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1. 4534

® 8-Bit RISC-like fiiZ=#l28

B BEE 71 ESHEEE<E HO8D
B FREERE
B Power On/ Brown Out 1/ Brown Out 2
m WDT/MCLR Reset
o TFEREIRERESHE

B VDD=19V ~ 55V EH{UEK
B VDDA=24V ~ 55V $ELEER
B -40°C ~ 85°C Lf1ERE

o ifElE
B 4K words MTP T2 ACEAR (RS 100
R)
B 32 bytes EEPROM EHIZ A (S KB
3K %)

B 256 bytes SRAM = 6L &
® 24-Bit ZAADC #ELER{fidg it sR
B SSHURERE IMHz

B BEURIERE 64 ~ 65536

B /=FERANRIRES - BHSAR 15.6Ksps
B EERMK x1/4, x1/2, x1,x2,x4,X8,x16

B REFHASREISHENSIHARE

B ERRGEENERTREE
o RINFEEERMGHMBRARR
B VDDA R4 18 EREE);
& HEBLLEEAIMNIERFZEERIR
4 %T%/E%J)\%zEﬁE

& OREREBEL 2.4V/2.6V/2.9V/3.3V
3.6V /4.0V/4.5V/5.0V

& TEARBEINIERESIRENRES
B REFO £EEER
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¢ OREFEHL 1.2v
& RoSNER AEERKE
Rail to Rail E&E AR

m EHBREHR

12-BIT Sl {RiZE 11 EFH S
B O4RIZEEME D ERET

BN E

B |2C  EUART * 2 48 = ICE E2YE 85 |
L

B Watch Dog

B 8-bit Timer
B 16-bit Timer
€ 16-Bit PWM

(EINFESE

B REEER 0.25uA@3.0V

B F5HEET LuA@3.0vV

R R

B IMEAEEESR 32768Hz ~ 16MHz

B AE HAO BiEs: - HAINEERDE .

1.843MHz ~ 4.147MHz - 8.755MHz -
17.51MHz

m AERINFE LPO BE:E
S
B SSOP28 - QFN24 + SSOP24 - SOP16
FEFA B

FERECA - RASECR
B PM2.5 - ZT9MNECH
B REECH - FALLESRUIERS

+ 8-bit+8-bit PWM

14.5KHz

IHAESIE
Internal System Program Built-In ADC Sample Serial
VDD SRAM Timer PWM
Model No. Clock Clock Memory EEPROM ENOB Rate 110 Interface Package
) (byte) (bit x ch) (bit x ch)
(Hz) (Hz) (word) (byte) (bit x ch) (sps) (I/F x ch)
14.5K 21-bit
9xIO SOP16
1.843M x11 8-bit x 1 8-bit x 2
1.9~ EUART x 1
HY17M24 4.147M 14.5K~16M 4K 256 32 8~15.6K 16-bit x 16-bit x SSOP24
55 21-bit 2Cx1
8.755M 17x10 1 1 QFN24
x15
17.51M SSOP28
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Function | I/O Type | INT F',E}?LTSL F‘T’ﬁ}i‘;;gL Buzzer 1I—ElnmaebrIeB 12C UART | Comparator | Analog PWM

PT1.0 DAI INT1.0 PU1.0 MCLR TBIO CHO Al4

PT1.1 DAI/O |[INT1.1 PUL1.1 XTI AlI5

PT1.2 DAI/O |INT1.2 PU1.2 XTO Al6 PWM1
PT1.3 DAI/O |INT1.3 PU1.3 PCAL SCL Al7 PWMO_1
PT1.4 DAI/O |INT1.4 PUl1.4 DACO SDA AI8

PT1.5 DAI/O |INT1.5 PU1.5 BZ X Al9

PT1.6 DAI/O |[INT1.6 PUL.6 RC CH1 Al10 PWMO
ECKO DI/O ECKO
EDIOO DI/O EDIOO

PT2.0 DI/O INT2.0 PU2.0 EDIO SDA_1 | TX_1 PWM1_1
PT2.1 DI/O INT2.1 PU2.1 ECK BZ_1 TBI1 SCL_1 | RC_1

AlO AlO OPO AlO

All Al All

Al2 Al Al2

Al3 AIO REFO Al3

PT3.0 DAI/O | INT3.0 PU3.0 TBIO_1 | SCL_2 Alll

PT3.1 DAI/O |INT3.1 PU3.1 SDA_2 All2

PT3.2 DI/O INT3.2 PU3.2 SCL_3 PWMO_2
PT3.3 DI/O INT3.3 PU3.3 SDA_3 PWM1_2
PT3.4 DI/O INT3.4 PU3.4 BZ_2 TX_3

PT3.5 DI/O INT3.5 PU3.5 RC_3

PT3.6 DAI/O | INT3.6 PU3.6 TBI1_1 TX 2 All13

PT3.7 DAI/O | INT3.7 PU3.7 RC_2 CH2 All4

7 2-2 SIMARSREAR AR

e T T S~ —————————————————————————————— T —
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2.3. HERIZERER
2.3.1. SSOP28 & RIZECER

LT

\¢ N XX XX —  #LERLogo + HEH AN

HY17M24 — EmBHEHY17TM24
XXXXXX —  ERHSR
uuwuu T
PIN 1 MARK

2.3.2. QFN24 $1ERIZREER

V" XXX | — #ifLogo + EEHAIS
17M24 —> EmBM:HY17M24

/.

LASER MARK for PIN 1

2.3.3. SSOP24 $1ERIZEREER

LT

\‘0\ XXXX || —— #ELogo + £EHAE

HY17|\/|24 — At HY17M24
Q XXXXXX s ESHE

TG
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2.3.4. SOP16 $1E R1EEER

dHHHHHHAY

O xxxx

HY17/M24
XXXXXX

HHHHHHHH

PIN 1 MARK

© 2019-2023 HYCON Technology Corp
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ERZEER
3.1 BUREZFERBERACEEERKSR)

VDD
]

220uF

L LTE3371T \Vi

PT1.4
tt

. BHABNESRE R

ICE Port/
Writer Port
PCAL
VDD
ECK
EDIO
VvSs

o s e N e

© 2019-2023 HYCON Technology Corp
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1uFI
DD| 14 —OO
ECK/RC_1]| 13 U

EDIO/TX_1]| 12 —1

%%u

=B (L2 ERER)

220uF

L LTES3nITY

B 3-2 IBEEEREERSE

ﬁ

All OPO| 16
Al2
REFO
. HY17M24
MCLR/Al4
PT1.1 PT1.6] 11
PT1.2 Al9| 1
E PT1.3/PCAL PT1.4
SOP16
B 3-1 EZREHEEASES

1nF I

HYGON

HYCON TECHNOLOGY

ICE Port/
Writer Port

1[o)peaL
2|O}voR
3 O——
4|OlERO
5|Ofyss

AlL

A2

VSS

PT1.1

PT1.2

THY17M24

MCLR/AI4

PT1.3/PCAL

OPO| 16

wF |

wF [
DD| 14 —O
ECK/RC_1| 13 —0O
EDIO/TX_1| 12 —

PT1.6

A9

T

PT1.4

SOP16

DS-HY17M24-V06_TC
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3.3. E{CEHAER
CoPo
HY17M24
stri [y
VoD trip [ A0 —{oro>

B a2/ ICE Port/
4 Writer Port

_ 1 Q PCAL

0.1nF = 2 O .

REFOI ' REFO 3|Or K —

1 s | 40l EDIO

oo [ Slolss

Al4IMCLR
NTC
10nF
REFO
B 3-3 BILEHAMRERSEER
3.4. EERERENRFTMEZEGIER
VDD _
o M J Bf
HY2113 ~ —_— —— [PT16 »—: } l: FB | —— ——
- L]

DC-DC

AN

Wi

Output voltage
detect

o s 0N e

BEE R

Bl 3-4 EERERIFURFTNELFIRASES

© 2019-2023 HYCON Technology Corp
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4. Theetfit
4.1. AEBFIRE

HYGON

HYCON TECHNOLOGY

< SR ER
@@4—» GIERE TAFEFAIR (HAO 2~16MHz )
(VDDA) Syinss | (LPO 14.5KHz)
- ( XT 32768Hz ~
y g 16MHz ) A
vy -
A > WA E
Al (12C / UART)
ﬁ? o L MCU >
Al OF la—p BEESE
69;» % ag CPU Core »| 16-bit 316435 TMB
= o (Re(sl-eitois/IZc)tor) < » 8-bit 5T TMAL
= (Stack6L) | 8-bit EF9fy WDT
A / / h
HERES
\ "] RailtoRail OPAMP
CDH S4TE st
(REFO) MTP
B (22 4KW) p| 12-bit Resistance
(H1432B) < > Ladder
\ 4
PT2.X | ——— P
B A RS 1/0 s
(PT1,PT2,PT3) :
e

4.2. THEARAAEAZIE XM
g8 IIBERRE E RRARE

4-1 ABLFERE

DS-HY17M24 HY17M24 R8RS
UG-HY17M24 HY17M24 £ RRAZE

APD-COREO002
F TEMEFERRIBSE
APD-HY17MIDEOO1
APD-HY17MIDEOO2
APD-HY17MIDEOO3
EmEERBERARRS
APD-HY17MIDEOxx

HO8A ~ HO8C - HO8D #

HY17M24 £EGE AER

B R ERAE

HY17M24 FAs T HEGS AR ARE
HY17M24 BRS¢ T EfPRS AR ARE
HY17M24 ENOB T Ef£FRAE

samAE
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4.3. Clock System

ENXT—l

LCPS
XTS[1:0]
= ExtOSC OSC_XT —¥ 1
XTl 1 IMHz~16MHZ -
10 Ext OSC — DMS[ZZO] L PC_CK
o1 455KHZ~4MHZ osC 1RO 0
XTOXF—— Ext OSC —
00 32768Hz OSCSJ[1:0] DHS[1:0] 11(-250)
0SC_XT \L 110(+128)
= 11 101(+64)
oosscc_L);L 10 | HS CK DHS_CK | 100(:32)
14L5PISHZ osc iAo " O | 011(+16) - LS_cK
g | y 00 010(+8)
001(+4)
ENHAO 000¢:2)
HAOTR[5:0]jv cPUS
HAOMI[1:0] > INTR_CK
>
HAO=4.147MHz

HAO=8.755MHz
HAO=17.51MHz

4-2 Clock System(—)

DTMA1[2:0]
DADCI[1:0]

TMAS1 111(+256)
110(+128)
101(+64)
100(+32)
011(+16)
010(+8)
001(+4)
000(+2)

DTMA1_CK

Timer Al

DTMB[1:0]

TMBS

LPC_CK [} DTMB_CK
DWDT[2:0] HS_cK L]

Timer B

+16384)

(
001(+8192) BZS
(+4096)
WDT_CK
LPC cK C1—»f 8 | —— > LPC CK [—» 1 | BZ.CK
Ls ck [ 0
4-3 Clock System(Z)
© 2019-2023 HYCON Technology Corp DS-HY17M24-V06_TC
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4.4. GPIO PT1.0 System

HYGON

HYCON TECHNOLOGY

VDD
PULO
\\\
PTIN1.0
60KQ
PT1.0 | — Digital Input
s
2500
DAnN.x
' Analog Input
Jj; VSSA
4-4 GPIO PT1.0 System
4.5. GPIO PT1~PT3 System
VDD
1=n<3, n = Port
PUn.x If Port 1: 1=x<6, x = Pin
If Port 2: 0<x<1, x = Pin
If Port 3: 0=x<7, x = Pin
PTnIN.x
60KQ
PTn.x Digital Input
E 250Q

