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1. =

8 fMRENEEIESE HE 71 MESEAE o
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B ETRN

B FHE 1.10A
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4KWord OTP Type F2FFZEEE , 256Byte FiE
friEeS
Brownout detector 52 Watch dog Timer ,5Jf5LE
CPU BATEH IR
4x14 LCD RERIRENES
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B [NZ Charge Pump fR/EEES | oJiR(tSih o
LCD fR/E
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2.2. QFN16 SIHIE
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2.3. /10 EEX5ijHA
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INT1.1 | S FhdTE E1IF
PSDI | S OTP E/EREEN
PT1.2/LVDIN
11 7 PT1.2| 1/O SIC | iEmNEIES R
LVDIN A A LVD MEMESHAEN
PT1.3/RC
12 8 PT1.3| 1/O SIC | EmNEIES R
RC | S EUART BHUEKIES
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13 12 PT1.4 | 1/O SIC | #=FHN/AELs 5
TX| O C EUART B ESE
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5| RS e 5 | BRI -
QFN32 QFN16 5 AR . = TgREAs
(4x4) (3x3) =t i
PT1.5/PSDO/BZ
" u PT15| 1/0 SIC | #F@AN/GELs
PSDO o C OTP i/ ERmEEO
BZ o) C PENE S H i
PT8.1/SEG15
15 10 PT8.1| 1O SIC | HiFENELS R
SEG15 o A LCD Segment i
PT8.0/SEG14
16 9 PT8.0| 1/O SIC | FHN/GEHE
SEG14 O A LCD Segment i
SEG13
17 -
SEG13 o A LCD Segment
SEG12
18 -
SEG12 0 A LCD Segment fgitH
SEG11
19 -
SEG11 0 A LCD Segment fitH
SEG10
20 -
SEG10 0 A LCD Segment fgiH
SEG9
21 -
SEG9 0 A LCD Segment fgiH
SEGS8
22 -
SEGS8 0 A LCD Segment fgit
SEG7
23 -
SEG7 o A LCD Segment fgiH
SEG6
24 -
SEG6 o A LCD Segment i
SEG5
25 -
SEG5 o A LCD Segment i
SEG4
26 -
SEG4 o A LCD Segment i
SEG3
27 -
SEG3 ) A LCD Segment i
SEG2
28 -
SEG2 0 A LCD Segment i
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5| RS e 5 | BRI -
QFN32 QFN16 5 AR . = TgREAs
(4x4) (3x3) =t il
COM3
29 -
CoM3| O A LCD COM it
COM2
30 -
coM2| O A LCD COM %t
com1
31 -
CoM1| O A LCD COM %t
COMO
32 -
cCoMO| O A LCD COM %t
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2.4, HERZEER

2.4.1. QFN §ERFZENER

QXXX —— 00 Logo+0 01010T

g 7P51 — % 00010 :HY17P51
®

—— LASER MARK for PIN 1
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3. RIFHEREE

. HEUERSE LCD B
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ﬁ{% w | VDDA SEG8| N

o HYIZPST

QFN32 (4

Program Port EUART Port

VPP Q RC
PSCK O X
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m
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Juie
a
T
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vl isT

NIdAT/2 TLd

od/€'T1d
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—
—
—
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—
—
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3.2. RERFIFEITRIA

VDDA
[m]
| = VLCDIVPP SEG6| N
TuF
N
N> | VDD SEG7| 3
0.1uF D
o 10F
s f—{}k w | VDDA secs| N
E 1 100F 4
2 Inf = ~ |AI0 Y'l 7P5'| SEGO| N
= I_l
A12
u1/AlL SEG10| 3
Inf A3 QFN32 (4
o o |AI2 SEG11| kg
- o ~AIB SEG12| 5

Program Port EUART Port

R 0 |VSS SEG13|

Q VPP O C E 3 T ~
() | psck O™ o £ g 2 0 o
1 T 5 g a 5 B
() |PsDI = o L T =z g & =&
= 2 = ¢ 2 g £ 3
(O |psbo = = s @ » o 3 3
= = g X 3 @ © ©
O VDD o = zZ 0 < N [N o
O 6 o] 11| et [ex] 1] [st] o

E 3-2 R AR AR
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4. INEEHEIR

4.1. RERHIEE
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VDD VSS PTn.x
[P}——1P] @
RC
i Data Memor
]Ogjglaﬁ; ST 8l 8-bit TimerAl PTF1’O~RPTT8 Inferface CRC
3.686Mhz, (SR : 128B) -bif Time ( Lo ) EUART
uzz
7.834Mhz HAO, (GPR : 256B) CJTx
14.5K LPO
—{D]JCOMx
Program HARDWARE SEG
Memory HCOPSUD MULTIPLIER Watch Dog LCD, 4x14 D /PTnXx
(OTP: 4KW) 8x8 '
P VLCD/VPP
RESET 2AADC Built-in Low
(BOR) y . (PGA)
(STACK) Anti-RS Function (Network) VOHéof\j\/BlE Power System
(WDT) (Temp.senor)
g "
Alx VDDA
[P]Power Pad [D]Digital Pad [AlAnalog Pad [C]Common I/O Pad

DS-HY17P51
UG-HY17S58

4.2. HEEHRIBPSXZIEE
PO PR E Al R

APD-COREO002

FRTEBXERRES

APD-HY17PIDEOO1
APD-HYIDEO16
APD-HY17PIDEOO2

FEREF X E R

APD-HY17PIDEOO4

©2021 HYCON Technology Corp
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HY17P51 5B+

HY17S58 fEF3iER

HO8D 5 &RiBAH

HY17P Z%l Assembly iIESHA T EH4HEARIAH
HO8 %l C iEESH A T EZ4EARATH

HY17P R5IF A T B4R

HY17P RHEFE T RZIRRBEH
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4.3. Clock System

LCPS
1
DMS[2:0] LPC_CK
0OSC_LPO ¥ 0
0SCs|[1:0] DHS[1:0] —
¢ 111(+256)
110(+128)
1 101(+64)
10| HS cK DHS_CK |100¢:32) | DMS_CK
145Ktz oscract 4 T 011(-16) » 8 —»LSCK
: _ Y 00 010(+8)
001(+4)
ENHAO jﬁffé///
HAOTR[B:O]——l
cPUS
HAOM[lZO] |NTR_CK
>

3.686MHz

7.834MHz

4-2 Clock System HEHRFSHERE](—)

DTMA1[2:0]

- g\

TMAS1 S | 111(:256)

o | 110(+128)
g 101(+64)

LPC_CK [ 1 | TMAL CK | | F | 100(:32) DTMA1_CK .
- +256 011(=16 Timer Al

DMS_CK [ 0 (+16)

- 010(+8)
001(+4)
000(+2)

DWDT[2:0]
000(+16384)
001(+8192)
010(+4096)
011(+2048)
WDT_CK |100(+64)
LPC_CK 4> 101(+32)
110(+16)
111(+8)
BZS

LPC_CK [J—» 1 BZ_CK
Ls ck [l—»o0

[ 4-3 Clock System HEIRSEE(Z)

©2021 HYCON Technology Corp DS-HY17P51-V02_SC
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DLCD[1:0]
LCDS

LS CK [] 1 DLCD_CK

LPC_CK L] 0

DADC[1:0]

4-4 Clock System HEHRSIEE](Z)

4.4. Low Voltage Detect(LVD)

<
O
O

s
Digital Input

TCn.x/DAN.x

M By
LVDIN 1111 VDD

0000

~5us
0001 Flag:

LVDO[0]
0010

1011

aoia
[olsdmd

1100 1.2V

=

VLDX[3:0] %_li VLDX[3:0]

[ 4-5 Low Voltage Detect {25 1EE]

- — —— — — ——— —— — ——— ——— ——— — — ———— —— ———
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4.5. Reset
BOR BOR : Brown-out Reset
VoD DF—— 5o Low Volige TO : Watch Dog Time-Out Reset
SKERR : Stack Emor Reset(by userset)
PWRT : Power-On Timer
Sleep()
WDT s
stack  |-SKERR(O]

Chip
%Reset
MR
LPO — PWRT

4-6 Reset {&IRFHEE]

ol

4.6. Power System

LDOMI1:
VDD OM[L:0]

Highlmpedance

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Regulator

LDOC[2:0] 1

§ 2.4V~ 000

3 - —o01
VDD - 010
- o1
3.6V 100
- 101
- 110
- 11

—— 1~10uF i

VSS
= ADC common

- voltage -
— V12 ENACM B 1 =

[ 4-7 Power System &R FEE]

