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1.@n

PY32C642 A\t 28 SRS MERERY 32 (i ARM® Cortex®-MO+R#%, SEEL/EEER MCU, R 24
Kbytes Flash # 3 Kbytes SRAM 77188, B LIEME 24 MHz, B ZMARERIEEm, 188 12U
ADC, 2416 {\ERTEs, LAK 2 B8LUIRER,

PY32C642 RFHIEHIzRN TIERESBEI/-40°C ~ 85°C, TEEB/EERE 1.7V ~5.5V, ThHiE
sleep/stop {RIIFELAFET, AILUHEARRNEIIFERA.

PY32C642 RYzHIRRERTSMNATSR, AIUlEFlss. FHRARE. PCIMR. MM GPSFa. T

R %,
= 1-1 PY32C642 &A= Rkl RASE
JMB PY32C642W15U6 PY32C642F15U6
Flash memory (Kbytes) 24
SRAM (Kbytes) 3
=Yty
RRER 1 (16-bit)
25
\% — S
B 1 (16-bit)
25
ERTES {XIhFEE 1
e
SysTick 1
Watchdog 1
EARO 14 18
ADC j@BiE%]
R A 8+2
(FMEB + P9ED)
FEES 2
ReFM 24 MHz
T{EmfE 1.7V~55V
e QFN16 QFN20
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SWCLK
swpio H Swp >
Flash Memor
Y VDD || Voltage

as AF
U z Regulator 4|

-]
z vccio

CORTEX-MO+ 3 Veea vee

frme= 28MHz g vee SUPPLY vss
3 SUPERVISION
m

NviC ‘ I0PORT § () sram POR/BOR

Filter NRST
E q
e 8
PA[7:0] 9 2 HSI_10M m
o | E °
pB[7:0] 2 '; HSE Bypass
B H e CRC HSE
g ﬁ |

i‘> RCC
Reset! & clock control

LTI

—

SE XTAL OSC 0SC32_IN
M 32KHz 0SC32_ouT

PC[1:0]

INT CTRL System and peripheral
= clocks, System reset
EXTI ‘ ' _ h ’ CH1~CH4, BKIN,
Li_i—i_‘ TiM1 CHIN~CH3N, ETR as AF
from peripherals S-AHB TO S-APB ‘

CH1 as AF

|

. (]

adv-S

LPTIM (™ INLETRasAF

[ wos K=

Cones G
Comawer K

4dv-S

Power d in of analog modul, ‘ VCCA d ‘ VCC domain ‘ ‘VCCIOdomain

1-1 TRERLR
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2.1

2.1.

2.2.

2.3.

2.4,

B iz

Arm® Cortex®-M0+ ¥

Arm® Cortex®- MO+ 22— AN IZAIBRARBIRIRITHINI I 32 i Arm Cortex 2bHEEE, BAFEA
RIRMHT BENFL, SIFE

B EEER, FTFEIMNRE

mB(EEE, TeeEtT

m EENREEES

Cortex-MO+ SMEBEER 32 7%, ERAIIFEMILE, 7 2 KiAVKRIDIEFSED, HRERBIEE
(BRRAUESEN ZMWANRT, IREEHROIEEY, S8R EMRARS, BHET 32 MZREHTE
PRHASERY STt R, ELELD 8 fA7F0 16 Mzt B ESHNREEE.

Cortex-M0+ 5S—MHRENKEHUHHIEFIZR(NVIC) ZEES,

=8

F R SRAM, 18iT byte (81i7). half-word (16 {i1)8¢& word (32 f0)BI/A A58 SRAM,
FRER Flash, 85 2 MERMIERXIHLAER :
B Main Flash Xi%, ©8aNRERFIBFEE
m  BJECEA/NAY Load Flash Xiz, FATFMEF ISP/IAP 5|58
B Information X1z, 768 bytes, BEEIELL TS :
— Option bytes
— UID bytes
— Factory Configuration bytes
— USER OTP memory

X4 Flash main memory YR EIFELA T TLALH

®  write protection (WRP)#=Hl, ARG LEAEENSERIE(RTIEFF#ESIEE PC RIEEL). SIRIP
HIE/IMRIPERRIA 4 Kbytes,

m  Option byte SR, EIJAIREBLRIT.

Boot &

BIIECEI nBOOTO/ nBOOT (7 F Option bytes #), ENEEMFHARAIEIEI, WTRFR:
% 2-1 Boot &

Boot mode configuration Mode
nBOOT1 bit nBOOTO bit | Boot memory size ==0 Boot memory size =0
X 0 Main flash J5z/ Main Flash 3z
0 1 SRAM S5 SRAM [z
1 1 N/A Load Flash |35/

RELER
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CPU SENEENAR SRS PIERS HSI 24 MHz, ERERRIE TR LAEHEC & R SRS SRR StAd

B, BILASERI SRS
B 24 MHz AJECERINERSHEE HSI Bdfh,
B —/32.768 KHz I ECERINEDE LSI Atéd,

B 4 MHz ~ 32 MHz 9MNERig \Bd§h

B 32.768 KHz LSE Y8,

AHB Ee] AR F R SRS #950, APB B a]LAETF AHB BF$99540. AHB #1 APB EfiSRRES A

24 MHz,
HSI: High-speed internal clock
LSI: Low-speed internal clock
HSE: High-speed external clock
LSE: Low-speed external clock
LSIRC to IWDG,_
SC32_0OUT LSE
P to PWR
32.768kHz ||| g
I:QSCBZ IN | Clock
detector To AHB bus, core, memory R
AHB : -
PRESC 1 FCLK Cortex free-running clock >
LSE /1, 2..512 To Cortex system timer .
LSI
APB
PCLK To APB periphrals
[__Mco SYSCLK — PRESC >
HSE /1,2,4,8,16
HSI F’CLF\
HSI RC LSE to LPTIM
CLK~
to COMP
LSG
L~
HSIDIV CLKw
LSE to ADC
HS}
HSE_IN HSE SYSCLK >
L LSI If(APB prescaler=1) x1,
HSISYS else x2
TIM_PCLK

v

E 2-1 REATthEEaE
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2.5. HEEHE

2.5.1. EBRIEE

[Lse| [Lsi| [Hs]
o
¢ ® FLASH
VDD domain
VCC domain
POR
PDR BOR
VCC[—C VR VDD' CPU Core/Digital Peripherals
BG VDD1
HSI_10M 10_CTRL
PMU
IWDG | LPTIMER |
VCCI
cc VCCIO domain
VDDA 10 Ring PWR_Acon RCC_Acon
[ VDDP
PWR_CRI[18] .
VDDA
& 2-2 BBiFEE]
* 2-2 BRIEE]
wms | B BiRE iR