DAnN.x
e e

TCn.xl

Analog Input

—— VSSA

Digital

Output/

Function output

N

4-5 GPIO PT1~PT3 System

© 2019-2023 HYCON Technology Corp
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4.6. Reset System

2us
MCLR Glitch Filter
nin RST MCLR : External Input Reset

POR : Power on reset

VDD POR/BOR1  [BOR[] BOR1 : Brown-out Reset1
Rise trigger BOR?2 : High accuracy Brown-out Reset2
BOR2 VDD<BOR_TH[2:0] TO : Watch Dog Time-Out Reset
Rise & falling trigger | ENBOR2[0] SKERR : Stack Error Reset(by user set)

PWRT : Power-On Timer

TO[0]

GCRstIF[0] , -
SKERRI[O
= -

Q—Chip Reset
W .
LPO
145kHz [ ] PWRT
4-6 Reset
Chip Hold
at reset mode .
. Chip Hold :
; Chip Run
v Chip Run Chip Run at reset mode Set eFl)t SBM

A Set at SBM

VDD J/
BOR2

POR/ /

BOR1

N T il

V\Chlp reset/q\ /

BOR2LV=1
Vel

PSTAT
[BOR2LV]
H

o

[ Clear by user f Clear by BOR1 reset
) ¥ [

INTF2
[BOR2IF]

BOR1 Flag,
1 [ Clear by user

PSTAT
[BOR]

V/ Change interrupt mode V/ Change Reset mode

Default: Reset mode by user by'user

[

CSFCN1
[BORS]

o

4-7 BOR1 and BOR2 Chart

© 2019-2023 HYCON Technology Corp DS-HY17M24-V06_TC
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4.7. Power System

VDD

ENLDO
l ¥ LDOM[1:0]

Regulator

LDOC[2:0]
ENLDO
VDD>—

2.4v—- 000 <1.5mA
2.6V— 001
VDD 2.9v— 010

0| vDDA 4
vDD 3.3v- 011 VDDAX | 4
250KQ

VDDA

3.6V— 100
4.0V 101 REFOS[1:0]
4.5V— 110

5.0v— 111 12v
A 2.0V

2.4V
3.0v

1~10uF ——

1~10uF

LDOPLL

VDD +BGR=1.2V VDDA =

ENREFO REFO

REFOintE

1|
|

ENBGR-» Bandgap VDDA
reference |

voltage ACMint_~ACM 0o

0.1nF ——

0
f ENREFO
vss i ADC | 1 |REFOint .| La| 12V
F‘X }T common ENACM ﬁ A1

voltage \cms SELVIN

oL ACMint
REFOI
1| REFOint

VRSEL

4-8 Power System

4.8. ADC Network
AlO 0000

0001
0010
0011
[_A6_Pp»0100
[_AB_Pp0101
[CAIIO_Pp»0110
0111
1000
. opoIpp|1001 .
_ACMint | o VDDA: 1010 Lol
) ———P»{1011
_REFOInt] 4 Tsop»|1100
TS1pp{1101 l
4 vssP{1110
VRSEL paoipp{1111 / \

AlO 0000 [

All 0001
Al2 0010

o
A
S VRP VRN
CAT P>
AT P>
(AL P>
AL P

INP[3:0]

ADGN[2:0]
VREGN[0]
DCSET[3:0]
ENAD1[0]

OSR[3:0]

X AAD?

Input Gain:x¥s,x¥2, x1,x2,x4,x8,x16 —D

24bit ADCR

H/M/L

Comb Filte™"
Over Sample Rate

VR Gain:x¥z x1

OSR|Comb filter Order
65536, 2nd

Al7 0100 VRIS[O]
Al9 0101 32768 nd

p—
Alll 0110 INNIS:0] 16384) 2nd
L_AI13 0111 8192 2nd
vDD/10p»{1000 ) e
OPOIpp»{1001 1024 rd
VDDAP»{1010 6D w
REFOIp»{1011 256 3rd
TSOp»{1100 128 5d
Ts1pp{1101 64 3rd

vsspp{1110

DAOIp»{1111 )}

VRH[1:0]
VRL[1:0]

01
10
1

vssp| 00

VDDA 00
[CAC oL
CA Py 10

REFOIp»| 11

[ A4 ]
REFOI

[AZ_]

4-9 ADC Network

4.9. 12-bit Resistance Ladder Network

© 2019-2023 HYCON Technology Corp DS-HY17M24-V06_TC
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m
Z
o
>

VDDA P
REFOI P
AIO
Al4
AI5
Al7
A9
AI13

VSS P

REFOI P
AlO
Alg

000
001
010
011
100
101
110
111

DAPS[2:0]

Ty

Vrefp

ENDA

DAN

S[L:0]

DAOE

HYGON

HYCON TECHNOLOGY

DACO

4-10 12-bit Resistance Ladder Network

4.10.Rail to Rail OPAMP Network

P gl

AR gsﬂ:zz —H OPLINP[7:0]
AIL0_Pp- "= " ENOP1[0]
REF ~
OP1INP[5] 27—
DAOI —
=2 OPINP
N it R
7l =
VsS4 2 Rail to Rail
o = OPAMP
AL OP1INN[O] | + o
OP1INN[1] =277
Ald —
e OPINN
A9 OP1INN[2] Z:{j
REFOI-22LNNT ;/j'
R17fb gpllNNll Z:{j_ !
oFol P1INNS] ‘::,j' OP1INN[10:0]
OPOSEUNNEL 77 VSS
OP1INN[7] ~>7~ |
e
OPDIEN[L:0] DAO| -2 — 10pF
OPCS[0]

OPDEN[0] —Jp»

OPDFRI0]

OP10S[1:0]

OPGAINS[1:0]

© 2019-2023 HYCON Technology Corp
www.hycontek.com

4-11 Rail to Rail OPAMP Network

OPDR[0]

OPOEG[1:0]

b OPCIF[0]

OPO
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4.11. Comparator Network

Hysteresis
< CPDM CMPO Divider
2 S|o 00000 X CPDA[4:0]
n o (¥ 00001 1 CPDA[4:1],1
00001 0 CPDA[4:1],0
R | | . 00010 1 CPDA[4:2],1,CPDA[0]
CPRH [ 1: 0] 00010 0 CPDA[4:2],0,CPDA[0]
— 00011 1 CPDA[4:2],11
L 00011 0 CPDA[4:2],00
CPNS[L0] ENRCC[1:0]
CPRLH
""" ; § N OFF |00
=i 22.5R ) RCC
< (C:';B’:A ‘:%]] g (UART RC Signal) | 01 Mux
PT1.6

32
RLO
32R §+ Mux

R_DA

CPRL —ﬁ 20R

CPPS[1:0]

4-12 Comparator Network

4.12.Watch Dog System

DWDT[2:0]
ENWDT[0] — CWDT() Clearn Courter
Sleep()—O Resetsignal

WDT_CK Oveflow
— Programmable Scaler —
LPC_CK TO=1
ﬂ — 0

WDT Reset
WDT_CK+16384| 000 Normal Mode
WDT_CK=8192 | 001
WDT_CK+4096 | 010 WDTIF=1
WDT_CK=2048 | 011 WDT Inéerr upt
= IDLE Idle Mode
WDT_CK=64 | 100 0
WDT_CK:32 | 101
WDT_CK+16 | 110
WDT_CK:8 | 111
4-13 Watch Dog System
© 2019-2023 HYCON Technology Corp DS-HY17M24-V06_TC
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4.13.8-bit Timer A1 System
DTMA1[2:0]

.

) ENTMAL[0]
111(-256) TMACLL[0]
110(+128) jv \

101(+64) TALCIF
LPC_CK [] 1 [ TMALCK [ o 100(-32) | DTMAL CK | Timer Al H Timer A1 | interrupt
bMS cK [ 0 ' 011(+16) > TMALR[7:0]| | TMAILC[7:0]
- 010(+8) \
001(+4)
000(=2)

TMA1
Overflow Data Bus
TALIF

interrupt

4-14 Timer Al System

TMAS1

TMA1_CK1

4.14.16-bit Timer B System

TB1CL ENTB1 PWMAO[2:0]
| TBIR[5:8] |  TBIR[7:0] | ¢
TMB
Int t PWM10 PAOIV
o ‘ nterupt | PWMIO [
Comparator }—» PWMZO i
L 001
A A A TMBIF PWM30 —
\ TB1CO[15:0] \ PWMA40|
PWM50
\ TB1C1[15:0] \ S 100 |
PWM60
P 101
| TB1C2[15:0] \ PWM70 |
A PWM70| 111
T|31M[1:o]—+
16-bit Count “ PWMA1[2:0]
17-bit Count 4
Dual 8-bit Count PWM10 PALIV
8+8-bit Count DTMB_CK PWM20
001
PWMEO 010 |
— o011
TBI1
- = PWMS50| —
_LPC_CK | PWMEO | [
OPC
cpPi1 PWM70 110
PWM70| .o
TC15[1:0] TB1RT[1:0]

4-15 Timer B System

© 2019-2023 HYCON Technology Corp DS-HY17M24-V06_TC
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HYGON
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4.15.12C
ENI2C[0] ACKI0]
I2CRST[0] STOP[0]
SLAVE[O PAOIV[O
o5t 91 d Lf o
leg DBR_CK NN YN ___
cPUS - SCLX—ias A lr > 12CTF(0]
! u = 3 Master > 12CER[0]
; !
bi2C CK i Slave —>MACTF[0]
) _ 3 —>SACTF[0]
CRGL70] : RDB[7:0] — RDBF[0]
- 3 > RWF[0]
Time-out ! TDBO[7:0] — DFF[0]
, H‘ | > ACKF[0]
DI2C[2:0] I2CINT[O] — SIDO[7:0] S GCF[O]
12CTLT[3:0] I2CER[0] —» > ARBF[0]
ENI2CT[0] — CTTTTTT T
4-16 1°C 1RE
4.16. EUART
EUART TRANSMIT BLOCK DIAGRAM
ENSP[0] ——> Enable EUART Daia Bus
Exclusive OR 8"
PARITY[O XOR TXOR Register
o] —.;—| g
TX9D[0] TX9D
TX9[0]
ENADD[0] =\ 1 ﬂ Interrupt
TXIE[0] ’:DH TXIF
A i Buffer
ENTX[O] E (8) | (7) | ............ | O | — and 4&1')( p|n
| CWsT T _TSRRegister_ _ _ _ _ s_ | Control
S : LS TRMT[O]

BGORH | BOGRL |
| Baud Rate Generator _ |

4-17 EUART B 75 1BE

© 2019-2023 HYCON Technology Corp
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EUART 8-BITs RECEIVE BLOCK DIAGRAM

RC pin

ENCR[O]

ENSP[0]—> Enable EUART l

OERR([0]

HYGON

HYCON TECHNOLOGY

OERRI[0]

RCC | pin Buffer Data
and Control Recover
ENSP[0] —
r-————"~>~>~>~——7—7—77— |

: BGORH BGORL
I Baud Rate Generator |

Interrupt
RXIF[O]

_________________________ _I
I
Stop 71 e 1 0 Start :
___________ RSRRegister | _ _ __ _ __|
Exclusive OR ¥ g
PARITY[0] —> XoR
PERRI[0]' &—
Overflow .
RCREG Register FIFO
"L rxig[o] ,
A8
Data Bus

