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1. ¥
o SNERAMSEISOE , HE 71 MESEATE e  24bit R SAADC KEHIEIb e

HRAIESRERIES HO8D |, X#FC B [E PGA (Programmable Gain
Compiler fgiFE Amplifier) }AIH 1/4, 1/2, 1..128 =
o HFRERT{FBETERE 2.2V 1055V, EiIEIR SN S SHAEERILRE
T{FEEJE 2.4V to 4.5V ,-40~85°CT{FRESEE. B RERATREE , TN ARMAEE
o XIFINEBATIRSER IMHZ~16MHz /32768Hz INEENEE
N REBEBE RC #R%es B EUERSRER 1MHZ
1.843MHz/3.686MHz/7.834MHz Mode B EEFERIRE 64 ~ 65536
CPU T{ESRRINiRIAEE |, AliLEAEREIEE B HRRIEREER /=R | R
X 1X 15.6Ksps
® 8K Word OTP (One Time Programmable) Type B HNEEEEEREE
TERTFABSE , 512 Byte $UETFi2E ® 2/ 8-bit Timer Al
®  Brownout detector )2 Watch dog Timer ,BJf5lE  ®  16-bit Timer B #&HREZ# PWM #HIbEE
CPU BEAFEAE. ® Timer C #&5E Capture/Compare IgE
o LVD{REEEMNINEERS 14 BRICNEEESZES @ 64 words Built-ln EPROM (BIE) , % 2.75V i
HNERE BB IR RE [ElRRI=HI g
o EHIFEBER VDDA TNEF/ IMAREHEBE, o 2 HAH/TERN EVART R 248 PC &, LA
B 10mA S ERE EREHEE % 148 SPI #&R{EA
® 8/ GPIO iR imisHIZIR ®  Support 8 stack level
B Source current 2~15mA EEB KGN o I
B Sink current 80mA | SSOP28, SSOP20, QFN32
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2.2. 110 EEX5i5EA

"I/O" WAL, T WA, "O" I, 'S" SEEHftAE, "C" CMOS FFERASmEEEmA, P BER A" ElIBE
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S| 8| 8 5|HEFR i Thieies
S| & | 2 Bt | B
a a (>4
2 | 1 | 29 |VDDA P | P [2EsSAd  &HIEBEEEBER(source: VDD)
3 | 2 | 30 |AI0 A | A [IEHESNIEE
4 | 3 |31 A1 A | A [EIBNEE
5 | 4 | 1 |SDRV1 O | P |{&RkEEIREN
6 | 5 2 |AI2 A | A |IEIIESNEE
7 | 6 | 3 |AI3 A | A [IEISANEE
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sl s PT4.4| 1 S |E=EA
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] o | PT4.5 1 HFEN
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- 10| 7 INT4.6| I S |HUTRE INTF4.6
Al6| A | A [EHESNEE
TBI2| 1 S |TimerB EaAEO
PT4.7/INT4.7/AI7/TCI2
PT4.7| 1 I EZTIN
- |11 | 8 INT47| 1 S |hHFR INTF4.7
A7 A | A [EHESAEE
TCI2| 1 S |TimerC SRE=ENEEL
PT2.3/INT2.3/SDAO/TX0
/TBI1
1w PT2.3| I/O | S/C [E=ta N/t
INT23| 1 R INTF2.3
SDAO| I/0 12C EifEEO5 |
TX0| O EUART (@ifl#z0iEN
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DSV it
S| 8| 9 5|HEFR X Ihieies
S| 5| 2z et | B
a a >4
TBI1| 1 S |TimerB BaiAZEO
PT2.2/INT2.2/SCLO/RCO/
TCI1
PT2.2| /O | S/C | BN/t
- |13 | 11 INT2.2| I S |ShHFR INTF2.2
SCLO| I/O | S [I2CiEfUELIS|H
RCO| 1 S |EUART iEifl{z iz
TCI1| 1 S |TimerC SRZREAEEO
PT2.1/INT2.1/XTI/PWM1
PT2.1| /O | S/C |E=@N/HH
- | 14 | 12 INT2.1| I S |HhHFR INTF2.1
XTI A | A MNERHEENIG
PWM1l O | C [PWMI &40
PT2.0/INT2.0/XTO
s | 13 PT2.0| /O | S/C |E=@N/HH
INT2.0| 1 S |[FHFEINTF2.0
XTO| A | A |IMERF=SHHIS
PT1.2/INT1.2/LVDIN
PT1.2| I/O | S/C [E=FiaN/fit
9 | 16 | 14 INTL.2| I S |=hiFTE E2IF
LVDIN
A | A |LVD sEpissSiaAzEn
PT1.0/INT1.0/BZ/PWMO
PT1.0| /O | S/C |E=H@N/HiH
10 | 17 | 15 INTL.0| I S |=hiFE EOIF
BZl O | C |#I328HHin
PWMO| O | C [PWMO &0
RST/VPP
11 | 18 | 17 RST| 1 SROSE
VPP| P OTP 1&Z/ERHIEEEIR
PT12.7/SDA2
12 | 19 | 18 PT12.7| I/O | S/C |&i=tmN /G
SDA2| I/O | S |I2CiEFREOS IR
PT12.6/SCL2
13 | 20 | 19
PT12.6| I/O | S/C |&i=tmN /G
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DSV it
S| 8| 9 5|HEFR i Ihieies
S| & | 2 et | B
a a o
SCL2| /O | S [I2C@FEOSIH
PT12.5/TX2
14 | 21 | 20 PT12.5| I/O | S/C &=t /HiH
TX2 S |EUART @ifizOEO
PT12.4/RC2
15 | 22| 21 PT12.4| I/O | S/C [Ei=taN/HiH
RC2 S |EUART @ifizOEO
PT12.3/SCE
16 | 23 | 22 PT12.3| I/O | S/C [Ei=taN /G
SCE S |SPLi@fEnEEA
PT12.2/PSDO/SDO
17 | 24 | 23 PT12.2| 1/0O | S/C =N/t
PSDO S |OTPi¥/S#OEO
PT12.1/PSDI/SDI
18 | 25 | 24 PT12.1| I/O | S/C [E==taN /i
PSDI S |OTPE/B#O#0
PT12.0/PSCK/SCK
19 | 2 | 26 PT12.0| I/O | S/C |&i=FmN/fHit
PSCK S |OTPi¥/S#OEO
SCK| I/O | S |[SPI@FEOEO
20 | 27 | 27 |VvDD/VDD1 P |SRI{FEBER , FME 1~10uF XIiHEBZA.
1 | 28 | 28 |VSS/VSS1 P [ LB EREE bR
9 INC FoRRD | (RIF=siR0R]
16
- | e -
32

& 2-1 5|imS5iA
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2.3. FERRZEER

2.3.1. SSOP28 fiZERZENER

LT

<,o\ XX XX — 25 Logo + IR BIEG

HY17P48 —— FmEMHY17P48
Q XXXXXX L, FrEHE
IR
PIN 1 MARK

2.3.2. SSOP20 iR ZENER

LT

0 XXXX |[— Z5ER Logo + 1R A

HY17P48 |— Fm&MHY17P48
Q XXXXXX || —— @it

I

2.3.3. QFN32 #&FZENER

\o«xxxx — [ FE Logo + IR A

HY17P48 —— MEBFRHY17P48
XXXXXX — MRS
[ ]

!
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3. MR

3.1. #alfEREER LED &R

PT12.0:‘—D
HVDD PT12,1:|_D
F{ VSS PT12.2:‘—D
- PTI20 |, PTI23 PT12.4 PT12.6
0.47uF~10uF PTlZ'B:‘—D ™ v
L {VDDA Ple'Aj—D PT12.6 | pT12 PT12.3
T - lao : PT12.5 | —B— :
% L " anc PT12'5:| AV N %sz,z N %SPUZ,W
4 AlL ——Sk vRH v !
> App, SDRV2 1n|:l * Pmej—u PT]Q.ZmPTIQA P27 priza Nprigg | PT127
A3 100 1 o| |sorua Priz7| |o LED Display
ff—l:mz RSTNPPh
10nF
U<|:AI3 PTlD:‘ 0.47uF
D‘I:SDRVZ PT1A2:| =
|:A'4 PRZ.O:‘
I:A'S PT2.1:|
" HY17P48 ™
[ ]a P23
3-1 HF=IERES LCD B/~R FRFREE
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4. LREHRIR

RERHIEE
TI XTO VDD TBIX/TCIX/PWMx PTn.x/BZ cn  TXn

;o= .*-- --.@.--@--------*---------------*--*----,
]
' 8 scLn/
' Data TIMER Interface SDAn
' OSC'”ator Memory A1/A2/BIC PORT HEUART '
' (1.843M (STK:8L) PWM PT1-PT2 ’ '
' 4.686M 2*1IC and SCE/
' 7.834HAOQ) (SP:256B) Compare Buzzer SPI 'c SCK/
' (14.5K LPO) (GPR:512B) Capture SDI/
: 1~16M System s+ SDO
' '
' (]

Program HARDWARE Constant .
E Mer%ory I_?OZ% MULTIPLIER Sg‘?ggt current PT12x
' (OTP:8KW) 8x8 control circuit|  §
' '
H '
’ ]
: RESET sSD18 2.75V Power :
' (BOR) Low Voltage (PGA) Low \(oltage System '
' (STACK) Detect (X AAD) Built-In '
. (WDT) (LVD) (Network) EPROM Regulator '
' (RST) (emp.Sensor) 64 word VDDA '
' (]
' (]

RST LVDIN Alx VPP VDDA

[P] Power Pad [D] Digital Pad Analog Pad Common /0O Pad

4-1 HY17P48 WERSHER

4.2. HEXIREBSIFH
SR INREEX R

DS-HY17P48 HY17P48 1BE43

UG-HY17S58 HY17S58 sEFFiBAH

APD-CORE005 HO8D 15§ &RiRARF
FRTEBXERRAS

HY17P RFFF A T Eik4EAiREH
HY17P &FF A& T EfE{HFERRAS

APD-HY17PIDEOO1
APD-HY17PIDEO02

APD-OTP0OX OTP ZIFR5HMER
P RREFT R ERIRBER

HY17P Z&%! HexLoader i5tBA+H
HY17P R4 F=4E BRIRETIHER
HY17P48 N BIF-mAYR R T&(ER

APD-HY17PIDEOO3
APD-HY17PIDEOO4
BDI-HY17P48
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4.3. Clock System