1 Vee 1.7V~55V | BIEREHAGHIZMERE, A& BoEEBg,
BAREBDEHESARE, KETF Vec PAD(B AR ERIRER
PAD),

3 Vccio 1.7V~55V 25 10 {8, BT Vcc PAD

2 Vcea 1.7V~55V

2.5.2. HjElEE

25.2.1. ETHE({(POR/PDR)
B R AR Power on reset (POR)/Power down reset (PDR)I&IR, Joit 1@t EEBFITNEEENL, ZiR
RIERFMREIN . TEMARI LI,

25.2.2. REE{I(BOR)
f4T POR/PDR 4P, IASCHL Y BOR (brown out reset), BOR {XAJLAEIT option byte #H{T{EEERN < T
#ME,
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2.5.3.

254,

2.6.

2.6.1.

% BOR ##JFHAY, BOR BISIERLAEIY Option byte i#
%0

1TigeiE, B EFFN TGN R ER AT LA ER IR AT

A

vee
VBORRS
VBORF8
VBORR?
————————————————————————————————————————————————————————————— VBORF7
VBORR6
VBORF6
VBORRS |-
VBORF5
VBORR4 |
VBORF4
VBORR3 |-
e VBORF3
VBORR2 -
A VBORF2
VBORRL |-—remomommens
VBORF1
VPOR
VPDR

v

tRSTTEMPO< >

Reset with BOR off

tRSTTEMPO< >

Reset with BOR on
(VBORS VBOR1)

,,,,,,,,,,,,,,,,,,, POR/BOR rising thresholds
,,,,,,,,,,,,,,,,,,, PDR/BOR falling thresholds

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

FBERTIEE

SRR EET R

B MR (Main regulatonfE& R IEE B TRSHRIF LIE.

B LPR (low power regulator)fE stop &RV, fRAE(RINFEAUIEEE.

{RINFEIRET
BHEERETRRZI, B 3 MEDRSL:

B Sleep mode: CPU B#HXA (NVIC, SysTick ETI(F), IMKAILABCEARITTIIE. (BN R fERE

IR TARRIRER, EARIR TR RIERIAIAIRLR)

B Stop mode: ZtRIUT SRAM IHFRAIAEMRE, SERTHP PLL. HSIF] HSE X#. GPIO,

IWDG, nRST, LPTIM aJLAMREE stop t&=,
1= v}
SRWIRITRMER, 2312 BREMMNARENL
::H¥ = (vi

BRIREMELATLAMEIR FresE:
m _TFEE({] (POR/PDR)
m  R/EEfI (BOR)
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2.6.2.

2.7.

2.8.

2.8.1.

2.8.2.

RREM

L TSR, FERREN:
B NRST pin 9EHL

B R7E RSN (WDG)

B SYSRESETREQ #{4FE1I

B option byte load £ (OBL)

m HjES{I (POR/PDR, BOR)

BREBARE GPIO

£ GPIO FA LI HEMGERE HtE (push-pull ;& open drain), #I (floating, pull-up/down, an-
alog), YMREFTHEE, BIENFISIARE /0 OfEEINEE.

FR

PY32C642 j@id Cortex-MO+ ZIERRNERAIK EFHTIEHIEE (NVIC) M1— M RrRUi/SM4HEH =S
(EXTI) RALESRE.

FREfr=ElRS NVIC

NVIC 2 Cortex-M0+ QEESNEFREES IP. NVIC AJLASMESREAMRESIMNEBEY NMI (A0 R FI
A ERRIMERRHT, LUK Cortex-MO+ HEBRE. NVIC IRH T RIFAMALSCRELRE.,

SLEEEERZO S NVIC NEERBES AR T RIS AFIEN PRTIRS FIRZ(1SR)EaIZBRIEER, ISR

BEFITE—NMAERF, FHEENVIC —NEitEbil, EHTH ISR B EiERaEFREN
FRVElmTEERY ISR FRE4ERHY.

INRESHFTRNPIEHRE, MIERAEROPEEHRIFESHNL, HEEIRNERTHRAIFET
EHEESEIN, B—FIFR SRS (tail-chaining), HM— NSRRI ISR IRER, AEB
—MEEIEMCRRY ISR, BHNIRHERIGMERS FFXAERFEE, XD TIER, RS TE

IR,

NVIC #1 :

B (REERTRRTRLER

B 4 RAPRRER

B SZRF 1N NMI ARl

B SZHRF 18 RIS NERHR T

B % 10/ Cortex-MO+ B&

B SR TSR Fr i i

B ERHE(tail-chaining) it

m EHiTEEeR

¥ R EXTI
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EXTUEMN T YR EHRORIENE, FELIEEEM stop E{EBERS 4 IRFE S,

EXTIEHEE S MEE, 8FR%E 181 GPIO, 24 COMP#H, LK LPTIMIZEEES. He
GPIO, COMP ALIECE EFiG. TIEAEINEMA. 1EE GPIO [ESEIYIEFESEE/I EXTIO~7
BiE,

B4 EXTI line #BaTLAUBIS T 17 a8 Z Bl

EXTI 4% 28 o] LARIREL PO BRI HARS A0RK .

EXTI 5428 S FeR8EE NS, BMERETE stop BT, AMESEMNEIHER GRSt ER %
FERYSKEIR, EEIRAIS [REHRHTRY GPIO FI514,

2.9. (REEEHRER ADC

OFEB 11 12 A9 SARADC, ZIEERHIBRS 10 MEWNENEE, B1F 8 MMNREER 21
NEREE. SEBENEERABERE 1.5 VBl Vcc IR,

HEERGMRE AT LUREIBRIR, &L, 13, NESEN. SR & arIsrHy
16 (MEUESFRRT.

#&4l watchdog FFFM IS REBL T RFEXISEEREE.

ADC S 7 (SRR NIz T, ARG RIRRITHAE.

