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1.@ 7

PY32T020-B Z7%!{siz4ISsRAEMAERY 32 iZ ARM® Cortex®-MO+i1%, FERETIEEE, #*A 32 KB
Flash f1 4 KB SRAM (%88, HE L{EHE 48 MHz, BASTAREHERBISHT=R, SHER I2C.
SPI. UART &@YMRE, 18 12 ADC, 24 16 f\IERTEs, LAK 2 B8LUIRER, 26 BE{RIFENEES
fibimEREE, fAtiEERERATEIETE Stop B TIETT.

PY32T020-B RFHIZHIZSHNITIERESEE S -40 ~ 105 °C, L{EEBEEHE 1.8 ~ 55 V., izt
Sleep/Stop {EIIFEL/FRT, ALIBEARRIVEIDFENE.

PY327020-B RFIGMEHIZZEBNSFAIR TRt RERIFAIAtI IR tRE, BRTSHMNATZS,
MA/NREE. BRERE. =HIE. FHRARE. PCIMR. AN GPS a5, TINASE,
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xR 1-1 PY32T020-B 5= R B 431

Mg PY32T020G16P7-B PY32T020G46P7-B PY32T020G46S7-B PY32T020F16S7-B PY32T020L15S7-B
Flash (KB) 32 32 32 32 20
SRAM (KB) 4 4 4 4 2
SR ERTER 1
;ﬂg EFEERTES 1
=
H SysTick 1
e[ Ei) 1
SPI 1
EIE 12C 1
ME)
UART 3
RTC Yes
B0 26 25 25 18 6
Touch CH 26 25 25 18 6
ADC @&
10+3 9+3 9+3 6+3 3+3
(MR + IER)
LED COM 5 -
B350 SEG 8 -
LCD COM 26 25 25 18 6
bviRes 2 2 2 2 1
BeEm M 48 MHz 24 MHz
TYEEEE 1.8~55V
TERE -40 ~ 105 °C
HE TSSOP28 sopP28 SOP20 SOP8

1.

Flash & 20 KB |EIE:

R TM 24 MHz,
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SWCLK
SWDIO <\,::“>{ SWD
as AF

PA[15:0] ¢
PB[3:0] <ﬁ

PF[5:0] <#

IN+
IN-<
out

1043 [ |

26xIN

CPU
CORTEX-MO+
fmax = 48 MHz

NVIC IOPORT|

49podeq

INT_CTRL|

199UU02133U| gHY

gHV-S

EXTI

from peripherals

" FlashMemory

Voo Regulator
Vecio «—

Voltage

Vee
Vcea
Vce ‘—, SUPPLY Vs
SUPERVISION
SRAM
POR/BOR
Filter ™ NRST
g %
2 3
s| o
HSE XTAL 0SC
RCC 4/8MHz [ oscs2.in
Reset & clock control IOSC?:ZZOUT

LETTTT

System and peripheral
clocks, System reset

S- AHB TO SAPB

adv-S

|

(s ]

CH1~CH4, BKIN,
CHLN~CH3N, ETR as AF

CH1 as AF

SSEL L

{—>| uart1 RX,TX
g
o
svscre |(—— 1 K| ra SCL SDA
pBaMcu K ——>
Power domain of analog modules Vcca domain ‘ Vcc domain ‘ Vccio domain

B 1-1 IhaetRR
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2. 1)) fg 1 iR

2.1.

2.2.

2.3.

Arm® Cortex®-MO0+ PI#%

Arm® Cortex®- MO+2—5 AT IZAIER AR FIZITAINI I 32 i Arm Cortex &b EEE, BAFAAR
RHTEZFE, 81E:

B ZEEER, ZTEINRE

mB(EIhEE, DEEE(T

m EENREEES

Cortex-MO+RbEESRE 32 UM%, EARFIINFEMILES, H2 KAVKHSEFSLEE. LGIEsEIEEE
SEARGESEMN ZMURNRIT, RItERGIEREY, SRERTRESE, RH T 32 B9t EiAT
HAtEM S MERE, EEftE 8 RN 16 fissIst B TSRS,
Cortex-MO+5—MRERIKEFHHEFIEF(NVIC) ZEHES.