©2021 HYCON Technology Corp DS-HY17P51-V02_SC
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4.7. TAADC Network

VDDA
ENAD1[0]
JZ—ADCLK T @
L
& NPl e n m~ o T | EJ' OSR[3:0]
O
|
[CA12-34 0000 } ZAADC DCSET[3:0] i r
A0~ 0001 } VREGN[0] |
TS0 [0010 ! 7ADGN[2:CE]] |
ENTPSI[O ! ;
oowL | TPSCHI0] |1bit| Comb 24b|§ ADCR
VDD/10 | 0100 INX[L:0] } f } Filter? H/M/L
|
VCMS oo S|+‘ }
0110
E /l\ I a— > AAD |
vopaz [0 VDDA 0111 }
viz |1 tooo SIix1, x4, x16 !
vss |1001 L | ADCIF
1010 N ) LD i Interrupt
1011
[l .
= Sk-| + VRXLXY - | [[OR [ Cobiita Oder
N[O I } 6636 2d
el ‘ | [ 278 d
[CA1123 0000 V1A 2d
VSS |0001 L 8 2d
0010 | A% %
0011 | 18
[CA13"4 0100 e } m X
VCMS 0101 I i 3d
-+ X6 3d
vopA2 [0 o110 Vi ,[],,, - i3] d
0111
viz |1 17 64 3d
VDDA | 1000
1001
VCMS VRL[1:0]
ELE E i
vooaz [o vss joo
viz |4 Caiz yo1
& 4-8 ZAADC Network &R FTHEE]
©2021 HYCON Technology Corp DS-HY17P51-V02_SC
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4.8. GPIO PT1

VDD
PUNX n=1, n = Port
\\ 0=xs5, x = Pin
T Only support DA1.2
DAN.x
60KQ

PTn.x Digital Input

250Q

DAnN.x

Analog Input

K»H

J— VSSA

TCn.x
l/‘ Digital Output
~

4-9 GPIO PT1 {&HR/SHEE

4.9. GPIO PT8/SEG14~SEG15

\LDD
IF n=8, n = Port
0=x<1, x = Pin; i=14~15
PUnx
’ \\
TCn.x
| 60KQ
PTn.X |
@5' Digital Input
)
250Q
SSGi
j‘ LCD SEGx
1
TCn.x

Digital Output

] 4-10 GPIO PT8/SEG14~SEG15 &R S HEE]

©2021 HYCON Technology Corp
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4.10.Watch Dog

DWDT[1:0]
Clearn
Counter

ENWDT[0] —
Sleep()—Q

CWDT()
Reset signal

Set TO on

WDT_CK Overflow
Programmable Scaler Normal Mode
OSC_LPO>| =+
[osc tpo>{ 8 ] _C} hormal Mo

WDT_CK+16384| 000 Idle Mode

WDT_CK=+8192 | 001 }WDT Interrupt

WDT_CK=+4096 | 010 IDLE()

WDT_CK+2048 | 011
WDT_CK+64 | 100
WDT_CK+32 | 101

WDT_CK+16 110
WDT_CK=8 111

4-11 Watch Dog t&R5HEE

4.11.8-bit Timer A1

DTMA1[2:0]

—r

s | ST
110(+128) jv
101(+64) TALCIF
LPC CK[—» 1 TMA1_CK +256 100(+32) DTMA1_CK ‘ Timer A1 H Timer A1 interrupt
DMS CK[J—» 0 ' 011(+16) TMALR[7:0] TMALC[7:0]

- 010(+8) ,

001(+4)
000(+2)

TMA1
Overflow Data Bus
TA1IF

interrupt

TMAS1

TMA1_CK1

& 4-12 8-bit Timer Al RS HEE]

©2021 HYCON Technology Corp DS-HY17P51-V02_SC
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4.12.L.CD

SELPCLK

OSC_LPO i
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LCDBL[0]
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VDD VLCD

0 »ENLCPI[O]
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Pump
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GPIO

/]

> SEGn

ENLCP[0]—
LCDV[2:0] —

DLCD[1:0]

LCD_CK = 200
LCD_CK + 401
LCD_CK =+

Display Data
Output Mode
Control

8—10

LCD_CK = 1611

[ 4-13 LCD #&RIRI5HEE]
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4.13.EUART

EUART TRANSMIT BLOCK DIAGRAM

Data B
ENSP[0] ——> Enable EUART La
Exclusive OR 81
PARITY[O] XOR —;‘—| TXOR Register
8
TX9D[0]
TX9[0]
Interrupt
TXIE[0] ’:DH TXIF
s e ey |
; ¥ Buffer
ENTX[O] I 5 (8) | (7) | ............ | O | :_ and &TX p|n
| TWiss"___ TSR Redister_ _ _ _ | se__| Control
S : LS TRMT[O]
BGORH | BOGRL |
|_ _Baud Rate Generator _ _|
4-14 EUART 53X 51EE
EUART 8-BITs RECEIVE BLOCK DIAGRAM
ENCR[0] OERR[0] OERR[0]
ENSP[0)] ——> Enable EUART l T T
r T T T T T T T T T T T T T T T T T T T T T T T
. | |
. Pin Buffer Data |
............ |
RC pin and Control Recover I Stop | 7 1]0] Start I
| RSR Register [
ENSPO]— |  TTTTTToToo—— ittty ol
Exclusive OR p &
:_ _____________ : PARITY[0] —> xoR
| | BGORH | BGORL
|_"_ Baud Rate Generator _ _| PERR[0]' <———
Interrupt Overflow ~—
RCIF[0] RCREG Register FIFO
" L Rrcig[] ,
A8
Data Bus

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

B 4-15 EUART 8-bits 1ZU/51EE]
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“~’no use,“*”read/write,“w”write,“r’read,“r0”only read 0,“r1”only read 1,“w0”only write 0,“w1”omly write 1

