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1. @7

PY32C613 RF|sia4se sk A 4RERY 32 i ARM® Cortex®-M0+ %, EEET/ETER MCU, #AD
1X 64 Kbytes flash #1 8 Kbytes SRAM 7788, &E LIFIE 48 MHz, B2 SZMARRIERERSHR.
SHEEMSIE 12C. SPISE@EAIME, 188 127 ADC, 5/ 16 iERTES, LUK 2 BREVARES,

PY32C613 R aiaHIss N TR RESBE9-40°C~85°C, T{EEBEBE 1.7 V~5.5V, thHIE{t sleep

stop (RIFETARRTN, ALIBEARRIHEIIFELA.

PY32C613 RYIRUzHIRRERTSMNATSR, AIalEFlss. FHRARE. PCIMR. A GPSFa. T

R RS,
= 1-1 PY32C613 R~k BAFE
bMg PY32C613F18U
Flash memory (Kbyte) 64
SRAM (Kbyte) 8
EERTEe 1 (16-bit)
BEETEE 4 (16-bit)
TEATES {RIDFEERTES 1
SysTick 1
Watchdog 2
. SPI 2
G 2C 1
DMA 3ch
RTC Yes
EFRO 18
ADC @EiE%]
8+2
(F1NEB + P9ED)
Hrias 2
REEH 48 MHz
TYRERE -40-85°C
T{EmfE 1.7-55V
D QFN20
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SWCLK

PA

PB

PF

IN+
IN-
ouT

8xIN

MOSI,MISO,SCK<;:
NSS as AF

SWDIO <::::>{ SWD
as AF

cPU
CORTEX-MO+
frax= 32MHz

NVIC ‘

IOPORT

INT_CTRL

J3podag

Xijew sng

Flash Memory

K sram

Voltage
vbD Regulator
vccio vee
VCCA vss
vcc SUPPLY
SUPERVISION
POR/BOR
PVD PVD_IN
—— NRST

IWDG reset
WWDG reset

GHY-S

—

RCC

Reset! & clock control

OBL reset

x|
[T

from peripherals

compr1

comP2

4dv-S

[ 1]

System and peripheral
clocks, System reset

S-AHB TO S-APB

L]

4dv-S

e K=
s )
i
Cosawes (>

0SC_IN
0SC_OUT

CH1~CH4, BKIN,

CH1~CH3, ETR
as AF

CH1 as AF

CH1, CHIN
BKIN as AF

IN1,ETR as AF

— > SCLSDA

Power d

in of analog modul. VCCA d i ‘ VCC domain ‘ ‘ VCCIO domain

& 1-1 THEEREIR

CH1N"’C|‘!2N, ETR as AF
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2.1

2.2.

2.3.

B B iz

Arm® Cortex®-M0+ H#%

Arm® Cortex®- MO+ 22— iZAIERATUR IR ITRINIIZR 32 {iZ Arm Cortex 2bFEER, BAFRA
RIHT BENFRL, BE:

m ZEEE, ZTFIMNRE

B BRI, DERIETT

B EENREEESE

Cortex-M0+ 4282 32 1%z, EIRFINFEMILE, 792 KAVKRISEFRSEND, L EEEIER
(BRKAUESE AR, IREEIRIEE, SR EATASE, BIET 32 (ZEEE
FRERSERYsTditeaE, LUEL D 8 (7F0 16 [z HISE EE TSI BEE.

Cortex-M0+ 5S—MHRENKEHUHIEHIER(NVIC) EEES,

=8

FRERL SRAM, i@id bytes (84z) . half-word (16 f37) 5 word (32 {i1) BI/5ZETHE)
SRAM,
R AR&RL Flash, B2 N AEIIIEXIEZHER:
B Main flash Xi3;, ©E&NEEFBFEE
B Information X5, 4 KBytes, BEIELUTES:
»  Option bytes
» UID bytes

»  System memory

X4 Flash main memory RYRIPEIFELA T JLALH

B read protection(RDP), BhLESRESMERRGIAIA].

®  wrtie protection (WRP) =4, LABSLEAEENSERIE (RTEFFiEss5Et PCROREL) . B
FIPRERIMRIP LA 4 Kbytes,

m  Option byte 5, EIJAIREBLRIT.

Boot &,

iBid BOOTO pin # boot EZ&{i nBOOT1 (fF{F Option bytes 1) , EERE=FFAENBEELR,,
WTRRF:
% 2-1 Boot B2 &

Boot mode configuration

nBOOT1 bit BOOTO pin

Mode

X 0 ¥EIR Main flash fENEEIX

1 1 &I System memory {EABEIK
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Boot mode configuration

; ; Mode
nBOOT1 bit BOOTO pin
0 1 % SRAM {EAIBEIX
2.4. BHERESR

CPU [EENERNARFERTEPIIER A HSI 8 MHz, RIS TR IAEHECE R SRT RN R SR o
R BJLUEER SRR -

B —4/8/16/22.12/24MHz AT ECBERINEREFEE HSI A8,
B —/32.768 KHz SJECEBRIPIER LS| Bdsh,

W 4~32 MHz HSE B3#%, FERILAfERE CSS IREIG HSE., #N5R CSS fail, B4=BEEIRRSR

BER9 HSI, HSIRERMPAGECE. Rt CPU NMI HRRfT=4,

m PLLASH, PLLIRAETLASER HSIFN HSE, YNSR%ERE HSEJR, 2 CSS fEREFHE CSS fail Bt, Xif)
PLL#0 HSE, BEHIEERRFAIIRRI HSI,

AHB Bt AR TR GRS,

48 MHz,

APB RF$$a] AETF AHB Bdfh

AE
bapi

AHB 1 APB Bf{T RS /9
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HSI: High-speed internal clock
LSI: Low-speed internal clock
HSE: High-speed external clock

LSIRC to IWDG_
32kHz -

LSI
to RTC
HSE /35

RTCS to PWR -
EL i
To AHB bus, core, memory and DMA
AHB . 4
| PrESC FCLK Cortex free-running clock=
/1, 2..512 To Cortex system timer

“| Lsi
MCO SYSCLK L PQEEC PCL| To APB periphrals >

——/1..128 HSE /1,2,4,8,16
R |
HSI

PCLK
HSIRC | | to LPTIM
>
24MHz LS|

PCLK
to COMP

LSG

HSIDIV CLK
SC_OUT| HSE HSISYS to ADC
4~32MHz

HSI
HSE | |SYSCLK

OSC_IN
0 _ Clock LS|
detector

else x2

TIM_PCLK

If(APB prescaler=1) x1, ‘

2-1 REATHPEEIIE

2.5. BEFEEHE

2.5.1. HIFIEE
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VCCA

VCCA domain

| ADC | | cowp |
| st ] | Hsl ]
FLASH
VDD domain
VCCdomain
HSI_10M HSE
= [
VCCE—O VR VDD‘ ‘ CPU Core/Digital Peripherals
BG PVD VDD1
‘ RTC ‘ ‘ 10_CTRL ‘
PMU
‘ IWDG ‘ ‘ LPTIMER‘
veeo VCCIO domain
VDDA 10 Ring ‘ PWR_Acon ‘ ‘ RCC_Acon ‘
® VDDP
PWR_CRI[18]
& 2-2 EBRHEE
* 2-2 BRIEE
wmS | BiR RBiRE ik
BEERERATHRMEIR, BEMBEERA: PoEE
1 Vcce 1.7V~55V
Egﬂ
EBREBDEHIERIEE, kBT Vee PAD iR
5 Veer L7565V n?cnﬁm TEHIMESYRE, KRBT Ve (LA eI
EBiE PAD) .
3 Vccio 1.7V~55V #5810 8, B3 Vcc PAD
kBT VREEE, ACRRHBEEZZIERRE. SRAM #
B, = MRHEERT, HitH 1.2V, A stop =R, 1R
4 Vbb 1.2V/1.0V10% - . .
BHECE, PILAER MR & LPR M, FRIBIHEER
TELPREIHE 12VEE 10V,
2.5.2. HiRE
25.2.1. LETHEE({i (POR/PDR)
iRt Power on reset (POR) /Power down reset (PDR) #&bR, Jis iR FREFI TSN,
IZIERIE SRR Z TEBRIFIIE.
252.2. REEL (BOR)

[&T POR/PDR 4P, ASCILY BOR (brown out reset) , BOR {XEILUEIT option byte, #{T{EREN

KIAERE.