Fhtss

FREERL SRAM, 18iT bytes (8 i), half-word (16 fi7)&& word (32 {31) RYATLEIIAIE] SRAM,
F%ERK Flash, 88 2 M RERIVIIEEXIEZHR :
B Main Flash Xig, BESNAREFIAFLE SIMFLIREEFEERERA 4 KB BIXKIEE
79 User bootloader {£H,
B Information XiF, 768 Bytes, BEIELATERS:
— Option bytes
— UID bytes

— Factory Configuration bytes
— USER OTP memory

Xt Flash main memory RGP EFELAT TUFLE -

B ERIP (RDP), BALESRBESMEBAYEIAEL.,

B 5P (WRP) =H, LB BENSERE(BTEFFMEsRIEEt PC RIREL). BSHRIPHSN
RPN 4 KB,
Option byte S{RIF, E1IRMBHIEIT.
SDK {RiF,

Boot &3

BIIACE(Z nBOOTO/ nBOOT1(fFiF Option bytes #7), EIIEE=FMATEENE, 0 TRFxR:
X 2-1BootitE&

Boot 1&3\EIE =X

nBOOT1 bit nBOOTO bit Boot memory size ==0 Boot memory size =0

X 0 Main flash [B5h Main Flash [Bzf

0 1 SRAM 35/ SRAM 530

1 1 N/A Load Flash Bz (V)

Flash ZE# 20 KB HEISEASIF Load Flash [F3h.
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2.4.

B¢ R R

CPU BEEBNARSRT AR A HSI 24 MHz, EEFE T AEHEE KA FRRINR Shd

R, FTLASERNEAT S :

B 24/48 MHzZINERSFERE HSI BIEd,

B —/\32.768 kHz TIECEAIAER LS| ATfd.

B 4-~8MHzHSE Riff, HEALUFEERE CSS AN HSE, #NR CSSfail, E4SBENIEIRE
SERTERA HSI, HSI SERAAEE. FEATCPU NMI R4,

B — 32.768 kHz LSE FJ$4,

AHB FIHETLAETFRARTEO 50, APB RHEFRILAETF AHB BI#P535R. AHB 1 APB RYHSRRRS N

48 MHz,

HSI: High-speed internal clock

HSI10M . - i
HSI10M &> to RCC,FMC LSl LO\.N speed internal clock
HSE: High-speed external clock

LSE: Low-speed external clock

LSIRC to IWDGg>
32.768kHz

LSl

LSE to RTC
[sc32 out LSE:32.768kHz(LSE70N)jl LSE .
HSE:4~8MHZ(HSE_ON) HSE /128 }—
0 0SC32 IN Clock to PWR
detector RTCSEL >
LSE To AHB bus, core, memory >
LLs AHB l FCLK Cortex free-running clock
— PRESC >
HSI10M /1, 2..512 To Cortex system timer >
Mco HCLK
/1..128 APB )
PCLK L] PRESC PCL| To APB periphrals >
SYSCLK /1,2,4,8,16
HSE