“$”for event status,“.” d bit,“x ,“u” h d,“d”depends on diti
Addresd  Name Bit7 | Bite | Bit5 | Bita | Bit3 | Bit2 | Bit1 | Bito || ARST | IRST RIW
000h INDFO Contents of FSRO to address data memoryvalue of FSRO not changed XXXX XXXX | Uuuu uuuu kR K Kk Kk %
001h POINCO Contents of FSRO to address data memoryvalue of FSRO post-incrementg| xxxx Xxxx | uuuu uuuu kR K Kk
002h PODECO [Contents of FSRO to address data memoryvalue of FSRO post-decrementj| xxxx xxxx | uuuu uuuu KRR K R KR X
003h PRINCO Contents of FSRO to address data memoryvalue of FSRO pre-incrementeg| xxxx Xxxx | uuuu uuuu AAA S AR
004h PLUSWO |Contents of FSRO to address data memoryvalue of FSRO offset by W XXXX XXXX | uuuu uuuu rOR KK K kX
005h INDF1 Contents of FSR1 to address data memoryvalue of FSR1 not changed XXXX XXXX | uuuu uuuu KRR R KKK
006h POINC1 Contents of FSR1 to address data memoryvalue of FSR1 post-incrementg| xxxx xxxx | uuuu uuuu rR K Kk K kX
007h PODEC1 [Contents of FSR1 to address data memoryvalue of FSR1 post-decrementjl xxxx xxxx | uuuu uuuu KRR KR K kK
008h PRINC1 Contents of FSR1 to address data memoryvalue of FSR1 pre-incremented| xxxx xxxx | uuuu uuuu i
009h PLUSW1 |Contents of FSR1 to address data memoryvalue of FSR1 offset by W XXXX XXXX | Uuuu uuuu rOR K K K kX
00Ah INDF2 Contents of FSR2 to address data memoryvalue of FSR2 not changed XXXX XXXX | uuuu uuuu KRR KR K kK
00Bh POINC2 Contents of FSR2 to address data memoryvalue of FSR2 post-incrementg| xxxx Xxxx | uuuu uuuu HOR K K K K K
00Ch PODEC2 [Contents of FSR2 to address data memoryvalue of FSR2 post-decrementjl xxxx xxxx | uuuu uuuu KR K K kX
00Dh PRINC2 Contents of FSR2 to address data memoryvalue of FSR2 pre-incrementeg| xxxx xxxx | uuuu uuuu KRR K R KKK
00Eh PLUSW2 |Contents of FSR2 to address data memoryvalue of FSR2 offset by W XXXX XXXX | uuuu uuuu rR K Kk K kX
00Fh | FSROH - - T - 1T -1 -1 -1 -7 FSRO[Sli X U
010h FSROL Indirect Data Memory Address Pointer O Low Byte,FSRO[7:0] XXXX XXXX | uuuu uuuu KKK KK K K K
011h ESR1H - | - | - | - | - | - | - |FSR1[8]J X ..U ST T
012h FSR1L Indirect Data Memory Address Pointer 0 Low Byte,FSR1[7:0] XXXX XXXX | uuuu uuuu KRR KR K kK
016h TOSH - - T - T -1 TOS[11:8] ... x0x | ....uuuu - KK
017h TOSL Top-of-Stack Low Byte (TOS<7:0>) P T ko k k k
018h SKCN SKFL | SKUN [ skov - SKPRT[3:0] 000. 0000| u$$. $$$$ |  rw0,rwO,rwo,- *.***
01Ah PCLATH - - - - PC[11:8] ....0000 | ....0000 -mn KRR
01Bh PCLATL PC Low Byte for PC<7:0> 0000 0000 0000 0000 *R KRR X K
01Dh | TBLPTRH - - T - T -1 TBLPTR11:8] X0 | ... uuuu -ymymy KR
01Eh TBLPTRL |Program Memory Table Pointer Low Byte (TBLPTR<7:0>) XXX Xxxx | uuuu uuuu K K Kk K X X
01Fh TBLDH Program Memory Table Latch High Byte XXXX XXXX | uuuu uuuu KREERREE
020h TBLDL Program Memory Table Latch Low Byte XXXX XXXX | uuuu uuuu KRR K K K K
021h PRODH Product Register of Multiply High Byte XXXX XXXX | Uuuu uuuu rOR K K K kX
022h PRODL Product Register of Multiply Low Byte XXXX XXXX | uuuu uuuu FREERRE
023h INTEO GIE |TALCIE| ADIE | WDTIE - - ElIE EOIE ||0000 0000| Ouuu uuuu el
024h INTE1 TALIE - TXIE | RCIE - - - - 0000 0000| uuuu uuuu *OR KRR K K
026h INTFO - TALCIF| ADIF | WDTIF - - ElIF EOQIF ]|.000 0000| .uuu uuuu KRR KR K KK
027h INTF1 TA1IF - TXIF RCIF - - - - 0000 0000] uuuu uuuu il A el
029h WREG Working Register XXXX XXXX | uuuu uuuu FREFRFEE
02Ah BSRCN - - - - - - - BSR[0] X ..u
02Bh MSTAT - - - C DC N oV z XXX | L.uuuuu -ym E R
02Ch PSTAT BOR PD TO IDL RST | SKERR - - $000 $0..| uu$u u$.. w0, rw0,rwo,rwo rwo,rwo,-,-
02Eh BIECN 1 - - ENBVD| VPPHV| ENBCP| BIEWR | BIERD [|1.00 $000| 1.00 $uuu rL*- % rxx
02Fh BIEARH - - 1 1 1 1 1 1 0.XX XXxX | u.uu uuuu Sl
030h BIEARL BIE Address Register as BIEAL[5:0] XXXX XXXX | uuuu uuuu KRR KR K kK
031h BIEDRH |BIE High Byte Data Register XXX XXXX | uuuu uuuu HRK KK K K K
032h BIEDRL BIE Low Byte Data Register XXXX XXXX | uuuu uuuu HEERR
033h PWRCN ENBGR LDOC[2:0] LDOM[1:0] | ENLDO | CSFON|[1000 0000| uuuu uuOu KRR
034h OSCCNO - OSCS|0] DHSJ[1:0] DMS[2:0] CUPS [[0000 0000| uuuu uuuu e
035h OSCCN1 |CCOPT - DADCJ[1:0] - - - LCDS ({0000 0000| uuuu uuuu KREER R
036h OSCCN2 DLCD[1:0] - | - - HAOM[1:0] ENHAQ]0000 0011} uuuu uull KRR KKK K
037h CSFCNO SKRST HAOTR[6:0] Ao
038h CSFCN1 |[ENSDR - - | - - - | - | - i oo | uuuu uuuu K K Kk K K X
039h WDTCN ENBZ | BZS BZ[1:0] ENWDT] DWDTI[2:0] 0000 0000| uuuu $000 I AT
03Ah AD1H ADC1 conversion high byte data register ..00 0000 ..uu uuuu ym KRR R
03Bh AD1IM ADC1 conversion middle byte data register 0000 0000| uuuu uuuu KRR KRR K K
03Ch AD1L ADC1 conversion low byte data register 0000 0000] uuuu uuuu HORK K K kX

= 5-1 HUEFERSYIR
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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,”.”uni 1 bit,“x”unk Ju” hanged,“d”depends on condition
Addres§  Name Bit7 | Bite | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito | ARST | IRST RIW

03Dh ADICNO ENAD1 - OSR[3:0] CMFR (10000 0000| uuuu uuuu * ok Kk
03Eh ADICN1 INIS1 - VREGN [ PGAGN[1.0] | ADGN[2:0] XXXX XXXX | UUUU uuuu KRR Kk
03Fh ADI1CN2 - - - - DCSET[3:0] XXXX XXXX [ uuuu uuuu FEFFREEE
040h ADICN3 INP[3:0] INN[3:0] XXXX XXXX | uuuu uuuu K
041h ADI1CN4 VRH[1:0] VRL[1:0] INX[1:0] VRIS | INIS {0000 0000| uuuu uuuu * ok ok
042h ADI1CN5 ENACM - VCMS | LDOPL - | - ENTPS [ TPSCH (0000 0000| uuuu uuuu R R,
043h LVDCN - - PWRS LVDS[3:0] LVDO [(0000 0000| uuuu uuuu R R Kk
044h TMALCN ENTMA1|TMACL1| TMAS1 DTMA1[2:0] | - 0000 0000| uOuu uuuu FrW L xRk ok
045h TMALR TMA1 counter Register 0000 0000 uuuu uuuu | rWO,AMO,rMO,AW0 MO,rWO,MO,MO
046h TMA1C TMA1C counter Register 0000 0000 uuuu uuuu | rwo,rwO,r0,rW0 rwO,ro,MWo,M O
047h PT1 . - PT1.5 PT1.4 PT1.3 PT1.2 PT1.1 PTL.0 [[XXXX XXXX| XXXX XXXX FEFFREEE
048h TRISC1 - - TC15 | TCL4 | TC1.3 | TCL2 | TCl.1 | TC1l.0 |[xx00 0000| uuuu uuuu R Kk
049h PT1DA - - - - - DA1.2 - - XXXX XOXX| uuuu uuuu R
04Ah PT1PU - - PU1.5 PU1.4 PUL.3 PUL.2 PUL.1 PUL.0 [[xx11 1111 uuuu uuuu FEERR K
04Bh PT1ML - - - - INTEG1[1:0] INTEGO[1:0]  ||0000 0000| uuuu uuuu R
04Ch PT8 - - - - - - PT8.1 | PT8.0 [xxxx xxxx| uuuu uuuu R R
04Dh TRISCS8 - - - - - - TC8.1 | TC8.0 [[xxxx xx00| uuuu uuuu FEEERRRE
04Eh PT8DA - - - - - - DA8.1 | DAB.0 [[xxxx xx00| uuuu uuuu KRR R KX
04Fh PT8PU - - - - - - PU8.1 PUB.0 [[xxxx xx11| uuuu uuuu HRER xR R *
050h UROCN ENSP | ENTX TX9 TX9D | PARITY - - WUE | 00000..0 | uuuu u..u KK
051h UROSTA - RC9D PERR FERR OERR | RCIDL | TRMT [ABDOVH[.000 0010 .uuu uuuu -rrrrrrrw0
052h BAOCN - - - - ENCR RC9 | ENADD | ENABD| ....0000 | ....uuuu -mmm NN
053h BGORH - - - Baud Rate Generator Register High Byte L XOXXXX | ..U uuuu R AR
054h BGORL Baud Rate Generator Register Low Byte Xxxx xxxx| uuuu uuuu K kKKK K K
055h TXOR UART Transmit Register XXXX XXXX| uuuu uuuu R
056h RCOREG UART Receive Register XXXX XXXX| uuuu uuuu LOLEEOT
057h LCDCN1 ENLCP LCDV[2:0] ENLB |SELPCLK - - 0000 0000| uuuu uuuu R R,
058h LCDCN2 - - | - - - LCDBL Lc f ... 00 | ... uu FEFEFHEEE
059h LCDCN3 SCM3[1:0] SCM2[1:0] SCML1[1:0] SCMO[1:0] 1111 1111 uuuu uuuu HRER xR R x
05Ah LCDCN4 - - - - - - SSG15 | SSG14 [[0000 0000] uuuu uuuy K
05Bh LCDO LCD SEG3[4:7] data LCD SEG2[3:0] data XXXX XXXX| uuuu uuuu FREERERE
05Ch LCD1 LCD SEG5[4:7] data LCD SEGA4[3:0] data XXXX XXXX [ uuuu uuuu FEFFHEEE
05Dh LCD2 LCD SEG7[4:7] data LCD SEG6[3:0] data XXXX XXXX| uuuu uuuu el
05Eh LCD3 LCD SEG9[4:7] data LCD SEGB8J[3:0] data XXXX XXXX| uuuu uuuu ool
05Fh LCD4 LCD SEG11[4:7] data LCD SEG10[3:0] data XXXX XXXX| uuuu uuuu FREERERE
060h LCD5 LCD SEG13[4:7] data LCD SEG12[3:0] data XXXX XXXX| uuuu uuuu R
061h LCD6 LCD SEG15[4:7] data LCD SEG14[3:0] data XXXX XXXX| uuuu uuuu ool