ENXT—l
LCPS

XTS[1:0]
XTIX—— | 11 OSC_XT—y 1
or [ o | || omsi20) LPC_CK
XTOX— ExtOSC 0SC LPO 0
00 32768Hz OSCS[1:0] DHS[1:0]
OSC_XT
osc xt | 1
= » 10| HS CK DHS_CK
LPO OSC_LPO |} - ' +———— " LS cK
14.5KHz OSC HAO || o FoTinS >
001(+4)
ENHAO 000(:2)
HAOTR[G:O]jv
HAOM[1:0]
HAO=3.686MHz

HAO=7.834MHz

4-2 Clock System &G HER(—)

DTMA1[2:0] DTMA2[2:0]

DTMA2_CK

LPC_CK [ DTMA1_CK

4-3 Clock System t&2RFHEE(T)

DS-HY17P48-V08_SC
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4.4. Low Voltage Detect(LVD)

<
]
O

N
Digital Input

TCn.x/DAN.X

LVDIN |X’—|J/\ 1111 VDD

0000

~5us
0001 Flag:

LVDOI0]
0010

1011

L [olsumd

/

1100 1.2V

]

VLDX[3:0] g)_li VLDX[3:0]

4-4 Low Voltage Detect RS HEE]
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45. Reset
- 2us
RST Glitch Filter
1 RST

POR/BOR1 |BOR[0]

Rise trigger

VDD<BOR_TH[2:0]
ENBOR2[0]
BORS[0]

BOR2
Rise & falling trigger

HNOLOGY

RST : External Input Reset

POR : Power on reset

BOR1 : Brown-out Resetl

BOR2 : High accuracy Brown-out Reset2
TO : Watch Dog Time-Out Reset
SKERR : Stack Error Reset(by user set)
PWRT : Power-On Timer

Sleep() j TO[0]

GCRStIF[0]

WDT

SKERRIO0]

LPO PWRT

)

N,
I/

Chi
BN p

Reset

Ol

4-5 Reset tRHRFHEE]

4.6. Power System

VDD LDOM[1:0]
Highlmpedance
ENLDO—l VDD
- VDD >
Regulator <1.5m.
| LDOC[2:0] —\l\
2.4V— 000 ‘ VDDAX VDDAX
2.6V 001 VDD
VDD 29v—010 || i
vbD 3.3V-011 | | pnBGR _» B@ndgap
3.6V— 100 reference
| 4.0V— 101 | | ENBRCH —» Voltage
1~10uF asv-110 ||
RSV— 111 ~
5
— ADC common 5
us voltage _
= V12 ENACM 1.2y

4-6 Power System tRIRSHEE]
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4.7. SD18 Network

[CA12_} o000
[CAI0_) 0001
[CTso0_y 0010
TS1 ) 0011
[v[Imo) INH
[CAl6_y 0101
[CAI4—x 0110

VDDA

C
VDDA/2 ;J V12
1
12v 000

[Cvss> 100

VCMS

INN[2:0]

[CA11_x% 000
[Cvss>oo01
[CTso 010
[CTsiyo11
[CAI3_3 100
[CAI7y101
[CAais 110

VCMS

VDDA/2
1.2v

Vi2

INP[3:0]
:\

0100

0111

k

INX[LTiklr\\

B

VDDA
{ CMFR
,,,,,,,,,,,, .
| OSR[3:0]
DCSET[3:0] | v
VREGN[0] !
— ADGN[2:0] !
—ENTPS[0] | .
P 24bit
TPSCH[0] 1bit| Comb 5, ADCR
f | Filter*" HIMIL

> AAD

SI:xYa,x¥2,x1,x2,x4,x8,x16

A0

111

AL

+ VR:x1,x%2 -

®
VRIS[0]

VRLL0]

4-7 SD18 Network t=RHRFHEE]

!

; ADCIF

Interrupt

OSR|Comb filter Order
65536 2nd
32768 2nd
16384 2nd

8192 2nd

4096 2nd

2048 3rd

1024 3rd

512 3rd
256 3rd
128 3rd

64 3rd

T~ ———]
© 2019-2023 HYCON Technology Corp DS-HY17P48-V08_SC

www.hycontek.com

pagel8


http://www.hycontek.com/

HY1/7P48

8-Bit RISC-like Mixed Signal Microcontroller HVCV‘"
Embedded 18-Bit ZAADC and 8x7 LED Driver HYCON TECHNOLOGY

4.8. GPIO PT1, 2, 4, 12

n1i4 ,n=Port
PUNX 4=x<7, x = Pin @PT4
\ x=0 ,x=Pin @PT1

[AIEN.x, DAN.X]

60KQ o
@ Digital Input ON, analog off.
PTn.x | Digital Input off, analog off.
01
M Reserved.
250Q 10
E Digital Input off, analog ON.

TCn.x
—L Digital Output
~

4-8 PT1, PT4 GPIO f&HRAHEE]

VDD, for n=2, 12

n=2,12, n = Port
60KQ [DAn.x] O0=x=7,x=Pin

PTn.x | o | Digital Input ON.

250Q Digital Input off.

TCn.x
—L Digital Output
~

4-9 PT2, PT12 GPIO t&RFHEE]
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HYC\, N

HNOL

4.9. Watch Dog

DWDT[1:0]
Clearn

ENWDT[0] — CWDT() Counter
Sleep()—Q Reset signal
Set TO on
DT_CK Overflow
ST - } Programmable Scaler ] \N/\/(g ??ng:de
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

4-10 Watch Dog HEHRSHEE]

4.10.8-bit Timer A1

DTMA1[2:0]

—r

111(+256)
110(+128)

ENTMA1[0]

TMACLl[O]

TMAS1

101(=64)
100(+32)
011(+16)

TMA1_CK1

LPC_CK [ 1

DMS_CK [

TMA1_CK

+256

Timer Al

TAICIF
| DTMAL CK | Timer AL interrupt
TMALR[7:0] TMAlC[7 0]

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

TMA1

Overflow

Data Bus

TALIF <
interrupt

4-11 8-bit Timer Al &R FEE]
4.11.8-bit Timer A2

DTMAZ2[2:0]

—y

111(+256)
110(+128)

ENTMAZ2[0]

TMACL2[O]

TMAS2

>

101(+64)
100(+32)
011(+16)
010(=+8)

TMA1_CK2

1
0

LPC_CK [] DTMA2_CK

DMS_CK [}

TMA2_CK
= +256

Timer A2
TMA2R[7:0]

TA2CIF
Timer A2 interrupt
TMA2C[7:0]

001(+4)
000(+2)

TMA2

Overflow

Data Bus

TA2IF <
interrupt

4-12 8-bit Timer A2 1= SHEE]
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4.12.16-bit Timer B

TB1CL ENTB1 PWMAO[2:0]
| TBIR[1S:8] | TBIR[7:0] | i
| e PWM10 PAOIV
v v nterrupt 7
Comparator }—V PWM20 i
R
TMBIF PWM3O
| TB1CO[15:0] | PWM40 [,
| TB1C1[15:0] | PWNEE 100
PWM60 -
| TB1C2[15:0] | PWM70
7O o ]
A PWM70)| ™
TBIM[1:0]

p

g

16-bit Count MA1[2:0]

17-bit Count ;
Dual 8-bit Count PWM10 PAl1IV
8+8-bit Count DTMB_CK
PWM20 001 |-
PWM30 -
TBI1 Logic High o
. R I e
__ TBI2 | n PWM50
_LPC_CK| PWM60
— e 101
cPI1
1 PWM70 | 110
PWM70| 2
TC18[1:0] TBIRT[1:0]
4-13 16-bit Timer B &R FHEE]
4.13.Timer C
N TCEN
TBI2 el :.. H TimerC i
TBIL o1l { Tmc_ck | Frequency 1y]y | ™corF
: — Divider > TCR1[15:0]
LS_CK ol 11/2/4---132768 oAl4 T
TCIL ——id T
CP1PS[3:0] S TMBRI[15:0]
CPSS
CPI1S[1:0]
»{ 1 TMCI1IF A
TCR2[15:0]
TCI2 —»{ 0
CPI2P
4-14 Timer C {&EhHHEER
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4.14. EUART and EUART1
EUART TRANSMIT BLOCK DIAGRAM

Data Bus
ENSP[0] ——> Enable EUART
4
Exclusive OR 8: i
PARITYI[O] XOR —;‘—| TXOR Register
8

TX9D

TX9D[0]
TX9[0]

ENADDI[0] —\ 1

0 / Interrupt

TXIE[O] ’:DH TXIE

R i Buffer
ENTX[O] E (8) | (7) | ............ | 0 | — and 4& TX p|n
| CWss”__ _ _TSRRegister_ _ _ _ se__| Control
S : LS TRMT[O]
BGORH | BOGRL |
|_ _Baud Rate Generator _ _|
4-15 EUART {&IXTHEETSHEE]
EUART 8-BITs RECEIVE BLOCK DIAGRAM
ENCR[O0] OERR[0] OERRI[0]
ENSP[0] ———> Enable EUART l T T
. I I
. Pin Buffer Data |
............ [
RC pin and Control Recover I Stop | 7 1]0] Star I
| RSR Register I
ENSPOI— |  TTTTTTTToooT hipivtnty i
Exclusive OR p &
:_ _____________ : PARITY[0] —> XoR
| | BGORH | BGORL
|_"_ Baud Rate Generator _ _| PERR[0]' <——
Interrupt Overflow ——
RCIF[0] RCREG Reqister FIFO
RCIE[O
[0] )2
Data Bus

'Don’t care PERRJ0] state of 8-bits receive mode

4-16 EUART 8-bits 1ZUTHEESIEE]

DS-HY17P48-V08_SC
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4.15.12C and I1°C1

ENI2C[0] ACK[0]

GCRst[0] T STOP[O]
SLAVE[0] PAOIV[O]
Vo Set- :J'\I DBR_CK —J,Jz - E

CPUS  SCLIXI—12>< =} i d—12cTF(0]
— - = | master () |<—>12CER[0]
| _sive ity | 4ouacTEL0)
i RDB[7:0] —>RDBF[0]
: : —>RWF[0]
Time-out TDBO[7:0] %zgl;[g]o
DI2C[2:0] 12CINTIO]— [~ oo :GCF[O[] ]
[2CTLT[3:0] [2CER[0] — i > ARBF[0]
ENI2CT[0] — frr
4-17 1’C 1RIRFS1EE]
4.16.SPI

SSPBUF[7:0]

il

soi X 2> SSPSR [sr
Ar

SCE @Q Mode control
SMP[0]:CKE[0] 1
lgﬁhoytr j

<< Read % &; Wit >
| |

¥

SSPM[1:0] —
SCK _ﬂ- or 'U’ Fspi
o

SMP[OJ:CKEO]