'Don’t care PERR]0] state of 8-bits receive mode

[E 4-18 EUART 8-bits 1EU 5 1EEl

© 2019-2023 HYCON Technology Corp
www.hycontek.com

DS-HY17M24-V06_TC
page26


http://www.hycontek.com/

HY1/M24

8-bit RISC-like Mixed Signal Microcontrollers with
Embedded High Resolution 24-Bit ZAADC

5. EEF=R55F

“n cwxn

no use,

HYGON

HYCON TECHNOLOGY

read/write,“w’write,“r’read,“r0”onlyread 0,“r1”onlyread 1,“w0”onlywrite 0,“w1”omlywrite 1

“$”for event status,“.” bit,“x’ “u”unch d,“d”depends on diti
Addresy  Name Bit7 | Bit6e | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito | ARST IRST RIW

000h INDFO Contents of FSRO to address data memoryvalue of FSRO not changed XXXX XXXX [ uuuu uuuu KRR KKK KK
001h POINCO Contents of FSRO to address data memoryvalue of FSRO post-incremented  [lxxxx xxxx| uuuu uuuu HEEEREEE
002h PODECO Contents of FSRO to address data memoryvalue of FSRO post-decremented [fxxxx xxxx| uuuu uuuu (AAAR AL
003h PRINCO Contents of FSRO to address data memoryvalue of FSRO pre-incremented XXXX XXXX | uuuu uuuu KKK KKK KK
004h PLUSWO Contents of FSRO to address data memoryvalue of FSRO offset by W XXXX XXXX| uuuu uuuu HRE R EX
005h INDF1 Contents of FSR1 to address data memoryvalue of FSR1 not changed XXXX XXXX | uuuu uuuu * kK Kk K K
006h POINC1 Contents of FSR1 to address data memoryvalue of FSR1 post-incremented  [lxxxx xxxx| uuuu uuuu *R Rk K k%
007h PODEC1 Contents of FSR1 to address data memoryvalue of FSR1 post-decremented [lxxxx xxxx| uuuu uuuu HRE XX
008h PRINC1 Contents of FSR1 to address data memoryvalue of FSR1 pre-incremented XXXX XXXX | uuuu uuuu * KKk K K
009 PLUSW1 Contents of FSR1 to address data memoryvalue of FSR1 offset by W XXXX XXXX | uuuu uuuu (AR E AR
00Ah INDF2 Contents of FSR2 to address data memoryvalue of FSR2 not changed XXXX XXXX | uuuu uuuu *R Kk K K X
00Bh POINC2 Contents of FSR2 to address data memoryvalue of FSR2 post-incremented  [[xxxx xxxx| uuuu uuuu * kK Kk K Kk
00Ch PODEC2 Contents of FSR2 to address data memoryvalue of FSR2 post-decremented [lxxxx xxxx| uuuu uuuu * ok K KKk X 5
00Dh PRINC2 Contents of FSR2 to address data memoryvalue of FSR2 pre-incremented XXXX XXXX | uuuu uuuu KKK KK KK
00Eh PLUSW2 Contents of FSR2 to address data memoryvalue of FSR2 offset by W XXXX XXXX | uuuu uuuu * K K KK K Kk
00Fh FSROH - [ - 1T - T - T - T - T - Trsrog X U
010h FSROL Indirect Data Memory Address Pointer 0 Low Byte,FSRO[7:0] XXXX XXXX| uuuu uuuu *R Rk K K X
01lh FSR1H - L -1 - T -1 -1 - [ - |rsraps X U e
012h FSR1L Indirect Data Memory Address Pointer 0 Low Byte,FSR1[7:0] XXXX XXXX | uuuu uuuu K KK Kk ok
013h FSReH - I - T - T - T - 1T - 1 - TJrskres X - S st
014h FSR2L Indirect Data Memory Address Pointer 0 Low Byte,FSR2[7:0] XXXX XXXX | uuuu uuuu Kk KK kK ok
016h TOSH - - T - T - TOS[11:8] T oox | uuuu o rax
017h TOSL Top-of-Stack Low Byte (TOS<7:0>) XXXX XXXX | uuuu uuuu K kK Kk
018h SKCN SKFL | SKUN | Skov - - | SKPRT[2:0] 000..000 | uss. .$$% W O,'W O,rW O,- - %% *
01Ah PCLATH - - - - PC[11:8] ....0000 | ....0000 wmymym R ER
01Bh PCLATL  |PCLow Byte for PC<7:0> 0000 0000| 0000 0000 ————
01Ch TBLPTRU - - - - - - T - T - Toooooox] wuuu wuuu XK Kk
01Dh TBLPTRH - - - - TBLPTR[11:8] X | ... uuwu T
01Eh TBLPTRL Program Memory Table Pointer Low Byte (TBLPTR<7:0>) XxxX Xxxx | uuuu uuuu Kk KKk k
01Fh TBLDH Program Memory Table Latch High Byte XXXX XXXX | uuuu uuuu AR
020h TBLDL Program Memory Table Latch Low Byte XXX XXXX| uuuu uuuu Kk ok kK
021h PRODH Product Register of Multiply High Byte XXXX XXXX| uuuu uuuu KRRk KK X
022h PRODL Product Register of Multiply Low Byte XXXX XXXX | uuuu uuuu e
023h INTED GE | TA1CE| ADE | WDTE | TBLE ELE EOIE  [|00000.00| Ouuu uuuu ke
024h INTEL TALIE TXIE RCEE | I2CERE| 12CE E3IE E2IE {1 0.00 0000 | uuuu uuuu KX
025h INTE2 CMPIE | OPCIE | BOR2IE ...0 | uuuu uuuu (AR
026h INTFO . TALCIF| ADIF | WDTIF | TB1IF | TMAIF EllF EOIF [1.000 0000 | .uuu uuuu AR AR
027h INTF1 TALIF TXIF RCIF | 2CERIF| 12CIF E3IF E2IF {1 0.00 0000 | uuuu uuuu el o el
028h INTF2 CMPIF | OPCIF | BOR2IF .0 | uuuu uuuu AR AR
029h WREG Working Register XXXX XXXX | uuuu uuuu Kk
02Ah BSRCN - - - - - - - BSR[0] X .U
02Bh MSTAT - - - C DC N oV Z LLXOXXXX [ L.uuuuu - R R
02Ch PSTAT BOR PD TO IDL RST | SKERR |BOR2LV | GCRstIF|[$000 $000| uu$u uuu WO, VO, FWO.WO 10,0, MO
02Eh PWRCN ENBGR LDOC[2:0] LDOM[1:0] ENLDO | CSFON ||2000 0000| uuuu uuOu
02Fh OSCCNO OSCS[1:0] DHSJ[1:0] DMSJ[2:0] CUPS [(0000 0000 uuuu uuuu Kk KK kK ok
030h OSCCN1 CCOPT | LCPS DADC][1:0] DTMB[LO] | T™BS - 0000 000. | uuuu uuu. Rk 5
031h OSCCN2 - - ENXT | XTS[1:0] | HAOM[1:0] ENHAO {0000 0001 | uuuu uuu1 kK kK K
032h CSFCNO SKRST HAOTR[6:0] A ST T
033h CSFCN1 MCLR - ENINXCHl BOR_TH[2:0] | BORS | ENBOR2|| 0.00 0011 | 0.uu uuuu kKK Kk
034h WDTCN ENBZ | BZS DBZ[1:0] | ENwWDT] DWDT[2:0] 0000 0000| uuuu $000 SRR W LR
035h ADIH ADCI conversion high byte data register 0000 0000| uuuu uuuu LT
036h ADIM ADC1 conversion middle byte data register 0000 0000| uuuu uuuu LT
037h ADIL ADC1 conversion low byte data register 0000 0000| uuuu uuuu FEEE O

% 5-1 ERECIERAIER
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“-"no use,"“*’read/write,“w’write,“r’read,“r0”onlyread 0,“r1”onlyread 1,“w0”onlywrite 0,“w1”omlywrite 1

“$”for event status,”.”unimplemented bit,“x”unknown,“u”unchanged,“d”depends on condition