4 BOR #4TFFAY, BOR QUBHERILUEIT Option byte #HTi%4%, B _EFHN RSN ASER AT LA B bR

.
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A

vce

VBORRS
VBORF8
VBORR7
rrrrrrrrrrrrrrr VBORF7
VBORR6
VBORF6
VBORRS5
VBORF5
VBORR4 |-
,,,,,,,,,,,,,,,, VBORF4
VBORR3
VBORF3
VBORR2
—————————————————————————————————— VBORF2
VBORR1
VBORF1
VPOR
VPDR
l »
tRSTTEMP!

Reset with BOR off:
tRSTTEMPO< »

Reset with BOR on
(VBORS8 VBOR1)
,,,,,,,,,,,,,,,,,,, POR/BOR rising thresholds

,,,,,,,,,,,,,,,,,,, PDR/BOR falling thresholds

& 2-3 POR/PDR/BOR [#{&

25.2.3. BEEN (PVD)
Programmable Voltage detector (PVD) #RIRAJLARESRAGI Vec BBIR (BAJLAGN PB7 5IRPAYEE
[E) | USTBISHERHTERE. X Ve B THERT PVD BN, FAERAISAIRR,
ZEEERERES) EXTIHY line 16, BURTF EXTI line 16 EFH/ FIERECE, 2 Ve EFHBIT PVD RO
MR, 3E Voc FEEI PVD RUEIARLAT, F=4rhli, EPETiRSERH AP LA TESRY

shutdown 1153,

vCcC
A
VPVDRX| 2
Configurable
hysteresis
VPVDFx Yy
PVD output

2-4 PVD (&
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2.5.3.

2.54.

2.6.

2.6.1.

2.6.2.

2.7.

2.8.

FERTER

SRR RS

B MR (Main regulator) &R IEEGITIASEHRT TIE.

B LPR (low power regulator) 7E stop HR=\ T, IRHEERINFERUGERE,

(EINFERT

SHREEENGETERZI, B 2 METhFE:

m  Sleep mode: CPU H¥#pXi] (NVIC, SysTick FI{F) , IMRALIEENFRFIIE. (ENR
(FRE R TIERIREIR, IR TR G KINAARIR)

B Stop mode: ZIEX T SRAM MIFFERAINBIRIF, HSIFIHSE X4, VDD i FAESERAY
AHhERiE{=4E, GPIO, PVD, COMP output, RTC 1 LPTIM BJLAIEEE stop #&=,

Sl

SHPRITEMEN, SR BRSENAIRASL
RS

RSN T/ UER Fredt:
m LTEE[ (POR/PDR)
m  XEEfI (BOR)

RREMN

LFEELU TSGR, FERREA:
NRST pin RIS

BO& EEL(WWDG)
MWI7E [ PERI(IWDG)
SYSRESETREQ &1
option byte load £ (OBL)
ERENI (POR/PDR, BOR)

8RB At GPIO

B GPIO A LABEEE E Y (push-pull & open drain) , A (floating, pull-up/down,
analog) , YMEERTIEE, BIENFISIERSL 110 OEEINEE.

DMA

B EEFERFI(OMA) AREHEIMNRAF iR 2 Bs B st i s 2 R SRR E .
®m  DMAIHIERH 3 & DMARE, SREERREERE 1 MBS MINIXIFHERRILIRRER.
DMA f=H2s RS DMA i53KRIM#ER, RTIER DMA IEREMLTEHR.
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B DMAFEIRRIZEDEREER, HiR T SEHRREIAE e Rni R E T A AR,

n  SNEEHEREETRNEYS DMATEK, SMNEEEENSIFREME, XEIhReEE R4
KECE.

B DMATRTFEEINESPI, 12C, Fig TIMx B 8887 TIM14 1 LPTIM)F0 ADC,

2.9. FRlR

PY32C613 i@iJ Cortex-MO+2bIERSAIERAIK B HUHHEHIZS(NVIC)AI— M R /S HIRR (EXTI)
RAMERE.

2.9.1. HlREHIZE NVIC

NVIC £ Cortex-M0+ ZMESENEREIES IP, NVIC BTLAMESRELMESEIMNEBAI NMI (Aa] SRRk hBT)
FORT B IMNERRIT, LAK Cortex-MO+ EBRE. NVIC 2T RIFRIMICRETE,

SLEEEERZO S NVIC NEERBES AR T RIS AFIEN PRTIRS FIRR(1SR)EaIZBRIEER, ISR
BEEFIE—NEERS, FHEENVIC — Eitibht, EHTH ISR NEEitEREEREI
FREREER ISR FFEHE/MHH.

INRSHITRNPIEMRE, MRS RAOPEEHRIFESRN, FEEANSRAHRAIFET
SHEESRN, S—HMIUATFRAER (tail-chaining) , BMW—PEMERL ISR IRERS, ARG
H—MERIVEMLARAN ISR, BEHE AL ERLIRSE F R ELIEE, XD TIER, 287
ERIRENE,

NVIC 434

m {RERTRTRbIE

B A RPRRTER

B STFEF 1 NMI ARl

B3R 32 DRI FERRI NIRRT

B T35 10/ Cortex-MO+ B&

B SRR TR SR e S

B EEHE(tail-chaining) (it

B EHRETEENER

2.9.2. ¥ AR EXTI

B EXTIHEINT AMEYIREHRIRIEN, FHELIEREM stop RTUIRERRY =L IRBZEE,

B EXTIEFESEEZMNEE, 8EKE 161 GPIO, 1M PVD#H, 24 COMP W, LK RTC
I LPTIM I2EE(SS., Heh GPIO, PVD, COMP AJLAELE EFHA. TMEAEXGERMA., (FF
GPIO (FEEBTEFESEE /N EXTI0~15 EiE,

B 5 EXT line HRLUBT HERF.
B EXTI SRR T AR O BRR S I HRREAOBKIH.
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EXTI Z=HIR NS FRUFEENSM, BMERE stop RV T, LEFMNE IR IREEFhEER
BUIREERISKIR, EEIRBI5 2 HEY GPIO F1514.

2.10. iE#EEH#ES ADC

2.11.

OHESR 11 12 AY SARADC, ZIRRHEEERS 10 MERUERE
REREIE.
BBEREERIEI AT LURE /I BIR.
TTRY 16 (RS TR,

&#) watchdog eIFNABENEE MR EEH T RFEXHNEHERRE.

ADC SEEL T FE(RSIER T™EAT, AIERIGRIRAYTORE.

TESRIFER, HEMnshoR, IESAEIRIETR, 18H) watchdog AYEHRER B H FHERT T4 FITiE K.,

&, BiE 8 MMNREER 2

ELL, 1. NESER., BREREHEEXTTEEEY

EbikEE (COMP)

R ERBRLYEEE (general purpose comparators) COMP, tBEJLAS timer HEE—#S(FH.
EraREs e LA AN TR :

2.11.1.

BHEESSMA, FFEERIFEEIREEINRE
BEHMSSET
L 53kE timer B9 PWM fitHiZERERY, Cycle by cycle RYERAiEH R

COMP &4

MRS NEENESE RN, LASSIRIEIREIEE
> & 1/0 pin
>  HJE Ve
> RERESRYE T
NESEBEMEE D ERMHN 3 NMOEUE (1/4. 1/2. 3/4)
IRiEIEE I RS
AIYRTEAIEREANIIAE
BHETLAMIERER] 1/0 3 timer RUBAERALA
» OCREF_CLREZ44 (cycle by cycle RYRE =)
> JotRE PWM shutdown B9ZIZE

A\

&1 COMP BBl 48E, RIESHMMEIHFERTU (sleep # stop #52() RIIAEE (@I EXTI)

2.12.

ER =&

PY32C613 A EIERS2RAMF N FERATR :

= 2-3 TERTEEYR M

xB

Timer

s

5 R

Fs3sa

DMA

BIR/LLREIE

Exhgih

SR ERS R

TIM1

16 {1

J::
—Fr

1~65536

S2HF

4

3
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S0 Timer %8 > 0s10] fasd® | DMA | #R/tbEnEE | HiMadt
FRoaXg ST
£,
TIM3 16 {32 T, 1~65536 | SziF 4
B FAERT 28 FRORXYTF
TIM14 16 iz i 1~65536 - 1
TIM16,TIM17 | 16 {iI i 1~65536 | iF 1 1
2.12.1. BERSE

2.12.2.