Master Mode
SSRSR control
PTXEN

4-18 SPI &R HEE]
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www.hycontek.com page23


http://www.hycontek.com/

HY17P48
8-Bit RISC-like Mixed Signal Microcontroller HYCO"

Embedded 18-Bit ZAADC and 8x7 LED Driver CON TECHNOLOGY

5. fFiERRYIR

’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,“.”unimplemented bit,“x”unknown,“u d,“d”d ds on
/Address| Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ARST IRST RIW
000h INDFO Contents of FSRO to address data memoryvalue of FSRO not changed XXX XXXX| Uuuu uuuu KKK K Rk
001h POINCO Contents of FSRO to address data memoryvalue of FSRO post-increment{ixxxx XXxx| uuuu uuuu kKKK Rk
002h PODECO |Contents of FSRO to address data memoryvalue of FSRO post-decremengixxxx XXXx| uuuu uuuu HORK R R R R X
003h PRINCO Contents of FSRO to address data memoryvalue of FSRO pre-incrementeqixxxx XXXx| uuuu uuuu FORK Rk K kX
004h PLUSWO |Contents of FSRO to address data memoryvalue of FSRO offset by W XXX XXXX| uuuu uuuu KRR K R Kk
005h INDF1 Contents of FSR1 to address data memoryvalue of FSR1 not changed XXX XXXX| uuuu uuuu KRR K KK Kk
006h POINC1 Contents of FSR1 to address data memoryvalue of FSR1 post-incrementdxxxx XXxX| uuuu uuuu AR
007h PODEC1 |Contents of FSR1 to address data memoryvalue of FSR1 post-decremenfixxxx XXxx| uuuu uuuu HR KRRk K
008h PRINC1 Contents of FSR1 to address data memoryvalue of FSR1 pre-incrementexxxx XXxX| uuuu uuuu HR KRRk K
009h PLUSW1 Contents of FSR1 to address data memoryvalue of FSR1 offset by W XXX XXXX| Uuuuu uuuu KRR R Rk k
00Ah INDF2 Contents of FSR2 to address data memoryvalue of FSR2 not changed XXX XXXX| Uuuu uuuu KRR KRk k
00Bh POINC2 Contents of FSR2 to address data memoryvalue of FSR2 post-increment{ixxxx XXxx| uuuu uuuu KKK K Rk
00Ch PODEC2 |Contents of FSR2 to address data memoryvalue of FSR2 post-decremenfixxxx XXXx| uuuu uuuu KR RR R KR K
00Dh PRINC2 Contents of FSR2 to address data memoryvalue of FSR2 pre-incrementeqixxxx XXXx| uuuu uuuu FORKR R xR X
00Eh PLUSW2 |Contents of FSR2 to address data memoryvalue of FSR2 offset by W XXX XXXX| uuuu uuuu HORK Rk R KX
00Fh FSROH - -1 -1 -1 -F | Fsrope:s) N e REE
010h FSROL Indirect Data Memory Address Pointer 0 Low Byte,FSR0[7:0] 0000 0000 uuuu uuuu KRR K Rk Kk
011h FSR1H - -7 -1 -1 -F | Fsriesg N oy R
012h FSRI1L Indirect Data Memory Address Pointer O Low Byte,FSR1[7:0] 0000 0000| uuuu uuuu KKK R R
013h FSR2H - -7 -1 -1 - F | Fsmrepee] [ ..00] .. .uu iy R
014h FSR2L Indirect Data Memory Address Pointer O Low Byte,FSR2[7:0] 0000 0000| uuuu uuuu KRR KRk *
016h TOSH - T ] TOS[12:8] .0 0000 | .uuu uuuu RRE R KKK
017h TOSL Top-of-Stack Low Byte (TOS<7:0>) POOO0 0000, uuuu uuuu HRRR R R E
018h SKCN SKFL | SKUN | SKOV - | SKPRT[3:0] 000. 0000 u$$. $3$$ | rw0,w0,rwo,- *,* *,*
01Ah PCLATH - - - PC[12:8] ...0 0000 | ..00 0000 AR AR
01Bh PCLATL PC Low Byte for PC<7:0> 0000 0000| 0000 0000 AR
01Dh | TBLPTRH - - - | TBLPTR[12:8] XXX | ..uu uuuu L XERE A
01Eh TBLPTRL |Program Memory Table Pointer Low Byte (TBLPTR<7:0>) XXX XXXX| uuuu uuuu HRRK R Kk
01Fh TBLDH Program Memory Table Latch High Byte XXX XXXX| uuuu uuuu KRKR R RX
020h TBLDL Program Memory Table Latch Low Byte XXX XXXX| uuuu uuuu KRR KRk K
021h PRODH Product Register of Multiply High Byte 0001 0010| uuuu uuuu HEERR R RX
022h PRODL Product Register of Multiply Low Byte 0011 0100| uuuu uuuu HEKRR R X
023h INTEO GIE |TALCIE| ADIE | WDTIE | TBlIE - - EOIE {0000 0..0 | Ouuu uuuu KRR R K R X
024h INTE1 TALIEE | SPIE | TXE RCIE [I2CERIE| I12CIE - E2IE (0000 00.0| uuuu uuuu KKK R K kX
025h INTE2 TA2IE [TA2CIE [ TC12IE | TC11IE | TX2IE | RC2IE - BORZ2IE[|0000 00.0{ uuuu uuuu AR A
026h INTFO - TALCIF| ADIF | WDTIF | TB1IF - - EOIF |.0000..0 | .uuu uuuu R K Kk K
027h INTF1 TALIF | SPIF TXIF RCIF |I2CERIF| 12CIF - E2IF /0100 00.0| uuuu uuuu AR A
028h INTF2 TA2IF [ TA2CIF| TC2IF | TC1IF | TX2IF | RC2IF - BOR2IF[/0000 10.0{ uuuu uuuu AR
029h WREG Working Register XXX XXXX| uuuu uuuu KRRE R Kk
02Ah BSRCN - - - - - - BSR[1:0] 000 uu S e
02Bh MSTAT - - - C DC N ov z LWXOXXXX | ..U uuuu =y ¥ KRR X
02Ch PSTAT BOR PD TO IDL RST | SKERR [BOR2LV|GCRstIF$000 $000| uu$u u$uu | wo,mwo,mo,mo rwo,mo,r,mo
02Eh INTE3 - - - - - - 2CER2IH 12C2IE [|0000 0000| uuuu uuuu HEERR R RX
030h INTF3 - - - - - - I2CER2IH 12C2IF 0000 0000| uuuu uuuu KKK R R X
031h BIECN 1 ENBVD|VPPHV [ENBCP | BIEEWR | BIERD [[1.00 $000| 1.00 $uuu L= %% x*
033h BIEARL BIE Address Register as BIEAL[5:0] ...1 1111 | uuuu vuuu HRRR KR E
034h BIEDRH BIE High Byte Data Register 1111 1111 uuuu uuuu HRRR R KR K
035h BIEDRL BIE Low Byte Data Register 1111 1111 uuuu uuuu HORKR R xR X
036h PWRCN ENBGRl LDOC[2:0] LDOM[1:0] |ENLDO CSFON([1000 0000| uuuu uuOu AR
037h OSCCNO OSCS[1:0] DHS[1:0] DMS[2:0] CUPS [(0000 0000| uuuu uuuu AR AR
038h OSCCN1 |CCOPT| LCPS DADC[1:0] DTMB[1:0] | TMBS - 0000 0000| uuuu uuu. (AR AR
03%h OSCCN2 - - ENXT | XTS[1:0] | HAOM[1:0] ENHAO (0000 0001 uuuu uuul MAAARARAS
® 5-1 HUETFMERRT IR
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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 bit,“x’ u d on
Addresy  Name git7 | site | Bits | sita | Bit3 | sit2 | Bit1 | Bito | ARsT | IRsT RIW
03Ah CSFCNO | SKRST HAOTRI6:0] OOK XXX | e |-
03Bh CSFCNL | ensprv] - -] BOR_TH[2:0] | Bors [EnBOR2|| 0..0 0011 | wuuu uuuu
03Eh WDTCN ENBZ | BZS BZ[1:0] [ EnwDT | DWDT[2:0] 0000 0000 uuuu $000 LR S
03Fh AD1H ADC1 conversion high byte data register 0000 0000] ..uu uuuu A A AR
040h ADIM ADCI1 conversion middle byte data register 0000 0000( uuuu uuuu AR AR
041h ADILL ADCL conversion low byte data register 0000 0000| uuuu uuuu R
042h ADICNO ENADL - OSR([3:0] | CMFR [/ 000. 0000 | uuu. uuuu IR K
043h ADICN1 - - VREGN PGAGN[1:0] | ADGN[2:0] ..00 0000 | uuuu uuuu KKK KX
044h ADICN2 INIS1 - - - DCSET[3:0] Xxxx 0000 uuuu uuuu
045h ADICN3 INP[3:0] INN[3:0] 0000 0000| uuuu uuuu K KKK K KK K
046h ADICN4 VRH[1:0] VRL[1:0] INX[1:0] VRIS INIS  {|0000 00xx | uuuu uuuu Rk
047h AD1CN5 ENACM - VCMS | LDOPL - 1 - ENTPS | TPSCH [ 0.00 xx00 | uuuu uuuu el
048h LVDCN - - PWRS LVDS[3:0] LVDO ([xx00 0000| uuuu uuuu xR
049h TMA1CN ENTMA1| TMACL1| TMAS1 DTMA1[2:0] | - 0000 00.. | uOuu uu.u FIW KRR K
04Ah TMALIR TMA1 counter Register 0000 0000 uuuu UUUU | WO, WO, 0,0 No,Mo,Mo,/Mo
04Bh TMA1C TMA1C counter Register 0000 0000| uuuu uUUU | ro,mo,mo,ro rio,no,mo,no
04Ch TB1Flag - PWM7A | PWMBA | PWM5A | PWMAA | PWM3A | PWM2A | PWMIA |1.001 1111 | .uuu uuuu S0
04Dh TB1CNO ENTB1 TB1M[1:0] TB1RT[1:0] TB1CL | PWMO1 | PWMOO {0000 0000 uuuu uOuu *EEER WL
04Eh TBICNL PALNV PWMA1[2:0] IEXY PWMAO[2:0] 0000 0000| uuuu uuuu P
04Fh TB1RH TimerB1 counter Register [15:8] 0000 0000]| uuuu uuuu LT
050h TB1RL TimerB1 counter Register [7:0] 0000 0000| uuuu uuuu LOEEEGT
051h TB1COH TimerB1 counter Condition Register [15:8] 0000 0000| uuuu uuuu K kK Kk K k%
052h TB1COL TimerB1 counter Condition Register [7:0] 0000 0000| uuuu uuuu KKK KKK k%
053h TB1C1H TimerB1 counter Condition Register [15:8] 0000 0000| uuuu uuuu Kk K
054h TB1C1L TimerB1 counter Condition Register [7:0] 0000 0000( uuuu uuuu koK kK K Kk
055h TB1C2H TimerB1 counter Condition Register [15:8] 0000 0000| uuuu uuuu K kKK kK
056h TB1C2L TimerB1 counter Condition Register [7:0] 0000 0000| uuuu uuuu KK KKK Kk K
057h TC1CNO TC1S[1:0] | [ cpep | crup | Teen [Joooo 000o] wuuu uuuu uuuu uuuu
058h TCICN1 CPIIR | CPSS | CPILS[1:0] CP1PS[3:0] 0000 0000| uuuu uuuu uuuu uuuu
059h TC1ROH Capture 0 High Byte Data Register 0000 0000( uuuu uuuu uuuu uuuu
05Ah TC1ROL Capture 0 Low Byte Data Register XXXX XXXX [ uuuu uuuu uuuu uuuu
05Bh TC1R1H Capture 1 High Byte Data Register 0000 0000| uuuu uuuu uuuu uuuu
05Ch TCI1R1L Capture 1 Low Byte Data Register XXXX XXXX | uuuu uuuu uuuu uuuu
05Dh PT1 - - - - - PT1.2 - PT1.0 |[ .....0.0 | XXXX XXXX il
05Eh TRISC1 - - - - - TC1.2 - TC1.0 .....0.0 | uuuu uuuu KR
05Fh PT1DA - - - - - DAL.2 - DALO | .....1.1 | uuuu uuuu XK XX X
060h PT1PU - - - - - PUL.2 - PUL.0 .....0.0 | uuuu uuuu KRR R XX
061h PTIML - - - - - - INTEGO[1:0] ......00 [ uuuu uuuu RO
063h PT1INT - - - - - INTEG2 - - .....0.. | uuuu uuuu R
064h PT2 - - - - PT2.3 [ PT2.2 | PT2.1 | PT2.0 | .... 0000 | uuuu uuuu FEERERE
065h TRISC2 - - - - TC2.3 | TC2.2 | TC2.1 | TC2.0 | ....0000 | uuuu uuuu FRRERR
066h PT2DA - - - - DA2.3 | DA2.2 | DA2.1 | DA2.0 || .... 1111 | uuuu uuuu HRERR K
067h PT2PU - - - - PU2.3 | PU2.2 | PU2.1 [ PU2.0 || ....0000 | uuuu uuuu el
06Ah PT2INT - - - - INTG2.3 | INTG2.2 [ INTG2.1 | INTG2.0| .... 0000 | uuuu uuuu KRR
06Bh PT2INTE - - - - INTE2.3 [ INTE2.2 | INTE2.1 | INTE2.0 || .... 0000 | uuuu uuuu
06Ch PT2INTF - - - - INTF2.3 | INTF2.2 | INTF2.1 [ INTF2.0 || .... 0000 | uuuu uuuu il
06Dh PT4 PT4A7 | PTA6 | PTA5 | PT4.4 - - - - 0000 .... | XXXX XXXX R
06Fh PT4DA DA4.7 | DA4.6 | DA45 | DA4.4 - - - - 1111 .... | uuuu uuuu e
070h PT4PU PUA7 | PUAG | PUAS | PUAA - - - - 0000 .... | uuuu uuuu KRR
073h PT4INT INTGA.7 | INTGA4.6 | INTGA.5 | INTG4.4 - - - - 0000 .... | uuuu uuuu e
074h PT4INTE INTEA.7 | INTE4.6 | INTEA.S | INTE4.4 - - - 0000 .... | uuuu uuuu FRERRR
075h PTAINTF INTF4.7 | INTF4.6 | INTF4.5 | INTF4.4 - - - - 0000 .... | uuuu uuuu KRR
076h PT12 PT12.7 | PT12.6 | PT125 | PT12.4 | PT12.3 | PT12.2 | PT12.1 | PT12.0 |J0000 0000 uuuu uuuu R
077h TRISC12 TC12.7 | TC12.6 | TC12.5 | TC12.4 | TC12.3 | TC12.2 | TC12.1 | TC12.0 |(0000 0000| uuuu uuuu e
078h PT12DA DA12.7 [ DA12.6 | DA12.5 [ DA12.4 | DA12.3 [ DA12.2 | DA12.1 [ DA12.0 {11111 1111 uuuu uuuu R
079h PT12PU PU12.7 | PU12.6 | PU12.5 | PU12.4 | PU12.3 | PU12.2 | PU12.1 | PU12.0 |O000 0000| uuuu uuuu KRR
& 5-2 BIEFERRFIRED
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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,”.”unimplemented bit,“x”unknow n,“u”unchanged,“d”’depends on condition