HSIRC
24/48MHz

PCLK
p———1
Lse Lsc | locoMP
LSI
PCLK

b PCLK
to ADC
HSI
HSIDIV
HSISYS
HSE SYSCLK If (TIMCLK_CTRL | APB TIMx_PCLK
Lsi PRESC=1) x1 else x2 to TIM1/14
_ISE |

Clock_tree

E 2-1 KRR
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h &=
2.5. EE:E B ﬂ
25.1. HBFIEE
Veea Vcca domain
| Aapc | cowp |
| s | st |[ msi ]
g 5 FLASH
Vbb domain
Vcc domain
Egs BOR ’ CPU Core/Digital Peripherals
Vee q Voog,
BG VR Voo ’ HSI_10M ‘ ’ HSE '
PMU ’ IWDG { I 10_CTRL !
Vccio Veao domain ’ PWR_Acon' i RCC_Acon‘
VDD 10 Ring
Voo
SRAM
Voo,
2-2 ERIEE]
* 2-2 BBRIEE
wmS RiF BiRE iz
1 Vee 1.8~55V BEHEIRERAC R RMHER, EMEER)y: SRoEilBEg.
2 Vcea 1.8~55V LEREPDTENMERRER, SRETF Ve PAD(HRANIZITERIRER]R PAD),
3 Vccio 1.8~55V £510 {8, BT Vcc PAD
2.5.2. HiREE

25.21. ETHEE{U(POR/PDR)

25.2.2. REE(I(BOR)

B RIZiLT Power on reset (POR)/Power down reset (PDR)IERR, At HiRMt EEBFITEEMN, 1Z1iE
REEMRTIZ TEMREFIE.

BRY POR/PDR 4b, ALY BOR (brown out reset), BOR {XEJLAEIS option byte, #H{T{HEREFIXA

24 BOR #JFFAY, BOR BYSETLAET Option byte #4171, B EFFI TGN rERaT LA ERIHED
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2.5.3.

2.5.4.

2.6.

2.6.1.

2.6.2.

N
vce
VBORR® T T T T T T T .\ VBORFS8
VB ORR T T ] VBORF7
VBORRG [[—=——=——-=-==-----

ORRG T VBORF6
VBORR5 [[——————=—-=-=---

S VBORF5
VBORR4 [~—~-—-=—-—--7 VBORF4
VBORR3 | ---=-=---~-

ORRS VBORF3
VBORR2 [-—--—--5

————————————————————————————————————————————————— VBORF2

VPOR f------

st et i-3 VPDR
1 | P! t
} + 1
I | | }
| | |
tRSTTEMPCGe—»! ! Lo
i i |
Reset with BOR off ' | :
|
tRSTTEMPO[«—>| ‘ .-
Reset with BOR on | | I |
(VBORS VBOR1) [ [ [ w
fffffffff POR/BOR rising thresholds
————————— PDR/BOR falling thresholds

2-3 POR/PDR/BOR [E{&
BEEHES
SRR ERATER
B MR (Main regulator) &t 5 IEEIEITIRSE R TIE,
B LPR (Low power regulator)fEStoptEm, N, RALE(RINFEAIERR,
(EINEIRIL
OREEENETERIZIN, 8 2 MEFEER :

B Sleep mode: CPU HCLKRYhF (NVIC, SysTickZETAE) , IMNSEILARCE RS TIE.

WRFEBE N TAFRIIER, R TARERERAZIER)

B Stop mode: LDOBARINFEART. ZIEI FSRAMMISFRAIASRT,

Vool FARBA SR ARTEH AR,
S

SRRIZITRMEN, D3B!
BiRS(L
BIRSMAEL T/ UMER =4
m  THS{I (POR/PDR)
m  XJEEfI (BOR)
RFES(U

HEELUTSEER, FERREN:
B NRST pinlIE1{z
B E RSN (IWDG)

FIREMMARRENL

(&

HSIFIHSEXF],
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2.7.

2.8.

2.8.1.

2.8.2.

BN SYSRESETREQH4E(I
B Option byte loadE{if (OBL)

BRABAREE GPIO

N GPIO FaJ LA AR E i (push-pull 5 open drain), %A (floating, pull-up/down, an-
alog), YMEEFMTNEE, SIENHISIHRES /0 OfREEINAE, TTLABLE LCD 1/2 Bias #iH.