2.12.2.1.

2.12.2.2.

SRERES (TIM1) H 16 AR RIED S IKEA B ahZ=ai 888 ERk. ErlLAEBIESTnR,
BiF: GAGEE (BAER) INPKENEZ, siZEmntiRl (M. @t PWM, HEXE
ABE# PWM)

TIM1 83F 4 MESLEE, FBfE:

B AR

R

B PWM=4E (BEHEFOIITHER)

B BRI

SNR TIML EEE AIMER 16 (Iithdes, WEEBS TIMx IHTESERAMS . WRECEN 16 i1 PWM
K&, WEE£AEHEE/(0-100%),

f£ MCU debug 18, TIM1 AILUREETTEL.

EEHEREZEEN timer FF4HE, B TIM1 ATLABE Y e8ETNse SEABITRTES— R T(E, LASCHR
B HEE,

TIM1 3235 DMA T8,

B FER R

TIM3

B TIM3BAENSEH 16 (AI4mEoIMesIKa 16 (I BmERHITEEREK. BE 4 PMRIZAY
BE, SMHATRABRAHINER, PWM SEBIKMEREE.

B TIM3 AT LAEIE AT ESEEREINEE S TIM1 —RTIE.

B TIM33Z#; DMA IgE,

B TIM3BEBAMEBIEAI (HEE)RIDEHESTIEFETHM 1 Bl 3 E/RMNIERER.

B 7£ MCU debug #2=\,, TIM3 AJLUKRESLTEN.

TIM14

B EAERES TIM14 HERIETND SRARIKENRY 16 B ahEE T =R TR,

B TIM14 Bf 1/MECEERTRARRAHELR, PWM sE BpktiE= S,
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B 7E£ MCU debug ##z{, TIM14 BJLUKREETHEL.
2.12.2.3. TIM16/TIM17
B TIM16 #] TIM17 HHEJRIETRDSRRRIKENAY 16 A EahEE T2 IRk,
B TIM16/TIM17 BF 1 MEZBERTRABRAE LR, PWM SZ BT ERE L.
B TIM16/TIM17 EEHIERAE#MEEH.
B TIM16/TIM17 3735 DMA IHEE,
B 7£ MCU debug &=, TIM16/TIM17 aJLUKRESITEL,

2.12.3. {RIIFEERIRE

B LPTIM3 16 fi[A_Eit5Es, €8 3o Imes. RIFERITHEL
B LPTIMALAEEE stop Ez IGEER.
B 7 MCU debug #55, LPTIM BJLUKREITHEE.

2.12.4. IWDG
B SHMER T Independent watchdog (%R IWDG) , ZiEHREEELEKE. RFEHH&
RIEFERIMER. IWDG KIFHAER R TGRSR AITIREREL, FHEITEESAENEEN

timeout {BRT AR RFES (L.
B IWDG H LS 2{tAg$h, IXFERMEERTER Fail, BEERIGTIE.
B IWDG RIS HZE watchdog fEAENABZIMIRZITRE, FHETRSHIE = /EiEERSIRIN
R,
B jEd option byte B9#ZH, FILAfERE IWDG FEHHE,
B IWDG 2 stop tIRIAIIREETR, LASUAISTIRER stop &R,
B 7E£ MCU debug ##zt,, IWDG AILUREITHE.
2.12.5. WWDG
ZBFBOE RRET— 7RI T™MTITEES, TLAREANBRIET. SHIEREES, B LUWEA—
NEIPIREMRS. THERTTH0 APB BYtR(PCLK), EEBTREFUTEES, HEESILIE MCU de-
bug &I\ FHRIHRE.
2.12.6. SysTick timer
SysTick IH#(B8 L IR TLARIER S (RTOS) , {BEAILIB/EFRERE TiT41EE.

SysTick 44
B 24 ([T
B B3R

B HEESCE O RSRI ARl (RTRRR)

2.13. ERIRIEh RTC
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2.14.

B SCRYRTERE— M AERTES. RTC EHAE—RIELITEITEES, EEMNKEEET, iR
HATEP R BRYThEE. (EROTEERIETLIERRE R A SRR EFI A,

B RTC AFAREGES /I 2208 32 A JREit4Es,

B RTCiTE(ESRRERILAA LS, BILMES stop IREETR.

B RTC AJLASAmEpehly, #ohirflati-hr (RIFER) .

B RTC Z#5AT# calibration,

B 7 MCU debug #2={,, RTC BJLUKREEITEL,

12C &0

I2C(inter-integrated circuit)/ 2 ZeE IEERIEHIESFIERT 1°C Bk, BIRHESENINEE, &HIFTE 1°C

REHFERIRFR. Y. hEFIRTF. XFFRE (Sm) . BRE (Fm) .

12C 451

Slave #1 master &z,

ZENIIEE: AL master, AL slave
XIFAEIBITIERE

> FEEI (Sm) A 100 kHz
> HUERIL (Fm) : &K 400 kHz
{£73 Master

> ¥4 Clock

>  Start ] Stop 9774

{£73 slave

> OIYRFERT 12C HEhbia)

> Stop UAYKRIR

7 (USRS

BAI#& (General call)

KSR

> RIEAREET RSN

> FEERTRIRSAL

> I°C busy #Ra&fiz

SERIRSAL

»  Master arbitration loss

> HHEEUEERERY ACK failure
>  Start/Stop {HiR
Overrun/Underrun(RT#PH<INEE disable)
BISAYRT SRR IRE

B DMA BEIHIEAFT5 buffer

LYy =LV

TSRS RN RE

Y
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2.15. BRfTIMEEO SPI

PY32C613&&11 SPI,

BITIMREO(SPNARTFS A E/MBREIUFENT. €NT. BTRSHHRTHNEE. O
BCERTIRI, HAIMEBMIRERALEEIH(SCK), EOXEUZERER L TLE.
SPIFFHEANT

Master 8 slave &=

3 &N T RS LR

2 NI ELS R (AW AEESE)

2 ZBTEEER (TWNEEIES)

8 EE 16 ((EHIMUSE

XiFSFEL

8 MNERIVBRFRMDINREL (FRAS frowk/2)

MIETCIER (B K9 frew/d)

FEAFMEI IR AR HHT NSS 1 /MM EERIsSHE
Bl YRFEAIRT R M ROAR AL

OIYRTERIEIRIRE, MSB 1ERIEL LSB 78T

Al U E ARIEF RS

SPI RTINS RS

Motorola &=,

A] 5 e TR IR, 138

2 NE £ DMA 82009 32 i Rx #1 Tx FIFOs

2.16. SWD

ARM SWD#EMO feiFER R TRIEREEFIPY32C613,
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3.5IMEHE

PA12

20 | PA4
19  PA3
18  PA2
17 O PAL
16 ] PAO

PA5 15 — PF2-NRST

14 O PF1-0SCOUT
QFN20 13 ] PFO-OSCIN
12 . PF4-BOOTO
11 d P87

PAG
PA7
VSS

guuoudu

Exposed pad

™~vss

vee D 4
PA13-SWD O 7
PA14-SWC D g
PB5 O o9
PB6 D 19

[€] 3-1 QFN20 Pinout1 PY32C613F1xU7

* 3-1 5|IEXANERFS

*xB ) EX
S Supply pin
N G Ground pin
PSS I/0 | Input/output pin
NC | EeX
COM | IEE 5 Viw[l, ZRARMIMARILINEE
I 454 RST o NN o
ShnmO, AEPHESS EREE, ASFEMBARHINGE
Notes - PRAFEEMIREE, AAMEROEBKESLENZE, EAFSHRA
— SHReE |- BT GPIOX_AFR Z17E81%1ZMIThAE
] B
’ BonThee | - BIFIMNS S TFRR B RS R FReR TR
*= 3-2 5||ENX
ESEEES iR OIThEE
i 2
0 - K ®
={ v T 0
g | F | & SRSE BtHThAE
o
SPI1_SCK
1 PA5 /10 COM LPTIM_ETR ADC _IN5
EVENTOUT
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QFN20 F1

gfu

=)

