 3.0V. Unless otherwise noted.

Sym. | Parameter Test Conditions Min. | Typ. Max. Unit
Resolution Monotonic 12 Bit
Power Supply 2.4 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 vV
Vrern Negative reference voltage range REFP ~ TREFN 0 VDDA v
Riabper One LSB resistance ladder 200 Q
INL Integral linearity error Vrefp = 2.4V, Vrefn = OV +3 LSB
DNL Differential linearity error Vrefp = 2.4V, Vrefn = OV +1 LSB
Eos Offset error Vrefp = 2.4V, Vrefn = OV 1 LSB
INL(LSB)

DNL(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

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,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 Ava/S.D SinWave=10K Vpp=200mV 0.1 cv

e gls. (100K//INF)//100K o1 ov
SinWave=5K Vpp=200mV )
(100K//1nF)//100K

Errd SinWave=10K Vpp=200mV 0.1 cv

S.D : standard deviation

© 2019-2022 HYCON Technology Corp
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7. 1°C @il imaE

® T ADC IRQ [[@E(CLKOUT PIN)
(] fSCL:4OOKHZ

® il FFES OXAOh

&a 7 1 HEE E 7E 0xAO B[22 device address[6:0] = 1010000b -

BT R FE LAY 1°C ROZRME - fE RS OIREIA ADC BT REE7A IRQ WAL IRQ BAILL
ZEARNERAN - 2BMBERELTE IRQ BRI - X ADC B HNENSENWEREREBST
T8 FREQULENEFE ADCLIADST]HAMERRFIE ADC B E R Z2E SAEIA ;

SR mELETE IRQ &1 - Al ADC BT E A IRQ WEIREL - IRQ 318 CLKOUT =2
SDA I RE &L - RECWEXRHRUBEESENRSEN - 75 ADC BT ES ER M8 HEE K
B BIREEFRLLERBMAFMNEN - 7£ IRQ RE%S SDA ERE LR - & ADC EIRTHMHEEMHE
8% IRQ PUffS - IR IR I°C BN - I SDA B L ARAEE 7 1°C Stop Z B 84 -

I°C £ 18 General Call Reset IN8E - & & R #INE Reset B2 IS ZEBEHEEE - R HAOTRIM
EiFzad SRAM ABERIACLE 75 - HER BRI [EER] BOR ZEAIREE - MBI SEEEFRE
&ichA I°C RST BAIAS -

fRER O7Fh fan < FZRL)IRA[E Bank BRIREA - EFEIUKTEREFR ISR Z )R IETE Bank 32 7E © &
EERBOR  FH Bank 0 B#iER ; KEENS 1K - FH Bank 1 BIRER - SE2FIE 1 MEIE
64 FOKZE R - £ Bank 0 Z2f& 080h~0FFh ; E277HIE 65 #4255 128 BOKER - /4 Bank 1 2
f& 180h~1FFh ;

7.1. PCEAEREE

HY3123 & I°C 1t tim @SR T B R - EAH 5 -

a. AUEMBER (Data Validity )
FMREFIEFER ( Start and Stop Definition )
MACK [EIfEE5REE ( MACK Definition )
IRQ FESTRES (IRQ Definition)
B MIZER (Wave Definition )
BEHRMWEA (Write Register )
EFZRMEEN (Read Register )
SMENEFEE (Reread Register )
EERNEABER (Write Register then Read Register )
j. 1Efi&F (General Call Reset)

=

- ®o o o

- a

T s i e i
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B EoRiER (Data Validity Definition )
SCLLNE ¢/ \}{ /) \| eeeses

SDA LINE / -----

ek fRE Bk #kE 1" Bkt 0"
(Data Stable ) (Data Stable ) (Data “1” ) (Data “0” )

7-1 BUERLR

BH#ABE (7€ (Start and Stop Definition )

N/

D BRI | Rk
t(Start) | 1 (Stop) |

7-2 R B IERTE

ACK [B[[EZ5%EFE (ACK Definition )

VAETAVAVEN

o N\ NS

fiakE [E)i
(Start) ( ACKNOWLEDGE )

SCL LINE

s (Master) (1M (Slave) 3835 SCL (595 HOZE 58 (HIS A% » T80 SDA 2
il DA A L R R b AIREE » DA A A IEIRE (ACK) {595 -