IAddressg Name Bit7 | Bit6 | Bit5 Bit4 | Bit3 Bit2 | Bitl Bit 0 ARST IRST R/W
07Ah TMA2CN  [ENTMA2[TMACL2| TMAS2 DTMAZ2[2:0] - - 0000 00.. | uOuu uu.. * WL *** K --
07Bh TMA2R TMA2 counter Register 0000 0000 uuuu uuuu [wo,rw0,0,rv0 W0, IO, w0, e
07Ch TMA2C TMA2C counter Register 0000 0000 uuuu UuUU [WO,MW0, 0,0 WO, WO, WO, WC
07Dh SSPCNO ENSSP| CKP CKE SMP - - SSPM[1:0] 0000 ..00 | uuuu ..uu FREX KX
07Eh SSPSTAO [SSPBY|[SSPOV - - - - - | BF 00.. ... 0 uu.. ... u *k e e
07Fh SSPBUF0 |SSP Receive/Transmit Buffer Register [XXXX XXXX| uuuu uuuu KRKROR K KK
180h CFGO - - - - - GCRst [ENI2CT| ENI2C | .....000 | .....uuu R AR
181h ACTO SLAVE - - I2CER [ START | STOP | I2CINT | ACK [[0..0 0000 | uuuu uuuu KRR K X
182h STAO MACTF | SACTF | RDBF | RWF DFF ACKF GCF | ARBF [0011 0000| uuuu uuuu kR KKK Kk K
183h CRGO CRGJ[7:0] 0000 0000 uuuu uuuu KRKKR K KK
184h TOCO 12CTF | DI2C[2:0] | 12CTLT[3:0] 0000 0000| uuUL LLUU XEEEEEE R
185h RDBO RDBJ[7:1] RDBJ[0] [[xxXX XXXX| uuuu uuuu KRR R R R x
186h TDBO TDBO[7:1] TDBO[0] fxxxx xxxx| uuuu uuuu KR KK K K K K
187h SIDO SIDO[7:1], The corresponding address of the 7-bit mode [SIDOV[0]|0000 0000| uuuu uuuu R K
188h CFG2 - - - - - GCRst [ ENI2CT| ENI2C {0000 0000| ... .uuu S N
189h ACT2 SLAVE - - I2CER | START | STOP | I2CINT | ACK {0000 0000| uuuu uuuu KRKK R K KK
18Ah STA2 MACTF | SACTF | RDBF | RWF DFF | ACKF | GCF | ARBF [0011 0000| uuuu uuuu HORR KR K X
18Bh CRG2 CRG[7:0] 0000 0000| uuuu uuuu AR AR
18Ch TOC2 12CTF | DI2C[2:0] | I2CTLT[3:0] 0000 0000| uuuu uuuu KK K KK K K %
18Dh RDB2 RDB[7:1] RDB[0] [[xxxx Xxxx| uuuu uuuu AR A
18Eh TDB2 TDBO[7:1] TDBO[0] fxxxx xxxx| uuuu uuuu koK kK k%
18Fh SID2 SIDO[7:1], The corresponding address of the 7-bit mode [SIDOV[0]|0000 0000| uuuu uuuu AN
190h UROCN ENSP | ENTX X9 TX9D [PARITY - - WUE [000x x..0| uuuu u..u kKK ¥
191h UROSTA - RC9D | PERR | FERR | OERR | RCIDL | TRMT [ABDOVF{.x00 0110]| .uuu uuuu - nnrrrrrwo
192h BAOCN - - - - ENCR RC9 (ENADD|ENABD] .... 0000 | .... uuuu T AN
193h BGORH - - - Baud Rate Generator Register High Byte | ...x XxxX | ...u uuuu e E R
194h BGORL Baud Rate Generator Register Low Byte XXXX XXXX| uuuu uuuu koK K Kk K ok ok
195h TXOR UART Transmit Register [XXXX XXXX| uuuu uuuu KREROR K KK
196h RCOREG UART Receive Register IXXXX XXXX| uuuu uuuu [AAASAANS
197h UR2CN ENSP2| ENTX2 | TX92 | TX9D2 |PARITYZ - - WUE?2 |[000x X..0 [ uuuu u..u HREXK X
198h UR2STA - RC9D2 | PERR2 | FERR2 | OERR2 [ RCIDL2 | TRMT2 [ABDOVF2[|.x00 0110| .uuu uuuu -0, w0
199h BA2CN - - - - ENCR2 | RC92 [ENADD2ENABDZ| .... 0000 | .... uuuu ey R EER
19Ah BG2RH - - - Baud Rate Generator Register High Byte | ...x xxxx | ...u uuuu -y R R E
19Bh BG2RL Baud Rate2 Generator Register Low Byte XXXX XXXX| uuuu uuuu HURRER X
19Ch TX2R UART2 Transmit Register XXXX XXXX| uuuu uuuu HORR KR K X
19Dh RC2REG UART2 Receive Register XXXX XXXX| uuuu uuuu [AAASAAAS
19Eh CCNT - - - - CClLewel[2:0] xxxx x000| uuuu uuuu HRERR R
19Fh ENCCMode | ENCC7|ENCC6|ENCC5| ENCC4 | ENCC3 | ENCC2 | ENCCL1 | ENCCO [0000 0000| uuuu uuuu FORKK K K KK
1BOh PT1AIE - - - - - AlE12 - - uuuu uOuO| uuuu uOuo HORR K KR x
1B3h PT4AIE AIE47 | AIE46 | AIE4S | AIE44 - - - - 0000 uuuuf 0000 uuuu KRR R R Rx