-

&

WY

Notes

SHmee

BinNzn&E

TIM3_CH2

MCO

PAG

IO

COM

SPI1_MISO

TIM3_CH1

TIM1_BKIN

TIM16_CH1

EVENTOUT

COMP1_OUT

RTC_OUT

ADC_IN6

PA7

IO

COM

SPI1_MOSI

TIM3_CH2

TIM1_CHI1N

TIM14_CH1

TIM17_CH1

EVENTOUT

COMP2_OUT

12C_SDA

SPI1_MISO

ADC_IN7

Vss

Ground

PA12

IO

COM

SPI1_MOSI

TIM1_ETR

EVENTOUT

12C_SDA

COMP2_OUT

Vcce

Digital power supply

PA13(SWDIO)

I/O

COM

(2)

SWDIO

IR_OUT

EVENTOUT

SPI1_MISO

TIM1_CH2

MCO

PA14(SWCLK)

IO

COM

(2)

SWCLK

EVENTOUT

MCO

PB5

I/O

COM

SPI1_MOSI

TIM3_CH2

TIM16_BKIN

LPTIM_IN1

COMP1_OUT

TIM1_CH3
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QFN20 F1

gfu

=)

-

&

WY

Notes

SHmee

BinNzn&E

TIM16_CHI1N

[2C_SCL

LPTIM_ETR

EVENTOUT

11

PB7

IO

COM

TIM17_CHIN

12C_SDA

EVENTOUT

COMP2_INM
PVD_IN

12

PF4-BOOTO

IO

COM

BOOTO

13

PFO-OSC_IN- (PFO)

I/O

COM

TIM14_CH1

12C_SDA

OSC_IN

14

PF1-OSC_OUT- (PF1)

IO

COM

12C_SCL

SP1_NSS

TIM14_CH1

OSC_OuT

15

PF2-NRST

IO

RST

(1)

MCO

NRST

16

PAO

IO

COM

COMP1_OUT

TIM1_CH3

TIM1_CHI1N

SPI1_MISO

IR_OUT

ADC_INO
COMP1_INM

17

PAl

I/O

COM

SPI1_SCK

EVENTOUT

SPI1_MOSI

TIM1_CH4

TIM1_CH2N

MCO

ADC_IN1
COMP1_INP

18

PA2

IO

COM

SPI1_MOSI

COMP2_OUT

SPI1_SCK

TIM3_CH1

12C_SDA

ADC_IN2
COMP2_INM

19

PA3

I/O

COM

EVENTOUT

SPI1_MOSI

TIM1_CH1

12C_SCL

ADC_IN3
COMP2_INP

20

PA4

IO

COM

SPI1_NSS

TIM14_CH1

ENENTOUT

RTC_OUT

TIM3_CH3

ADC_IN4
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1. % PF28(& NRST &

(R

)il

i option bytes H{TELE.

2. SfIfE, PAL3F]PAL4 A pin #ECEI SWDIO Fl SWCLK AF I8¢, miZ A LAFEIE. EERET

RIFERR#ALE.

3. PF4-BOOTO BUA¥FRWNELR, B ThI{FERE.

3.1. w0 A SRINEEmRSY
% 3-3 imd A SFThEERR ST
e AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI2_SCK - - LED DATA B - - - COMP1_OUT
PAO AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - SPI1_MISO - - TIML CH3 | TIML CHIN IR_OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
pap |SPILSCK - - LED DATA C - - - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - SPI1_MOSI - - TIML CH4 | TIM1_CH2N MCO
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
pay | SPILMOSI - - LED_DATA_D - - - COMP2_OUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - SPI1_SCK - 12C_SDA TIM3_CH1 - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
pag |-SPI2 MISO - - LED_DATA_E - - - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - SPI1_MOSI - 12C_SCL TIM1 CH1 - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
pag |SPILNSS - SPI2 MOS| | LED DATA F | TIM14 CH1 - - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - - - - TIM3_CH3 - RTC_OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
pag | SPILSCK - - LED_DATA_G - LPTIM1 ETR - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - - - - TIM3_CH2 - MCO
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
pag |_SPILMISO TIM3_CH1 TIML BKIN | LED_DATA DP - TIM16_CH1 - COMP1_OUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - - - - - - RTC_OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
a7 |SPILMOSI TIM3 CH2 | TIML1 CHIN - TIM14 CH1 | TIM17 CH1 | EVENTOUT | COMP2 OUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - SPI1_MISO - 12C_SDA - - -
AL AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI1_MOSI - TIML ETR - - EVENTOUT I2C_SDA | comP2 ouT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
bALS SWDIO IR_OUT - - - - - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - SPI1_MISO - - TIML_CH2 - MCO
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SWCLK - - - - - - EVENTOUT
PAL4 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - - - - - - MCO
3.2. i®x0O B SAINEEMRSY
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% 3-4 i B SFATHREIRGT

@0 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
o AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPIL MOSI | TIM3 CH2 | TIM16 BKIN - } LPTIM_INL | LED COM3 | COMP1 OUT
o AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
] TIML CH3 | TIM16 CHIN | SPI2 MISO ] LPTIM ETR | 1C_SCL | EVENTOUT
. AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
- SPI2_ MOSI | TIM17 CHIN - ] - °C_SDA | EVENTOUT
Pyvn ap
3.3. ixO F SAEEMREY
% 3-5 i F S EThRemET
- AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
- ] TIM14 CH1 | SPI2 SCK ! ! - }
PF0-OSC_IN AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- ] ] - °C_SDA - - ]
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PF1_OSC_OUT AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
SPIL_NSS - ec_scL | TMLECH - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PF2-NRST o
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PF4-BOOTO
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4. 1FhE2Emet

OXFFFF FFFF

Block 7

0xE000 0000

ARM Cortex MO+
Internal periphrals

Block 6

0xC000 0000

Block 5

0xA000 0000

Block 4

0x8000 0000

Block 3

0x6000 0000

Block 2

0x4000 0000

Periphrals

Block 1

0x2000 0000 RAM

0x0000 0000

Block 0 Code

Addressable space

User space

Reserved space

IOPORT

AHB

APB

APB

Reserved

Reserved

Factory config. bytes

Option bytes

uiD

System memory

Main flash

Main flash/
System flash/
RAM

0x5001 1FFF
0x5000 0000

0x4002 63FF

0x4002 0000

0x4001 5BFF

0x4001 0000

0x4000 A7FF

0x4000 0000

OX1FFF FFFF
OX1FFF 1000

Ox1FFF OF80
Ox1FFF OF00
Ox1FFF OE80
Ox1FFF OEOO

Ox1FFF 0000
0x0800 FFFF

0x0800 0000
0x0000 FFFF

0x0000 0000

4-1 T fERRREY

= 4-1 fFfiBstbit

Type Boundary Address Size Memory Area Description
0x2000 2000-0x3FFF FFFF 512 MBytes Reserved -
SRAM | 0x2000 0000-0x2000 1FFF 8 KBytes SRAM TRIRIRATTR, SRAM &
K79 8 kBytes
Ox1FFF 1000-0x1FFF FFFF 4 KBytes Reserved =
Ox1FFF OF80-0x1FFF OFFF 128 Bytes Reserved -
Code | Ox1FFF OF00-Ox1FFF OF7F | 128 Bytes Factory config FIL HSI riming 558
flash IR ERYAECE S
Ox1FFF OE80-0x1FFF OEFF | 128 Bytes Option bytes option bytes
Ox1FFF OEO0-Ox1FFF OE7F | 128 Bytes uiD Unigue ID
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Type Boundary Address Size Memory Area Description
Ox1FFF 0000-0x1FFF ODFF | 3.5 KBytes System memory FH boot loader
0x0800 8000-0x1FFE FFFF | 384 MBytes Reserved -
0x0800 0000-0x0800 7FFF 64 KBytes Main flash memory -
0x0001 0000-0x07FF FFFF 8 MBytes Reserved -

HRIE Boot BCEIRH :
1) Main flash
0x0000 0000-0x0000 7FFF 64 KBytes memory -
2) System memory
3) SRAM

FiR=SiEBR Ox1FFF OE00-Ox1FFF OE7F 41, ELRIREA reserved RIZSE), FiE#TE#RME, &R0, B