080h ~ 17Fh SRAM as 256Byte uuuu uUUUU| uUUU UUUU KKK R KX

©2021 HYCON Technology Corp
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6. BSYFIE
Absolute Maximum Ratings :

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

Voltage applied at VDD t0 VSS ... . -0.2Vto 6.0V
Voltage appliedtoany pin ........ ... i i et e e -0.2VtoVDD + 0.3V
Voltage applied to RST/VPP pin ... e e -0.2Vto8.0V
Diode current at any deviceterminal . . ... ... . 2 mA

-55°C to 125°C
-40°C to 85°C

Storage temperature, Tstg: (unprogrammed device)

(programmed device)

Total power dissipation

Maximum output current sink by any 1/O pin

6.1. Recommended operating conditions
TA = -40°C ~ 85°C,unless otherwise noted

Sym. | Parameter Test Conditions Min. Typ. Max. Unit
VDD Supply Voltage All digital peripherals and CPU 2.0 5.5
VDDA Supply Voltage Analog peripherals 2.4 5.0 \%
VSS Supply Voltage 0 0
6.2. Internal RC Oscillator
TA = 25°C,VDD = 3.0V,unless otherwise noted
Sym. Parameter Test Conditions Min. Typ. Max. Unit
ENHAO[0]=1, HAOM[1:0]=00 -20% 1.843 +20% MHz
ENHAO[0]=1, HAOM[1:0]=01 -20% 3.686 +20% MHz
HAO High Speed Oscillator frequency
ENHAO[0]=1, HAOM[1:0]=11 -20% 7.834 +20% MHz
After Frequency Trim by Writer -2% +2% MHz
LPO Low Power Oscillator frequency VDD supply voltage be enable LPO -20% 14.5 +20% KHz
HAO Drift vs. VDD LPO Drift vs. VDD
5,000 20,000
s ‘;ggg 5 100
f‘s’ 2000 §:: 10.000
4 1.000 5 5000
g oo 2 0000
c
£
£ 3,000 o 10,
& 4000 L 15,000
-5.000 -20.000
N © WO N Y O WO N T O @O0 N T oW N 0 @O0 N® T W0 N T OO0 N T W
N N N N®”®m N " M Y v T T W OWLW W W NN NN OO MmO MmN T T T T T OWOW W W
VDD(V) vDD(V)
HAOMOO HAOMO1 HAOM11 LPO

Figure 6.2-1 HAO vs. VDD
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LPQ Drift vs. Temperature 3.686Mhz HAO Dirift vs. Temperature
20.000 5,000
= ~ 4000
g
£ 10 £ 2000
o 5000 O 1.000
2 0000 3 0.000
§ -5.000 §;ggg
g 1000 9 3,000
L -15.000 L 4,000
-20.000 -5.000
0 o 0 ¢} ¢ 4] o0 0 0 o ¢] 0 0 o [ ¢] 0
e & ° & & 8 & & & § & ° & & & 8 & &
Temperature Temperature
VDD=2.2V VDD=3.0V VDD=55V VDD=22V VDD=3.0V VDD=55V
Figure 6.2-3 LPO vs. Temperature Figure 6.2-4 HAO(3.686MHz) vs. Temperature
1.834Mhz HAQ Drift vs. Temperature 7.834Mhz HAO Drift vs. Temperature
5,000 5,000
~ 4000 ~ 4000
£ 3000 < 3.000
£ 2000 £ 2000
G 1.000 O 1.000
& 0.000 > 0.000
£ 1,000 g -1.000
2-2.000 22000
@ -3.000 o -3.000
I 4,000 w4000
-6.000 -5.000
(o] [¢] (o] ] (8] Q 0 [¢] [¢] (6] 6] [¢] 0 8] (6] [¢] [¢]
o o o in i in 9 i i o o o o o i io o i
<‘r (\‘l o~ A © @ e g ﬁ‘f (\‘l o < [ o 2 E
Temperature Temperature
VDD=2.2V VDD=3.0V VDD=5.5V VDD=22V VDD=3.0V VDD=5.5V
Figure 6.2-4 HAO(1.843MHz) vs. Temperature Figure 6.2-6 HAO(7.834MHz) vs. Temperature
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TA = 25°C,VDD = 3.0V,0SC_LPO = 14.5KHz, , unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. | unit
Iam2 Active mode 2 OSC_CY = off, OSC_HAO =3.686MHz, CPU_CK = 3.686MHz 320 650 UuA
lams Active mode 5 OSC_CY = off, OSC_HAO = 3.686MHz, CPU_CK = 3.686MHz/2 250 500 UuA
ILp1 Low Power 1 OSC_CY = off, OSC_HAO=off, CPU_CK = LPO 2 5 UuA
ILp2 Low Power 2 OSC_CY = off, OSC_HAO=off, CPU_CK = LPO, Idle state 11 2.5 uA
ILp3 Low Power 3 OSC_CY = off, OSC_HAO=0ff, CPU_CK = off, Sleep state 0.4 1.0 UuA

OSC_HAO : Internal High Accuracy Oscillator frequency.

CPU_CK : CPU core work frequency.

TA = 25°C,VDD = 5.5V,0SC_LPO = 14.5KHz, , unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. | unit
lamz Active mode 2 OSC_CY = off, OSC_HAO =3.686MHz, CPU_CK = 3.686MHz 720 1200 uA
lams Active mode 5 OSC_CY = off, OSC_HAO = 3.686MHz, CPU_CK = 3.686MHz/2 600 900 uA
ILp1 Low Power 1 OSC_CY = off, OSC_HAO=off, CPU_CK = LPO 4 10 uA
ILp2 Low Power 2 OSC_CY = off, OSC_HAO=o0ff, CPU_CK = LPO, Idle state 25 5 UuA
ILp3 Low Power 3 OSC_CY = off, OSC_HAO=off, CPU_CK = off, Sleep state 0.4 2 uA

OSC_HAO : Internal High Accuracy Oscillator frequency.
CPU_CK : CPU core work frequency.
Standby current vs. VDD Standby current vs. Temperature at VDD=3V
50 50
45 g45
Sio 5,%@
F30 10
555 525
o< °20
20 315
315 210
§1.0 205
@05 @00
00 0 0 o 0 o o o o o
© o 0 e @ e @ 3 a ° & 3 8 e 8 &
(1] (1] < + 0 L] o~ ! - -
VDD(V) Temperature
=Idle mode Sleep mode Idle Mode Sleep Mode
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Standby current vs. Temperature at VDD=5V

Standby current (uA)

0 0 0
o o il 0
& o <

-40°C
65°C
85°C

105°C
125°C

Temperature

Idle Mode Sleep Mode

Figure 6.3-3 Standby current vs. Temperature at VDD=5V
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Figure 6.4-3 PT8.0/SEG14 VOL vs. Loading