080h ~ OFFh SRAM as 128Byte Uuuu uuuu| uuuu uuuu KORKRR KKK
100h ~ 17Fh SRAM as 128Byte UUUU UUUU| UUUU Uuuu kR K K Kk X
200h ~ 2FFh SRAM as 256Byte UUUU UUUU| UUUU UuUu kR K Kk X

= 5-3 $UEFMEREYIR(ED)
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6. BSIFIE

Absolute Maximum Ratings :

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

Voltage applied at VDD t0 VSS ... .. i e e a e -0.2Vto 6.0V
Voltage appliedtoany pin  ........... ittt innaae e annnnnns -0.2VtoVvDD +0.3V
Voltage applied to RST/VPP pin ... .. ettt s i aae e annennnenns -0.2Vto8.75V
Diode current at any deviceterminal . ... ... i e +2 mA
Storage temperature, Tstg: (unprogrammed device) .. ..........ciiiiiiimernnnnnn -55°C to 150°C

(programmed device) ...ttt e -40°C to 85°C
Total power diSSiPation. . . ... . e e e 0.5w
Maximum output current sink by any PORT1to PORT21/Opin........... ... 20mA
Maximum output current sink by any PORTE /O pin. . ... ... ... 0 o i 90mA

6.1. Recommended operating conditions

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

Sym. Parameter Test Conditions Min. | Typ. | Max. Unit
Vop Supply Voltage All digital peripherals and CPU 2.2 5.5
Vbpa Supply Voltage Analog peripherals 24 4.5 \%
Vss Supply Voltage 0 0
Watch crystal XTS[1:0]=0x 32768
Vpp=2.2V~5.5V,
Ceramic resonator XTS[1:0]=10 450K 8M
External ic res ENXT[0]=1 [1:0]
XT Oscillator Crystal XTS[1:0]=11 M 8M Hz
Frequency | Ceramic resonator Vpp=3.6V~5.5V, XTS[1:0]=10 450K 16M
Crystal ENXT[0]=1 XTS[1:0]=11 M 16M

6.2. Internal RC Oscillator

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

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

1.843MHz Mode:
-20% 1.843 +20%
ENHAOQ[0]=1, HAOM[1:0]=00b,

3.686MHz Mode:
HAO High Speed Oscillator frequency -20% 3.686 +20% MHz
ENHAQ[0]=1, HAOM[1:0]=01b

7.834MHz Mode:
-20% 7.834 | +20%
ENHAOI[0]=1, HAOM[1:0]=11b

LPO Low Power Oscillator frequency Vpp supply voltage be enable LPO -20% 145 +20% KHz

|
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Figure 6.2-5 HAO(01b) vs. Temperature
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6.3. Supply current into VDD excluding peripherals current

Ta=25°C,Vpp = 3.0V,0SC_LPO = 14.5KHz,unless otherwise noted

HYGON

Sym. | Parameter Test Conditions Min. | Typ. | Max. | Unit
lam1 Active mode 1 OSC_CY = off, OSC_HAO = 7.834MHz, CPU_CK = 7.834MHz 600 1000 uA
lam2 Active mode 2 OSC_CY = off, OSC_HAO =3.686MHz, CPU_CK = 3.686MHz 320 650 UA
Iam3 Active mode 3 | OSC_CY = off, OSC_HAO = 1.843MHz, CPU_CK = 1.843MHz 210 450 UuA
Iama Active mode 4 | OSC_CY = off, OSC_HAO = 1.843MHz, CPU_CK = 1.843MHz/2 160 350 UuA
ILpy Low Power 1 OSC_CY = off, OSC_HAO = off, CPU_CK = LPO, 2 5 UuA
lpo Low Power 2 OSC_CY = off, OSC_HAO = off, CPU_CK = LPO, Idle state 1.0 25 UuA
ILps Low Power 3 OSC_CY = off, OSC_HAO = off, CPU_CK = off, Sleep state 0.25 1.0 UA
lpa Low Power 4 OSC_CY = 32768, OSC_HAO = off, CPU_CK = 32768, Idle state 3.23 UuA
Iips Low Power 5 OSC_CY = 32768, OSC_HAO = off, CPU_CK = off, Sleep state 1.75 UA

OSC_CY : External Oscillator frequency.

OSC_HAO : Internal High Accuracy Oscillator frequency.

CPU_CK : CPU core work frequency.

Ta = 25°C,Vpp = 5.5V,0SC_LPO = 14.5KHz,unless otherwise noted

Sym. | Parameter Test Conditions Min. | Typ. | Max. | Unit
Ismi | Active mode 1 | OSC_CY = off, OSC_HAO = 7.834MHz, CPU_CK = 7.834MHz 1200 | 1800 uA
Iaz | Active mode 2 | OSC_CY = off, OSC_HAO =3.686MHz, CPU_CK = 3.686MHz 720 1200 uA
laz | Active mode 3 | OSC_CY = off, OSC_HAO = 1.843MHz, CPU_CK = 1.843MHz 500 1000 uA
laa | Active mode 4 | OSC_CY = off, OSC_HAO = 1.843MHz, CPU_CK = 1.843MHz/2 400 800 UA
Ip1 Low Power 1 OSC_CY = off, OSC_HAO = off, CPU_CK = LPO, 4 10 UA
ILp2 Low Power 2 OSC_CY = off, OSC_HAO = off, CPU_CK = LPO, Idle state 25 5 UA
Iip3 Low Power 3 OSC_CY = off, OSC_HAO = off, CPU_CK = off, Sleep state 0.4 2 UA
ILpa Low Power 4 OSC_CY = 32768, OSC_HAO = off, CPU_CK = 32768, Idle state 8.56 UA
Ips Low Power 5 OSC_CY = 32768, 0SC_HAO = off, CPU_CK = off, Sleep state 4.97 uA

lam1 vs. VDD lamz VS. VDD
600 900
800
500 _—
700

T 400 / T 600 —

= / £ 500 —

g 200 ——— 3 300 —

100 200
100
0 0
2V 2.5V E\ 3.5V av 4.5V 5V 5.5V 2V 2.5V 3V 3.5V av 4.5V 5v 5.5V
VDD(V) VDD(V)

Figure 6.3-1 lam1 vs. VDD

Figure 6.3-2 lamz vs. VDD

|
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lams vs. VDD lama VS. VDD
1600 450
1400 400 e
1200 // 350 //
2 1000 < 300 =
= _— F 250
€ 800 S _—
[ / @ 200
I E—— 3 150 \/
400 100
200 50
0 0
V. 25V 3V 35V 4V 45V 5V 55V V. 25V 3V 35V 4V 45V 5V 55V
VDD(V) VDD(V)
Figure 6.3-3 lams vs. VDD Figure 6.3-4 lawa vs. VDD
l,py VS. VDD IDLE vs. VDD
25 1.400
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2.0 —~
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0.0 0.200
V. 25V 3V 35V 4V 45V 5V 55V
VDD(Y) 0.000
55V 50V 45V 40V 35V 30V 25V 2.0V
Figure 6.3-5 ILp1 vs. VDD Figure 6.3-6 ILr2 vs. VDD
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Figure 6.3-7 Ies vs. VDD
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6.4. Portl, 2
Ta = 25°C,Vpp = 3.0V,unless otherwise noted
Sym. Parameter Test Conditions Min. Typ. Max. Unit
Input voltage and Schmitt trigger and leakage current and timing
Vg High-Level input voltage 2.1
\%
Vi Low-Level input voltage 0.9
Vhys Input Voltage hysteresis(VIH - VIL ) 0.4 \Y
lika Leakage Current 0.1 uA
Rpu Port pull high resistance 60 kQ
Output voltage and current and frequency
. VDD=3V, IOH=-10mA, VDD -0.4
Vou High-level output voltage
VDD=5V, IOH=-15mA, VDD -0.4 v
VDD=3V, IOL=10mA VSS +0.4
VoL Low-level output voltage
VDD=5V, IOL=15mA VSS +0.4
VDD=3V,VOH vs. IL VDD=3V,VOL vs. IL
35 0.45
30 ——PT1X 040 |_——PTLX
. \ 0.35 //
- \ S 030
Z 20 \ 2 025 /
o0 F-4
£ 95 2 020 //
= o 0.15 —
0.10
05 005 -
0.0 0.00 /
OMA 5MA 10MA 15MA 20MA 25MA 30MA 35MA OMA  5MA  10MA 15MA 20MA  25MA  30MA
Figure 6.4-1 Von VvsS. lon Figure 6.4-2 VoL vs. loL
V,./V, vs. VDD
25
——VIH
2 viL —
g s //
7 L.
S 1 ——
0.5
0
2v 3v 4v
VDD(V)
Figure 6.4-3 Viu/ViL vs. VDD
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Ta = 25°C,Vpp = 3.0V,unless otherwise noted

Sym. Parameter VDD Test Conditions Min.| Typ. |Max.| Unit
Input voltage and Schmitt trigger and leakage current and timing
Vi |High-Level input voltage 3 2.1 \Y,
V. |Low-Level input voltage 3 0.9
Viys Input Voltage hysteresis(VIH - 3 04 Vv
VIL)
lke |Leakage Current 3 0.1 UA
Rpy |Port pull high resistance - 60 kQ
Output voltage and current
3V -4 -8 mA
lon Standard GPIO, SEG and COM Voh=0.9VDD
Source Current 5V -8 .15 mA
3V 16 32 mA
loo |COM Sink Current \Vol=0.1*VDD
5V 40 80 mA
CClLevel=2'b111 -15
CClLevel =2'b110 -13
CClLevel =2'b101 -11
CClLevel =2'b100 -9
Constant current level 5V mA
CClLevel =2'b011 -7
CClLevel =2'b010 -5
cc CClLevel =2'b001 -3
CClLevel =2'b000 -2
Current Skew (Channel) 3V/5V  |Vds=0.5V, CCLevel=2'b111 +3 %
Current Skew (IC) 3V/5V  |[Vds=0.5V, CCLevel=2'b111 +3 %
gu:pu: \(;ulzrent \és. " 5V Vds=0.5V~3.5V, +0.3 %
utput Voltage Regulation CClevel=2'b111
Output Current vs. Supply VDD=3.0V~5.5V,
Voltage Regulati i 13 %
ottage Regulation Vds=0.5V, CCLevel=2'b111
VDD=3V,VOH vs. IL VDD=3V,VOL vs. IL
3.2 0.40
——PT6.X 035 |_——PT6X _
> \ %n 030 /
= 2.8 ._3 0.25 //
g . \ > 020 /
§ \ 0.15 /
24
~ 0.10
- 0.05 //
0.00
2.0 OMA 5MA 10MA15MA20MA25MA30MA35MA40MA45MAS50MA
OMA 5MA 10MA 15MA 20MA 25MA 30MA 35MA 40MA