Addresd  Name Bit7 | Bite | Bits | Bit4 | Bit3 | Bit2 | Bit1 | Bito | ARsT IRST RIW
038h ADICNO ENAD1 - OSR[3:0] CMFR {|0000 0000| uuuu uuuu
039%h ADICNL - - |vreen| ReFos[Lo] | ADGN[2:0] xxxx xxxx | uuuu uuuu
03Ah ADICN2 - - - SELVIN DCSET[3:0] XXXX XXXX | uuuu uuuu AR AR
03Bh AD1CN3 INP[3:0] INN[3:0] XXXX XXXX| uuuu uuuu * kK K K K Kk
03Ch ADICN4 VRH[1:0] VRL[1:0] INX[1:0] VRIS INIS  [0000 0000| uuuu uuuu Rk ke
03Dh ADICN5 ENACM - VCMS | LDOPL | ENREFO - ENTPS | TPSCH || 0.00 0000 | u.uu uuuu KRR KKK K
03Eh LVDCN DAFM | ENCH - - - - - - 00.. .... uu.. ... AR AR
03Fh DACCNO - - DANSJ[1:0] - DAPS[2:0 ..00.000 | ..uu.uuu KKK ROR K
040h DACCN1L - - - DADCS | DALH - |DAOE[O] ENDA ...00.00 ..uu.uu KRR EE
041h DACBitH - - - - DABIT[11:8] ....0000 | ....uuuu LR
042h DACBItL DABIT[7:0] 0000 0000 uuuu uuuu el
043h OPLCNO oPNs | oPbR | opcs | oPoFr [ oPoEN|  op10s[1:0] | ENOPL [[0000 0000] uuuu uuuu
044h OP1CN1 - OPC OPGAINSJ[1:0] OPDIEN[1:0] OPOEG[1:0] 00 0000 uu uuuu -y R Rk xR
045h OP1INP VSS All3 DAOI REFOI Al10 Al3 Al2 AI0 (0000 0000| uuuu uuuu KRR
046h OP1INN1 - - - - - VSS All4 DAOI .....000 .....uuu = N
047h OP1INNO OPO OPOS OPOI R1 fb | REFOI Al9 Al4 All  |(0000 0000 uuuu uuuu KRR
048h TMAICN  [ENTMAL[TMACLL| TMASL DTMA1[2:0] - 0000 0000 uOuu uuuu W L5 x
049h TMA1R TMA1 counter Register 0000 0000| uuuu uuuu TWO,rWO0,r0,r0 rwo,r0,rwo,ro
04Ah TMA1C TMA1C counter Register 0000 0000| uuuu uuuu WO,1W0, MO, MO rwo,MA0,M0,Mo
04Bh TB1Flag - PWM7A | PWM6BA | PWM5A | PWM4A | PWM3A | PWM2A | PWM1A | ..00 0000 | ..uu uuuu - rrnnrr
04Ch TB1CNO ENTB1 TB1M[1:0] TB1RT[1:0] TB1CL | PWMO1 | PWMOO [|0000 0000| uuuu uOuu xR FK pw 1,5 x
04Dh TB1CNL PALNV PWMA1[2:0] | PAON PWMAO[2:0] 0000 0000| uuuu uuuu P
04Eh TB1RH TimerB1 counter Register [15:8] XXXX XXXX| uuuu uuuu rrrrrrrr
04Fh TB1RL TimerB1 counter Register [7:0] XXXX XXXX| uuuu uuuu e
050h TB1COH TimerB1 counter Condition Register [15:8] XXXX XXXX | uuuu uuuu R Kk K
051h TB1COL TimerB1 counter Condition Register [7:0] XXXX XXXX| uuuu uuuu KK KK KKk
052h TB1C1H TimerB1 counter Condition Register [15:8] XXXX XXXX | uuuu uuuu K kKKK K
053h TB1CIL TimerB1 counter Condition Register [7:0] XXX Xxxx| uuuu uuuu kKK kK K
054h TB1C2H TimerB1 counter Condition Register [15:8] XXXX XXXX| uuuu uuuu HRHRR KX
055h TB1C2L TimerB1 counter Condition Register [7:0] XXXX XXXX | uuuu uuuu Kk K
056h TC1CNO - TC1S[1:0] - - - - - 0000 0000 uuuu uuuu uuuu uuuu
057h PT1 - PT1.6 PT1.5 PT1.4 PT1.3 PT1.2 PT1.1 PTLO [l XXX XXXX| XXX XXXX - R Rk kR
058h PT1IN - IN1.6 IN1.5 IN1.4 IN1.3 IN1.2 IN1.1 IN1.0 {0000 0000| uuuu uuuu KRR KKK K
059h TRISC1 - TC16 | TC15 | TC14 | TC13 | TC1L.2 | TC1.1 | TC1.0 [|0000 0000| uuuu uuuu HEERERE
05Ah PT1DA - DA1.6 | DA15 | DA14 | DA13 | DAL1L2 | DA1.1 | DA1.0 {0000 0000| uuuu uuuu HRER KRR E
05Bh PT1PU - PU1.6 PUL.5 PU1.4 | PU13 | PUL2 PUL.1 PU1.0 /0000 0000| uuuu uuuu el
05Ch PT1ML R R R - INTEG1[1:0] INTEGO[1:0] 0000 0000( uuuu uuuu KRR
05Dh PT1IM2 PML.3[1:0] - Iemaop] - ] - - |PML.0[0][|0000 0000| uuuu uuuu R
05Eh PT1M3 - - - PML.6[0 PM1.5[1:0] - - 0000 0000 uuuu uuuu R
05Fh PTLINT - INTG1.6 | INTG1.5 | INTG1.4 | INTGL1.3 [ INTG1.2 - - 0000 0000| uuuu uuuu FEETRERE
060h PT1INTE - INTEL.6 | INTEL.5 | INTEL.4 B - . - 0000 0000 uuuu uuuu e
061h PT1INTF - INTF1.6 | INTFL.5 | INTF1.4 - - - - 0000 0000 uuuu uuuu KRR
062h PT2 B - - - - - PT2.1 | PT2.0 || ....xx | ... uu Do
063h PT2IN - - - - - - IN2.1 IN2.0 ....00 [ .l uu S st
06ah TRSC2 ; i _ B _ - TC2.1 | TC20 || .....00 | ... uu S
065h PT2PU - - - - - - PU21 | PU20 || .....00 | ... uu i
066h PT2M1 R - - - PM2.1[1:0] PM2.0[1:0] ....0000 | ....uuuu -ymimm KK
067h PT2INT B - - - - - INTG2.1 [ INTG2.0f ......00 | ... uu S
068h PT2INTE - - - - - - INTE2.1 | INTE2.0|| ......00 | ...... uu S s
069h PT2INTF R - - - - - INTF2.1 [ INTF20f ......00 | ...... uu S s
06Ah PT3 PT3.7 PT3.6 PT3.5 PT3.4 PT3.3 PT3.2 PT3.1 PT3.0 [[XXXX XXXX| XXXX XXXX KRR
06Bh PT3IN IN3.7 IN3.6 IN3.5 IN3.4 IN3.3 IN3.2 IN3.1 IN3.0 {0000 0000| uuuu uuuu KRR X
06Ch TRISC3 TC3.7 | TC3.6 | TC3.5 | TC3.4 | TC3.3 | TC3.2 | TC3.1 | TC3.0 [J0000 0000| uuuu uuuu KORRER R
06Dh PT3DA DA3.7 | DA3.6 - - - - DA3.1 | DA3.0 || 00....00 uu.. ..uu A
06Eh PT3PU PU3.7 | PU3.6 | PU35 | PU3.4 | PU3.3 | PU3.2 | PU3.1 | PU3.0 |(0000 0000| uuuu uuuu R Kk
06Fh PT3ML - PM3.3[0 PM3.2[1:0] - - PM3.0[1:0] .000..00 | uuuu uuuu R
070h PT3M2 - - PM3.6[1:0] - - PM3.4[1:0] ..00..00 | uuuu uuuu R
071h PT3INT INTG3.7 | INTG3.6 | INTG3.5 | INTG3.4 | INTG3.3 | INTG3.2 | INTG3.1 | INTG3.0 (0000 0000 uuuu uuuu el
072h PT3INTE INTE3.7 | INTE3.6 | INTE3.5 | INTE3.4 | INTE3.3 | INTE3.2 | INTE3.1 | INTE3.0 [|0000 0000| uuuu uuuu KRR ROR KK
073h PT3INTF INTF3.7 | INTF3.6 | INTF3.5 | INTF3.4 [ INTF3.3 | INTF3.2 | INTF3.1 | INTF3.0 [|0000 0000| uuuu uuuu KRR KKK K
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“-”no use,"“*’read/write,"“w’write,“r’read,“r0”onlyread 0,“r1”onlyread 1,“w0”onlywrite 0,“w1”omlywrite 1

“$”for event status,". bit,“x” “u” “d” on condition
Addresg Nam e Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ARST IRST RIW

074h UROCN ENSP | ENTX TX9 TX9D | PARITY - - WUE [ 00000..0 | uuuuu..u TEEEE K
075h UROSTA - RCOD PERR FERR OERR | RCIDL | TRMT [ABDOVH|.0000010( .uuu uuuu -nnrenrnrw 0
076h BAOCN - - - - ENCR RC9 ENADD | ENABD|| .... 0000 ... uuuu S Y
077h BGORH - - - Baud Rate Generator Register High Byte LXXXXX | ..U uuuu PR AR
078h BGORL Baud Rate Generator Register Low Byte XXXX XXXX| uuuu uuuu i
079h TXOR UART Transmit Register xxxx xxxx| uuuu uuuu KKK KKK K K
07Ah RCOREG UART Receive Register XXXX XXXX | uuuu uuuu e
07Bh MCCNO ENRCC[1:0] | empo ] cpis | cror | cror [ empHs | EnevP 0000 0000 uuuu uuuu R R
07Ch MCCN1 CPRL | VRSEL CPRH[1:0] CPNS[1:0] CPPSJ[1:0] 0000 0000| uuuu uuuu ek
07Dh MCCN2 CPDA[4:0] 0000 0000 uuuu uuuu R
07Eh MCCN3 CPDM[4:0] 0000 0000 uuuu uuuu KRR
07Fh B B R - - - - 0000 .000 | uuuu .uuu R
180h CFGO - - - - - GCRst | ENI2CT | EN2C || .....000 | ..... uuu B aid
181h ACTO SLAVE - - I2CER | START | STOP | I2CINT ACK [ 0..00000 | u..uuuuu A
182h STAO MACTF | SACTF | RDBF RWF DFF ACKF GCF ARBF [(0001 0000| uuuu uuuu KKK R KK
183h CRGO CRG[7:0] 0000 0000| uuuu uuuu KKK K K
184h TOCO 2CTF | DI2C[2:0] | [2CTLT[3:0] 0000 0000| uuuu uuuu ke
185h RDBO RDB[7:1] RDB[0] [xxxx xxxx | uuuu uuuu R
186h TDBO TDBO[7:1] TDBO[O] [|xxxx xxxx | uuuu uuuu Kk Kk
187h SIDo SIDO[7:1], The corresponding address of the 7-bitmode | SIDOV[0]|0000 0000| uuuu uuuu IAAASARSS
18Eh BIE2ARH ENBIE2 - 1 1 1 1 1 1 0.XX XXXX [ u.uu uuuu Aol
192h EECR1 - - - - - - - EEWR /0000 0000| uuuu uuuu KKK Kk
193h EECR2 Read Command : Write 0xA5, then reload datas to EERDO~ EERD31 0000 0000| uuuu uuuu AR AR
197h EERDO EE Data0[7:0] 1111 1111 uuuu uuuu il
198h EERD1 EE Datal[7:0] 1111 1111| uuuu uuuu KRR x K
199h EERD2 EE Data2[7:0] 1111 1111| uuuu uuuu A
19Ah EERD3 EE Data3[7:0] 1111 1111 uuuu uuuu KKK XX
19Bh EERD4 EE Data4[7:0] 1111 1111 uuuu uuuu ol
19Ch EERD5 EE Data5[7:0] 1111 1111 uuuu uuuu HEEFREEE
19Dh EERD6 EE Data6[7:0] 1111 1111 uuuu uuuu il
19Eh EERD7 EE Data7[7:0] 1111 1111 uuuu uuuu HEEFHEEE
19Fh EERD8 EE Data8[7:0] 1111 1111| uuuu uuuu AR
1A0h EERD9 EE Data9[7:0] 1111 1111 uuuu uuuu rR KKK K KX
1Alh EERD10 EE Datal10[7:0] 1111 1111| uuuu uuuu KRR KKK
1A2h EERD11 EE Datal1[7:0] 1111 1111 uuuu uuuu il
1A3h EERD12 EE Datal12[7:0] 1111 1111| uuuu uuuu HRRRR K XK
1A4h EERD13 EE Datal13[7:0] 1111 1111| uuuu uuuu A
1A5h EERD14 EE Datal4[7:0] 1111 1111 uuuu uuuu KRR x XX
1A6h EERD15 EE Datal5[7:0] 1111 1111| uuuu uuuu KRR x K
1A7h EERD16 EE Data16[7:0] 1111 1111| uuuu uuuu AR
1A8h EERD17 EE Datal7[7:0] 1111 1111| uuuu uuuu KK Kk
1A%h EERD18 EE Data18[7:0] 1111 1111 uuuu uuuu HEEERE
1AAh EERD19 EE Data19[7:0] 1111 1111| uuuu uuuu HEEFREEE
1ABh EERD20 EE Data20[7:0] 1111 1111| uuuu uuuu FRERR XK
1ACh EERD21 EE Data21[7:0] 1111 1111| uuuu uuuu KKK R KK
1ADh EERD22 EE Data22[7:0] 1111 1111 uuuu uuuu il
1AEh EERD23 EE Data23[7:0] 1111 1111 uuuu uuuu kR KKK K K X
1AFh EERD24 EE Data24[7:0] 1111 1111| uuuu uuuu A
1BOh EERD25 EE Data25[7:0] 1111 1111 uuuu uuuu il
1B1h EERD26 EE Data26([7:0] 1111 1111| uuuu uuuu KRR KK
1B2h EERD27 EE Data27[7:0] 1111 1111| uuuu uuuu A
1B3h EERD28 EE Data28[7:0] 1111 1111 uuuu uuuu KRR XX
1B4h EERD29 EE Data29[7:0] 1111 1111 uuuu uuuu HRERREE
1B5h EERD30 EE Data30[7:0] 1111 1111| uuuu uuuu AR
1B6h EERD31 EE Data31[7:0] 1111 1111| uuuu uuuu FREER KX K

080h ~ OFFh SRAMas 128Byte uuuU UuUU| uuuu uuuu HEEFHEEE
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Embedded High Resolution 24-Bit ZAADC

6. BRI

Absolute Maximum Ratings :
Absolute maximum ratings over operating free-air temperature (unless otherwise noted)
-0.2Vto6.0V