FR B

PY32T020-B @i Cortex-M0+ #IEIRAERAIKEUTIEFIZE (NVIC) F1—N BHhl/E 4=t 2s
(EXTI) REESH,

FREREHIRR NVIC

NVIC &£ Cortex-M0+ RMESEREREIES IP. NVIC BILARMESRELMEESSNIBAY NMI(ARa] Rk R #F0
BIEFRINERRRT, LAK Cortex-MO+ HIERSE. NVIC 127 RIFRIMERETE.
QLIRS NVIC HNERRBES AR T RS AR IER FETRSHIFE(SR) BolzBIER. ISR
BEFIE—NEERXRTS, FHEE NVIC — P Eibittht, EHiTA ISR a2 hmERENHF
FERIEEM ISR FEHEKN.
MBSHAERNPIRTEEFRE, MERRERNTPESEERIFESSHL, HERXNESEREIRT
B EEREIRN, B—FUFR AR (tail-chaining), JMW—1NEMUEHREY ISR RERT, AREED
—MERIRMIRR ISR, BEEANEALIRES FTFAEEFEE. R TIER, 12878
T,
NVIC 45 :
{RRERT TR
4 RAPRTRSER
X 1 ANMIE HRily
REXIE 26 O FEMIMNDRT
T#F 10 4 Cortex-M0+ &
B BT T F TR USRS R
iR 5% (tail-chaining) {14
BT RSN ER
1Rl EXTI
EXTI BN T SR IRLL BRI RIENME, FHELERESM Stop HETUIREERT =4 IRAE SR {4/ i,
EXTI I=HssB L2 MEE, 8ERE 26 1~ GPIO, 24 COMP i, LAK RTC/I2C/TK {KIIFEIREES
. H GPIO, COMP BJLAECE EFHA. THIASIUAHA.,
BEXTI line&Ba] LUBIL 2 Z 8N K.
EXTH=HI28 T LABIREL O ERRT $ R ER R AYRK .
EXTHRHISSFSEEMEE NS, BERESopER T, LEENEIHEX GRS HELRE!
IEFREAYSRIR.

EEOE
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2.9. 1REEMIZ (ADC)

CHESB 11 12 IR9 SAR-ADC, ZIEIRGEZ ST 13 MEHBIE, B8iF 10 NMMNREE 3 NHERE
B, SEHEENSERABEERE 06V, 1.5V, 2048V, 25V) 5 Vcc BIRE/E,

NEBBEBEEYE Ts_vin, VRerinT, Vcc!/3.

BBERVEREN T LURENEIR, L, 3, NESHE. BRERFHEELITHRE AT
16 (BUES 7.

EIE AR AEIEERAREERY TAFEX NS ERERE,

ADC I T HE(SER TiElT, AIEASRIRAYIEE.

FESREELEER, FRHRsETR, \EERIRAEER, A PR RReR EiE H S ER ~ E FEnE K,

2.10. SRHEMIE (Touch Key)

A SR — 26 IBIEFE AT

B CmodBBERERIE, NAAILTHEIMNERE
B SRYERL, TLIRTRERE

B ESRTHUMRE, W@ CS 10 V R
m STREEBRINRE

B STHEFRKHMETHEE

B FEBIEAER

]

STSEIARE, RIS T O A RATHREAET 8 pA
2.11. EEEEE(COMP)

S EALLIREE (general purpose comparators) COMP, tBE]LAS Timer B&E—E(FERA. b
RERATLAMRAN T EFT
B EIESHR, FERIFEREIREETRE
m ERESET
B Z5%B8 Timer B PWM HiHHiERERT, Cycle by cycle RYEERI=HIEIE
2.11.1. COMP =451
B BMUREBREURENEREREAN, USSIHRIENEEERE
—  ZI& 1/0 pin
— HR Vee MIBEDERMERT 64 MNOEUE(1/64. 2/64 ... 64/64)

— PESEEF6 V. 15V, 2048V B 25V, FIBTSERMN 64 NOBIE(6A,
2/64... 64/64)