Figure 6.5-1 Von vs. lon
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6.6. Reset(Brownout, External RST pin, 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, td-LVR 2 us
VDD Start Voltage to accepted reset internally ipo
(LDH).VLVR TA=25°C 1.0 1.3 1.6 \Y,
BOR1 VDD Start Voltage to accepted reset internally — AN o
(LDH).VLVR, TA=-40°C ~ 125 °C 1.0 1.6 \Y
Current consumption VDD=3.3V 0.2 UA
VDD=5.5V 0.3 uA
Pulse length needed to accepted reset internally, 2 uS
td-LVR
_?S_F;—STOE'[Z:O]:OO“J’ 8% 2.0 +8% Vv
VDD Start Voltage to accepted reset internally (L=>H) — -
BOR_TH[2:0]=001b, 8% 20 +8% v
TA=-40°C~85°C ° ' ’
$£_R2_5T02[2:O]:001b, 8% | 1.95 | +8% Vv
VDD Start Voltage to accepted reset internally (H=L) — —
BOR_TH[2:0]=001b, 8% 1.95 +8% v
TA=-40°C~85°C 0 ' ’
BOR2 Hysteresis, VHYS-LVR 50 mvV
VDD Start Voltage to accepted reset internally (L=»H) | BOR_TH[2:0]=010b -8% 2.2 +8% Vv
VDD Start Voltage to accepted reset internally (L=»H) | BOR_TH[2:0]=011b -8% 25 +8% \V;
VDD Start Voltage to accepted reset internally (L=>H) | BOR_TH[2:0]=100b -8% 28 +8% \Vi
VDD Start Voltage to accepted reset internally (L=»H) | BOR_TH[2:0]=101b -8% 3.0 +8% Vv
VDD Start Voltage to accepted reset internally (L=»H) | BOR_TH[2:0]=110b -10% 3.7 +10% \V;
VDD Start Voltage to accepted reset internally (L=»H) | BOR_TH[2:0]=111b -10% 4.0 +10% \Vi
Current consumption VDD=3.3V 8 uA
VDD=5.5V 10 uA
Pulse length needed as RST/VPP pin to accepted reset internally, td-RST 2 us
RST Input Voltage to accepted reset voltage 1.1 \
Reset release voltage 2 \V;
Operation current, ILVD 25 uA
External input voltage to compare reference voltage 1.15 1.2 1.25 Y]
Compare reference voltage temperature drift TA = -40°C ~ 85 °C 1.147 1.255 \VJ
Detect VDD voltage rang by user option, VSVS VLDx[3:0]=1110b 4.0
Detect VDD voltage rang by user option, VSVS VLDx[3:0]=1101b 3.6
Detect VDD voltage rang by user option, VSVS VLDx[3:0]=1100b 3.3
Detect VDD voltage rang by user option, VSVS VLDx[3:0]=1011b 3.0
Detect VDD voltage rang by user option, VSVS VLDx[3:0]=1010b 2.9
LVD Detect VDD voltage rang by user option, VSVS VLDx[3:0]=1001b 2.8
Detect VDD voltage rang by user option, VSVS VLDx[3:0]=1000b 2.7
-5% +5% \Y
Detect VDD voltage rang by user option, VSVS VLDx[3:0]=0111b 2.6
Detect VDD voltage rang by user option, VSVS VLDx[3:0]=0110b 25
Detect VDD voltage rang by user option, VSVS VLDx[3:0]=0101b 2.4
Detect VDD voltage rang by user option, VSVS VLDx[3:0]=0100b 2.3
Detect VDD voltage rang by user option, VSVS VLDx[3:0]=0011b 2.2
Detect VDD voltage rang by user option, VSVS VLDx[3:0]=0010b 2.1
Detect VDD voltage rang by user option, VSVS VLDx[3:0]=0001b 2.0
BOR1/BOR2 : Brownout Reset; LVR : Low Voltage Reset of BOR; LVD : Low Voltage Detect; RST : External Reset pin
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BOR vs. TA BOR2TH=001 vs. TA
16
==VLVR 2.04
1.4 S~ 2.02 ———
12 AQT 2.00 P——
= __ 198
% 1.0 3 1.96 7%‘
£ o8 8 194
S 06 S 19 /
1.90
0.4 1.88 ——VLVR
0.2 1.86 Release
1.84
00 40 20 0 25 45 65 85 105 125 145
40 20 0 25 45 65 85 105 125 145
Figure 6.6-1 BOR vs. Temperature Figure 6.6-2 BOR2 vs. Temperature
Vrst=VDD —
BOR2 (L—~>H)
BOR2 (H—L)
BOR1 VLVR v,
HYS-RS$T
BORL - 2 Start Vrst
=0.3xVDD / T
trst ta-LvR rRST*l
— = — — K lgRsT —
occur|  —
§ § occur
Resetstage| £ Reset state]
=] =1
no occur no occur
Figure 6.6-3 BOR Reset diagram Figure 6.6-3 RST Reset diagram
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Ta = 25°C,Vpp = 3.0V,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. Max. Unit
VDDA operation current, lyppa IL = 0mA LDOCJ[2:0]=000b 20 UuA
LDOC [2:0]=000b 2.4 v
LDOC [2:0]=001b 2.6 v
LDOC [2:0]=010b 2.9 v
IL=0.1mA, LDOC [2:0]=011b o 3.3 o \Y
Select VDDA output voltage VDD=5.5V LDOC [2:0=100b 5% 36 5% v
LDOC [2:0]=101b 4.0 v
LDOC [2:0]=110b 45 v
LDOC [2:0]=111b 5.0 v
VDDA -
IL =10mA,
LDOC [2:0]=000b | -6% 2.4 v
VDD=2.6V
VDD=2.9V,
Dropout voltage VDDA=2.9V mode (LDOC [2:0]=010b), 200 mv
IL=10mA
Temperature drift LD_OC [2:0]=000b Ta=-40°C~85°C 50 ppm/°C
IL = 10uA
Vpp Voltage drift LDOC [2:0]=000b Vpp=2.2V~5.5V +0.2 %IV
ACM operation current, Iacm VDDA=2.4V, 50 UA
Internal Analog Common Mode | ENADC[0]=1b, VCMS=0b, VDDA v
Voltage ,Vacu=1.2V or Vacw ENACM=1b IL = OUA
ACM =
VDDA/2 VCI\iIS 1b, 12 v
IL_ OuA
. Ta=-40°C~85°C, o
Temperature drift ENACM [0]=1b 50 ppm/°C
VDDA : Adjust Voltage Regulator,
ACM : Internal Analog Common Mode Voltage VDDA/2 (No voltage output) or 1.2V
VDDAO0O0O vs. VDD VDDAO010 vs.VDD
2.500 3.000
2.450 2.950
< <
2 2.400 2 2.900
> >
2.350 2.850
2.300 2.800
55 54 52 50 48 4.6 44 42 40 38 36 3.4 32 30 28 26 24 55 54 52 50 48 46 44 42 40 38 36 34 32 30
VDD(V) VDD(V)
Figure 6.7-1 VDDA(000b) vs. VDD Figure 6.7-2 VDDA(010b) vs. VDD
VDDA110 vs. VDD VDDAOOO vs. TA
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Figure 6.7-5 VDDA(010b) vs. Temperature

VDDA vs. IL
242
al ——VDD=3.6V
2.40 \\
239 N
<238 —
S 236
235 —
234
233

2.32

OMA 5MA 10MA 15MA

IL

20MA

25MA 30MA

Figure 6.7-7 VDDA vs. Load current

6.8. SD18, Power Supply and recommended operating conditions

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

Figure 6.7-6 VDDA(110b) vs. Temperature

Sym. Parameter Test Conditions Min. Typ. | Max. Unit
Vspis Supply Voltage at VDDA ENVDDA[0]=0 | 2.4 4.5 \
f Modulator sample frequency, ADC_CK 1000 KHz
1 | Over Sample Ratio, OSR 64 65536
Operation supply current GAIN =16,
I spis . ENADC[0]=1 260 uA
without PGA ADC_CK=1MHz

6.8.1. PGA, Power Supply and recommended operating conditions
Ta =25°C,Vpp = 3.0V, VDDA=2.4V,unless otherwise noted

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

Vpca Supply Voltage at VDDA ENVDDA[0]=0 | 2.4 4.5 \

| pca Operation supply current 400 UuA

Gpoa Gain temperature drift Ta =-40°C~ 85°C GAIN=8*16 10 ppm/°C
ADC CLK=1MHz,

Input RMS Noise OSR=65536, GAIN=8*16 106 nv

ADC VR=1.2V
w/ chopper mode
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6.8.2. SD18,performance

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

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

VDDA=2.4V,V\g=1.0V,ASI=+200mV
INL Integral Nonlinearity(INL) +0.003 | +0.01 %FSR
VDDA=2.4V,V\g=1.0V,ASI=+450mV

No Missing Codes® ADC_CK=1MHz,0SR=65536 23 Bits
Gspis Temperature drift Gain x16 Ta =-40°C~ 85°C 10 ppm/°C

Offset error of Full Scale
Rang input voltage range Gain=2 1 %FSR
with Chopper without PGA

E Offset error temperature drift | AVR=1.2V GAIN=2 0.06 WIC
o8 with chopper without PGA DCSET[3:0]=<0000> GAIN=4 0.06
*AAl is external short GAIN=16 0.06
Offset temperature drift
without GAIN=128 0.09 uv/eC
chopper
Ven=0.7V to 1.7V, V=0V, 20
L Vyr=1.0V,without PGA GAIN=1
CMspis | Common-mode rejection dB
Ven=0.7V to 1.7V, V=0V, 75
Vyr=1.0V, without PGA GAIN=16
GAIN=1
VDDA=3.0V,AVDDA=+10
_— PGA=off
PSRR DC power supply rejection omV, Vyr=1.0V, GAIN=16 75 dB
Vg=1.2V,Vg =12V, -
PGA=8
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ADC Offset vs Temperature

VDD=3.3V ,VDDA=2.4V
VR=Ext1.2V, Chopper On

)
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S
o

Normalized Offset{uv
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Figure 6.8-1 ADC Offset drift with Temperature

ADC Gain Ratio vs Temperature, VR=ext.1.2v
ADC Vin=0.6 x Full scale

200

100

s
& o
2
s 100
(-
c
= -200
U]
g 300
®
E 400 VvDD3.3V, VDDA2.4V
2 VR=Ext.1.2v

-500

600

Temperature ("C)
——m ADGN1 = ADGN2 ADGNA ADGNS = ADGN16

Figure 6.8-3 ADC Gain drift with Temperature
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Figure 6.8-2 PGA Offset drift with Temperature
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6.8.3. SD18 Noise Performance

Ta = 25°C,Vpp = 3.0V, VDDA=2.4V,unless otherwise noted
HY17P48 Xt SD18 {2 T EERVMNIREMIE. TRIIHBENIEEHKERS Gain, Output rate, [ Bis
BRAMABEEXR. IHFHHREEIINESMANSER , £58EN 1.2V, B 1024 EHUE.