TESRFELGEIR, FRIREEER, EEAEHALER, 1) watchdog A e H5EE R S ERY =4 REmE K,

2.10. LLEZEE(COMP)

A IEERLIE ALK AREE (general purpose comparators) COMP, tBEILAS timer B&7E—#S(HEMA.
REsRT LA AN TR :

B FEIESMA, FERIIFERXIREEIDEE

m EHESED

B L4558 timer B PWM HIHHERERT, Cycle by cycle RYEBIEHIEIEE

2.10.1. COMP &3¢

B BMURESEUERENESEREBA, ILHRIEEEEE
— & 1/0 pin
—  HBIR Vec FIBII 2 EHRMHAY 15 Mo #UE(1/16. 2/16 ... 15/16)
WESEHEE 1.5V, MBS ERMERY 156 MoEYE(1/16, 2/16 ... 15/16)
B EHATLUERER /0 5 timer BUBIAEOfLA
— OCREF_CLR 4 (cycle by cycle BB F=H)
—  ARIE PWM shutdown BYRIZE

&1 COMP BB hIF=48EN, RIECHMEINFRT (sleep 1R0) RIMAEE (BT EXTI)

om
=

2.11. EREE

PY32C642 ARIERT RRRIF AN FRE:
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% 2-3 TERTEE%FE
5] Timer VA HEnE fasosm | DMA | f#ER/EbBaEE Bt
=y 1— 3 J:' Y ~ +
A TIM1 16 {31 I 1~65536 | HiE 4 3
B AERTEs TIM14 16-{i + 1 ~ 65536 - 1
2.11.1. B ERZE

2.11.2.

2.11.3.

2.11.4.

BRERER(TIML)H 16 AT RIZDIRRRIREN Bohdcakit#0e8Emk. ErILWRIESMER, 8
& MAESEARRDNTKENE, SEF=Ehtisf@mEirR. Bt PWM, HIEREAL
B PWM),

TIM1 824 4 NMRIZIBIE, FfE:

LI TUN =27

R

B PWM F=4GOGEEFOIIHER)

B BpE I

SNR TIM1 EEERTVERY 16 f7ithdes, MEEBS TIMx iTAIEsERAVSE. MEREER 16 i PWM
RER, VWEBLAEBIEES(O - 100%).,

f£ MCU debug &=, TIM1 BJLUREITEL.

EEHEREZEEN timer FF4HE, EIE TIM1 BJLABE Y e8ETNse SEABITRTES—RT/E, LASCH
B E S EE,

EREES

B ERERTES TIM14 HAT4RIE SRESARERY 16 7B shaikiHEM=s19m.

B TIM14 Bf 1 /MNELEERTRARBRAHIE, PWM SiE BikiE .

B 7£ MCU debug #&3{, TIM14 BILAGREETHEL.

(EINFEERTES

B LPTIM3 16 i@ Eit#Es, B8 3o IMmes. RSIFRRITEL

®m LPTIMBJLABEE S stop E{IREER,

M 7 MCU debug #&3(, LPTIM BJLUKRESTHEE.

IWDG

SHRER T— Independent watchdog(f&#R IWDG), ZiEHREEELZ2RE. NEEREIEE
FEY%R. IWDG AIIHARRBETIRARBUEMAIIIEEREL, HETTEESAZHERER timeout (ERTALA
RFE SN,

B \WDG M LS| 2, XHERIEERSH Fail, EERIFIIF.

B |WDG REGFR watchdog {FAENRAZINMIMILTRE, HETRSIRS R ERERGIRIN
H.
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m & option byte A9, BILAFERE IWDG FR{4HER,
B |WDG 2 stop R AIEEER, LASAYSTUREER stop 12,
B 7f£ MCU debug ##z{, IWDG BJLUKRGEITEE.
2.11.5. SysTick timer
SysTick IHEME8 & JATSERHRIERF(RTOS), BEATLARIERERIM TITELES,
SysTick 44
B 24 fIATHR
B BEEEEND
B HEESICE 0 AR ARt (B )
2.12. SWD

ARM SWDZOAFEREOER TEEEEIPY32C642,
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3.5IMEcHE

< o O d
< o O m
o > 0o o
4 N )
O 0N < m
S
PA3| 31 /7 112:7| PB2
|
PA4| 2 :QFN].G:H:"" PB3
PA2-swC |3 | 110} PBS
PB6-SWD [ 4 | s Lt
n © ~ co\
N —
\- : Vss

PCO-NRST | -

[E] 3-1 QFN16 Pinout1 PY32C642W15U

N © < o0
L < < < <
a a aa a
é TiiL ~N
o OO 0 ™~
N A = - - B
PCO-NRST [ »1  ,_______ " 15| pazswe
[ 7 I P
PCL.i2 114 | PA1
[ I P
pe7[:3 |QFN201 13:7] eao
Vss 4 : : 12 PBO
PB6SWD | 35 L-——————- a1 ees
© ~ 0 o «
\_ S )

VCC
PB5
PB4 |
PB3
PB2

3-2 QFN20 Pinout1 PY32C642F15U

% 3-1 5|IEXNANEN[FS

ESic] s EX
S Supply pin
s G Ground pin
I MESIS I/0 | Input/output pin
NC | ey
vy fau LREHY £\ £ ab
s COM | IEE 5 Vim[, AR AEHINEE
RST | -
Notes PRAFEEMIRE, AAMBmOEBKESAZEZE, FAENEA
— SRRe 1Bid GPIOX_AFR B577a81%RAYI0RE
Aty Z[5
BhnThRE B IMNS S TFer B RE IR EReAThRE
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% 3-2 QFN16/QFN20 3 |HIzEN.

HEXR = 5. m iwOINEE
© Q - £ iy Q
= S =173 : 5
2 | U d d 2 =1z BiHANThAE
O O; a4 a4
TIM1_CH1
5 18 PA5 110 COM =
TIM14_CH1
6 19 PAG 110 COM EVENTOUT ADC_IN3
External_clock_in
TIM1_CH4
7 20 PA7 110 COM = ADC_IN4
MCO
SWDIO
NRST
8 1 PCO-NRST 110 RST (1) TIM1_CHIN ADC_IN5
EVENTOUT
9 2 PC1-OSCIN 110 COM - OSCIN
- 3 PB7-OSCOUT 110 COM TIM14_CH1 OSCOouUT
- 4 Vss S Ground
4 5 PB6(SWDIO) 110 COM SWDIO ADC_IN6
15 6 Vce S Digital power supply
TIM1_CH3
10 7 PB5 110 COM —
TIM14_CH1
- 8 PB4 110 COM TIM1_BKIN
TIM1_ETR
11 9 PB3 110 COM
CMP1_OUT
TIM1_CHIN
12 10 PB2 110 COM
TIM1_CH3
TIM1_CH2N ADC INO
13 11 PB1 110 COM TIM1_CH4 CMP1_INP
MCO CMP1_INM
TIM1_CH2 ADC IN7
14 12 PBO 110 COM —
TIM1_CH3N CMP1_INM
- 13 PAO 110 COM TIM1_CH1
16 14 PA1 110 COM TIM1_CH2
SWCLK
3 15 PA2(SWCLK) 110 COM TIM1_CH4
CMP2_OUT
ADC_IN1
1 16 PA3 110 COM TIM1_CH2 CMP2_INP
CMP2_INM
TIM1_CH3 ADC IN2
2 17 PA4 110 COM —
TIM14_CH1 CMP2Z_INM

. %% PCO B#& NRST/SWDIO £i&id option bytes #H#1TEE.