8-Bit RISC-like Mixed Signal Microcontroller HYCON TECHNOLOGY
6.4. Port1&8
TA = 25°C,VDD = 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
\%
Vi Low-Level input voltage 0.3*VDD
Vhys Input Voltage hysteresis(Vi - Vi) 0.3*VDD Y
like Leakage Current 0.1 uA
Rpu Port pull high resistance(PT1, PT2) 60 kQ
Port pull high resistance(PT8) 60 kQ
Output voltage and current and frequency
VDD<4V, loy=3mA, VDD -0.3
Vou High-level output voltage
VDD>=4V, lop=5mA, VDD -0.3
\%
VDD<4YV, lg.=-3mA VSS +0.3
VoL Low-level output voltage
VDD>=4V, g =-5mA VSS +0.3
PT8.0/SEG14 VOH vs. Loading V|H/V||_ vs. VDD
50 4,000
45 VIL
40 VIH
S 3.000
H 7
=30 <2000
> 25 >
20 1.000
15
o - o © <+ 0 © ~
IL (mA) 0.000
2 3 4
VDD=3V VDD=5V VDD(V)
Figure 6.4-1 PT8.0/SEG14 VOH vs. Loading Figure 6.4-2 Vu/V,_vs. VDD
PT8.0/SEG14 VOL vs. Loading
0.500
0.450
0.400
< 0.350
2030
5025
0200
> 0.150
0.100
0.080
0.000
IL (mA)
VD=3V VDD=5V

TS T T T —————————————————————————————— O]
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6.5. Port1.4~1.5

Microcontroller
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TA = 25°C,VDD = 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
\%
Vi Low-Level input voltage 0.3*VDD
Vhys Input Voltage hysteresis(Vi - Vi) 0.3*VDD Y
like Leakage Current 0.1 uA
Rpu Port pull high resistance 60 kQ
Output voltage and current and frequency
VDD=3V, lon=10mA, VDD -0.4
Vo High-level output voltage
VDD=5V, loy=15mA, VDD -0.4
\%
VDD=3V, lg.=-10mA VSS +0.4
VoL Low-level output voltage
VDD=5V, lg.=-15mA VSS +0.4
PT1.4 VOH vs. Loading PT1.4 VOLvs. Loading
50
45
~40
>
035
o
830
o
Z25
20
15
° o e = & © © 2 2 &
IL (mA) L (mA
VD=3V VDD=5V VDD=3V
Figure 6.5-1 PT1.4 VOH vs. Loading Figure 6.5-2 PT1.4 VOL vs. Loading
Pull high resistance vs. VDD Pull high resistance vs. Temperature
3.00 100
80
200 ~ 80
= £ 40
g1 £ 20
£ a 00
3 0.00 o jg
. 2 2
3 1.00 T 5o
-2.00 -80
100
200 o o o 0o o 0o 0 0 U
o ° ° o g § ©& & @ B 8 8 8
o ] ~ w i - s
VDD(V) Temperature
PT8.0/SEG14 PT1.4 PT8.0/SEG14 PT1.4
Figure 6.5-3 Pull high resistance vs. VDD Figure 6.5-4 Pull high resistance vs. Temperature
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6.6. Reset(Brownout, Low Voltage Detect)
TA = 25°C,VDD = 3.0V,unless otherwise noted

Sym. Parameter Test Conditions Min. Typ. Max. unit
Pulse length needed to accepted reset internally, t4..vr1 2 us
VDD Start Voltage to accepted reset internally (L=»H),Vpuys: 1.6 1.8 2.0 \%
BOR1
BOR1 current, lzor: 0.4 UuA
Temperature Drift 5 %
Operation current, lyp 10 UuA
External input voltage to compare reference voltage 1.15 1.2 1.25 \%
Compare reference voltage temperature drift TA=-40°C ~ 85 °C 50 ppm/°C
Detect VDD voltage rang by user option, VSVS VLDS[3:0]=1110b 4.0
Detect VDD voltage rang by user option, VSVS VLDS[3:0]=1101b 3.6
Detect VDD voltage rang by user option, VSVS VLDS[3:0]=1100b 3.3
Detect VDD voltage rang by user option, VSVS VLDS[3:0]=1011b 3.0
Detect VDD voltage rang by user option, VSVS VLDS[3:0]=1010b 2.9
LVD Detect VDD voltage rang by user option, VSVS VLDS[3:0]=1001b 2.8
Detect VDD voltage rang by user option, VSVS VLDS[3:0]=1000b 2.7
-0.1 +0.1 \%
Detect VDD voltage rang by user option, VSVS VLDS[3:0]=0111b 2.6
Detect VDD voltage rang by user option, VSVS VLDS[3:0]=0110b 25
Detect VDD voltage rang by user option, VSVS VLDS[3:0]=0101b 2.4
Detect VDD voltage rang by user option, VSVS VLDS[3:0]=0100b 2.3
Detect VDD voltage rang by user option, VSVS VLDS[3:0]=0011b 2.2
Detect VDD voltage rang by user option, VSVS VLDS[3:0]=0010b 2.1
Detect VDD voltage rang by user option, VSVS VLDS[3:0]=0001b 2.0

BORL1 : Brownout Reset 1
LVD : Low Voltage Detect

BOR drift vs. Temperature LVD drift vs. Temperature

15 500
0 ~ i
§ 5 200
£ £ 10
G o 5 000
P -1.00
g s 82n
® 40 =300
400
15 -5.00

9 ¢ o o e o e o by o o 0 9 o 0 9 g o

g 8 ° & 3 8 3 3 a E 8 °© & 3 8 £ 3 o

Temperature Temperature
Reset State Release State LvD=26V Reference Voltage=1.2V
Figure 6.6-1 BOR vs. Temperature Figure 6.6-2 LVD drift vs. Temperature

6.7. Power System
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TA = 25°C,VDD = 3.0V,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. Unit
VDDA operation current, lyppa IL=0mA LDOCJ[2:0]=000b 20 UA
I.=0.1mA, LDOC [2:0]=000b 2.4 \%
Select VDDA output voltage
VDD=VDDA+0.25V LDOC [2:0]=100b -5% 3.6 +5% \%
VDDA Dropout voltage IL = 10mA LDOC [2:0]=000b 500 mV
LDOC [2:0]=000b
Temperature drift TA=-40°C~85°C 50 PPM/°C
IL=0.1mA
VDD Voltage drift LDOC [2:0]=000b VDD=2.2V~5.5V +0.2 %IV
operation current, lacm ENADC[0]=1b, ENACM [0]=1b 50 UA
Internal Analog Common Mode
I = OuA VDDA/2 vV
VDDA/2 | Voltage ,Vacu=VDDA/2
ENADC[0]=1b, TA=-40°C~85°C,
Temperature drift 50 PPM/°C
ENACM [0]=1b
operation current, lyi» ENADC[0]=1b, ENV12 [0]=1b 50 UA
Internal Analog Common Mode
I. = OuA 11 1.2 1.3 \%
V12 Voltage Vacmu=V12
ENADC[0]=1b, TA=-40°C~85°C,
Temperature drift 50 PPM/°C
ENV12 [0]=1b
VDDA : Adjust Voltage Regulator,
ACM : Internal Analog Common Mode Voltage VDDA/2 (No voltage output)
VDDA vs.VDD(LDOC=000) VDDA Drift vs. Temperature
2.415 5.0
2.415 4.0
2415 3.0
2415 ¥ 20
< 2414 £ 10
T 2414 a 00
9 2414 < 10
> 2414 g -20
2414 -3.0
2413 "51 g
6 55 5 45 4 35 3 27 26 i o o = © @ =4 o =
VDD Temperature

Figure 6.7-1 VDDA Dirift vs. VDD
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VDDA Drift vs. Loading

VDDA Drift(%)
o
o

[=] - o « < (0] (0] ~ @ (-] o - o 0 < [

VDDA Loading (mA)

=\/DD=3V, VDDA=2.4V VDD=55V, VDDA=3.6V

Figure 6.7-3 VDDA Drift vs. Loading
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6.8. LCD

TA = 25°C,VDD = 3.3V, CVLCD =4.7uF,unless otherwise noted.