7-3 EIRE %R 2 (ACK)

T s i e i
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MACK {H£{Z58EF ( MACK Definition )

Sy neIaval

|
SCL LINE :
| |
|
| |
SDA LINE [ e | \ ""'/ >< >':\ [
| |
| | I
) bt
Blda MACK
( Start) ( MASTER ACKNOWLEDGE )

MACK ¢4 ABGHITMUIt bytes ZO4#6 1185, 15 55— SES0SERAIE K47, 71/ MOEICLOCK L4
A, F PRI (Masten)EHISDA Aty 140, HUE#tE FLow(ACK), MATHE4SH(Slave) (LB AT —
2 HRAFR,

[ 7-4 BEBINEAETRE (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

ADCL[ADST] Bit
Released from the host.

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

7-5 PEIEIVRF(IRQ)

T R e e i e i i i
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F AR ESR (Wave Definition )

RIS

Device Address

SCLLINE |

SDA LINE 3 >\ P /—\ 3
1 T N T U A U A U S BN DS B DS B SR - k]
153 N Y A OO TR AW S U IR Dl EN A RN Dt B Dot B & e
L 1 10" 1 0" g gl Dy | Y [ Lo
L ! Lo [ [ [ R v R tg! [ N
= = 5 B =N Q s}
g N g
% 3 »
B e Device Address === & = S
[T
SDA LINE e
[
7-6 R E R
W {reRiyEL A (Write Register )
£ 5 W . Word [ g
S Device Address e =3 . Word Address . ord Data =
L I 7 T 1 1 T T T 1
SDA LINE
| | I I I | I I I |
= L ® = = Cox = oo
& S Z R 6 ® % © 5
*2 Word Address: [RBOx7FAIIRBankFEHMm<ER ; MURERZBRIBIEAYAddress - BERBIACKEIFE - MB5EStopB EH Star7 ol MIAEHUEH -
7-7THEEENBEA
T 17230938 ( Read Register)
%) Device = Word g {? Device 7 Word Word Word %
S Address TF T Address T 8™ Address ™8 "™ Datal """ " Dgia2 U """ Dgta3 T S
[ [TTTTTI [T [TTTTTT [TTTTTI [TTTTTT
SDA LINE o 2
[ LLLl 111 [ LIl 1111 I | I |
— — — — 3 — g —
> wﬁ%% “B 5 wz‘%é 555 55 w g
@ ngm @ = @ wéxm P R w P R w WQ
" A —AddressE Y, (@EKE R RAWord Datal ;
2 EEEABEAAdDressE 1}, HIADCH~ADCL - EEIRE R AWord Datal + Word Data2+ Word Data3 ° &2 Z{# M Data2/Data3E#, AIMACKZAE F1E1%38 E S Low

7-8 B ERAYEEY

Preliminary DS-HY3123-V04_TC

© 2019-2022 HYCON Technology Corp
page47

www.hycontek.com


http://www.hycontek.com/

HY3123

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

EFTEEUE 783 ( Reread Register)

SDA LINE

.

SDA LINE

SDA LINE

SDA LINE

HYGON

HYCON TECHNOLOGY

%) Device s Word ES ‘? Device Sl Word Word Word %
%"" Address "z T Address T T §"" Address =8 T Datal " ™ Data2 T ™ Data3 T 3
[ 1 [TTTTTI [ 1 [TTTTTI [TTTTTI [TTTTTI
o o
[ L] [ L] L] LEEEEEd L
— — — — g — g —
& wZEE 0 3 w2 EE e &3 v £
w U’é‘xm PR @ Wg‘xm @ R m @ R m ® N
~
© Device 7z Word Word Word %]
2T Address T T Daal TS T Data2 =0 ="  Dawa3 <7 8
[ 1 [TTTTTI [TTTTTT [TTTTTT
[ | O I I | I
= =
= = iz = vz
Z s _RG %3G %35 %5
= =
Y OEEEIUBIE TN Word Address + THCHEUHA/EEHHEE  Word Address EIFTHE(TIEL -
7-9 EREINE TR
W {F 230y e ABLREE ( Write Register then Read Register)
z z ,
g - Device Address = Word Address Word Data ~ sesseeesese== 3
T 1T T 11 T 1T 1T 1T 11
[ | I I I I L1 1 |
= - — . -
= R © 55 2
5ol = A & > o Se S
» Device = Word ]
5% Address 2 Datal p]
[ 1 [TTTTTI
[l LIl
= oE == 5 z
& w_l5% w3