Voltage applied at Vop to Vss
Voltage applied to any pin

HYGON

HYCON TECHNOLOGY

-0.2VtoVop+ 03V

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

mA

Storage temperature,
(Operation Mode)
Total power dissipation
Maximum output current sink by any I/O pin

6.1. Recommended operating conditions

-55C to 125C

-40°C to 85C

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

Sym. Parameter Test Conditions Min. Typ. Max. | Unit
All digital peripherals and CPU
Vob Supply Voltage Vpp = 1.9V~5.5V, Frequency<=9.6MHz, 1.9 5.5
Vpp = 3.6V~5.5V, Frequency<=16MHz, \%
Vbpa Supply Voltage Analog peripherals 2.4 5.5
Vss Supply Voltage 0 0
Watch crystal XTS[1:0]=0x 32768
External Ceramic resonator, \éDNDXTI_[ZO']Z:\fS'SV’ XTS[1:0]=10 450K aM
XT Oscillator Crystal XTS[1:0]=11 M 8M Hz
Frequency | ceramic resonator, | Vpp = 3.6V~5.5V,
XTS[1:0]=11 450K 16M
Crystal ENXT[0]=1
6.2. Internal RC Oscillator
Ta=25C,VDD = 3.0V,unless otherwise noted
Sym. Parameter Test Conditions Min. Typ. Max. | Unit
ENHAO[O=1, -20% 1.843 | +20% | MHz
HAOM][1:0]=00b
High Speed ENHAO[0]=L, VDD=2.2V~5.5V, TA = -40°C ~ 85 -20% 4147 | +20% | MHz
Oscillator HAOM[1:0]=01b,
Frequency ENHAOQI[0]=1,
(before trim) HAOMI1:0]=10b -20% 8.755 +20% MHz
ENHAOI0]=1, o °
VDD=3.6V~5.5V, TA =-40°C~ 85C -20% 17.51 +20% MHz
HAOM[1:0]=11b
VDD=3V/5V, TA = 25T -1% 1.843 +1% MHz
ENHAOI0]-1, VDD=3V/5V, TA =-40C~ 85C -3% 1.843 +3% MHz
HAOM[1:0]=00b | VDD=2.2V~5.5V, TA =25C -3% 1.843 +3% MHz
VDD=2.2V~5.5V, TA =-40C~85C -6% 1.843 +6% MHz
HAO VDD=3V/5V, TA = 25T -1% 4.147 +1% MHz
ENHAOI0]-1, VDD=3V/5V, TA =-40°C~85C -3% 4.147 +3% MHz
High Speed HAOM[1:0]=01b | VDD=2.2V~5.5V, TA =25C -3% 4.147 +3% MHz
Oscillator VDD=2.2V~5.5V, TA =-40C~85TC -6% 4.147 +6% MHz
Frequepcy VDD=3V/5V, TA = 25T -1% 8.755 +1% MHz
(after trim *1) , .
ENHAOI0]=1, VDD=3V/5V, TA =-40°C~ 85T -3% 8.755 +3% MHz
HAOM[1:0]=10b | VDD=2.2V~5.5V, TA =25C -4% 8.755 +4% MHz
VDD=2.2V~5.5V, TA =-40C~85C -8% 8.755 +8% MHz
VDD=3.6V/5V, TA =25C -1% 17.51 +1% MHz
ENHAOI0]-1, VDD=3.6V/5V, TA =-40C~ 85T -3% 17.51 +3% MHz
HAOM[1:0]=11b VDD=3.6V~5.5V, TA =25 -2% 17.51 +2% MHz
VDD=3.6V~5.5V, TA =-40C~85C -5% 17.51 +5% MHz
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Low Power
LPO Oscillator VDD supply voltage be enable LPO

Frequency VDD=2.2V~5.5V, TA = -40°C~ 85°C

-20% 145 +20% KHz

*1: “after trim” means that the frequency can be corrected more accurately through the programming of the
chip, and although the HAO provides four frequencies, only one of the frequencies can be selected for the

after trim during programming.

TA(T)

Figure 6.2-5 HAO(17.510MHz) vs. Temperature

© 2019-2023 HYCON Technology Corp
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6.3. Supply current into VDD excluding peripherals current
Ta=25C,Vpp = 3.0V,0SC_LPO = 14.5KHz, BOR2 OFF, OSC_CY = off, unless otherwise noted

Sym. | Parameter Test Conditions Min. | Typ. | Max. | Unit
lam1 Active mode 1 OSC_HAO = 17.510MHz, CPU_CK = 17.510MHz 1700 2500 UA
lams Active mode 3 OSC_HAO = 1.843MHz, CPU_CK = 1.843MHz 680 1000 uA
lama Active mode 4 | OSC HAO = 1.843MHz, CPU_CK = 1.843MHz/2 630 945 uA
ILp1 Low Power 1 OSC_HAO=off, CPU_CK = LPO 490 735 uA
Ip2 Low Power 2 OSC_HAO=off, CPU_CK = LPO, Idle state 0.5 2 uA
ILp3 Low Power 3 OSC_HAO=off, CPU_CK = off, Sleep state 0.1 1 uA

OSC_CY : External Oscillator frequency.

OSC_HAO : Internal High Accuracy Oscillator frequency.

CPU_CK : CPU core work frequency.

Ta=25C,Vop = 5.5V,0SC_LPO = 14.5KHz, BOR2 OFF, OSC_CY = off, unless otherwise noted

200

100

2v 2.5v 3v 3.5V 4v 4.5V 5v 5.5V

Sym. | Parameter Test Conditions Min. | Typ. | Max. | Unit
lam1 Active mode 1 OSC_HAO = 17.510MHz, CPU_CK = 17.510MHz 2850 4200 UuA
lams Active mode 3 OSC_HAO = 1.843MHz, CPU_CK = 1.843MHz 900 1350 uA
lama Active mode 4 OSC_HAO = 1.843MHz, CPU_CK = 1.843MHz/2 770 1155 UA
ILp1 Low Power 1 OSC_HAO=off, CPU_CK =LPO 510 765 uA
I p2 Low Power 2 OSC_HAO=off, CPU_CK = LPO, Idle state 1.3 4 uA
ILp3 Low Power 3 OSC_HAO=off, CPU_CK = off, Sleep state 0.3 2 uA

OSC_CY : External Oscillator frequency.

OSC_HAO : Internal High Accuracy Oscillator frequency.

CPU_CK : CPU core work frequency.

Active Current(IAM1) vs.VDD Active Current(lIAM3) vs.VDD
3000 1000
/ 900
2500 800 —
= 2000 / 7% //
3 / E 600 ~
£ 1500 £ 500
E / g 400
3 1000 3 300
200
500 100
0 0
v 25V 3V 35V 4V 45V SV 55V V. 25V 3V 35V 4V 45V 5V 55V
Figure 6.3-1 lam1 vs. VDD Figure 6.3-2 lams vs. VDD
Active Current(IAM4) vs.VDD LPO Current(ILP1) vs.VDD
800 600
- /// 500
600 /
< s00 — E
g 400 g 300
3300 3 200

2v 2.5V 3V 3.5V av 4.5V 5V 5.5V

Figure 6.3-3 lama vs. VDD
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IDLE Current(ILP2) vs.VDD SLEEP Current(ILP3) vs.VDD
1.40 0.3
1.20 = 0.25
. 100 / = o2 /
5— 0.80 / :é' | /
g / £ o1s
£ 060 S
a / 3 01 /
0.40 — /
0.20 0.05
/
0.00 0
2v 2.5V 3V 3.5V av 4.5V 5V 5.5V 2v 2.5V EY 3.5V 4v 4.5V 5V 5.5V
Figure 6.3-3 ILp2 vs. VDD Figure 6.3-4 ILps vs. VDD
SLEEP(ILP3) vs. TA IDLE(ILP2) vs. TA
14 20
R ya o 7
10 2.0V 2.0
g, /) Ep /
56 // E10 V.
: // x >
O 3 3 6 / /
) /4 . 7
; — . —
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TA(C) TA(C)

Figure 6.3-7 ILps vs. Temperature

© 2019-2023 HYCON Technology Corp
www.hycontek.com

Figure 6.3-8 ILr2 vS. Temperature

DS-HY17M24-V06_TC
page33


http://www.hycontek.com/

HY1/M24

8-bit RISC-like Mixed Signal Microcontrollers with
Embedded High Resolution 24-Bit ZAADC

HYGON

HYCON TECHNOLOGY

6.4. Port 1~-3
Ta=257C,VvDD = 3.0V,unless otherwise noted
Sym. | Parameter Test Conditions | Min. | Typ. | Max. | Unit
Input voltage and Schmitt trigger and leakage current and timing
Vin High-Level input voltage 0.7*VDD v
' Low-Level input voltage 0.3*VDD
Vhys Input Voltage hysteresis(Viy - Vi) 0.3*VDD V
like Leakage Current 0.1 UuA
Rpy Port pull high resistance -25% 60 +25% kQ
Output voltage and current and frequency
. VDD=3V, loy=-10mA, Vpp -0.5
Von High-level output voltage
VDD=5V, loy=-15mA, Vpp -0.5 vV
VDD3V, g, =10mA Vss +0.4
VoL Low-level output voltage
VDD=5V, Io,.=15mA Vss +0.4
VDD=3V,VOH vs. IL VDD=3V,VOL vs. IL
35 06
30 T 05
25 \ 2 04 /
S 20 2
Z ™~ £ 03 /
& 15 3 /
S ., \ 0.2
0.5 :
0o 00 /
OMA 5MA 10MA 15MA 20MA 25MA 30MA 35MA OMA 5MA 10MA 15MA 20MA 25MA 30MA 35MA
Figure 6.4-1 Vou VvS. lon Figure 6.4-2 VoL vs. loL
V,,/V, vs. VDD VDD=4V,VOH vs. IL
35 4.100
~—
3 3.900
S2s / 3.700 \\
¥, -~ < 3.500
S T \
215 % & 3300 \
g2 — S 3.100
- ——VIH
05 2.900
—VIL
0 2.700
22 3 5.5 2,500
VvDD(V) OMA 5MA 10MA 15MA 20MA 25MA 30MA 35MA
Figure 6.4-3 Viu/ViL vs. VDD Figure 6.4-4 Vin/ViL vs. VDD
VDD=4V,\VOL vs. IL
0.450
0.400 —
0.350
__ 0300 //
f.:n 0.250 /
£ 0200 /
> 0150 /
0.100 /
0.050 /
0.000
OMA 5MA 10MA 15MA 20MA 25MA 30MA 35MA

Figure 6.4-5 Vin/ViL vs. VDD
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6.5. Reset(Brownout)
Ta=257C,VDD = 3.0V,unless otherwise noted

Sym. Parameter | Test Conditions Min. | Typ. | Max. | Unit
Pulse length needed to accepted reset internally, tq.vr1 2 us
Vpp Start Voltage to accepted reset internally (L=»H),VHys1 1.0 1.35 1.65 \Y;

BORL BOR1 current, IBor1 0.1 0.5 UA
Temperature Drift 15 %
Pulse length needed to accepted reset internally, t4..vr2 2 us

BOR_TH[2:0]=000b -10% 1.73 +10%
BOR_TH[2:0]=001b | -10% 20 +10%
BOR_TH[2:0]=010b | -10% | 222 | +10%

- 0, 0,
Vpp Start Voltage to accepted reset internally (L>H), BOR_TH[2:0]=011b 10% 2.5 +10%
Vhvs2 BOR_TH[2:0]=100b | -10% | 272 | +10%