B EHETLUEEE 110 5iE Timer BYMIANIEARA
— OCREF_CLR Zf4 (cycle by cycle BYEB7EHl)
—  HYE PWM shutdown BIZIZE

m  Z1 COMP EBHUir=4ae, BIESHMEFEEI (Sleep 1 Stop 1#3) AIIEEE (@I
EXTI)
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2.12. FERI 28
PY32T020-B A RIERT 2sHYF U TR~
* 2-3 ERIRREE
S ERTEE iz iHEEE bap7l iR/ LLiEE EHiMad
BRERTEE TIM1 16 fi £, T, Byt 1~65536 |4 3
EBFAERE | TIM14 16 fiI £ 1~65536 |1
2.12.1. BHRENEE
ERENER(TIML)E 16 (#KFAI RIS IMES IR Eaha=iitiiesank. BULUWAESMGR, 21F:
BANESENBERRIKTKENE, SF-ERdiEdmErR. Y PWM, HIERBANEH
PWM),
TIM1 B§F 4 MhT@EiE, FfE:
B AR
B R
B PWMFPEAEGBGEESE O THET)
B AfpiEIE
WNER TIM1 BEERTER 16 (ithies, MEEES TIMx it EEANSE. WREEN 16 i PWM
K&, WEBS£AHIEES(0 ~ 100%).
7£ MCU debug &z, TIM1 aJLUKREEITHEL.
BEBEHEEZEGEH timer FMEHE, FUE TIM1 ATLUEIE T AT ESHEEINRE SEMITITRs—&TE, LASTHL
Cipagere Thssus-R
2.12.2. BAENES

2.12.3.

2.12.4.

EBAERTES TIM14 HET4RIETS SRERIKENRY 16 {28 shEiit EIZe1aRK.

TIM14 BF 1 MNEILBERTFRARRAEHINE, PWM s Bk iEzUET.

7£ MCU debug &z, TIM14 AJLUGRLEHEL.

IWDG

CHAEMRT — M EI PUENSE (BFR IWDG), ZiEREEER2RT. NEEREREERN
. IWDG RIFHRRE TR IERAITIREREL, FHEITEENAZHEE timeout (BRTAMIA RS
=LA

IWDG H LSI {2{thdsh, IXEFRMEER Fail, tBeBRIGTIIE.

IWDG RESFEE WEAEMABZIMIMIIIIRE, HELRSHRFERERFIAIRIA.

1&Id option byte B9#zHl, ATLAERE IWDG B4R,

IWDG /2 Stop #ERXHNGEER, IASHMAIFHTUIREE Stop &=,

£ MCU debug 12z, IWDG AJLUGREE A,

SysTick ERJEE

SysTick {48 & AT EAHRERF(RTOS), BATLIRIEIRERE T ITES.

14/52



PY32T020-B &R7IHIEFA

2.13.

2.14.

SysTick 44

24 AL
SR
THESIC RIORT Bl =4 i (AT k)

SERTRI#P RTC

SCRYES PR — MR AVERTRR. RTC HBRIAE—HAIEETEANITEES, TRENKAEET, IR

R BRITHEE.

B RTCAMDMARBERSN 220 By 32 (ARiEIHEE=8
u

B RTCHLI=AMiRrhlTy, #Wehiilimtichi (FI5R#R)
B RTCIFRITPRUE

B 7EMCU debug &3, RTCIZFRRARLELTEL

RTCITEIESATHRATLAYS LSE / LSI/ HSERRLEA128, BJLMEA stop IREER

1°C #0

BB EERRYER LIEF MR ER G SRR AN B R,

I2C(inter-integrated circuit) SEIEMIERMIZHERMEBTT 1°C BLk. BRHUSENINEE, =HIATE 1°C