ENOB(RMS) with OSR/GAIN at A/D Clock=1MHz, VDD=3.3V, VDDA=2.4V, Vin=Ext.Short, VREF=(SDRV)/2=1.2V, I

Max. OSR 64 128 256 512 1024 | 2048 | 4096 8196 | 16384 | 32768 | 65536
Vin(mv) ( Output rate(Hz)
1
—0.9\/)REF Gain | = PG'\,‘AG « ADGN| 1975 | 7813 3906 1953 977 488 244 122 61 31 15
2160 | 025 [=] off [x| 025 | 1375 | 1682 | 17.63 | 1804 | 1864 | 1912 | 1946 | 19.95 | 2033 | 2071 | 20.81
+2160 05 |=| off |x| 05 | 1322 | 1675 | 17.45 | 17.93 185 | 19.04 | 19.41 | 19.85 | 2017 | 20.68 | 20.87
+1080 1 |=| off |x| 1 13.05 | 16.59 173 | 17.85 | 1837 188 | 1919 | 1958 | 20.03 204 | 2065
+540 2 [=] off [x]| 2 1384 | 1652 | 17.05 | 17.56 | 18.08 | 1845 | 1891 | 19.37 | 1971 | 2009 | 20.38
+270 4 [=] off |x]| a4 1121 | 1614 | 1681 | 17.29 178 | 1823 | 1858 | 18.99 | 19.28 | 1959 | 19.86
+135 8 |=| off |x| 8 1185 | 1578 | 16.32 | 1682 | 17.22 | 17.69 | 18.04 | 1856 | 1892 | 19.28 | 1951
+68 16 |=| off |x]| 16 971 | 1535 | 1589 | 1632 | 1671 | 17.25 | 1754 | 17.91 | 1848 | 18.87 | 18.87
+540 2 [=| 2 x| 1 1371 | 1639 | 17.11 | 17.63 18.2 1868 | 19.01 | 1944 | 1984 | 2031 | 2057
+270 4 =] a4 |x 1416 | 1634 | 1694 | 1754 | 17.96 185 | 18.87 | 1928 | 19.82 | 20.08 | 20.45
+135 8 =] 8 |[x| 1 1301 | 1608 | 1678 | 17.26 17.7 | 1824 | 1856 | 19.05 | 19.59 20 20.35
+8 128 |=| 8 |x| 16 10.91 126 | 1316 | 1367 | 1415 | 1459 | 1499 | 1554 | 1601 | 1651 | 17.03

(1) Max. Vin(mV) is the max. input voltage single end to ground(VSS)
ENOB(RMS) with OSR/GAIN at A/D Clock=1MHz, VDD=3.3V, VDDA=2.4V, Vin=Ext.Short, VREF=(SDRV)/2=1.2V, at High Accuracy Mode

Max. OSR 64 128 256 512 1024 | 2048 | 4096 8196 | 16384 | 32768 | 65536
Vin(mv) ( Output rate(Hz)
1
—0.9\/)REF Gain | = PG'\,‘AG « ADGN| 1975 | 3908 1953 977 488 244 122 61 31 15 8
2160 | 025 [=] off [x| 025 | 1571 | 17.35 | 1814 | 1859 | 19.09 | 19.69 20 2045 | 2093 | 21.41 218
+2160 05 |=| off |x| o5 | 1568 | 17.28 | 17.99 | 1851 19.1 1955 | 19.87 | 2041 | 2088 | 2125 | 2176
+1080 1 |=| off |x| 1 1574 | 17.16 | 17.81 | 1832 | 1886 | 1934 | 19.73 202 207 | 2105 | 215
+540 2 [=] off [x]| 2 1565 | 16.94 | 17.57 | 18.07 | 18.56 191 | 19.42 | 19.96 | 2037 | 20.81 21.2
+£270 4 [=] off |[x]| a4 154 | 1668 | 17.24 | 17.76 | 1824 | 1875 | 1911 | 1957 | 20.02 204 | 2079
+135 8 |=| off |x| 8 15.44 | 1628 | 16.83 | 17.34 | 17.79 | 18.25 186 | 1909 | 1964 | 2002 | 2042
+68 16 |=| off |x| 16 | 1505 | 1575 | 16.36 | 16.73 | 17.28 | 17.65 | 17.99 | 1848 | 19.12 | 19.62 | 19.84
+540 2 [=| 2 x| 1 1572 | 1693 | 17.66 | 1811 | 1865 | 19.05 | 19.44 | 1995 | 2042 | 2089 | 21.31
+270 4 =] a4 |x 1572 | 1678 | 17.38 179 | 1844 | 1891 | 1926 | 1981 | 2033 | 2077 | 21.17
+135 8 =] 8 |[x| 1 1538 | 1655 | 17.08 177 | 1819 | 1864 | 1901 | 1943 | 19.95 | 2052 | 20.99
+8 128 8 |x| 16 1232 | 1284 | 1342 | 1388 | 1451 | 14.01 154 | 1598 164 | 1685 | 17.38

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

Table6.8-1 SD18 ENOB Table

RMS(uV) with OSR/GAIN at A/D Clock=1MHz, VDD=3.3V, VDDA=2.4V, Vin=Ext.Short, VREF=(SDRV)/2=1.2V,
Max. OSR 64 128 256 512 1024 2048 4096 8196 16384 32768 65536
_ Vm(mV)m - O_utput rate(Hz) 15625 7813 3906 1953 977 488 244 122 61 31 15
=0.9VREF Gain = PGAGN x ADGN
+2160 025 |[= off x| 025 | 671.89 80.16 45.86 34.33 22.66 16.24 12.85 9.17 7.02 5.40 5.03
+2160 05 |= off x| o5 485.91 42.06 25.98 18.61 12.47 8.62 6.65 4.90 3.93 2.75 2.42
+1080 1= off X 1 273.55 23.55 14.41 9.83 6.85 5.08 3.89 2.96 2.17 1.68 1.41
+540 2 |= off X 2 79.17 12.35 8.56 5.98 4.19 3.23 2.35 1.72 1.35 1.03 0.85
+270 4 = off X 4 245.11 8.02 5.06 3.61 2.55 1.89 1.48 112 0.91 0.73 0.61
+135 8 |= off X 8 78.63 5.16 3.54 2.50 1.90 1.37 1.07 0.75 0.58 0.46 0.39
+68 16 |= off X 16 173.38 3.47 2.39 1.77 1.35 0.93 0.76 0.59 0.40 0.30 0.30
+540 2 |= 2 X 1 86.43 13.49 8.21 5.73 3.85 2.75 2.20 1.63 1.24 0.89 0.74
+270 4 |= 4 X 1 31.73 6.98 4.62 3.03 2.27 1.56 1.21 0.91 0.63 0.52 0.41
+135 8 |= 8 X 1 35.19 4.20 2,58 1.85 1.36 0.93 0.75 0.53 0.37 0.28 0.22
+8 128 |= 8 X 16 9.44 2.91 1.98 1.39 1.00 0.73 0.56 0.38 0.27 0.19 0.14
(1) Max. Vin(mV) is the max. input voltage single end to ground(VSS)

RMS(uV) with OSR/GAIN at A/D Clock=1MHz, VDD=3.3V, VDDA=2.4V, Vin=Ext.Short, VREF=(SDRV)/2=1.2V, at High Accyracy Mode
Max. OSR 64 128 256 512 1024 2048 4096 8196 16384 | 32768 | 65536
Vin(mv) ( Output rate(Hz)
— 1
_0.9\/)REF Gain = PG’\,‘O\G % ADGN 15625 3906 1953 977 488 244 122 61 31 15 8
+2160 0.25 |= off x| 0.25 172.75 55.41 32.04 23.45 16.57 10.98 8.87 6.48 4.64 3.32 2.53
+2160 05 |[=| off x| 05 88.54 29.11 17.86 12.45 8.25 6.04 4.82 3.32 2.41 1.85 1.30
+1080 1 |=| off X 1 42.21 15.82 10.11 7.08 4.87 3.48 2.66 1.92 1.36 1.07 0.78
+540 2 |=| off X 2 22.46 9.20 5.98 4.22 3.00 2.06 1.65 1.14 0.86 0.63 0.48
+270 4 |=| off X 4 13.40 5.52 3.74 2.60 1.88 1.31 1.02 0.74 0.54 0.42 0.32
+135 8 off X 8 6.53 3.64 2.50 1.75 1.28 0.93 0.73 0.52 0.35 0.27 0.21
+68 16 |[=| off x| 16 4.28 2.62 1.72 1.33 0.91 0.71 0.56 0.40 0.25 0.18 0.15
+540 2 |= 2 X 1 21.48 9.27 5.60 4.11 2.81 2.13 1.63 1.15 0.83 0.60 0.45
+270 4 |= 4 X 10.72 5.14 3.39 2.37 1.62 1.18 0.93 0.63 0.44 0.32 0.25
+135 8 |= 8 X 1 6.80 3.01 2.09 1.36 0.97 0.71 0.55 0.41 0.29 0.19 0.14
+8 128 |=| 8 x| 16 3.54 2.46 1.65 1.20 0.77 0.59 0.42 0.28 0.21 0.15 0.11
(1) Max. Vin(mV) is the max. input voltage single end to ground(VSS)

Table6.8-2 SD18 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:

In(FSR_j
ENOB(RMS) = RMS Noise )

[2 x VREF x \/wf(ADo[k] - Average J

k=1

RMS Noise = H2s

Where FSR (Full - Scale Range) = 2 x VREF/Gain.
1024

> (ADOK])

Average = XL
1024

© 2019-2023 HYCON Technology Corp DS-HY17P48-V08_SC
page40

www.hycontek.com


http://www.hycontek.com/

HY17P48
8-Bit RISC-like Mixed Signal Microcontroller HVCQ"

Embedded 18-Bit ZAADC and 8x7 LED Driver HYCON TECHNOLOGY

6.8.4. SD18 ,Temperature Sensor
TA = 25°C,VDD = 3.0V, VDDA=2.4V,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. | Unit
TCs | Sensor temperature drift 173 uv/°C
Absolute Temperature Scale
KT -272 °C
0°K
One point calibrate error
TCerrR Calibration at 25°C of -40°C~85°C +2 °C
temperature

TPS error with temperature
VDD=3.3v,VDDA=2.4v,0SR=65536

ADGN=1,VR=V12-VSS
TPS Offset = 1
TPS Data=(TPSCHO(TSO-TS0)-TPSCHI1(TS0-TS0))/2

0.5 .
g g5 369 1pA] 0.8 |25.244.2164.3(84.2|99.2124.8
GJ _
2 -0
4
©
& 5 \\
5
220
wv)
[aN
=25 \
-30
TACC)
——E5
Figure 6.8-3 ADC Temperature Error
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6.9. Build-In EPROM(BIE)

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

Vss Supply Voltage

Sym. Parameter Test Conditions Min. | Typ. | Max. | Unit
VsiE Supply Voltage at VPP PIN 85 | 875 \Y

lsie Operation supply current 3 mA
0 \Y

instruction to program the words one by one into the BIE block.