BOR_TH[2:0]=101b | -10% 3.0 +10%
BOR_TH[2:0]=110b | -10% | 363 | +10%
BOR_TH[2:0]=111b | -10% 4.0 +10%

\%
BOR_TH[2:0]=000b | -10% | 167 | +10%
BOR?2 BOR_TH[2:0]=001b | -10% | 196 | *10%
BOR_TH[2:0]=010b | -10% | 217 | +10%
- 0, 0,
Vo Start Voltage to accepted reset internally (HL), BOR_TH[2:0]=011b 10% | 244 | +10%
VLVR2 BOR_TH[2:0]=100b | -10% | 269 | +10%
BOR_TH[2:0]=101b | -10% | 296 | +10%
BOR_TH[2:0]=110b | -10% | 358 | +10%
BOR_TH[2:0]=111b | -10% | 3094 | *+10%
Hysteresis, Vivsa..vr2 25 60 90 mV
BOR2 current, Isor2 VDD=3.3V 8 12 UuA
VDD=5.5V 10 15 UA
Temperature Drift 3 5 %
Pulse length needed as MCLR pin to accepted reset internally, tg.rst 2 us
RST Input Voltage to accepted reset voltage 11 \%
Reset release voltage 2 \%
BOR1/BOR2 : Brownout Reset 1/2
LVR : Low Voltage Reset of BOR
MCLR : External Input Reset pin
VLVR vs. TA BOR2_THO000 vs. TA
1.7 1.760
e \/LVR
15 \ [T R —— ———
—13 ——— \ Release
% \ s 1.720
%11 2
£ 1700
=09 3 \
s 1.680 —
0.7
1.660
05
40 20 0 25 45 65 85 105 125 1.640
TA(C) 40 20 0 25 45 65 8 105 125 145
TA(TC)
Figure 6.5-1 BOR1 vs. Temperature Figure 6.5-2 BOR2 vs. Temperature
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6.6. Power System

Ta=257C,VDD = 3.0V,unless otherwise noted

Sym. Parameter Test Conditions Min. [ Typ. [ Max. | Unit
VDDA operation current, lyppa I.=0mA LDOCJ[2:0]=000b 20 UA
LDOC [2:0]=000b 2.4
LDOC [2:0]=001b 2.6
LDOC [2:0]=010b 2.9
IL=0.1mA, LDOC [2:0]=011b 3.3
-5% +5%
VDD=5.5V LDOC [2:0]=100b 3.6
Select VDDA output voltage \Y
LDOC [2:0]=101b 4.0
LDOC [2:0]=110b 45
VDDA
LDOC [2:0]=111b 5.0
IL=10mA,
LDOC [2:0]=000b -6% 2.4 +5%
VDD=2.6V
IL=10mA,
Dropout voltage LDOC [2:0]=010b 200 mV
VDD=2.9V
. IL=0.1mA, o
Temperature drift N N LDOC [2:0]=000b 50 PPM/C
Ta=-40C~85C
Vpp Voltage drift LDOC [2:0]=000b Vpp=2.2V~5.5V +0.2 %IV
operation current, lrerro _ ENREFO[0]=1b 50 UA
I = 10uA
VDDA=2.4V, REFOS=00b 1.2
ENLDO[0]=1b, REFOS=01b 2.0
output voltage, Vrero -5% -5% \Y
REFO VDDA=2.6V, REFOS=10b 2.4
ENLDO[0]=1b, REFOS=11b 3.0
Output voltage with Load VDDA=2.4V, |, = +200uA 0.95 1.05 VRero
Temperature drift Ta=-40C~85C 50 PPM/C
Vppa Voltage drift 100 uv/iv
operation current, Iacu ENVCMI[0]=1b 50 UA
VCMS[0]=0b,
ACM . ; SELVIN[0]=0b VDDA2
Internal ADC common mdoe _ VCMS[0]=0b
ENVCM[0]=1b ,
voltage, VACM (0] SELVIN[0]=0b 1.2 v
VCMS[0]=1b, REFO
operation current, lyi, ENVCMI[0]=1b 50 UuA
V12 Internal V12 buffer voltage, ENBGR[0]=1b, 12 v
Voo ENAD1[0]=1b, :
VDDA : Adjust Voltage Regulator
REFO : Analog common mode voltage
ACM : Internal ADC common mdoe voltage
V12 : Internal V12 buffer voltage
VDDA(000b) vs. VDD VDDA(010b) vs. VDD
2.904
2.410 5903 ——— [L=10uA
e [L=10UA :
2.409 ~\ u > o0n N
2.408 \ _2.901 \\
S 2407 < 2.900
2 2.406 \\ § 2.899 o~
S 2.405 — > 2.898 \‘
2.404 2.897
2.403 2.896
2.402 2.895
5.5V 5.0V 4.5V 4.0V 3.0V 2.5V 5.5V 4.5V 4.0V 3.5V 3.0v
VDD(V) VDD(V)

Figure 6.6-1 VDDA(000b) vs. VDD Figure 6.6-2 VDDA(010b) vs. VDD
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VDDA(110b) vs. VDD

e |L=10UA

5.5V 5.0V 4.5V
VDD(V)

VDDA(000b) vs. TA
2415
£ 2410 e
2.400 \
2.395 ====\/DD=5V,IL=10uA
2.390

-40  -20 0 25 45 65 85 105
TA(C)

125 145

Figure 6.6-3 VDDA(110b) vs. VDD

Figure 6.6-4 VDDA(000b) vs. Temperature

VDDA(010b) vs. TA VDDA(110b) vs. TA
2.905 4.495
T —
4.490
2.900 //__\\ 485 / \
s 2
T .895 & 4.480 // \\
£ \ S a4rs
> 2.890 \
N 4.470 N
-5V 1L=10u 4.465
2.885 VDD=5V,IL=10uA _VDD=5V,|L=10|JA
4.460
2.880 .45
4020 025 45 i 65 & 105 125 145 . 40 20 0 25 45 65 8 105 125 145
TA(T) TA(C)
Figure 6.6-5 VDDA(010b) vs. Temperature Figure 6.6-6 VDDA(110b) vs. Temperature
220 VDDA vs. Load current REFO vs. IL
' ~_ ——VDD=3.6,VDDAX=2.4V 1.210
. ——VDDA=2.4V,REFO=1.2V
2400 \ 1.200 —~—
s 2% \ g 1.190 iy
gﬁ 2360 §1.180 \\
2 230 \\ 1.170 —
2.320 1160
1.150
2.300
OmA  5mA 10mA 15mA 20mA 25mA 30mA 35mA 1.140
Load current(mA) 10uA  100uA  200uA  300uA  400uA  500uA

Figure 6.6-7 VDDA vs. Load current
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6.7. Multi-Comparator

Ta=25TC,Vop = 3.0V, unless otherwise noted.

Sym. Parameter Test Conditions Min. | Typ. | Max. | Unit
e Operation supply current ENCMP[0]=1, CMPHS[0]=1b 5 UA
Low Power Mode ENCMP[0]=1, CMPHS [0]=0b 1
Vic Common-mode input voltage 0 Vpp-1 \%
Vos Offset voltage -5 5 mV
Vhys Input hysteresis 0 0.7 15 mV
Reference Voltage 1.1 1.2 1.3 \%
Vet Temperature Drift CPPS[1:0]=11b, VRSEL[0]=0b, 50 ppm/C
VDD Voltage drift +2 %IV
Reference Voltage 1.15 1.2 1.25 \%
Vacey Temperature Drift \IE/g;IE(L)[[OO]]::lltE),CPPS[l:O]:llb, 50 ppm/‘C
VDD Voltage drift +0.2 %IV
CPRL[0]=0b 10
Ir Multi-node resistor current UuA
CPRL[0]=1b 30
CPDA[4:0]=00011b 3.89
CPDA[4:0]=00100b 3.73
CPDA[4:0]=00101b 3.58
CPDA[4:0]=00110b 3.44
CPDA[4:0]=00111b 3.31
CPDA[4:0]=01000b 3.19
CPDA[4:0]=01001b 3.08
CPDA[4:0]=01010b 2.98
CPDA[4:0]=01011b 2.88
CPDA[4:0]=01100b 2.79
CPDA[4:0]=01101b 2.71
CPDA[4:0]=01110b 2.63
CPDA[4:0]=01111b 2.55
D (E:g;'a?l[%]]:: %?E'ézi[&[:g]]::é&b' CPDA[4:0]=10000b 5% | 248 | +5% v
CPDA[4:0]=10001b 2.42
CPDA[4:0]=10010b 2.35
CPDA[4:0]=10011b 2.29
CPDA[4:0]=10100b 2.24
CPDA[4:0]=10101b 2.18
CPDA[4:0]=10110b 2.13
CPDA[4:0]=10111b 2.08
CPDA[4:0]=11000b 2.03
CPDA[4:0]=11001b 1.99
CPDA[4:0]=11010b 1.94
CPDA[4:0]=11011b 1.90
CPDA[4:0]=11100b 1.86
CPDA[4:0]=11101b 1.82
CPDA[4:0]=00000b~00010b, and 11110b~11111b (reserved) -

LVD : Low Voltage Detect.
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Ta=25TC,Vopav = 3.0V, VDDA=2.4V,unless otherwise noted

Figure 6.8-1 R2ZROPAMP Offset Temperature

© 2019-2023 HYCON Technology Corp

www.hycontek.com

Sym. Parameter Test Conditions Min. | Typ. | Max. | Unit
VDDA Power supply 2.4 55 \
Vour Output range VDDA \
Vin Input common range VDDA \Y
lora OPAMP current 120 UA
VDDA = 3.6V, 1 mA
| Output current loading 0.3V< Output voltage <VDDA-0.3V
OPALOAR 1 (push or pull) VDDA = 2.4V, 05 A
0.3V< Output voltage <VDDA-0.3V '
Cronp Max output capacitor load 1 nF
I Loading R=10K, C=100pF, ’
SR Slew rate 0.3V — VDDA-0.3V 0.6 V/us
UGB Unit gain bandwidth Loading C=100pF 1000 KHz
Vos Offset error Vin = 1.2V -5 +5 mV
OP Offset(uV) with Temperature
900
800
700
< 600
2 500
& 400
S 300
200
100
0
40 -20 0 25 45 65 85 100 125 150
Temperature C
VDD3.3V,VDDA2.6V VDD3.3V,VDDA2.9V VDD5.5V,VDDA4.5V
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6.9. 12-Bit Resistance Ladders

Typical values are at T\=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 UuA
Vour Output range Output is between Vrefp and Vrefn 0 VDDA Vv
Vrerp Positive reference voltage range 0 VDDA
i \ >V
Veern Negative reference voltage REFP ~ VREFN 0 VDDA
range
VDDA=2.4V,
12-Bit 0.5V < DACO < VDDA-0.5V 200 Q
Ron Resistance ladders. VDDA=2.4V,
output switch DACO < 0.5V, 10 Q
DACO > VDDA-0.5V
: Vrerp = 2.2V, Vrern = 0V,
Rrsw Reference voltage switch VDDA = 2 4V 15 30 Q
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 = 0V +1 LSB
Eos Offset error Vrefp = 2.4V, Vrefn = 0V 1 LSB
12-Bit
Resistance | (Vin Floating) VDD=3.3V,VDDA=2.4V 0.1 uA
Ladders.
DNL(LSB) INL(LSB)
! 6
0.8
0.6 5
4
3
2
1
-0.6 0
0.8 PREINSBRINRIRIIIIRINERIIRNER RIS
SAPDerLSgHNINENaRNRINERARARIBERS
e DNL(LSB) =
Figure 6.9-1 12-Bit Resistance DNL Figure 6.9-2 12-Bit Resistance INL