. E{If5(option byte EZE 0/0,0/1,1/0 ), PB6 F1 PA2 4" pin #HECE A SWDIO #1 SWCLK AF IhRE, Bi&
PEBLUFBRE. JEEPIED FHFRFERNE.
. 5{3/5(option byte BgEF9 1/1 ), PCOF] PA2 A pin #EEE /9 SWDIO f1 SWCLK AF IHRE, HIZEMERL
RIEERE. [EEMER THEEMEHIENS
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ks ab
3.1. RO A EBINEEMRET
% 3-3 i8] A SFATHAGST
ﬁﬁ"il:l AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAO - - TIM1_CH1 - - - - -
PA1 - - TIM1_CH2 - - - - -
PA2 SWC - TIM1 CH4 - CMP2_OUT - - -
PA3 - - TIM1_CH2 - - - - -
PA4 - - TIM1 CH3 - - TIM14 CH1 - -
PA5 - - TIM1_CH1 - - TIM14_CH1 - -
PA6 - - - - - - - EVENTOUT
PA7 - - TIM1 CH4 - MCO - -
ks ab
3.2. ix[Od B EMIsEM ST
% 3-4 15[ B SFATHAST
gﬁu AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PBO - - TIM1 CH2 TIM1 CH3N - - - -
PB1 - - TIM1 CH2N TIM1 CH4 MCO - - -
PB2 - - TIM1 CHIN TIM1 CH3 - - - -
PB3 - - TIM1 ETR - CMP1 OUT - - -
PB4 - - TIML_BKIN - - - - -
PB5 - - TIM1 CH3 - - TIM14 CH1 - -
PB6 SWD - - - - - - _
PB7 - - - - - TIM14_CH1 - -
Frn al
3.3. #w0O Cc ERINEEMR ST
% 3.5 i8] C SFTALmSY
ﬁﬁu AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PCO-NRST SWD - TIM1 CHIN - - - - EVENTOUT
PC1-OSCIN - - - - - - - -
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4. 1FhEEm et

OXFFFF FFFF

Block 7

0xEO00 0000

ARM Cortex M0+
Internal periphrals

Block 6

0xC000 0000

User space

Reserved space

Block 5

0xA000 0000

IOPORT

Block 4

0x8000 0000

AHB

Block 3

0x6000 0000

APB

Block 2

0x4000 0000

Periphrals

Reserved

User OTP

Block 1

Reserved

Factory config. bytes

Factory config. bytes

Option bytes

0x2000 0000

RAM

uiD

Block 0

0x0000 0000

Code

Reserved

Main flash

Addressable space

Main flash/
User flash/
RAM

0x5001 1FFF
0x5000 0000

0x4002 3008

0x4002 0000

0x4001 587F

0x4000 0000

OX1FFF FFFF
OX1FFF 0300
OX1FFF 0280
OX1FFF 0200
OX1FFF 0180
OX1FFF 0100
OXLFFF 0080
OXLFFF 0000

0x0800 5FFF

0x0800 0000
0x0000 5FFF

0x0000 0000

& 4-1 7HERRERGS
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7 4-1 IFissitbit

Type | Boundary Address Size Memory Area Description
Sray | 2X2000 CO00-OX3FFF FFFF | - Reserved -
0x2000 0000-0x2000 OBFF | 3 KBytes SRAM -
Ox1FFF 0300-0x1FFF FFFF | - Reserved -
Ox1FFF 0280-Ox1FFF 02FF | 128 Bytes | USER OTP memory TR
o FHY trimming F&E(&
OXLFFF 0180-Ox1FFF O1FF | 128 Bytes E;‘tcefgry Configuration | 1o iming %%). ke
ERE O]
o FHAF FIZIRT HSI
OX1FFF 0100-0x1FFF 017F | 128 Bytes E;‘t‘ggry Configuration | . ing #2 flash 5
AfEEESE
Code R .
oA EREE(S option bytes
Ox1FFF 0080-Ox1FFF OOFF | 128 Bytes | Option bytes ;a RECRIBS:
=5
Ox1FFF 0000-Ox1FFF O07F | 128 Bytes ulD Unigue ID
0x0800 6000-Ox1FFE FFFF | - Reserved -
0x0800 0000-0x0800 5FFF 24 KBytes Main flash memory -
0x0000 6000-0x07FF FFFF | - Reserved -
1RHE Boot BLEISHE:
0x0000 0000-0x0000 5FFF | 24 Kbytes | 1) Main flash memory | _
2) Load flash
3) SRAM

1. EiA=SjE)RR OX1FFF OE00-OX1FFF OE7F b, HRtmEA reserved RIZS[E], TAHITEER(F, 50, B

4 response error,

& 4-2 MRS Fastbt

Bus Boundary Address Size Peripheral
OxEO000 0000-0XEOOF FFFF 1 Mbytes MO+
0x5000 1800-0X5FFF FFFF - Reserved®
0x5000 1400-0x5000 17FF - Reserved®
0x5000 1000-0x5000 13FF - Reserved®

IOPORT | 0x5000 0C00-0x5000 OFFF - Reserved®
0x5000 0800-0x5000 OBFF 1 Kbytes GPIOC
0x5000 0400-0x5000 07FF 1 Kbytes GPIOB
0x5000 0000-0x5000 03FF 1 Kbytes GPIOA
0x4002 3400-0x4FFF FFFF - Reserved
0x4002 300C-0x4002 33FF Reserved