F=4E response error,

& 4-2 SN S Faaibt
Bus Boundary Address Size Peripheral
0xEOO0O0 0000-0XxEQOF FFFF | 1 Mbytes MO+
0x5000 1800-0x5FFF FFFF | 256 MBytes Reserved®
0x5000 1400-0x5000 17FF 1 KBytes GPIOF
0x5000 1000-0x5000 13FF 1 KBytes Reserved
IOPORT | 0x5000 0C00-0x5000 OFFF 1 Kbytes Reserved
0x5000 0800-0x5000 OBFF 1 Kbytes Reserved
0x5000 0400-0x5000 07FF 1 Kbytes GPIOB
0x5000 0000-0x5000 03FF 1 Kbytes GPIOA
0x4002 3400-0x4FFF FFFF | - Reserved
0x4002 300C-0x4002 33FF Reserved
1 Kbytes
0x4002 3000-0x4002 3008 CRC
0x4002 2400-0x4002 2FFF - Reserved
0x4002 2124-0x4002 23FF Reserved
1 KBytes
0x4002 2000-0x4002 2120 Flash
0x4002 1C00-0x4002 1FFF 3 KBytes Reserved
0x4002 1888-0x4002 1BFF Reserved
AHB
1 Kbytes
0x4002 1800-0x4002 1884 EXTI @
0x4002 1400-0x4002 17FF 1 Kbytes Reserved
0x4002 1064-0x4002 13FF Reserved
1 KBytes
0x4002 1000-0x4002 1060 RCC @
0x4002 0C00-0x4002 OFFF 1 KBytes Reserved
0x4002 0040-0x4002 03FF Reserved
1 KBytes
0x4002 0000-0x4002 003C DMA
0x4001 5C00-0x4001 FFFF | 32 KBytes Reserved
0x4001 5880-0x4001 5BFF Reserved
1 KBytes
0x4001 5800-0x4001 587F DBG
APB 0x4001 4C00-0x4001 57FF 3 KBytes Reserved
0x4001 4850-0x4001 4BFF Reserved
1 KBytes
0x4001 4800-0x4001 484C TIM17
0x4001 4450-0x4001 47FF 1 KBytes Reserved

25/45



PY32C613 RF7IEIEFA

Bus Boundary Address Size Peripheral
0x4001 4400-0x4001 404C TIM16
0x4001 3C00-0x4001 43FF 2 KBytes Reserved
0x4001 381C-0x4001 3BFF Reserved

1 KBytes
0x4001 3800-0x4001 3018 Reserved
0x4001 3400-0x4001 37FF 1 Kbytes Reserved
0x4001 3010-0x4001 33FF Reserved
1 Kbytes
0x4001 3000-0x4001 300C SPI1
0x4001 2C50-0x4001 2FFF Reserved
1 Kbytes
0x4001 2C00-0x4001 2C4C TIM1
0x4001 2800-0x4001 2BFF 1 Kbytes Reserved
0x4001 270C-0x4001 27FF Reserved
1 Kbytes
0x4001 2400-0x4001 2708 ADC
0x4001 0400-0x4001 23FF 8 Kbytes Reserved
0x4001 0220-0x4001 03FF Reserved
0x4001 0200-0x4001 021F 1 KBytes COMP1 and COMP2
0x4001 0000-0x4001 01FF SYSCFG
0x4000 B400-0x4000 FFFF | 19 KBytes Reserved
0x4000 B000-0x4000 B3FF 1 KBytes Reserved
0x4000 8400-0x4000 AFFF 11 KBytes Reserved
0x4000 8000-0x4000 83FF 1 KBytes Reserved
0x4000 7C28-0x4000 7FFF Reserved
1 KBytes
0x4000 7C00-0x4000 7C24 LPTIM
0x4000 7400-0x4000 7BFF 2 KBytes Reserved
0x4000 7018-0x4000 73FF Reserved
1 KBytes
0x4000 7000-0x4000 7014 PWR ®)
0x4000 5800-0x4000 6FFF 6 KBytes Reserved
0x4000 5434-0x4000 57FF Reserved
1 KBytes
0x4000 5400-0x4000 5430 12C
0x4000 4800-0x4000 53FF 3 KBytes Reserved
0x4000 441C-0x4000 47FF Reserved
1 KBytes
0x4000 4400-0x4000 4418 Reserved
0x4000 3C00-0x4000 43FF 1 KBytes Reserved
0x4000 3800-0x4000 3BFF 1 KBytes Reserved
0x4000 3400-0x4000 37FF 1 KBytes Reserved
0x4000 3014-0x4000 33FF Reserved
1 KBytes
0x4000 3000-0x4000 0010 IWDG
0x4000 2C0C-0x4000 2FFF Reserved
1 KBytes
0x4000 2C00-0x4000 2C08 WWDG
0x4000 2830-0x4000 2BFF Reserved
1 KBytes
0x4000 2800-0x4000 282C RTC ®
0x4000 2400-0x4000 27FF 1 KBytes Reserved
0x4000 2054-0x4000 23FF Reserved
1 KBytes
0x4000 2000-0x4000 0050 TIM14
0x4000 1800-0x4000 1FFF 2 KBytes Reserved
0x4000 1400-0x4000 17FF 1 KBytes Reserved
0x4000 1000-0x4000 13FF 1 KBytes Reserved
0x4000 0800-0x4000 OFFF 2 KBytes Reserved
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Bus Boundary Address Size Peripheral
0x4000 0450-0x4000 O7FF Reserved
1 Kbytes
0x4000 0400-0x4000 044C TIM3
0x4000 0000-0x4000 O3FF 1 KBytes Reserved

L3R AHB #RiFA Reserved AUiBHtZSE], FiESH(E, R 0, B4 hardfault; APB RIS
Reserved BitttitzsiE), TTiAEERIE, RN 0, A27F=4 hardfault,

M3 32 (\f=Fifin), ESIFEFFEHihE.

MUZHE 32 (\[=ipa), ESZiFFE=ihE,
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5. BSIFHE

5.1. iR
BRAESFIRIEE, FrEMIEBEERLL Vss AR,

51.1. m=IVMEMRXIE
BRAESIRIREE, IBEEIMEIRE Ta=25°C Fl Ta=Tamay FETRYC FEF-UIEATEE, RIEERIALIA
IBRE. HEBBEMTEIREE MARIR/IMENRXAE.
BEFRIETARBSMER. RIMAFEF/E I 28809808, REATHHTN., &IFIRX
HESEFTHGNN, BESESIIESE R =ENNERE.

5.1.2. BBYH
FRIESETRIRAE, HAEUERET Ta=25°C 1 Vcc=3.3 V, XEEIBNATIRIHESREIT M,
ERIAY ADC IBEFHERBEIN—MIVERIIRE, EERESE TUABE, 95%HYEHiRE/N
FEFLEENEE.

5.2. BYWRXEEE
WMRINESH _ EETTERIBSEINENRAE, TeaSES KA MR, XEREFHTAR
BEASZAERENE, HAERERELERE TR ELR. KN ILIFERKERM TR
By y: DTS

%= 5-1 BBERFIED
Bs 1 =IME mAE ==1v]
Vce HNERE(HER R -0.3 6.25 vV
Vin Elfth Pin BUtINEEE -0.3 Vcct+0.3 \Y}

1. EBIR Vec#0ih Vss 5| n S E R IINB R RN RS L.

* 5-2 B

i s BxE |
Ivee it Vee pin RO (HEATFRIT) 100
vss Tt Vss pin IS EBTR(RHERTE) @ 100 A
m
COM 10 KRR 20
lioPiny —
FRE 10 HOHIFRTE 20