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

Operation supply current with output ENLCP[0]=1
lLeo VDD = 3.0V 5 uA

buffer.(all segment turn on, No load)

Supply Voltage at VLCD pin ENLCP [0]=0 2.4 5 Y

VDD = 3.3V, LCDV[2:0]=111b -10% 245  +10%

ENLCP[0]=1 | LCDV[2:0]=110b | -10% 270  +10%

CVLCD LCDV[2:0]=101b | -10%  2.85  +10%

=4.7uF LCDV[2:0]=100b -10% 3.10 +10%

LCDV[2:0]=011b -10% 3.30 +10%

Embedded Charge Pump output
LCDV[2:0]=010b -10% 4.10 +10% \%

voltage at VLCD pin
LCDV[2:0]=001b

VLCD
(vDD>2.4V -10% 4.55 +10%
mode)
LCDV[2:0]=000b
-10% 5.1 +10%
(VDD>2.75V)
ENLCP [0]=1, CVLCD =4.7uF,
LCDV[2:0]>010b,VDD=2.2V~ 5.5V;
VDD Voltage drift 4 %IV
LCDV[2:0]=001b,VDD>2.4V;
LCDV[2:0]=000b,VDD>2.75V;
Zicp Output impedance with LCD buffer fLep =128Hz,VLCD=3.05V 10 kQ
VLCD drift vs. VDD VLCD drift vs. Temperature at VDD=3V
2 15
15 10
gw 205 =
€5 E 00
g o a05
93 910
S -10 > 45

o
S
o

20 6] 0 0 o 0 8 0 0 0 0
NOTOONDOOTNOOND T 00N 00 g & ° & 9 8 8 3 & 3
NN NN NNNNO OO0 000 T Y YT T W oW v - - -
VDD(V) Temperature
VLCD=285 VLCD=3.1V VLCD=5.1V ——VLCD=285 VLCD=3.1V VLCD=4.1V VLCD=5.1v
Figure6.8-1 VLCD drift vs. VDD Figure6.8-2 VLCD drift vs. Temperature at VDD=3V
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6.9. ZAADC, 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

Vepis Supply Voltage at VDDA ENLDOI[0]=0 2.4 5.5 v
Modulator sample frequency, ADC_CK 230 921 KHz

f SD18
Over Sample Ratio, OSR 64 65536
Operation supply current GAIN =16,

| sp1s ENAD1 [0]=1 300 uA
without PGA ADC_CK=921KHz

6.9.1. PGA, 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
Veca Supply Voltage at VDDA ENLDO [0]=0 2.4 55 \
| pca Operation supply current PGAGN[1:0]=<11> 450 UA
Geroa Gain temperature drift TA = -40°C~ 85°C GAIN=128 14 ppm/°C

6.9.2. ZAADC,performance
TA = 25°C,VDD = 3.6V, VDDA=2.4V,Vyr= Al2(short to VDDA)/2
GAIN=16 with PGA=8,fsp1s=921KHz,unless otherwise noted

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

INL Integral Nonlinearity(INL) VDDA=2.4V,VVR= Al2/2, ASI=+450mV $0.003  0.01 %FSR
No Missing Codes3 ADC_CK=921KHz,0SR[3:0]=0000b 23 Bits

Gspis Temperature drift Gain x16 TA = -40°C~ 85°C 10 ppm/°C

Offset error of Full Scale Rang

input voltage range with Chopper Gain=2 1 %FSR
without PGA
AAI=0V
GAIN=1 2
AVR=1.2V
Eos Offset temperature drift with GAIN=2 1
DCSET[3:0]=<0000>
chopper without PGA GAIN=4 0.5
*AAl is external short uv/°C
GAIN=16 0.15
Offset temperature drift with
GAIN=128 0.02
chopper
V5|:0V,
Ven=0.7V to 1.7V, 90 dB
GAIN=1
CMsp1s Common-mode rejection Vyr= 1.0V,without
Vg=0V,
PGA 75 dB
GAIN=16
PSRR DC power supply rejection VDDA=3.0V GAIN=1 75 dB
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AVDDA=i100mV, PGA=0ff
Vyr=1.0V, GAIN=16
dB
V5|=1.2V,Vs|-=1.2V, PGA=8

ADC Gain vs Temperature

ADC Offset vs Temperature 1500
80 1000
70 e _. 500
/ H 0

60 & \
oo \ / 3 500 - \
z > 8 1000
£l -4
"34_0 \\ / £ 1500 VDD=3-6\-VDDA=2-4V. \

£ 8v, -

£ ~——~ ® o | ADGN=1, VR=V12-vsSS \
030 ADC VIN=Ext short \

20 | VDD=3.6V, VDDA=2.4V 2500 YN comman mode =V12

- T"ADGN=T, VR=V12-V55, -3000

1.0 +-ADCVIN=Ext.short, Vin Chopper On 40 20 0 25 45 65 85 100 125

VIN comman mode =V12 .
00 - : ‘ : . TA (°C)
40 20 0 2% 2 5 5 100 125 ==Vin:362.1 =f=Vin:724.2  =A=Vin:1086.3
TA (ﬁC] =4=Vin-3621 =H=Vin:7242 =8=Vin-1086.3
Figure 6.9-1 ADC Offset drift with Temperature (Gain=1) Figure 6.9-2 ADC Gain drift with Temperature (Gain=1)

ADC Offset vs Temperature

90 ADC Gain vs Temperature
50 1500
: 1000
7.0 / S 500
)y g 0 ; ; ; : : s
60 4= = \
3 \\ / o 500 - \
%0 o 7 & 190 TYHH=36V, VODA=2.4V \
&40 g 1390 TADGN=16, VREVIZVSS, \
5., \0\/ § 200 - AncVINEExt short
’ 2500 -y Gomman mode =V12
50 | VDD=3.V, VDDA=2.4V -3000
ADGN=16, VR=V12-VSS, -40 -20 0 25 45 65 85 100 125
10 —ADC ViN=Extshort, Vim Chopper On;
de =V12 ' inac BebC) :
po +-VIN.comman mo : ‘ . ‘ . ‘ —4=Vin22.63125 =M=Vin:45.2625" =d=Vin:67.89375
402000 5 TA‘I(%C) 65 & 10 15 e ViN:-22.63125 == Vin:-45.2625 =@=Vin:-67.89375
Figure 6.9-3 ADC Offset drift with Temperature (Gain=16) Figure 6.9-4 ADC Gain drift with Temperature (Gain=16)
ADC Offset vs Temperature ADC Gain vs Temperature
300 10000
VDD=3.6V, VDDA=2.4V 8000
250 VDD=36V, VDDA=2"4V
. VAo 12-V5 8 ADC VN=Ext short % o | PGAGNSS ADGN=16
200 \ VIN e g VR=V12-VSS,ADC VIN=Ext.short,
S 150 comman mode = 2 4000 VIN comman mode =V12
& \ & 2000
% 100 £
2 % 0 : : :
b= \ U]
G 50 \ 2000 -
0.0 r r r r - r r r . -4000
50 |0 20 0 25 M 40 20 0 25 45 65 8 100 125
1A (°C)
-100 < =4=Vin2.83125 =@=Vin:5.6625  =d=Vin:8.49375
TALC) =H=Vin-2.83125 =H=Vin-56625 =@=Vin-8.49375
Figure 6.9-5 Offset drift with Temperature (Gain=128) Figure 6.9-5 ADC Gain drift with Temperature (Gain=128)
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ADC VIN: VDD/10 vs. Temperature
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Figure 6.9-6 VDD/10 drift with Temperature
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6.9.3. ZAADC Noise Performance
HY17P51 £tX3 SAADC 12t T EEAIMNIESEAE. TR HHBBREHEES Gain, Output rate, &
ENRAMANBESFXR. WASHRERE 9I~n|3§aj)\1ﬂ15%5ﬁ%§u VDDA/2 EEMF BXEE 1024 £,

ENOB(RMS) with OSR/GAIN at A/D Clock=921KHz, VDD=3.6V, VDDA=2.4V, VREF=1.2V

] OSR 64 128 256 512 1024 2048 4096 8196 16384 32768 65536
Max. Vin(mV)
=0.9VREF® Output rate(Hz) 15625 7813 3906 1953 977 488 244 122 61 28 14
’ Gain = PGAGN x ADGN
+1080 1 = off x 1 14.05 15.24 15.8 16.24 16.65 17.03 1752 18.09 1856 18.98 19.52
+270 4 = off x 4 14,09 1514 1559 16.02 16.6 16.87 1731 17.82 1829 1874 19.1
+68 16 = off x 16 11.95 1488 1539 1594 1647 1681 17.21 17.73 18.13 18.6 19.02
+135 8 = 8 x 1 13.67 15.14 15.6 16.04 16.47 16.88 17.35 17.87 1842 18.87 19.34
+8.5 128 = 8 x 16 11.61 12,63 13.13 1355 1411 1447 1492 1536 1596 16.46  16.92

(1) Max. Vin(mV) is the max. input voltage single end to ground(VSS)
RMS(uV) with OSR/GAIN at A/D Clock=921KHz, VDD=3.6V, VDDA=2.4V, VREF=1.2V