AHB 1 Kbytes

0x4002 3000-0x4002 3008 CRC
0x4002 2400-0x4002 2FFF - Reserved
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Bus Boundary Address Size Peripheral
0x4002 2000-0x4002 23FF Flash
0x4002 1C00-0x4002 1FFF - Reserved
0x4002 1900-0x4002 1BFF Reserved

1 Kbytes
0x4002 1800-0x4002 18FF EXTI®
0x4002 1400-0x4002 17FF - Reserved
0x4002 1080-0x4002 13FF Reserved
1 KBytes
0x4002 1000-0x4002 107F RCC®@
0x4002 0C00-0x4002 OFFF 1 KBytes Reserved
0x4002 0040-0x4002 O3FF Reserved
0x4002 0000-0x4002 003C Reserved
0x4001 5C00-0x4001 FFFF - Reserved
0x4001 5880-0x4001 5BFF Reserved
1 Kbytes
0x4001 5800-0x4001 587F DBG
0x4001 4C00-0x4001 57FF - Reserved
0x4001 4850-0x4001 4BFF Reserved
0x4001 4800-0x4001 484C Reserved
0x4001 4450-0x4001 47FF Reserved
0x4001 4400-0x4001 404C Reserved
0x4001 3C00-0x4001 43FF - Reserved
0x4001 381C-0x4001 3BFF
= Reserved
0x4001 3800-0x4001 3018
APB 0x4001 3400-0x4001 37FF - Reserved
0x4001 3010-0x4001 33FF
= Reserved
0x4001 3000-0x4001 300C
0x4001 2C50-0x4001 2FFF Reserved
1 Kbytes
0x4001 2C00-0x4001 2C4C TIM1
0x4001 2800-0x4001 2BFF - Reserved
0x4001 270C-0x4001 27FF Reserved
1 Kbytes
0x4001 2400-0x4001 2708 ADC
0x4001 0400-0x4001 23FF - Reserved
0x4001 0220-0x4001 03FF Reserved
0x4001 0200-0x4001 021F 1 KBytes COMP1/2
0x4001 0000-0x4001 O1FF SYSCFG

20/37



PY32C642 UEFAR

Bus Boundary Address Size Peripheral
0x4000 B400-0x4000 FFFF - Reserved
0x4000 B000-0x4000 B3FF - Reserved
0x4000 8400-0x4000 AFFF - Reserved
0x4000 7C28-0x4000 7FFF Reserved

1 KBytes
0x4000 7C00-0x4000 7C24 LPTIM
0x4000 7400-0x4000 7BFF - Reserved
0x4000 7018-0x4000 73FF Reserved

1 KBytes
0x4000 7000-0x4000 7014 PWR®)
0x4000 5800-0x4000 6FFF - Reserved
0x4000 5434-0x4000 57FF

- Reserved
0x4000 5400-0x4000 5430
0x4000 4800-0x4000 53FF - Reserved
0x4000 441C-0x4000 47FF Reserved
0x4000 4400-0x4000 4418 Reserved
0x4000 3C00-0x4000 43FF - Reserved
0x4000 3810-0x4000 3BFF Reserved
0x4000 3800-0x4000 380C Reserved
0x4000 3400-0x4000 37FF - Reserved
0x4000 3014-0x4000 33FF Reserved

1 Kbytes
0x4000 3000-0x4000 0010 IWDG
0x4000 2C0C-0x4000 2FFF Reserved
0x4000 2C00-0x4000 2C08 Reserved
0x4000 2830-0x4000 2BFF Reserved
0x4000 2800-0x4000 282C Reserved
0x4000 2420-0x4000 27FF Reserved
0x4000 2400-0x4000 241C Reserved
0x4000 2054-0x4000 23FF Reserved

1 Kbytes
0x4000 2000-0x4000 0050 TIM14
0x4000 1800-0x4000 1FFF - Reserved
0x4000 1400-0x4000 17FF - Reserved
0x4000 1030-0x4000 13FF Reserved
0x4000 1000-0x4000 102C Reserved
0x4000 0800-0x4000 OFFF - Reserved
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Bus Boundary Address Size Peripheral
0x4000 0450-0x4000 O7FF Reserved
0x4000 0400-0x4000 044C _ Reserved
0x4000 0000-0x4000 O3FF = Reserved

1. 3R AHB #RE 9 Reserved B9ttt Zs8), FTGiES(E, =R 0, Hr=4 hardfault; APB #xE8 Reserved

RtbtE=s(E), FTiERSEME, =R 0, A4 hardfault,

2. MYz 32 4 FhIA), ESFHFFHF A,

3. MMNZHF 32 U FFipia), ESTHFFFhIE,
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5. BSiFHE

5.1. RS
BRIEFSTAIRER, FRBERIEREEBLA Vss AEE,
511 mIMEfIRXE
PeIFISTRIRBE, EBISTEIRESIRRE Ta = 25°C #1 Ta = Tamay R THIE A EFEIEFE, AIEERRRY
INERE. HEEBEMHIESN TARIR/IMEFIRAE.
ETRIETHIRNBRSEHER. RItFENEIZS800E0E, REEFHHTNE. &IIRK
HESETHRUN, NEYEBRNSE R = ENERE.
5.1.2. HBEYH
BRARISTAIRRE, BARIMHREET Ta = 25°C #l Vec = 3.3 V, XEHURNATIRIHESREZT N,
BRIRY ADC RBEHERBEN—MNENRIKEE, EMERECE TUHEE], 95%aIE FIREN
FEFLEHEE.
5.2. BYWmRAHTERE
WMERIES F EBE LA TRISEHNERAE, TEaSE0 R AA YRR, XEREFIHTAT
BERZHGEEDSE, HARKREEHERG TSI ELR. KB TIFESAERE TR
M R Y RT S,
7= 5-1 HERFEO
7= fEid =mIME | RXE | B
Vce HNERE(HEBERSE -0.3 6.25 \Y/
Vin EAth Pin BUINEEE -0.3 Vcet+0.3 \