1. EBIR Vec#0ih Vss 5| nSE R I INBRTF RN R L.
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% 5-3 IRERHE

Bs g #E By
Tsto FERETTE -65~+150 °C
To TEREEE -40~+85 °C
5.3. IT{ERE
5.3.1. BRAI{ESRH
=54 BRTIERME
s 84 =14 =IME mAE By
frHeLk NER AHB B§tgise 0 48 MHz
fecLk EB APB Rhsfie 0 48 MHz
Vee TnET/ERBE 1.7 5.5 \Y;
Vin 10 EINEBE -0.3 Vce+0.3 \%
Ta INERE -40 85 °C
T 58 -40 90 °C
5.3.2. LTEBI{ERY
% 5-5 LEEfNIRE TERAM
s sH =i =IME =AE =213
Vce EFHESRR 0 0o
tvee us/V
Vee TRRER 20 o0
5.3.3. MERERF LVD EHIFIE
7 5-6 NEREMIERIF T
3= 8H =4 =IME BIRY(E mAE =213
trsTTEMPOWD) SNEERE 4.0 7.5 ms
s pia} 1.501 1.60 1.70 Y,
VPOR/PDR POR/PDR E\FHE
TS 1.450 1.55 1.65@ v
5 1.70@ 1.80 1.90 Vv
VBOR1 BORE 1
N 1.60 1.70 1.80@ v
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9= 85 4 mIME HENE mAE ==y
5 1.90@ 2.00 2.10 V
VBoR2 BOR [#E 2
TS 1.80 1.90 2.00@ \Y
X 5 2.10@ 2.20 2.30 V
VBoR3 BOR [#{E 3
RRen 2.00 2.10 2.200 Vv
5 2.30@ 2.40 2.50 V
VBOR4 BOR [|{E 4
RRen 2.20 2.30 2.400 Vv
5 2.50@ 2.60 2.70 V
VBoRs BOR [H{E 5
aN e 2.40 2.50 2.60@ Vv
5 2.70@ 2.80 2.90 V
VBoRrs BOR [H{H 6
AN 2.60 2.70 2.80@ Vv
5 2.900@ 3.00 3.10 V
VBoRr7 BOR [F{E 7
AN 2.80 2.90 3.000 Vv
5 3.10@ 3.20 3.30 V
VBoRs BOR [H{& 8
AN 3.00 3.10 3.200 Vv
. 5 1.70@ 1.80 1.90 V
Vpvbo PVD B O
aN 1.60 1.70 1.80@ Vv
. 5 1.90@ 2.00 2.10 V
Vpvb1 PVD & 1
aN 1.80 1.90 2.00@ Vv
5 2.10@ 2.20 2.30 V
VpvD2 PVD [|{E 2
aN e 2.00 2.10 2.200 Vv
5 2.300@ 2.40 2.50 V
Vpvp3 PVD F{E 3
aN e 2.20 2.30 2.400 Vv
5 2.50@ 2.60 2.70 V
Vevpa PVD [|{& 4
aN e 2.40 2.50 2.60 Vv
5 2.70@ 2.80 2.90 Vv
VpvDs PVD [{E 5
TE 2.60 2.70 2.80@ Vv
5 2.90@ 3.00 3.10 \%
VpvDe PVD [R{E 6
TG 2.80 2.90 3.00@ \%
5 3.10@ 3.20 3.30 \%
VpvbD7 PVD & 7
TG 3.00 3.10 3.20@ vV
VPoR_PDR_hyst'D) POR/PDR IR & - - 50 - mV
Vpvp BOR hystt! PVD IR/BEE B B 100 B mvV
ladpvp) PVD IhiE - - 0.6 - uA
ldd(BOR) BOR IfE - - 0.6 - UuA

30/45



PY32C613 ZFEHEFH

1. HRIHRIE, AMEEFFUE,

2. HEETEZER, AEEFPUE.

5.3.4. I{emBimistE

& 5-7 BITIRIVER

M
s . w—y | INZEY | FLAsH | BBYEC | RKE | B
EBdeh = | | 517
4h sleep
ON DISABLE 1.5 -
24 MHz
OFF DISABLE 0.9 -
ON DISABLE 1.1 -
16 MHz
OFF DISABLE 0.7 -
HSI mA
ON DISABLE 0.7 -
8 MHz OFF DISABLE 0.5
Iop(run) While(1) | Flash :
ON DISABLE 0.5 -
4 MHz
OFF DISABLE 0.35 -
ON DISABLE 170 -
LSI 32.768 kHz UA
OFF DISABLE 170 -
ON ENABLE 95 -
LSI 32.768 kHz UA
OFF ENABLE 95 -
1. HEETEZER, AEEFHIUE.
% 5-8 sleep (BB
=
7= . FLASH HBRFO BAE | B
R s ghgms |
ON DISABLE 1 - mA
24 MHz
OFF DISABLE 0.6 - mA
ON DISABLE 0.75 - mA
16 MHz
S OFF DISABLE 0.5 - mA
ON DISABLE 0.5 - mA
8 MHz
OFF DISABLE 0.35 - mA
Iop(sleep)
ON DISABLE 0.4 - mA
4 MHz
OFF DISABLE 0.35 - mA
ON DISABLE 170 - UuA
LSI 32.768 kHz
OFF DISABLE 170 - UA
ON ENABLE 95 - UuA
LSI 32.768 kHz
OFF ENABLE 96 - UA

1. HRETHERER, AEEFPUE.
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% 5-9 stop tRILEEIR

=4 o
= 1 1 = ‘I-
ms Vee Vop MR/LPR | LSI IMGATEh s eSLL|
1.2V MR - - 70
RTC+IWDG+LPTIM 6
IWDG 6
ON
1.2V LPTIM 6
RTC 6
loo(stop) | 1.7~5.5V PR OFF No 6 UA
RTC+WDG+LPTIM 4.5
IWDG 4.5
ON
1.0V LPTIM 4.5
RTC 4.5
OFF No 4.5
1. HEETEZER, AEEFPiE.
5.3.5. (RIMEIRIIRERATE
= 5-10 {RINFEEZUIRERRY E)
=] SHO =i HBE? | |K(E | i
TwusLEEP Sleep HIIREEATE] - 1.65 - us
Flash FH11TFER, HSI(24 Mh2){E
stophy | MREER | o o et 35 ' us
T e FEAY
wusToP . Flash 47725, Vpop=1.2 V 6 -
&) LPR {itE5 . us
HSI {EA R SRt Vop=1.0 V 6 -

1. GEERTEATNIEENIREERT B E R ERERE—&KIES.
2. BUEETFEIZER, FEEFHUE,
5.3.6. YMERATEERYSTE

5.3.6.1. MEREEAYEH
£ HSE Y bypass #z{,(RCC_CR Y HSEBYP &1i]), hFNAIISIEEIREBEELETIE, 18R 10
JIFRAERY GPIO fEF,
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TuiHser)
Vhisen
90%

10%

VHSEL

~+V

t t < >
rHsEly! | e PRI TuwhseL)

<« Thse E—

B 5-1 SNEREIERAT PR AR E

7= 5-11 HMNEPERAT P14

me SO BME | HBRE | SAE | B
frse_ex FRP MR ShTER 0 8 32 MHz
Vhisen N HEEEEE 0.7Vec - Vee ]
ViiseL NG | MER e E Vss - 0.3Vee
MO E N =T 15 - - s
W(HSEL)

e AL ISR : : 20 | ns
f(HSE)

1. HRIHRIE, AEEFPUE.

5.3.6.2. YN EERD

AILABISSME 4~32 MHz RN EEIERES. ENAYT, REENREESNZRIRERIIER, XF
AILAER AN S ER &L,

% 5-12 HMNEREIRER NI

7S S E S L mME® | HBYE | RAE? | 8fi
fosc_in RE iR - 4 - 32 MHz
During startup - - 5.5

Vce=3 V,Rm=30q,
C.=10 pF@8 MHz
Vce=3 V,Rm=45 q,
C.=10 pF@8 MHz
IDD® HSE I Vee=3 V,Rm=30 Q, mA

0.58

0.59

0.89
CL=5 pF@32 MHz
Vce= =
cc=3 V,Rm=30 q, 1.10
C.=10 pF@32 MHz
Vce= =
CC 3 V,Rm 30 Q, 190
C.=20 pF@32 MHz
fosc INn=32 MHz - 3 - ms
¢ ®@ | = -
SU(HSE) [EahAYIE fosc IN=4 MHz - 15 - ms

1. BRI RFTEET HISmL%S HrEIEFM.
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2. HRIHRIE, AMEEFFUE.

3. tsunseEMNEA (BERH) ZTRHAZIENSMRIE, $XRERFIERSSNER, FRSKAE
IReRFTRESBRAER.