B EAMIEE  Word Address Y Word Data »

7-10 EFHRNBAREEER
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T IRQAY ADC B fFEss8H( IRQ Read Register)
©» Device = POINT Word 4 ADC @
2% Address TUF "BwreNOLWTTTT™ T Dan S Interrupt =
[ I 1 I
SDA LINE
[ l L1
= [ = — = - —
= wdx = z 5 =
% ek 528 52 8
) _ ) ADCHI7:0] ADCM[7:0] ADCLI[7:0]
ADC 1% Device = POINT v Device o X ! N v
Interrupt  E°°°  Address -z ADO(03hS™=**** & **=°  Address —":% eoeeene ADO[23: 1Ghusese  consuee ADO[15:8hesenne  cnsesee ADO[7:0)ecemmee 3
[ [ [TTTTTI [TTTTTT [TTTTTT
SDA LINE ™
[ [ | LIl LIyt
= TR = e = Cm == cE= C = vz
= [ 2] » A =7 2 o ;
- & oRS 82 2 888 282 882 g2
ADC x Device = ADCH[7:0] *1 ADCM]7:0] ADCL(7:0] v
Inferrupt 7 Address "vE. " ADO[23:16]s= === ADO[15:8] *ww === ADO[T:0] === 5
[ [TTTTTT [TTTTTI [TTTTTI
SDA LINE ™™
[ NN LIl LIl
=z — = e =
] wZEE B2 wE S Z
g8 g %25 w2 % ©2E 55
*1, #POINT address 503H=ADCH[7:0], 2/Z06H=ADIH[7:0], 7] DASZH2 A eHHAEHUs)8E, M 5L & SEH7 8 HUE N FI BT FPOINT Address
7-11 9 IRQ B ADC & fFzasE N
BarsA  ( Call Chip Reset )
% %
= — P— o
= 00h 06h S
SDA LINE
= o= = =
2 " w» IZEe
iS¢ W o w SE R
7-12 BlU&A
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oo
b=11] 1
—
o
b
E-T11%
=

FEEE 1 T — HEEN | 2N Hjé@%é fEg= MH MSL3
WA | #WR 2 i BE | A

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

HY3123-ES20 SSOP 20 E | S20 000 |Tape & Reel| 2500 |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

'EREE - HREAHESR - BXBER (ZAR / BER / REREE)
BN SRR R HY3123 - HREEIE R SSOP20 HWE - AN Em#&A% HY3123-ES20 -
BH:L Tube & - AR T EmBS - BRAIZALEEELIS Tube -
BN - EEIFEKE HY3123 Em - AFERIZ I/ SSOP20 tlj“ﬁﬂ?%ﬁ%i% HY3123-ES20 -
B, Tape & Reel HE - AR NERES - FRAFALEBEFLAR Tape & Reel -
Bl - WAOFRKE HY3123 Efn - BREMEIE R SSOP16 tH \UTEE%Z\% HY3123-E016 -
HFEL Tube £ R - RIRNERBS - FERAIEALERELIR Tube -
Bl - WAOFRKE HY3123 Efn - BREMEIE R SSOP16 ﬁ EUT%E%% HY3123-E016 -
BHFL Tape & Reel & - RIBR MNEmBS - FRBIFAHEBREFLIR Tape & Reel -
? BRBET

“001"~999" H1Z# RN EIERBAENRIBHIE - MEAR A REILES -
3 MSL:

REBRIMEERGMIE IPC/IJEDEC J-STD-020 FIREBMMARB &K - wSE
IPC/JEDEC J-STD-033 RUIRARIE « B - BWBEER -
*Green (RoHS & no CI/Br):
HYCON ZE &% Green Product - f& RoHS 1< - REACH SB)IME(SVHC) IR BN RRE
(Br<900ppm or CI<900ppm or (Br+Cl)<1500ppm) °
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© 2019-2022 HYCON Technology Corp Preliminary DS-HY3123-V04_TC
www.hycontek.com page50


http://www.hycontek.com/

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

9. HREAES

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

- -

11

\RAAAARARE

w L
VAR
S
TRt
1 » e p 4,‘ e ",iu
l— — —— é l: = il/
:'\. || ___/: 1 L l I'.'M I:\
1 - - i
T
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
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
s 0.635 BASIC
0 0 - 8