6.10.SD18, Power Supply and recommended operating conditions
TA = 25°C,VDD = 3.0V, VDDA=2.4V,unless otherwise noted

Sym. Parameter Test Conditions Min. Typ. | Max. | Unit
Vspis Supply Voltage at VDDA ENLDO[0]=0 ‘ 2.4 55 \Y
Modulator sample frequency, ADC_CK 125 1000 1200 KHz
foow 7 er Sample Ratio, OSR 64 32768
| sp1s Operation supply current ENAD1 [0]=1 GAIN =16, 260 UA
ADC_CK=500KHz

6.11.SD18,performance
Ta = 25C,Vpp=3.3V,VDDA=2.4V,V\z=(VDDA-VSS)/2,GAIN=1,fSD18=1000KHz,unless otherwise noted

Sym. Parameter Test Conditions Min. Typ. | Max. | Unit
. . VDDA=2.4V,V\g= VDDA/2,
INL Integral Nonlinearity(INL) +0.003 | +0.01 %FSR
ASI=+450mV
No Missing Codes® ADC_CK=1000KHz,0SR[3:0]=0000b 23 Bits
Gspis Temperature drift Gain x16 Ta=-40C~85C 10 ppm/°C
© 2019-2023 HYCON Technology Corp DS-HY17M24-V06_TC
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Offset error of Full Scale Rang

=| in= 0,
input voltage range with Chopper 2C:RS¥2V Gain=2 1 VPSR
DCSET[3:0]=<0000 GAIN=1 0.021
Eos > —
Offset temperature drift with *AAl is external GAIN=2 0.026 WIC
chopper short GAIN=4 0.03
Gain Normalized
GAIN=16 0.45
V5|:OV, 20 dB
N Ven=0.7V to 1.7V, GAIN=1
CMspis Common-mode rejection Vens 1.0V Vo0V
VR— 4. SI— ] 75 dB
GAIN=16
VDDA=3.0V,AVDDA GAIN=1 dB
PSRR DC power supply rejection =+100mV, V\g=1.0V, 75
Ve=l.2V\Ve.=1.2V, | GAIN=16 dB
ADC Offset vs Temperature ADC VIN: VDD/8 vs. Temperature
0.5
&0 \pp=3.3v,VDDA=2.4V 0.4
%- 10 VR=Ext1.2V, Chopper On 0.3
T g 02 e
£ 20 = 0.1
2 // a (0] T I /
2 oo . X g1 /
© [a) . m—
£ 15 65 85 100 125 150 [a) _0.2
= >
2 20 0.3
0 0.4
Temperature (°C) -0.5
40 20 O 25 45 65 85 100 125
——ADGN=1 ADGN=2 ADGN=4 ADGN=8 ====ADGN=16 TA (C)
Figure 6.11-1 ADC Offset drift with Temperature Figure 6.11-2 VDD/10 drift with Temperature
ADC Gain Ratio vs Temperature, VR=ext.1.2v
ADC Vin=0.6 x Full scale
2500
Z oo VDD3.3V, VDDA2.4V
o VR=Ext.1.2v
.g 1500
«
< 1000
13
O 500
T
= 0 = eSS
b -40 -20 0 25 45 65 o 50
g s0 3 Lu%
=
-1000
Temperature ("C)
e ADGN 1 ADGN2 ADGN4 ADGN8 emm==ADGN16
Figure 6.11-3 ADC Gain drift with Temperature
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6.12.SD18 Noise Performance
HY17M24 £t¥} SD18 12t Y EZEM I A FARE - TR L BB AREFRE Gain, Output rate, &
EZHRABAEBRERG - S BREREEINLEANIREEE VDDA2 EfI T - Btk 1024 &R -

ENOB(RMS) with OSR/GAIN at A/D Clock=1MHz, VDD=3.6V, VDDA=2.4V, VREF=(VDDA-VSS)/2=1.2, Chopper Off

OSR 64 128 256 512 1024 2048 4096 8196 16384 32768 65536
Max. Vin(mV)
=0.9*VREF® - Output rate tz) 15625 7813 3906 1953 977 488 244 122 61 31 15
Gain | = | PGAGN |x [ ADGN

+2160 0.25 = off X 0.25 15.09 16.51 17.14 17.58 18.23 18.77 19.12 19.6 20 20.52 20.94
42160 05 |= off |[x| 05 14.17 16.41 17.09 17.45 18.09 18.75 19.04 19.46 19.93 20.32 20.73
+1080 1 = off |[x 1 13.31 16.33 17.1 17.39 17.96 18.43 18.91 19.31 19.89 20.27 20.74
+540 2 = off X 2 13.88 16.14 16.91 17.19 17.71 18.11 18.57 19.03 19.61 19.99 20.53
+270 4 = off X 4 14.48 15.85 16.52 16.84 17.38 17.64 18.01 18.45 19.25 19.87 20.05
+135 8 = off X 8 10.75 15.56 16.11 16.16 16.55 16.8 17.18 17.69 18.63 19.34 19.75
+68 16 = off X 16 9.77 15.01 15.41 15.16 15.75 16.04 16.28 16.72 17.91 18.86 19.25

(1) Max. Vin(mV) is the max. input voltage of single end to ground(VSS).
RMS Noise(uV) with OSR/GAIN at A/D Clock=1MHz, VDD=3.6V, VDDA=2.4V, VREF=(VDDA-VSS)/2=1.2, Chopper Off

OSR 64 128 256 512 1024 2048 4096 8192 16384 32768 65536
Max. Vin(mV)
=0.9*vVREF® - Output rate tz) 15625 7813 3906 1953 977 488 244 122 61 31 15
Gain | = | PGAGN |x | ADGN
42160 025 |= off |x| 025 274.44 102.81 66.21 48.94 31.23 21.45 16.83 12.07 9.10 6.35 4.75
42160 05 |= off |x| 05 259.22 54.92 34.26 26.74 17.15 10.88 8.89 6.64 4.78 3.65 2.75
+1080 1 = off |x 1 235.84 29.07 17.00 13.89 9.40 6.76 4.86 3.68 2.46 1.89 1.37
+540 2 = off |x 2 79.17 16.58 9.72 7.97 5.57 4.22 3.08 2.23 1.49 1.15 0.79
4270 4 = off |x 4 26.11 10.14 6.36 5.09 3.50 2.93 2.26 1.67 0.96 0.62 0.55
+135 8 = off |x 8 173.09 6.19 4.23 4.10 3.12 2.62 2.01 1.41 0.74 0.45 0.34
+68 6 | = off |x| 16 170.67 4.54 3.42 4.08 2.70 2.22 1.88 1.39 0.61 0.31 0.24

(1) Max. Vin(mV) is the max. input voltage of single end to ground(VSS).

Table 6.12-1(a) SD18 ENOB and RMS Noise Table

ENOB(RMS) with OSR/GAIN at A/D Clock=1MHz, VDD=3.6V, VDDA=2.4V, VREF=(VDDA-VSS)/2=1.2, Chopper On

OSR 64 128 256 512 1024 2048 4096 8196 16384 32768 65536
Max. Vin(mV)
=0.9*VREF® - Output rate(tiz) 5208 2604 1302 651 326 163 122 61 31 15 8
Gain | = | PGAGN |x | ADGN

+2160 025 |= off x| 0.25 15.59 17.06 17.79 18.15 18.72 19.25 19.54 20.07 20.65 21.08 21.42
+2160 0.5 = off X 0.5 15.69 16.99 17.62 18.09 18.75 19.22 19.49 19.94 20.54 20.99 21.54
+1080 1 = off X 1 15.66 16.96 17.56 18.04 18.5 19.05 19.45 19.88 20.47 20.85 21.32
+540 2 = off X 2 15.56 16.74 17.31 17.79 18.35 18.73 18.99 19.66 20.24 20.56 21.14
+270 4 = off X 4 15.46 16.27 17.04 17.55 17.98 18.21 18.32 19.18 19.84 20.34 20.75
+135 8 = off X 8 15.14 15.54 16.6 16.9 17.3 17.38 17.57 18.51 19.45 19.95 20.41

+68 16 = off X 16 14.97 14.61 15.99 16.12 16.45 16.45 16.47 17.6 19.08 19.52 19.89

(1) Max. Vin(mV) is the max. input voltage of single end to ground(VSS).
RMS Noise(uV) with OSR/GAIN at A/D Clock=1MHz, VDD=3.6V, VDDA=2.4V, VREF=(VDDA-VSS)/2=1.2, Chopper On

OSR 64 128 256 512 1024 2048 4096 8196 16384 32768 65536
Max. Vin(mV)
=0.9*VREF®) - Output rate(Hz) 5208 2604 1302 651 326 163 122 61 31 15 8
Gain | = | PGAGN |x | ADGN
+2160 025 [=| off [x| 025 | 19397 69.95 42.35 33.01 22.14 15.30 12.56 8.71 5.83 4.33 3.40
+2160 05 | =] off [x| o5 90.61 36.72 23.72 17.17 10.85 7.81 6.49 4.74 3.13 2.29 1.57
+1080 1 =] off x| 1 46.17 18.70 12.34 8.88 6.45 4.41 3.34 2.49 1.64 1.26 0.92
+540 2 |=| off x| 2 24.74 10.93 7.34 5.28 3.59 2.75 2.29 1.44 0.97 0.77 0.52
4270 a [=] off [x| a4 13.28 7.58 4.43 3.12 2.31 1.97 1.82 1.01 0.64 0.45 0.34
4135 g8 [=| off |x]| s 8.31 6.27 3.00 2.44 1.85 1.75 1.54 0.80 0.42 0.30 0.21
+68 16 |=| off [x| 16 4.67 5.98 2.29 2.10 1.67 1.67 1.65 0.75 0.27 0.20 0.15

(1) Max. Vin(mV) is the max. input voltage of single end to ground(VSS).

Table 6.12-1(b) SD18 ENOB and RMS Noise Table
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The RMS Noise are referred to the input. The Effective Number of Bits (ENOB(RMS Bit)) is
defined as:

m[FSR,j
ENOB(RMS) = RMS Noise )

{2>< VREF x \/mf(ADo[k]- Average)zJ

k=1

RMS Noise = H2s
Where FSR (Full - Scale Range) = 2 x VREF/Gain.