4. BIRETEZER, FMEEFHUE.

5.3.7. REPSIRATENE HSI 51

7= 5-13 NESESRATERReEF 1t

s sS4 FH =IVME | HEE | RXE | B

23.83R@ 24 24.17@ | MHz

21.97@ | 22.12 | 22.27@ | MHz

fusi | HSI 4R TA=25°C,Vce=3.3 V 15890 | 16 | 16.11@ | MHz
7.94) 8 8.06@ | MHz
3.97@ 4 4.03@ MHz
Vce=1.7 V~5.5V, T;=0~85°C -2 - 20 %
A HS| SRS
Temp(rsh SRE IR Vee=1.7 V~5.5 V, T/=-40~85°C | -4@ - 2@ %
freim® HSI EEE - - 0.1 - %
Dusi® | 5L - 45M - 55 %
tstabrsy | HSI F2EATE] - - 2 40 us
4 MHz ] 100 - uA
8 MHz ] 105 ] UA
I @ T
pots) @ | HSI TR 16 MHz - 150 - UA
22.12 MHz, 24 MHz - 180 - uA

1. HRIHRIE, AEEFPUE.
2. HEETEZER, AEEFPUE.

5.3.8. PIEMESHESBHIE LS| 451

7 5-14 NEMESIAT I

s o =4 RME | BBYE | RAE | B
fLsi LSI iR Ta=25°C,Vcc=3.3 V -1 - +1 %
Arempasi) | LSITEEREISAS Xzzjz Xiiz x;j:i:otos;c igzz ;gzz ZZ
frem® | LSI AR - - 0.2 - %
tsabwsy @ | LS| F2ERTE] - - 150 - us
looasy @ | LSITHEE - - 210 - nA

1. BRHRE, AMEEFFUE.
2. HIRETHERER, AEEFPUL.
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5.3.9. §itEF PLL 4514

7= 5-15 BRI

s S8 54 BIME | HBYE | RX(E | B
frLL N EINSTR Ta=25°C,Vcc=3.3V 16® 24®) MHz
feLLout | HEIHHSTIER Ta=25°C,Vcc=3.3V 32M 48 MHz
Jitter JBEEARIEN 0.3W ns
tLock BiFRTE) feLL IN=24 MHZz 15 400 us
1. HIRIHRIE, AEEFHRE.
5.3.10. TE{i&=84514
7 5-16 TFfifssttt
7S £ 54 HBE | RXEY | B8
tprog Page program 1.0 1.5 ms
terASE Page/sector/mass erase 3.0 4.5 ms
| Page programe 2.1 2.9 mA
°P Page/sector/mass erase 2.1 2.9 mA
1. HBRHRIE, AEEFEFRUE.
R 5-17 FHESRIREIRBFEERIF
s o =4 =®MEY =1v]
Neno BEIRE Ta = -40~85°C 100 keycle
trer BRI AR 10 keycle Ta = 55°C 20 Year
1. HEETEZER, FEEFFUE,
5.3.11. EFT $5i%
7S sH 54 F&
EFT to Power - IEC61000-4-4 4A
5.3.12. ESD & LU §F14
& 5-18 ESD & LU #Fi4
s S8 e BABIE =21y
VespHev) | BRSHREEEB)E(AMMERY) ESDA/JEDEC JS-001-2017 6 KV
Vespeom | BRSHIEBFE R (FEEBIRBIREY) ESDA/JEDEC JS-002-2018 1 KV
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s 2% =4 BRENE Bafy
Vesomv) | BRSHNEBERIE(H2515EY) JESD22-A115C 200 V
LU 2N Latch-Up JESD78E 200 mA

5.3.13. iw4F
% 5-19 10 Bt
9= 24 =i =IME HIRE mAHE =-1iv]
ViH N FEE Vce=1.7 V=55V 0.7Vcc \Y
ViL EIN{KEEEEE Vee=1.7 V~5.5V 0.3Vce \Y;
Vhys@ | HiERREE 200 mvV
likg BNRBER 1 uA
Reu | LHIEBFE 30 50 70 ko
Rrp THIEERE 30 50 70 ko
Coo® | S|HIERE 5 pF
1. HRIHRIE, AEEFHE,
= 5-20 BB ERS
Bs 2Ho =i =IME =mAE | B
VoL COM 10 4R E loo=8 mMA, Vcc 2> 2.7V 0.4 V
VoL lo=4 mA, Vcc =18V 0.5 Vv
V lon=8 mMA, Vcc 2 2.7V Vcc—0.4 Vv
OH COM 10 E@H:.'%_EE$ OH m cc ccC
VoH lon=4 mA, Vcc=1.8V Vce—0.5 V
1. 10 BA[&%E 5 |HIE X AAREFIRGS.
5.3.14. NRST B|ilFidE
% 5-21 NRST ShliiE
Hs 28 =i =IME | BBYE | RKE | B
ViH EWiINSEFBE Vcee=1.7 V~5.5V 0.7Vcc \V/
ViL EIN{REEEBE Vce=1.7 V~5.5 V 0.2Vce Vv
Vhys® | Bf45R R IE 300 mvV
likg EINBEIR 1 UA
Rpy () W avaz=1 | 30 50 70 ko
Rpp (1) ThIEEEH 30 50 70 ko
Cio 5IHIERE 5 pF
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1. HRIHRIE, AEEFPUE.

5.3.15. ADC 451¢

%< 5-22 ADC 54

s s E S RIME | HBYE | BRX(E 8
Iop 0% @0.75 MSPS 1.0 - mA
Cn® | NERRIFFRIFERS - 5 - pF
Fanc EEMAATSRER Vcee=1.7~2.3V 4 6@ MHz

Vce=2.3~5.5V 8 12@ MHz
- Vee=1.7~2.3V 0.2 - - us
Tsamp(l)
- Vcc=2.3~5.5V 0.1 - us
Tconv(l) - - 12*Tclk - -
Teoc(l) - - 0.5*Tclk - -
DNL® - - 12 - LSB
INL®@ - - +3 - LSB
Off- -
Set® - 12 - LSB
1. HRIHRIE, AEEFFE.
2. HUEETEZER, FAMEEFFNE.
5.3.16. LLER=84514
3 5-23 LR
s ] =4 BME | BN | RXE | B
ViN Input voltage range - 0 - Vcc \Y
Ve Scale input voltage - VREFINT Vv
Vsc Scaler offset volt- - - +5 +10 mV
age
| Scaler static con- - - 0.8 1 uA
DD(SCALER) sumption
tES;ART—SCAL Scaler startup time - - 100 200 us
Startup time to High-speed mode - - 5
tsTaRT reach propagation us
delay specification Medium-speed mode - - 15
200 mV step; High-speed mode - 40 70 ns
100 mV over- Medium-speed
t Propagation dela drive mode : o0 23 >
° hag y >200 mV High-speed mode - - 85 ns
step;100 mV Medium-speed
overdrive mode - - 3.4 us
Voffset Offset error - - +5 - mV
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s £ E S BME | BB | BX(E | B
. No hysteresis - 0 -
Vhys hysteresis i ) mV
With hysteresis - 20 -
Static - - uA
Medium-speed
mode; No de- | With 50 kHz and
glitcher +100 mv over- ) ) UA
drive square sig-
nal
Static - - uA
) Medium-speed
Ioo consumption mode; With With 50 kHz and
deglitcher +100 mv over- ] ) UA
drive square sig-
nal
Static - 250 - uA
High-speed .
mode; No de- With 50 kHz and
glitcher +100 mv over- ) 250 ) UA
drive square sig-
nal
1. HRIHRIE, AMEEFFUE.
5.3.17. iREERESISIE
R 5-24 [REERERTIT
s sH BME | BB | RX(E | 8
T.® VTS linearity with temperature - +1 +2 °C
Avg_Slope® Average slope 2.3 25 2.7 mV/°C
V30 Voltage at 30°C(£5°C) 0.742 0.76 0.785 Y,
tsTART Start-up time entering in continuous mode - 70 120 us
ts temp® ADC sampling time when reading the tempera- 9 i i us
ture
1. HRIHRIE, AL,
2. HEETEZER, AL,
5.3.18. AESEHERIE
% 5-256 NESEHERE
s S BME | BEBE | ®=X(E =1y}
VREFINT Internal reference voltage 1.17 1.2 1.23 \
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3= 88 =RIME | HBE | RXE =2 v}
Tstart_vrefint Start time of internal reference voltage - 10 15 us
Teoeft Temperature coefficient - - 100 ppm/°C
Ivee Current consumption from Vcc . 12 20 uA