1. E8iR Vec MItth Vss 5B IUREIERRIMNERIPEERNRIME RS L.

& 5-2 FERARE

we ik BAE | B
Ivee R Vec pin BOAERTR(HLRIERTT) 80 mA
Ivss i Vss pin BUSEBTR(RHERT) © 80 | ma

i 10 RIS R 20
liopiny . 20 mA
FF 10 HORIERIR -

1. EJR Vec Fith Vss 5 IR IEREIINBRIBEEIRNAMEB RS L,
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% 5-3 IRERHE

7= g 8B ==y
Tste BT -65 ~ +150 °C
To TIERESEE -40 ~ +85 °C
5.3. IT{ERH
5.3.1. BRAIFERH
*= 5-4 BRTIERM
7= 84 = =IME | RXE | B8fi
feu PIER AHB B4R 0 24 | MHz
frcLk K8 APB B4t 0 24 MHz
Vee WET/ERE 1.7 5.5 v
VN 10 BINEEE -0.3 Vcct0.3 \/
Ta ISR -40 85 °C
T, =] -40 90 °C
5.3.2. ETEBI{EFRH
% 5-5 FERRA TR
s 84 = ®mIME | ®RKRE | B
Vee EFHESR 0 co
tvee ps/V
Vee NRREER 20 )
5.3.3. MBREMIRRIFIE
7 5-6 WEREMEHYFIE
s e 4 =ME | HBE | RAE | B
VPOR/PDR e RS ATEE J:i’-l-z.:. -0 -0 = Y
TG 1.45 1.55 1.65 v
VppRrhyst® PDR B 50 mv
BOR_LEV[2:0]=000 (EFHE) 1.7 1.8 1.9 \Y
BOR_LEV[2:0]=000 (Fi&E 1.6 1.7 1.8 \Y;
Voo BOR FHIEEE BOR_LEV[2:0]=001 (Lﬁfﬁ) 1.9 2 2.1 v
BOR_LEV[2:0]=001 (TF&:5 1.8 1.9 2 Y
BOR_LEV[2:0]=010 (tFHB) 2.1 2.2 2.3 v
BOR_LEV[2:0]=010 (RS 2 2.1 2.2 v
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) Eo | =4 mIME | HBE | ®KE | B
BOR_LEV[2:0]=011 (EFHR) 2.3 2.4 25 \
BOR_LEV[2:0]=011 (& 2.2 2.3 2.4 \Y;
BOR_LEV[2:0]=100 (EFHR) 25 2.6 2.7 \Y
BOR_LEV[2:0]=100 (& 2.4 25 2.6 \Y;
BOR_LEV[2:0]=101 (LFH3) 2.7 2.8 2.9 v
BOR_LEV[2:0]=101 (& 2.6 2.7 2.8 \Y;
BOR_LEV[2:0]=110 (EFHE) 2.9 3 31 \Y
BOR_LEV[2:0]=110 (FF&E 2.8 2.9 3 v
BOR_LEV[2:0]=111 (EFHE) 3.1 3.2 3.3 \Y
BOR_LEV[2:0]=111 (FR&5E 3 3.1 3.2 v
V_BOR_hyst | BORIEi# - 100 mv
1. BIIHRIE, AEEF=FiliE.
2. JIEETERER, ~AEEHiliE.
5.3.4. T{EHBifiFE
xR 5-7 TR
FH
5 . e | s FLASH | BRBYMEO | BXA(E | M
Rzdeh S X3 1= YMZ AT Hh sleep
ON DISABLE 1.1 -
HSI 24 MHz mA
OFF DISABLE 0.9 -
loo(run) | LSl | 32768 KHz | While(t) | Flash | O | DISABLE | 1094 L - |,
OFF DISABLE 159.6 -
ON ENABLE 108.3 -
LSl 32.768 KHz HA
OFF ENABLE 107.7 -
1. JUERETERER, AEE~HUE.
% 5-8 sleep (BB
=
7= HBEE® | BRX(E | B8
RzAIeh b7t JMzBIEh FLASH sleep
ON DISABLE 0.8 -
HSI 24 MHz mA
OFF DISABLE 0.5 -
ON DISABLE 159.3 -
Ioo(sleep) LSI 32.768 KHz A
OFF DISABLE 158.9 -
ON ENABLE 85.3 -
LSl 32.768 KHz pA
OFF ENABLE 84.8 -
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1. HEETEZER, AEEFPUR.

7 5-9 stop IRV

oS =t HREFH RAE By
g Vee MR/LPR | LSI YMSRTEh = *
MR - 75.3
IWDG+LPTIM 1.7
Ioo(stop) 1.7~5.5V PR ON WDG 17 A
LPTIM 1.7
OFF No 1.5
1. FIEEFTEZER, FAEEFHNE,
5.3.5. (RIMFEIEAIRERATE
7= 5-10 {RIDFEE ISR B)
e 80 Si BEEC | B ;f
\
TwusLeer | Sleep BIIREERTE] 0.6
VR e | Fsh FHATIER, HSIQ24 MHDWERRSE |, .
Stop FI% Ao
TwusTop .
BEE || R e E;ash RHATIER, HSIHERRAMEFR4 | 106

1. IREERERNERMIREE EFHAERFEFERE—FIES.
2. BEETEMER, FEEFFU.

5.3.6. SMERREERYSTE
5.3.6.1. JMEREIERTEH

£ HSE H95MERRT i N#ET((RCC_CR B9 HSEEN Ef7), #BRIAY 10 fEASNRRTHPENIRA.

Vhsen

VHSEL

A

Tuwhser)

90%

10%

tr(Hsg) >

(hse)

«——

Tuse

—>

\ 4

Tw(HseL)

~+V

5-1 SRR SRS R ]
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= 5-11 HMEPEERAT 14

Bs 85w =RIME | HEBYE | RX(E | B
fHsE_ext AP 4N EhyRiER 0 4 32 MHz
VHsEH BINS | HISEEEE 0.7* cc Vce \Y;
VHSEL NS |BMER R E Vss 0.3*Vcc V
L YN o] 15 ns
W(HSEL)

e I FH T IEAORE 20 | ns
f(HSE)

1. ERMHRIE, AEEFFNE,

5.3.6.2. HMERIKIEAIEH
£ LSE R4 bypass #&z{,(RCC_BDCR BJ LSEBYP &fi]), & HEAIYKIREIRERELETE, f8NAY 10
YEIFRAERY GPIO {#F,

f Tuw(Lsen)
Visen
90%
10%
VLSEL
tr(LSE—)b «— —> &LSE) Tusey i
< Tse — >
5-2 S EBERIERTERAY R E]
= 5-12 SN ERERIRAT $p4F
s SHO =mIME | BBME | RX(E | B
fLSE ext Y NERATEhgER 32.768 1000 KHz
Visen BN IHSEBFEE 0.7*Vcc \4
Visel B |EMEREEEE 0.3*Vee | V
WLsER) N AORT ] 450 ns
tw(LsEL)
o B L RREAORTE] 50 | ns
f(LSE)

1. ENRIHRIE, AEEFFUE,

5.3.6.3. HMERIEIESRE

BILAEITSME 32.768 KHz RS IA/ME

BifiRas. ENATD, SBFNRAHBENIZRAEEIEH

LA R AN S st R B ER ) L.