1024

> (ADOkK])

Average =L —
1024
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6.13.SD18 ,Temperature Sensor

HYGON

HYCON TECHNOLOGY

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

© 2019-2023 HYCON Technology Corp
www.hycontek.com

Figure 6.13-1 ADC Temperature Error

Sym. Parameter Test Conditions Min. | Typ. | Max. Unit
TCs Sensor temperature drift 173 uv/C
KT Absolute Temperature Scale 0°K =277 c
TCerr One point calibrate error temperature Calibration at 25°C of -40°C~85C +2 T
’/
TPS error with temperature

VDD=3.3v,VDDA=2.4v,0SR=65536

ADGN=1,VR=V12-VSS

TPS Offset = -4

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

0.0 = +
-35.5 —17.4/{; 24.8 4\3}5@.3583.25 98.2123.6
Q -05 / \
g 1.0
g 07
g
= -15
o)
g -20 \
-25
TA(PC)
——E1 51 ‘
/
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6.14.MTP Memory
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TA = -40°C~85°C, VDD=3V, unless otherwise noted

Sym. | Parameter | Test Conditions | Min. | Typ. | Max. [ Unit
Main MTP Program Memory/ Build-In EEPROM Data Memory
Read/Write/Program/Erase Memory
Voo . 2.75 5.5 \Y
Operation supply Voltage
Read/Write/Program/Erase Memory
Isiee . 22 mA
Operation supply current
ToarT Data retention time 10 Years
Cuan Endurance cycles at main MTP block 100 Cycles
c Endurance cycles at 32 bytes 3 K Cveles
FEPROM | EEPROM block Y

© 2019-2023 HYCON Technology Corp
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7. AJEEHM

TEEE ] Rzt | oI HEHEK | BB | LE88K | @ | Ml MSL3
i #R 5% 2 i 75 HE | AHX

HY17M24-ES28 SSOP 28 E S28 000 Tube 50 |[Green*|MSL-3
HY17M24-ES28 SSOP 28 E S28 000 |Tape & Reel| 3000 |Green*|MSL-3
HY17M24-N024 QFN 24 N 024 000 |Tape & Reel| 3000 |Green*|MSL-3
HY17M24-ES24 SSOP 24 E S24 000 Tube 58 |Green*| MSL-3
HY17M24-ES24 SSOP 24 E S24 000 |Tape & Reel| 3000 |Green*|MSL-3
HY17M24-S016 SOP 16 S | 016 000 Tube 50 |[Green*|MSL-3
HY17M24-S016 SOP 16 S 016 000 |Tape & Reel| 2500 |Green*|MSL-3

EmEE nIaREXREASR RREXBER (28R / RER /| KEERE)
BlEn - WERSKE HY17M24 AFER BN ER RBEREZENEmETER SSOP24 HE - AITE
MmEH HY17TM24-ES24 - HED Tape & Reel £ & - RIBR FE @B - BREAFBEES
#H % Tape & Reel
Blan ,uEﬁ HY17M24 KB ERIRFERENENBRITSA 009 - MB KW EmEE R SSOP24
: EJ‘F%%%% HY17M24-ES24-009 - B& L Tape & Reel £ 5 - RIBR FEmB4 - 3B
%%U&Elﬁﬁ B % Tape & Reel
2 2R
“001" ~ "999" RRERINEIERBFENELHBET  MELSRH AFHULE -
3 MSL:
RESRMESREKE IPC/JJEDEC J-STD-020 HIREBINLIGEER D4R - WS E
IPC/JEDEC J-STD-033 HiE#RIE - §1% - BB FEA -
4Green (RoHS & no CI/Br):
HYCON Em& 7% Green Product - 55 RoHS #§< - REACH SEFYE(SVHC) IR BN ERE

(Br<900ppm or CI<900ppm or (Br+Cl)<1500ppm) -
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8. HEAKES
8.1. SSOP28(ES28)

8.1.1. Package Dimensions SSOP28(150mil)

D

28

A AHHHH

n
N4

il
| -

 ——

A S
-
b
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 9.80 9.91 10.01

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 MO-137.
2. Do not include Mold Flash or Protrusions.

3. Unit: mm.

© 2019-2023 HYCON Technology Corp

www.hycontek.com

HYGON

HYCON TECHNOLOGY

\&1 —LCAUCE PLANE

4.‘ —}—SEAHNC PLANE

DS-HY17M24-V06_TC
page47


http://www.hycontek.com/

HY1/M24

8-bit RISC-like Mixed Signal Microcontrollers with
Embedded High Resolution 24-Bit ZAADC

8.1.2. Tube Dimensions SSOP28(150mil)
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Unit : mm

((

ET
B
4

SYMBOLS A B C
Spec. 529.6+1.0 8.001+0.127 | 3.937+0.127

© 2019-2023 HYCON Technology Corp
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8.1.3. Tape & Reel Information

HYGON

HYCON TECHNOLOGY

8.1.3.1. Reel Dimensions
Unit: mm
A |
W1
8.1.3.2. Carrier Tape Dimensions
DO P2
v
E ) ) [ l
/
t |
| | —
| l .
S B KO{ -
P1 = P
\! Y/
“—R0.30MAX
. Ree_l Carrier Tape Dimensions
SYMBOLS Dimensions
A W1 A0 BO KO PO P1 P2 E F DO W
Spec. 330 16.5 6.50 | 10.30| 2.10 | 4.00 | 8.00 | 2.00 | 1.75 | 7.50 1.50 16.00
+0.1/-0 | +0.30

Tolerance | +6/-3 | +1.5/-0 | £0.10 | £0.10 | #0.10

+0.10 | +0.10 | £0.05 | +0.10 | +0.10

8.1.3.3. Pinl direction
/| O O OO 0O O O O

o (0] [0 [@)

© 2019-2023 HYCON Technology Corp
www.hycontek.com

Note: 10 Sprocket hole pitch cumulative tolerance is £0.20mm.
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8.2. QFN24(N024)
8.2.1. Package Dimensions QFN24(4x4x0.75)

+-——D———»>
PIN 1—
MARK
E
<Al
—» 4—A3
(— A
SYMBOLS MIN NOM MAX
A 0.70 0.75 0.80
Al 0.00 0.02 0.05
A3 0.20 REF.
b 0.18 0.25 0.30
D 3.90 4.00 4.10
E 3.90 4.00 4,10
D2 2.60 2.70 2.80
E2 2.60 2.70 2.80
L 0.35 0.40 0.45
e 0.50 BASIC
Note:

1. All dimensions refer to JEDEC OUTLINE MO-220.

2. Do not include Mold Flash or Protrusions.

3. Unit: mm.

4. https://www.hycontek.com/hy mcu/QFN_DEN PCB.pdf

© 2019-2023 HYCON Technology Corp
www.hycontek.com
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8.2.2. Land Pattern Design Recommendations

‘ JUUDUL

[ ] [ ]
270 ————»
[ ] [ ]
470 3.10 2.70
[ ] [ ]
[ ] [ ]
[ ] [ ]
| 0.20
HIARAIES
0.80
Y v
0.50 Ot;

Note:

1. Publication IPC-7351 is recommended for alternate designs.
2. https://lwww.hycontek.com/hy mcu/QFEN_DFEN_PCB.pdf

3. Unit: mm.

© 2019-2023 HYCON Technology Corp DS-HY17M24-V06_TC
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8.2.3. Tape & Reel Information

8.2.3.1. Reel Dimensions

HYGON

HYCON TECHNOLOGY

Unit: mm
A .
W1
8.2.3.2. Carrier Tape Dimensions
DO P2
v
E f N ~ / ~ / N /
i “ /
F \ \
W & : > \ BO
(‘\ J‘\
| [ F
\ \4//:
R0O.30MAX
Reel . . .
: : Carrier Tape Dimensions
SYMBOLS Dimensions
A w1 A0 BO KO PO P1 P2 E F DO W
Spec. 330 | 125 || 435 | 435 | 1.10 | 4.00 | 8.00 | 2.00 | 1.75 | 550 | 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.

8.2.3.3. Pinl direction

IO O

o O

O O O O

|

[.

K
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8.3. SSOP24(ES24)
8.3.1. Package Dimensions SSOP24(150mil)
D

NIRRT

fadedl ]

13

any
N

E
E

IEEE
L ke

ik

f 3 1 y 2
. < < 7 0\ <
AT L 3 -
1 4 LI
<
SYMBOLS| MIN | NOM | MAX
A 134 | 163 175
A1 010 | 0.15 0.25
A2 . - 1.50
b 0.20 - 0.30
c 018 - 0.25
D 855 | 866 8.74
E1 3.81 3.91 3.09
E 579 | 5.99 6.20
L 0.41 0.64 127
e 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.
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8.3.2. Tube Dimensions SSOP24(150mil)

SYMBOLS A B C
Spec. 529.6+1.0 8.001+0.127 | 3.937+0.127

© 2019-2023 HYCON Technology Corp
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Unit : mm
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8.3.3. Tape & Reel Information
8.3.3.1. Reel Dimensions

HYGON
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Unit: mm
A o
W1
8.3.3.2. Carrier Tape Dimensions
DO P2
i
‘ = - |
%/ N S, & / H\
r‘ | —
| l \ | \ .
/ T
T
R0.30MAX
. Ree_l Carrier Tape Dimensions
SYMBOLS Dimensions
A w1 A0 BO KO PO P1 P2 E F DO w
Spec. 330 16.5 6.50 | 950 | 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

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

8.3.3.3. Pinl direction

O e

o O

[0) 0] [0 o,
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8.4. SOP16(S016)
8.4.1. Package Dimensions SOP16(150mil)
D

- >

9

A AAARRE T

R

T

L

-~ E1—
E

o T
-

JHoH8 0
»{«Hb e

A1ﬂ
v
BEl

SYMBOLS | MIN NOM MAX
A - - 1.75
A1 0.10 - 0.25
b 0.31 - 0.51

c 0.10 - 0.25
9.90 BASIC

E1 3.90 BASIC

E 6.00 BASIC

L 0.40 - 1.27

e 1.27 BASIC

g 0 - 8

Note:

1. All dimensions refer to JEDEC OUTLINE MS-012.
2. Do not include Mold Flash or Protrusions.

3. Unit: mm.

DS-HY17M24-V06_TC
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8.4.2. Tube Dimensions SOP16(150mil)
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Unit : mm

((

ET
B
4

- 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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8.4.3. Tape & Reel Information

8.4.3.1. Reel Dimensions-Typel

HYGON
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Unit : mm
A -
W1
8.4.3.2. Carrier Tape Dimensions
DO P2
v
E_A /
s
/ !
L “
W, |
/ ) I
|r\\
RO.30MAX
Reel : . .
. . Carrier Tape Dimensions
SYMBOLS Dimensions
A w1 A0 BO KO PO P1 P2 E F DO W
Spec. 330 16.5 6.50 | 10.30| 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

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

8.4.3.3. Pinl direction

o o o o0 o o o0 o0
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9. fE&TECER
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PUN A 2= EBARMTT - MRRT IR AT E A I i -

X HhRR BR B

ES

V01 All 2019/07/02 | #AREEFT

V02 2020/05/08

27-30 B ERIER

21 1824 ADC BRIt &

BRHMNEERELIEER
V03 20 2021/09/30 | &% 4.6 B
42 &2 SD18 ENOB and RMS Noise Table

V04 All 2022/04/08

1. LPO FMBEFIREUE 15kHz {E1E% 14.5kHz(+/-20%)

/

2. MCLR 89 Reset release voltage £ 1.6V {E1E% 2V
3. BOR2 #1& L FIR&EEEE 1ER+/-10%
4. BEEBIREL.

5. POWER #J REFO output with load FRI&IE1E%
0.95~1.05Vv

6. A EEMEH,

{B1E HY17M24-ES24 B2 HY17M24-ES28
RS0, Bk Die HEER.

48

1 EIBEAITHEES R
V05 35 2022/09/16 | 2.Von &/IMEIEN S VDD-0.5V
3.18tX 6.14

2HERR

1. {84 MTP/EEPROM RYIEIERE

BILAET MTP JESERE 1K XX,

1Eoa& MTP JE82KE! 100 R,

V06 All 2023/01/31 | {Ec4AT EEPROM B8R E) 30K K,

1821 EEPROM JE#FRE] 3K XK.

2. &4 BOR1 f current Typ. 2{{E % 0.1uA.
3. {824 BOR1 HY temperature drift Typ. 8l1E % 15%
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