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

6.10.Build-In EPROM(BIE) Low voltage control circuit

TA = 25°C,vDD = 3.05V, unless otherwise noted

Vss Supply Voltage

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

0 \%

without connecting to the external VBIE power source.

When the 2.75V low voltage programming control circuit is activated, users can program the BIE block

HY17P48

VDD

1~ 10uF
BIE Control VSS
Circuit

Cvpp
0.47uF

VPP p—@——m--ooo--

VB\E
Internal -

Figure 6.10-1 BIE typical application circuit and low

voltage control circuit
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7. iIJRER

REEE spemzt | 3l HRER |EFAE| HEaE | MR | B MSL
Eirn | HS? et 8 | @

HY17P48-D000 Die - D 000 000 Tray 250 | Green* -
HY17P48-NS32 QFN 32 N S32 000 Tape & Reel| 5000 | Green*| MSL-3
HY17P48-ES28 SSOP 28 E 528 000 Tube 50 Green* | MSL-3
HY17P48-ES28 SSOP 28 E 528 000 Tape & Reel | 3000 | Green*| MSL-3
HY17P48-ES20 SSOP 20 E S20 000 Tube 58 | Green*| MSL-3
HY17P48-ES20 SSOP 20 E S20 000 Tape & Reel| 3000 | Green*| MSL-3

'Enail madRERERs REEFNBRS (ZAR / FEm / KERFRN)
fign : e HY17P48 KEIRRIRSRIBEINEFRIERSH 008 , EEEN~RER AR, WT
BARR 459 HY17P48-D000-008
fign : EFEKE HY17P48 A BHNEE R ERENFRERFEE. WTERES
HY17P48-D000
g0 - EAFEKE HY17P48 A TEFFRIBNZ= R R BERENFmERER A SSOP20 HE , NI
BmE I HY17P48-ES20 , BFELL Tape & Reel HE7 , MR TRRZIN , iEFEIEHALHEE
R Tape & Reel
fgn : e HY17P48 KERRIRSS RIBAEFRIBRS /I 009 , Mm KA REHER SSOP20
5, WTEEEZ HYL7P48-ES20-009 , EHFELA Tape & Reel HER , NIBRTEEEZI , 15
HaliERR RN Tape & Reel
fign : BE9FEKE HY17P48 A BN a FBEEENFmEEH QFN32 HEE , I
EARE 79 HY17P48-NS32 , EHELA Tape & Reel 5T, MR TEREESN , iEEHIIEAHEE
R/ Tape & Reel
fign ,@,:E’J HY17P48 R ERRIRSRIBAEF IS/ 007 , ME K= mETER QFN32
, WTREREZ 7 HY17P48-NS32-007 , BELL Tape & Reel % , MR TEREREI , B
%uJ;IEEHj‘ﬁ@zéHﬁWa Tape & Reel
2 EFRBRRS
“HBRS& Reel BAMMERSAEZIRBSNEFREBRES , MEZEOAATHB,
3 MSL:
IDESRM SR RIRIE IPC/JEDEC J-STD-020 HHBEINLLRIG SR , HeE
IPC/JEDEC J-STD-033 RUTNERNE, B3, iEhSER.
4Green (RoHS & no CI/Br):
HYCON F=FE5 9 Green Product , fF& RoHS $§< , REACH BXEIR(SVHC) AR TR E=ME
(Br<900ppm or CI<900ppm or (Br+Cl)<1500ppm),

|
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8. HRBIIER

8.1. SSOP28(ES28)

8.1.1. Package Dimensions SSOP28(150mil)
D

10 ABEHARA AR

— 7
[
[
I

o
i ‘ < =
AL T T A -

T §
<
SYMBOLS MIN NOM MAX
A 1.34 1.63 1.75
A1 0.10 0.15 0.25
A2 - - 1.50
b 0.20 - 0.30
c 0.18 - 0.25
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
) 0 - 8

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

3. Unit: mm.
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8.1.2. Tube Dimensions SSOP28(150mil) (SE28)

((

\\\\

SYMBOLS

A

B C

Spec.

529.6x1.0

8.001+0.127 | 3.937+0.127

© 2019-2023 HYCON Technology Corp

www.hycontek.com

Unit : mm
T

B
4

C«

DS-HY17P48-V08_SC
page45


http://www.hycontek.com/

HY1/7P48

8-Bit RISC-like Mixed Signal Microcontroller

8.1.3. Tape & Reel Information
8.1.3.1. Reel Dimensions

HYC\, N

Embedded 18-Bit ZAADC and 8x7 LED Driver HYCON TECHNOLOGY

Unit: mm
A -
W1
8.1.3.2. Carrier Tape Dimensions
DO P2
v
E A /
[ |
r r
wo, \ BO
\ | -
/ T
~—p1 T A0 Koﬁ N
N
R0.30MAX
Reel ) ) )
) . Carrier Tape Dimensions
SYMBOLS Dimensions
A w1l 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.

8.1.3.3. Pinl direction

/| O O OO0 O O O |

11y
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8.2. SSOP20(ES20)
8.2.1. Package Dimensions SSOP20(150mil)

E

LT
T
T
T
T
T
T
e
——
LT |
N

.“{ ! T [ 7\"‘ &
[— — . s iy IS
i 4.‘ . <?.‘TSEATING PLANE
<
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
8.55 8.66 8.74
E1 3.81 3.91 3.99
E 5.79 5.99 6.20
L 0.41 0.64 1.27
e 0.635 BASIC
e 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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8.2.2. Tube Dimensions SSOP20(150mil) (ES20)

((

\\\\

SYMBOLS

A

B C

Spec.

529.6x1.0

8.001+0.127 | 3.937+0.127

© 2019-2023 HYCON Technology Corp

www.hycontek.com
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8.2.3. Tape & Reel Information
8.2.3.1. Reel Dimensions

HYC\, N

Unit: mm
A |
W1
8.2.3.2. Carrier Tape Dimensions
DO P2
v
E ) ) /
r‘ﬁ/ r‘/
F “ !
wo, | B0
\ | _
/ )T
e pr . A0 Koﬁ -
Pl a P
\! Y/
~—R0.30MAX
Reel
. ) Carrier Tape Dimensions
SYMBOLS Dimensions
A W1 A0 BO KO PO P1 P2 E F DO W
Spec. 330 165 || 6.50 | 9.50 | 2.10 | 4.00 | 800 | 2.00 | 1.75 | 750 | 150 | 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.

8.2.3.3. Pinl direction

;"ooooo

O

O

O |

© 2019-2023 HYCON Technology Corp
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8.3. QFN32(NS32)
8.3.1. Package Dimensions QFN32(4x4x0.55)
< D » ——D2———>
JUUUUU .
/- 24
PIN 1— — -
MARK - -
£ D) ] E2
- -
— -
— -
17> 8
ANONNANAT
<Al —» e F *b« — 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
b 0.15 0.20 0.25
D 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_DFEN PCB.pdf

© 2019-2023 HYCON Technology Corp
www.hycontek.com
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8.3.2. Land Pattern Desigh Recommendations

: U U U I&Ro.m
. .
— L N N
— S
— T
) 2.70
I T
— T
— T
| — T —
!
I
| 1L e
» s
Note:

1. Publication IPC-7351 is recommended for alternate designs.
2. http://www.hycontek.com/hy _mcu/QFN_DFN_PCB.pdf
3. Unit: mm.

|
© 2019-2023 HYCON Technology Corp DS-HY17P48-V08_SC
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8.3.3. Tape & Reel Information
8.3.3.1. Reel Dimensions

Unit: mm
A -
W1
8.3.3.2. Carrier Tape Dimensions
DO P2
v
% /;) N > N N / H
F K | =
W v N D & BO }
J ) _J
[ I I
Pl ~ A0 KO% -
N
“—R0.30MAX
Reel
Carrier Tape Dimensions
SYMBOLS Dimensions
A W1 AO 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 +0.10]=0.05

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

8.3.3.3. Pinl direction

O O O 0O 0 O O O

00oo
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9. {EiTicR
TR R EARIET | TR S S M LA e,

AR xR HER BE
V01 All 2018/10/25 | ¥IRELT
1. {&IF SSOP20 BYIMIE

V02 All 2019/01/08
2. BIE65E, 6.8.1%, 6.8.2%. 6.8.4 =SSR
IS SSOP24 K SOP16 %55
V03 All 2019/01/24
{&1F BOR1/BOR2 BBS#HIME
{E1E Portl, 2 EBSHIE
{&1F Port12 and Constant current control circuit EBSHI&
All 2019/06/05
{&IF LVD EBSHIAE
{E1F VDDA EBS &
V04 23~25 2019/07/05 | {EXUEFERFIFR | BEFIIBIRE
&M 12C, UART BMUBFR , (FEEFSEFSE BT
7~10 2019/08/13

FBh& All4, AIL5, ZMMUAEHRE SDRV IhHaE
19. 26 2019/10/23 | TERETF3MY AIE 21758 |, FHEM GPIO SHE

28 2020/1/7 FrigAMiR 32768 IhEE

V05 42 2020/4/28 | {&% SSOP20 NiEEE

V06 24 2021/1/5 (BIEAEEERIZE | 180 INIS1, VRIS, INIS
{&1F BOR2 #&

32~33

#10 BOR. Reset iEE

V07 16 2021/9/11 | {83 Reset SHEE]

V08 All 2023/01/09 | i HY17P48-NS32 (QFN32 4x4x0.55)=R=8

|
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