Xt

|]I
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7= 5-13 HMEERIER RN M
Bs 84 £ =RIME | BHBYE | RX(E | B
LSE_DRIVER [1:0] = 00 100
LSE DRIVER [1:0] = 700
loo® LSE I0#% LSE_DRIVER [1:0] = 10 1200 nA
LSE DRIVER [1:0] = 1600
tsuese® @ | EzpRdiaE - 3 s
1. BAEEERESFIEETHIERS BAEIRFM.
2. EIZIHRIE, AEEFFE,
3. tsuese @B R(EIIY) RIRT R ZAZ AR ERSEIRTE), $XTRERAKISIRESNEN, FRBW Bk
B RAER
4. FEETEZER, AEEFHUE.
5.3.7. PIERSSHATHNE HS| 451
7 5-14 EPE SRR ERRAFI%
s 85 =i =mIME | BIBYE | ®KE | B
fusi HSI $fiz= Ta = 25°C,Vcc = 3.3 V 23.83@ 24 2417 | MHz
Vec =2.0V ~55V 0 20
Ta=-40 °C ~ 85 °C
HS| $iiRiE =78 Vec=17V~55V
Atemp(Hsi) o4 MHz TA=0°C ~ 85 °C 202 2(2) %
Vec=17V~55V 40 -0
Ta = -40 °C ~ 85 °C
frrim® HSI B E 0.1 %
DhsiD) HZ=E 45 55 %
tstab(Hs1) HSI F27ERT8] 2 40 us
Ioomsy @ | HSI THFE 24 MHz 193 HA
1. ERIHRIE, AE4EFhi.
2. BEETEZER, AEErm+ilix.
5.3.8. HIERMESHATERIE LSI 451
7= 5-15 WEMERSRATsp4FE
s 8H =4 mIME | BBYE | ®RX(E | ${
fLsi LSI $fiR Ta = 25°C,Vee = 3.3 V 31.6 32.6 336 | KHz
Aremisy | LSISmEERERy | VCCT LV oSV -10@ 10@ %

Ta=0°C ~85°C
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7S 84 E S BME | HBE | RX(E | B
Vec=17V~55V 200 20@
Ta=-40°C ~ 85 °C
frrm® LS| A E 0.2 %
tsabesy @ | LSI F2ERTE] 150 us
lopsny @ LSI IhiE 210 nA
1. BRIHRIE, REEHUE,
2. FERETEZER, AL,
5.3.9. TFEZISIE
7 5-16 {FiE=sHFE
Hs £ E L HBE | RXEY | B
tprog Page program 1.0 1.5 ms
tERASE Page/sector/mass erase 3.5 5.0 ms
Page programe - 2.1 2.9
Iob mA
Page/sector/mass erase 2.1 2.9
1. HIHRIE, AL,
R 5-17 FHESRIESIRBFEHERIT
s o 54 =IMEY | B
Nenp BERE Ta=-40°C ~85°C 100 Kcycle
treT HURRIZHARR 10 Kcycle Ta=55 °C 20 Year
1. SEETEZER, AEEFFUL,
5.3.10. EFT ¥4
s S8 =4 Fh HBNE | EB(
EFT to 10 - IEC61000-4-4 A 2 KV
EFT to Power | - IEC61000-4-4 A 4 KV
5.3.11. ESD & LU 4%
% 5-18 ESD & LU #Ft4
7S 88 54 BBE | Bfu
VEspHeM) B R R (A fEEY) ESDA/JEDEC JS-001-2017 6 KV
VEsp(com) ﬁ?ﬁﬁﬁ@@&(?ﬁ@iﬁ%ﬁﬁg) ESDA/JEDEC JS-002-2018 1 KV
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=] 24 =4 BRI By
VEspmm) SRR EE R (8848 7Y) JESD22-A115C 200 v
LU #75 Latch-Up JESD78E 200 mA
5.3.12. iw4F
% 5-19 10 B
s 24 =4 =RIME | BHBE | RXE | ${
ViH EINSEYEE Vec=17V~55V 0.7*Vce - - \Y,
ViL I N{KEBEEBE Vec=17V~55V - - 0.3*Vce \%
Vhys®) 4RI E - - 200 - mvV
kg BMNRER ) J J ! DA
Rpu N avaz=1 | - 30 50 70 KQ
Reo THIEEE - 30 50 70 KQ
Cio® S|HIBEE - - S - pF
1. ERITHRIE, AE4EFhi.
7 5-20 HIHEBERE
=] SHO 4 =IME RAE By
VoL @ lor=20 mA, Vcc 2 5.0V - 0.4 V
VoL COM IO BHEEEF | 1oL = 8 MA, Ve 2 2.7V - 0.4 v
VoL @ loo=4 mA,Vcc =18V - 0.5 \Y
Von @ lon =18 mA, Vcc > 5.0V Vcc—0.6 - vV
VoH COM IO BIHEREY | lon =8 MA, Vee 2 2.7V Vce—0.4 - Y
Vou @ lon=4mA, Vcc=1.8V Vce—0.5 - \Y
1. 10 8] 2% 5| e X AIARBHNFS.
2. BUEETEZER, AEErFPilha.
5.3.13. NRST B|ilFid
K 5-21 NRST E4E4
s S8 =i =IME | HBE | &XE | B
Vin HMNSEBYBEE Vee=1.7V~55V 0.7*Vce - - Vv
ViL R EEBE Vec=1.7V~55V - - 0.2*Vce Vv
Vhys® BRI E - - 300 - mv
likg EINRER - - - 1 A
Rpu® B avi== s - 30 50 70 KQ
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s s E S BME | BBME | RAE | 28I
Rpp® ThieEpE - 30 50 70 KQ
Cio ELHIEEES - - 5 - pF