Max, Vin(m\) OSR 64 128 256 512 1024 2048 4096 8196 16384 32768 65536
=0 éVREF(1> Output rate(Hz) 15625 7813 3906 1953 977 488 244 122 61 28 14
) Gain = PGAGN x ADGN
+1080 1 = off X 1 142.74  62.37 42.43 31.17 23.40 18.04 12.83 8.65 6.22 4.65 3.20
+270 4 = off X 4 34.62 16.74 12.22 9.06 6.06 5.03 3.71 2.61 1.88 1.38 1.08
+68 16 = off x 16  38.02 4.99 3.52 2.41 1.66 1.32 0.99 0.69 0.53 0.38 0.28
+135 8 = 8 X 1 23.17 8.36 6.06 4.47 3.33 2.50 1.80 1.26 0.86 0.63 0.46
+8.5 128 = 8 X 16 6.05 2.97 2.11 1.58 1.07 0.83 0.61 0.45 0.30 0.21 0.15
Table6.9-4(a) D18 ENOB and RMS Noise Table at VDDA=2.4V
ENOB(RMS) with OSR/GAIN at A/D Clock=1MHz, VDD=3.6V, VDDA=2.4V, VREF=1.2V at High Accuracy Mode
Max. Vin(mV) OSR 64 128 256 512 1024 2048 4096 8196 16384 32768 65536
o @ Output rate(Hz)
=0.9VREF 7813 3906 1953 977 488 244 122 61 31 14 7

Gain = PGAGN x ADGN
+1080 1 = off x 1 14.95 15.76 16.25 16.8 17.13 17.51 17.99 18.51 19 19.61 20.04
+270 4 = off x 4 14.94 15.64 16.07 16.52 17.02 17.34 17.83 18.43 18.92 19.39 19.82
+68 16 = off x 16 14.75 15.44 15.89 16.46 16.96 17.32 17.79 18.3 18.81 19.22 19.62
+135 8 = 8 X 1 14.94 15.59 16.1 16.59 17.06 17.37 17.89 18.31 18.92 19.37 19.81
+8.5 128 = 8 x 16 12.57 12.89 13.53 13.94 14.48 14.68 15.25 15.85 16.38 16.98 17.49
(1) Max. Vin(mV) is the max. input voltage single end to ground(VSS)
RMS Noise(uV) with OSR/GAIN at A/D Clock=1MHz, VDD=3.6V, VDDA=2.4V, VREF=1.2V at High Accuracy Mode

) OSR 64 128 256 512 1024 2048 4096 8196 16384 32768 65536
Max. Vin(mV)
=0.9VREF® Output rate(Hz) 7813 3906 1953 977 488 244 122 61 31 14 7
Gain = PGAGN x ADGN
+1080 1 = off X 1 76.21 43.47 30.92 21.16 16.80 12.95 9.29 6.45 4.61 3.01 2.24
+270 4 = off X 4 19.21 11.84 8.76 6.40 4.53 3.63 2.59 1.71 1.22 0.88 0.65
+68 16 =  off x 16 5.46 3.39 2.48 1.68 1.18 0.92 0.67 0.47 0.33 0.25 0.19
+135 8 = 8 X 1 9.62 6.11 4.30 3.06 2.20 1.78 1.24 0.93 0.61 0.44 0.33
+8.5 128 = 8 x 16 3.11 2.49 1.59 1.20 0.83 0.72 0.48 0.32 0.22 0.15 0.10
Table6.9-4(b) High Accuracy Mode, ZAADC ENOB and RMS Noise Table at VDDA=2.4V
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The RMS Noise are referred to the input. The Effective Number of Bits (ENOB(RMS Bit)) is defined as:

(FSR)
ENOB(RMS) = \RMS Noise

In2)
1024 )
2xVREFx _| > (ADO[K]- Average )
. k=1
RMS Noise = 923
Where FSR (Full - Scale Range) = 2 x VREF/Gain.
1024( [ ])
Average =+ 1074
RMS Noise Diagram RMS Noise Diagram
500 10 -
VDD=3.3V, VDDA=2.4V, Gain=1, VDD=3.3V, VDDA=2.4V, Gain=1
450 | Output rate ~ 28sps (OSR:16384), 8 | Output rate ~ 28sps (OSR:16384),
400 | LSB baseon 18-bit output g | LSBbaseon 19-bit output
350 4 | |
300 8 o |
3 2
250 S0
= Q
= Q
g 200 =2
8 5 NN IR
150 R
100 6
50 -8
0 -0
6 5 -4 3 2 1 0 1 2 3 4 5 & 1 201 401 601 801 1001
Output Code (LSB) Time (reading number)
Figure 6.9-6 RMS Noise Diagram Figure 6.9-7 Output Code Diagram
RMS Noise Diagram RMS Noise Diagram
500 I \DD=3.3v, VDDA=2.4V, Gain=1, 10 r B ~ -
450 | Outputrate ~ 14sps (OSR:16384), VDD=3.3V, VDDA=2.4V, Gain=1

Output rate ~ 14sps (OSR:16384),
LSB base on 19-bit output,
High Accuracy ADC Mode

LSB base on 19-bit output,
400 High Accuracy ADC Mode

Qccurrence
NOR
o
S ©
Output Code (LSB)
& &» b M o N & O

150
100
50
0 -10
6 5 -4 3 -2 414 0 1 2 3 4 5 8 1 201 401 601 801 1001
Output Code (LSB) Time (reading number)
Figure 6.9-8 RMS Noise Diagram Figure 6.9-9 Output Code Diagram
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RMS Noise Diagram
500
VDD=5.5V, VDDA=5V, Gain=1,
450 | Output rate ~ 28sps (OSR:16384),
400 LSB base on 19-bit output
350
300
[}
(5]
250
5
3200
e}
150
100
50
0
6 5 4 -3 2 414 0 1 2 3 4 5 6
Output Code (LSB)
Figure 6.9-10 RMS Noise Diagram
RMS Noise Diagram
500
VDD=5.5V, VDDA=5V, Gain=1,
450 | Output rate ~ 14sps (OSR:16384),
400 LSB base on 19-bit output,
High Accuracy ADC Mode
350
300
[}
(5]
250
5
3200
e}
150
100
50
0
6 5 4 -3 2 414 0 1 2 3 4 5 6
Output Code (LSB)
Figure 6.9-12 RMS Noise Diagram
RMS Noise Diagram
500
VDD=3.3V, VDDA=2.4V, Gain=128,
450 | Output rate ~ 28sps (OSR:16384),
400 LSB base on 18-bit output
350
300
[}
(5]
250
5
3200
e}
150
100
50
0
6 5 4 -3 2 414 0 1 2 3 4 5 6
Output Code (LSB)

Figure 6.9-14 RMS Noise Diagram
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RMS Noise Diagram

10
VDD=5.5V, VDDA=5V, Gain=1
8 Output rate ~ 28sps (OSR:16384),
6 LSB base on 19-bit output
P T 1 R T
) T |0l
g2 i
£ 0
Qo
S
3
g
3 IRl Ity 11 [T
-6
-8
-10
1 201 401 601 801 1001
Time (reading number)
Figure 6.9-11 Output Code Diagram
RMS Noise Diagram
10
VDD=5.5V, VDDA=5V, Gain=1
8 Output rate ~ 14sps (OSR:16384),
6 LSB base on 19-bit output,
High Accuracy ADC Mode
4
) JIL AT L]
2 2
£ 0
8
ERR LT IUNILL
34 [
-6
-8
-10
1 201 401 601 801 1001
Time (reading number)
Figure 6.9-13 Output Code Diagram
RMS Noise Diagram
10
VDD=3.3V, VDDA=2.4V, Gain=128,
8 Output rate ~ 28sps (OSR:16384),
6 LSB base on 18-bit output
R 0 T T AT
m
2 2
£ 0
Qo
S
3
g
3 1 RIERNIELNE L
-6
-8
-10
1 201 401 601 801 1001

Time (reading number)

Figure 6.9-15 Output Code Diagram
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RMS Noise Diagram

VDD=3.3V, VDDA=2.4V, Gain=128,
Output rate ~ 14sps (OSR:16384),
LSB base on 18-bit output,

High Accuracy ADC Mode

6 5 4 3 2 414 0 1 2 3 4 5 86
Output Code (LSB)

Figure 6.9-16 RMS Noise Diagram

RMS Noise Diagram

VDD=5.5V, VDDA=5V, Gain=128,
Output rate ~ 28sps (OSR:16384),
LSB base on 18-bit output

6 5 4 3 2 414 0 1 2 3 4 5 86
Output Code (LSB)

Figure 6.9-18 RMS Noise Diagram

RMS Noise Diagram

VDD=5.5V, VDDA=5V, Gain=128,
Output rate ~ 14sps (OSR:16384),
LSB base on 18-bit output,
High Accuracy ADC Mode

6 5 4 3 2 414 0 1 2 3 4 5 86
Output Code (LSB)