Note:

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

3. Unit: mm.

© 2019-2022 HYCON Technology Corp Preliminary
www.hycontek.com

A

?}TSEAHNG PLANE
L }*

R

HYGON

HYCON TECHNOLOGY

u
o
T GAUGE PLANE

DS-HY3123-V04_TC
page51


http://www.hycontek.com/

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. 529.6x£1.0 8.001+0.127 | 3.937+0.127
© 2019-2022 HYCON Technology Corp Preliminary

www.hycontek.com
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Unit : mm

¥
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9.1.3. Tape & Reel Information

HYGON

HYCON TECHNOLOGY

9.1.3.1. Reel Dimensions
Unit: mm
A ~ -
W1
9.1.3.2. Carrier Tape Dimensions
DO P2
v
w f
Tﬁ/ N ./ \ J J ’ H\
n (' | _
|
;
A\ \ BO
\ \ _
/ I
e p1— A0 KO% -
g
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 | 8.00 | 2.00 | 1.75 | 7.50 | 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

9.1.3.3. Pinl direction

'O O O O O

O

O

O |

O 0] [0 [0

© 2019-2022 HYCON Technology Corp
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9.2. SSOP16(E016)

9.2.1. Package Dimensions SSOP16(150mil)
D

16 9

HHHHHHEE

E
E

©
10000
SR

HYGON

HYCON TECHNOLOGY

—

T
[
Al—> <
A2—>
A
—

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.

© 2019-2022 HYCON Technology Corp Preliminary
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9.2.2. Tube Dimensions SSOP16(150mil)

((

- 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.
© 2019-2022 HYCON Technology Corp Preliminary
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Unit : mm

T
4

Jek
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9.2.3. Tape & Reel Information

9.2.3.1. Reel Dimensions-Typel
Unit; mm

HYGON

HYCON TECHNOLOGY

A -
W1
9.2.3.2. Carrier Tape Dimensions
DO P2
v
18]
? [ N N\ N\
LL
= P
3 NI
| |
g
R0.30MAX
. Ree_l Carrier Tape Dimensions
SYMBOLS | Dimensions
A w1 A0 BO KO PO P1 P2 E F Do w
Spec. 330 12.5 | 6.90 | 5.40 | 2.00 | 4.00 | 8.00 | 200 | 1.75 | 550 | 1.50 | 12.00
Tolerance +0.10 | +0.10 | £0.10 | +0.10 | +0.05

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

Unit : mm

9.2.3.3. Pinl direction
boooooooo]f

N 1

© 2019-2022 HYCON Technology Corp
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9.2.3.4. Reel Dimensions-Type2
Unit: mm

W1
9.2.3.5. Carrier Tape Dimensions
DO P2

[NH|

LL

; ‘

=S e
| |
'447P]f4’ <—7AO—* I(O*{ -

(g
R0O.30MAX

Reel . . .
. . Carrier Tape Dimensions
SYMBOLS | 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 | 5550 | 1.50 | 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

T s i e i
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10. {Z&TsCER

HYGON

HYCON TECHNOLOGY

DUR AR E B AT - MIERGRISR B F R AL IR SR E -
X RRR BR =i HE
Vo1 All 2019/02/27 | YIhREETT
V02 All 2019/10/16 FIIR SSOP20 &
BIEE R R
V03 19~ 22 | 2020/6/22 | BREZREE
18~19 EX IRQ WY 1FaR AR
16 2% ENBGR 7208
46 2020/7/28 | {2rX R2ROP 1%
15+26~31 {E1E R2ROP & Fa3 4 1H
40 2021/2/1 | {&Z VDDA - REFO * ACM HWERR1E
37 {B2Z IC ThiE
56 ELE] B &R
Vo4 All 2022/8/10 | (EiEFeramARART &I
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