1. EBRHRIE, REEFFUE,
5.3.14. ADC 4514
2% 5-22 ADC $F1t
s s E S BME | BBME | RXE | B
Iop IOk @1 MSPS - 300 - uA
PERSRAFFNRIFER
Cn® FHnB**i* AT i i 5 i OF
=
Faoc BEMARTSMATIER Vece=17V~20V 1 4 8@ MHz
Vec =20V ~55V 1 8 16 MHz
- Fapc=8 MHz 0.438 - 29.94 ys
Vec=17V~20V 3.5 - 239.5 | 1/Fabpc
Tsamp(l)
Fapc=16 MHz 0.219 - 14.97 us
Vecc=20V~55V 3.5 - 239.5 | 1/Fabpc
Teonv® - - - 12*Tclk - -
Teoc(l) - - - 0.5*Tclk - -
DNL® - - - 12 - LSB
INL@ - - - +3 - LSB
Offset® - - - 2 - LSB
1. BHRIE, REEFHUE,
2. WEETHEZER, FEEFFUE,
5.3.15. EbER=SiSE
7 5-23 L e
s S8 4 BME | HBE | RAE | B
ViN Input voltage range - 0 - Vce-1.5 V
Startup time to reach
tsTarT propagation delay | - - - 5 us
specification
. Output low to high - - 200
to Propagation delay _ ns
Output high to low - - 150
Voffset Offset error - - 15 - mV
Vhys hysteresis No hysteresis - 0 - mV
Iop Consumption - - 70 - MA

1. BIRIHRIE, AEEFHFU,
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5.3.16. iRE(ER=ISTE

® 5-24 [REE R
7S s BME | HBE | RX(E | 82U
T VTS linearity with temperature - *1 +2 °C
Avg Slope® | Average slope 2.3 2.5 2.7 mV/°C
V30 Voltage at 30 °C (£5 °C) 0.74 0.76 0.78 \Y
tstart® Start-up time entering in continuous mode - 70 120 Js
ts_temp? ADC sampling time when reading the temperature 9 - - us
1. BRIHRIE, REEHUE,
2. FRETEZER, AL,
5.3.17. AESEHERE
* 5-25 NESEBEHM
s £ RME | HBE | RX(E =17}
VREFINT Internal reference voltage 1.17 1.2 1.23 \%
Tstart_vrefint Start time of internal reference voltage - 10 15 uS
T coeff Temperature coefficient - - 100M ppm/°C
Ivee Current consumption from Vcc - 12 20 MA
1. HIHRIE, AL,
5.3.18. ADC HESEHEFIE
* 5-26 NESEBEREMY
s £ 4 BME | BBE | RAE | B
Internal 1.5 V refer- | Ta=25°C
V/REF15 ence voltage Voe = 3.3V 1.485 1.5 1.515 \%
Temperature coeffi- AN oA - aE o i i @ | ppm/
Tcoeff cient TA— -40 C 85 C 120 OC
Start time of internal
Tstart_VREFBUF reference voltage - - 10 15 us
1. HIHRIE, AEEFFi,
5.3.19. COMP WE%%EEE%'EM i DAC)
7 5-28 NESEHERME
s s ES L BME | HBE | RX(E | 8
AVabs Absolute variation | - - - +0.5 LSB
Start time of inter-
Tstart_vrRercmp | Nal reference volt- | - - 10 15 VIS
age
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1. ERMHRIE, AEEFFUE,

5.3.20. EREEFHE

7 5-27 ERTEREE
7= 84 = =IME BRX(E =21 v}
tres(TiM) Timer resolution time - 1 - frvecL
frimxcLk = 24 MHz 41.667 - ns
Timer external clock - - frimxcLk/2
fext frequencgl_c'): CHlto FrimeLk = 24 MHZ ) 12 MHz
ResTim Timer resolution TIM1/14 - 16 bit
{oOUNTER 16-bit cou_nter clock - 1 65536 triMxcLk
period frivxcik = 24 MHz 0.041667 2730 Us

7= 5-28 LPTIM #5H (BT ¥PisEsE LSI)

R PRESC[2:0] mvEh(E EXimhE L2 vd
1 0 0.0305 1998.848
2 1 0.0610 3997.696
14 2 0.1221 8001.9456
/8 3 0.2441 15997.3376 s
/16 4 0.4883 32001.2288
132 5 0.9766 64002.4576
164 6 1.9531 127998.3616
/128 7 3.9063 256003.2768

% 5-29 IWDG #FHE(RTEisesE LSI)

R PR[2:0] (e BXiadE Bl
/4 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
1256 6or7 7.808 31981.568
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6. HEER

6.1. QFN16 %R

TOP VIEW SIDE VIEW
18 |
Pin1 — !
| |
I
2 .
I
4o . B w
I
i
I
|
- =
BOTTOM VIEW
. Common Dimensions
(Unit af M sasure=millimeaseers)
Hid Symbo Min e M ax
|-— | —-l Sy Y T A
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Note: 1. Dimensions are notto scale
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QFN20 #&ER~T

TOP VIEW SIDE VIEW
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7. TBEE

Example:
2C 64 2 wi

PY 3 2wl 5
Company
PY = Puya Semiconductor

|
o
<

Product family
32bit MCU

Sub-family
64 = PY32C64xx

Product Serial Number
O-F

Pin count
F1 =20 pins Pinoutl
W1 = 16 pins Pinoutl

User code memory size
5 = 24 Kbytes

Package

P =TSSOP
S =SOP

Temerature range
6 =-40C to +85C

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.hlRAFh SR

R =k EifoR
V0.1 2023.8.9 1. kR
V0.12 2023.8.21 1. EHER-2

PUY)

Puya Semiconductor Co., Ltd.

A B8
EHESREBRNDEBIRAT (LUFEFR: "Puya” ) (REER. HIE. 3B, (B3 Puya F@f0/sASAINF, MASBITEN. AFAE
TERERE RAVERATEXER.
Puya FmEKiET SRATAYHEE RIS THER,
FAF3d Puya FRAGEEAIERAESE, RNERTHECEIEESR =77 R LM, Puya NMEMIRSSHSEARMSES R BEHT=(E.
Puya FEIAR FEARIRFAHIBARE SR /T U AT,
Puya PRI E, EEEMSHAMET—E, Puya MM REYHIRIERETL.
{HEHA Puya 8 Puya iRRNERSFHEE AR, FrEE mEiRS BRI NESBREENMT.
REPRIERERAHERCRIRATRIEE.

ERFESR(EEROBIRAT - (REFRFENF]
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