Figure 6.9-20 RMS Noise Diagram
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RMS Noise Diagram

VDD=3.3V, VDDA=2.4V, Gain=128,

Output rate ~ 14sps (OSR:16384),

LSB base on 18-bit output,

High Accuracy ADC Mode
|

201 401 601 801 1001

Time (reading number)

Figure 6.9-17 Output Code Diagram

RMS Noise Diagram

VDD=5.5V, VDDA=5V, Gain=128,
Output rate ~ 28sps (OSR:16384),
LSB base on 18-bit output

401 601 1001

Time (reading number)

201 801

Figure 6.9-19 Output Code Diagram

RMS Noise Diagram

VDD=5.5V, VDDA=5V, Gain=128,
Output rate ~ 14sps (OSR:16384),
LSB base on 18-bit output,
High Accuracy ADC Mode

401 601 1001

Time (reading number)

201 801

Figure 6.9-21 Output Code Diagram
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6.9.4. ZAADC ,Temperature Sensor

HYGON
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TA = 25°C,VDD = 3.0V, VDDA=2.4V,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. | Unit
TCs Sensor temperature drift 1.7 mV/°C
TCerr One point calibrate error temperature Calibration at 25°C of -40°C~85°C +2 °C

2.00

ADC TPS vs. Temperature

1.50

1.00

~—

/

0.50
0.00

‘\/‘_/‘

-0.50

-1.00
-1.50

Temperature error ("C)

VDD=3.3V, VDDA=2 4V,

ADC Gain=16, ADC VR: internal VDDA/2,

OSR:32768

-2.00

-40

-20 0 25 45 65 & 100 125
TA(C)

Figure 6.9-22 ADC Temperature Error
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6.10. Build-In EPROM(BIE)

HYGON
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TA = 25°C,VDD = 3.0V, unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. | Unit
Ve Supply Voltage at VPP PIN 7.5 7.75 8.0 \%
leie Operation supply current 6.3 mA
Vss Supply Voltage 0 \%

one by one into the BIE block.

When connecting to the external VBIE power source to program the BIE block, users can use the instruction to program the words

6.11.Build-In EPROM(BIE) Low voltage control circuit
TA = 25°C,VDD = 3.05V, unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. | Unit
To Operation temperature range 0 25 40 °C
Vob Operation supply Voltage 2.75 55 \
Vss Supply Voltage 0 \

external VBIE power source.

When the 2.75V low voltage programming control circuit is activated, users can program the BIE block without connecting to the

HY17P51
VDD
1~ 10uF
BIE Control VSS
Circuit

Cvrp

1uF
VPP/VLCD
Internal

Figure 6.11-1 BIE typical application circuit

©2021 HYCON Technology Corp
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HY17P51
VDD
BIE Control VSS
Circuit
(Internal Pump)
.......... VPP/VLCD I—
VBIE
= Internal

1~ 10uF

Cvpp

1uF

Figure 6.11-2 Use low voltage control circuit
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7. iJHRIER

- . HERX BERB dsaer | M2 | o8
FHRE1 SR | SIS — ) = MSL3
#HiRAN | /RS2 e £ | Ak
HY17P51-NS32 QFN 32 N | S32 000 Tape & Reel 5000 |Green4|MSL-3
HY17P51-N016 QFN 16 N | 016 000 Tape & Reel 5000 |Green4|MSL-3

LFEmal - HREERLG - EEAESRS (28R / 5ER / KFRERE)
B0 - EFERE HY17P51 At RIS H R BERENmEREEH QFN32
55, WTFEREZA HYL7P51-NS32 , HELL Reel HER , NIRTERZI
BT REER I Reel
B0 89 HY17P51 RERERIRSSFRIBAIERFLIEmS /0 008 |, MmKi=RER
SR QFN32 W5 , M FEREHA HY17P51-NS32-008 , EHEL Reel s,
MR TEEARS , EERlIERESEER I Reel
Bign - EFERE HY17P51 At BT H R BERENmE5EEH QFN16
55, WTFEREZA HYL7P51-N016 , HEELL Reel HER , NI TERZI ,
BT REER I Reel
B0 89 HY17P51 KERERIRSS FRIBIERLIEmS 0 009 , MEKN=RER
SR QFN16 W55 , M TFEREA HY17P51-N016-009 , EHELA Reel 8,
MR TR , EERIERESEER I Reel
2 B BRES
“001"~"999" AMERSHAERRABNEFNERS , MBS RAAEHEE,
3 MSL:
I EHRMERAMIE IPC/JEDEC J-STD-020 MHBEINLARKR S , HEE
IPC/JEDEC J-STD-033 RUREALIE, B, iESER,
4Green (RoHS & no CI/Br):
HYCON F=RESJ9 Green Product , f§& RoHS #§< , REACH BXFIR(SVHC) LR o Z=1E
KFNRE.
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8. HRBNER

8.1. QFN32(NS32)
8.1.1. Package Dimensions QFN32(4x4x0.55)

< D » ——D2——>
JUUiuuuy .
/o 241
PIN 1— D) (-
MARK D) ]
£ D) ] E2
D) ]
D) ]
D) -
17
Cannnnnnn
9
<Al »l e F —> — - L}d—
—» A3
A
SYMBOLS MIN NOM MAX
A 0.50 0.55 0.60
Al 0.00 0.02 0.05
A3 0.15 REF.
0.15 0.20 0.25
3.90 4.00 4.10
E 3.90 4.00 4.10
D2 2.65 2.70 2.75
E2 2.65 2.70 2.75
L 0.25 0.30 0.35
e 0.40 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_DFN PCB.pdf
©2021 HYCON Technology Corp DS-HY17P51-V02_SC
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8.1.2. Land Pattern Design Recommendations

“ UL ...

. .
— > L 0
> S
—— | .
) g
I —
— .
> —
I — Y —
}
K
' ] v
;.4; »O-ZOL
Note:

1. Publication IPC-7351 is recommended for alternate designs.
2. https://www.hycontek.com/wp-content/uploads/QFN_DFN_PCB.pdf
3. Unit: mm.

—  —— ———————————————————————————————————————————————————————
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8.1.3. Tape & Reel Information

8.1.3.1. Reel Dimensions
Unit: mm
A o
w1
8.1.3.2. Carrier Tape Dimensions
DO P2
v
i
F |
Wy e
r) r{\ —
/ / I
gy
R0.30MAX
Reel ) ) )
. i 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 | 800 | 2.00 | 1.75 | 5,50 | 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.

8.1.3.3. Pinl direction

l'ODDOOGOD'|I

) T T i O
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8.2. QFN16(N016)
8.2.1. Package Dimensions QFN16(3x3x0.75)

« D
PIN 1—/
MARK
E
f— A—
SYMBOLS MIN NOM MAX
A 0.70 0.75 0.80
A3 0.203 REF.
b 0.20 0.25 0.30
2.925 3.000 3.075
2.925 3.000 3.075
D2 1.625 1.725 1.825
E2 1.625 1.725 1.825
L 0.30 0.35 0.40
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_DFN_PCB.pdf

©2021 HYCON Technology Corp
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8.2.2. Land Pattern Design Recommendations

A
i R 0.13
N i /
. N
- 1.72 ———
— —
. ]
3.70 2.20 1.72
. : PR
. N
— —
. ]
} 0.24
7 a Y /\—f
0.75
, !
0.50 0.25

Note:

1. Publication IPC-7351 is recommended for alternate designs.

2. https://www.hycontek.com/wp-content/uploads/QFN_DFN_PCB.pdf
3. Unit: mm.

—  —— ———————————————————————————————————————————————————————
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8.2.3. Tape & Reel Information

HYGON
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8.2.3.1. Reel Dimensions
Unit: mm
A o
w1
8.2.3.2. Carrier Tape Dimensions
DO P2
v
3
F | |
Wy e
r‘) r{\ —
/ / i
gy
R0.30MAX
Reel ) ) )
. i Carrier Tape Dimensions
SYMBOLS Dimensions
A w1 A0 BO KO PO P1 P2 E F DO W
Spec. 330 125 | 3.30 | 3.30 | 1.10 | 4.00 | 8.00 | 2.00 | 1.75 | 5,50 | 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 0 O O}

i

ol

|

/|
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9. {BiTicR
TR SRR | TR S S M LS B,

SRR TR HHR HE
V01 All 2021/06/21 | FIREAT
V02 24~25 2021/08/30 | {ETFfERSFIER | LARFALIRE
45~51 2021/09/24 | &2 QFN32 B EEEE NI RN &
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