1. HIRIHRIE, AEEF=Pid
5.3.19. ERZE4H1E
7 5-26 TERTERHE
Bs BH L BV BAME gy
t Timer resolution time - 1 - L
res(TIM) frimxcLk = 48 MHz 20.833 - ns
Timer external clock - - frimxcLk/2
fexr frequency on CH1 to frimxcLk = 48 MHz - 24 MHz
CH4
ResTtiv Timer resolution TIM1/3/14/16/17 - 16 Bit
‘ 16-bit counter clock 1 65536 ITIMxcLK
COUNTER period frivxcLk = 48 MHz 0.020833 1365 us
X 5-27 LPTIM 45 (Bd4hisksE LSI)
PRESC - —e o
ibap:] [2:0] mvEHE mAEHE =21y3
/1 0 0.0305 1998.848
12 1 0.0610 3997.696
14 2 0.1221 8001.9456
/8 3 0.2441 15997.3376 ms
/16 4 0.4883 32001.2288
132 5 0.9766 64002.4576
/64 6 1.9531 127998.3616
/128 7 3.9063 256003.2768
7 5-28 IWDG #F\4 (BIEssE LSI)
[ bap] PR[2:0] mviE{E EmAimHE =:1y3
14 0 0.122 499,712
/8 1 0.244 999.424
/16 2 0.488 1998.848
/32 3 0.976 3997.696 ms
/64 4 1.952 7995.392
/128 5 3.904 15990.784
/256 6o0r7 7.808 31981.568
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7 5-29 WWDG #F (AT #Pi5E#E 48 MHz PCLK)

Foiga 55 WDGTBJ[1:0] REE EAiuEth(E B3
1*4096 0 0.085 5.461
2*4096 1 0.171 10.923 ms
4*4096 2 0.341 21.845
8*4096 3 0.683 43.691
5.3.20. @R OS5
5.3.20.1. I°C SEIEOI51E
12C ##Z[O#E 12C-bus specification and user manual BYE3K
B Standard-mode(Sm): 100 kbit/s
B Fast-mode(Fm): 400 kbit/s
RFEIRIHRIE, BHER 1°C IMKMRIEMIECE, FH 1°C CLKIRERA T FRERNE/IME,
%= 5-30 &)\ 12C CLK $iR
7S s 54 =B =:1v]
ini 2 Standard-mode
fizccLk(min) Mmlmurzelncé CLK freq MHz
y Fast-mode 9
I2C SDA *D SCL %Hiﬂaﬁ*i}unu I&Ijjﬁbl /m—Fi%a
% 5-31 I2C JBIRES Rt
s £ =ME RAE | B8u
Limiting duration of spikes suppressed by the filter (Spikers
tar shorter than the limiting duration are suppressed) 50 260 ns
5.3.20.2. BRITIMEIEDO SPI 4F1E
< 5-32 SPI &%
7S sH 54 =B = F | =1}
fsck SPI clock fre- Master mode - 12 MHz
1/te(sck) quency Slave mode - 12
trsck) SPI clock rise Capacitive load: C =15 6
. - ns
tiisck) and fall time pF
tsunss) NSS setup time | Slave mode 4Tpclk - ns
th(nss) NSS hold time Slave mode 2Tpclk + 10 - ns
tw(sckr) SCK high and Master mode, frcik = . .
tw(scky) low time 36 MHz,presc = 4 Tpclk*2 -2 Tpclk*2 + 1 ns
Master mode, frcik =
! (1) -
tsuqviy Data input 48 MHz,presc = 4 Tpelk+5 ns
tsu(si) setup time Slave mode, frcik = 48 5 )
MHz,presc = 4
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7S 84 =4 =IME RBXE =1}
thoviy )
Data input hold | Master mode 5 - .
thsi) time Slave mode Tpclk+5 -
ta(so) Data output ac- Slave mode, presc =4 0 3Tpclk ns
cess time
tais(s0) Data output dis- | g1, 0 mode 2Tpclk+5 ATpclk+5 ns
able time
Data output Slave mode (after ena-
t o . @
v(s0) valid ime ble edge), presc =4 0 1.5Tpelk ns
Data output Master mode (after en-
tv(mo) L - 6 ns
valid ime able edge)
th(so) 3
Data output Slave mode, presc =4 0® - .
th(vo) hold time Master mode 2 -
SPI slave input
DuCy(SCK 9
Y(SCK) clock duty cycle Slave mode 45 55 %
1. Master fHEMGEAIRIE 1 polk FZBG=HIES,
2. Slave EF SCK 1% B8 AE 1 PCLK delay, EE 10 ZERTE, TN 1.5 PCLK,
3. £ Master RiXfy SCK S HERIEIIAIXEZEENER T, Slave FERIXEZ AR EIEUE,
NSS input
Te(sc) Thoss)
CPHA=0 — Ty (s> (€ Twiscm > e
- CPOL=0
2 i
Z
S | opaso
CPOL=1 !
e Lac T, (scx) —> E‘*T\(soﬁ <_|m.\m, > T M‘W
MISO output First bit 0UT Next bits OUT Last bit OUT >7

Tausn

Taesn

MOST input

First bit IN

Next bits IN

Last bit IN

5-2 SPI B1&E]l-slave mode and CPHA=0
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NSS input
o T ———> HTh(\SS]"j
| | —Tr(scr P |
€Ty yss)» (€ Twiscu) = ' e
CPHA=1 | |
N CPOL=0 1 ‘ \ /
2 :
= :
S |
= i
= - |
&) =
R CPHA=1 / A\
CPOL=1
1 | :
< —Tu(scr)—> Tysor— Th—e— T < a0
MISO output ——— Firkt bit OUT Next bits OUT Last bit OUT S
< Tousn> Thesn
Next bits IN Last bit IN

First bit IN

[ 5-3 SPI if%E-slave mode and CPHA=1

MOSI input
NSS input
CPHA=0
_ | cpo=0
=
=
S | cea=o
CPOL=1
CPHA=1
_ | cpoi=0
=2
o
=
S | cpa=l
CPOL=1

MISO input

MOST output

f
N

N
v/

Tuscrn),
Tsutn T
] w(SCKL)
MSB IN BIT6 IN LSB IN
Thoun)
MSB OUT BIT1 OUT LSB OUT
FRUONY Tho)len]

5-4 SPI BfFFEl-master mode
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HERER
6.1. QFN20 ¥R

TOP VIEW SIDE VIEW
D
20
2

|
Ll
I
Ll
I
I
I
S R
I
Ll
I
I
i
E

Al

BOTTOM VIEW . _
Common Dimensions

(Unit of Measure=millimeters)

Symbol Min Typ Max
I-_Nd_— A 0.500 0.550 0.600
U U U UJ L Al 0.000 0.020 0.050
b 0.150 0.200 0.250
D) A bl 0.140REF
I7:3 D2 - c 0.150REF
2 s L — D 2.900 3.000 3.100
w L D2 1.550 1.650 1.750
I_; R __T_i C:_I E 2.900 3.000 3.100
> T < = E2 1.550 1.650 1.750
'] U U M (‘D e 0.400BSC
Nd 1.600BSC
__22 I__ —elple Ne 1.600BSC
L 0.350 0.400 0.450
h 0.200 0.250 0.300

Note: 1. Dimensions are not to scale

H’“ TITLE DRAWING NO. REV
) Puya QFN20L 3x3X0.55-0.4PITCH POD QRPD-0041 1.0
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7. TEER

Example:

PY 32 61 3 F1
Company
Product family

ARM® based 32-bit microcontroller

w
=

B
c

B
x

Sub-family
61 = PY32C61xx

Product Serial Number
O-F

Pin count
F1 =20 pins Pinoutl

User code memory size
8 = 64 Kbytes

Package
U=QFN

Temerature range

6=-40C to +85°C

Options

xxx = code ID of programmed parts(includes packing type)
TR = tape and reel packing

TU = Tube Packing

blank = tray packing
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8.hRAFhSE

s e EHiee |
V0.5 2023.11.13 1. ¥

PUY)

Puya Semiconductor Co., Ltd.

A B8
ERESREBROBIRAT (LITER: "Puya” ) (REBEH. HIE. 158, (83 Puya F=@F0/siASERINE], MARBITIER. FBFRE
TEREAE mAVERATEXER.
Puya FmEKiET SRATAYEE RIS THER,
RIS Puya P A IERAIESE, RNERTHECEIEESE=/7/"mLA, Puya MEHIRSSIFERIE~mEBEHISE.
Puya TR FAR AR~ B RERE R  TUF .
Puya FmiYE, EEFNSIMETR—E, Puya MR mAYHTRIERETIL.
{HEHA Puya 8 Puya iRRNEF S FHEE AR, FEE mEiRS BRI NESBREENMT.
RIS RRAHERRIRATRHEE.

ERESR(EEROBIRAT - (REFRFENF]
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