REAFENINFS., i, hEFIRF. SHFmESm), RIE(Fm) | RE+(Fm+),

12C 4514
B Slave ] Master &=,
B ZEHIhEE: oL Master, tBAJLUE Slave
B XREARBENERE
—  FoEER(SM): EiK100 kHz
— RIEEI((Fm): BiX400 kHz
—  HYEHER (Fm+) : BiA1 MHz
®  {E/N Master

— =4 Clock

— Start #] Stop BUFF4E
{£ Slave

—  H4RER 12C HBIHE
— Stop {VAIAIL

7 (SR

1Bl #&(General call)
WSIFEAL

—  RIFEAEBEIRSAL
—  FHRRSTREAL
— I2C busy ¥r&fiz
FERIRGAL

—  FENFEREKX

—  MbAEERERER ACK K
— Start/Stop EHIR
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2.15.

2.16.

— 9% (overrun) / K& (underrun) (AS$PRIKINAEEELL)
BIERIRT R INEE

LI LS =]

TR R TR

{ERTh#E b PURD IR

BRRLIAERR UART

BRSSPSR (VART) BT —MRIENSESERTIRENRZ S BITEURSAIINBIREZ
B TENTHIERR, UART IS SRR RSB CERTRITERILE.
XIFERAFEREN.,

UART4SE :

S 5/6/7/8/9 NIERITHUE

X#F 12 i STOP i (5 {UFUERT: 1/1.5 {i STOP)

SR RIE B AR

XIFEE BRI

X#F break Ml

IR R

XIFARIEDEURNR . TR RTHIRRER, 1TRNT: RIFE= (BTRRE) / (16
#)

5 SWAP IfRg

S ANRI®R MSBFIRST IhRg

B{TMgEO SPI

BITIMEIEO(SPI) RFSHSIMNBREUENT. WL, RTRSNBTHNEE. tEOTLA
WECERMEREIL, FAINPMRERMHBERTH(SCK), EOXEUZERERTIE.
SPIRF4UIT

Master z#& Slave &I

3 NI ELER

2 AN T A ER(EWNAEELZL)

2 ZRTESER TN AEIESE)

8 {UakE 16 [\{EHmuERE

EFZFEERN

8 NEEIURIFRMDMAEE(E KA 24 M)

MBI (TR K 24 M)

FEAFMMEIL T AR S EHITNSSEIE . £/ MRS
O YRFERYBT SR M ROAR L

AYRIERVEUEIRNF, MSB 1ERIEL LSB 7£R1

Bl MRS FAREFIEIRS

SPI REEITIRSIRE

Motorola &
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B o5 [ EEE. I35
m 2/ 32 {i Rx 1 Tx FIFOs

2.17. SWD

ARM SWD #EOfiFR ORI TEIEZS| PY32T020-B,
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Sl & &

vee O 1 28 |1 PB3
PF5-CMOD O 2 27 [o PAlS
Vss O] 3 26 |5 PA14
PF0-OSCI ] 4 25 [0 PA13
PF1-0SCO O] 5 24 [0 PAL2
PF2NRST | 6 X 23 B PALL
PF3-SWCLK ] 7 % 22 | PA10

PF4-SWDIO .} 8 % 21 |2 PA9

pa0c] 9 T 20 |bpas

PA1 O] 10 19 |2 PB2

PA2 O] 11 18 |5 PB1

PA3 O] 12 17 |2 PBO

PA4 O] 13 16 |2 PA7

PA5 O 14 15 |2 PAG

3-1 TSSOP28 Pinout1 PY32T020G1xP7-B (Top view)

vee O] 1 28 [0 PB3
PF5-CMOD T 2 27 | Pa1s
Vss 3 26 PA14
PF0-0SCI ] 4 25 |1 PA13
PF1-0SCO O 5 24 [0 PA12
PF2-NRST ] 6 X 23 [ PALL
PF3-SWCLK ] 7 % 22 |1 PA10

PF4-SWDIO . 8 % 21 (3 PA9

paoc] 9 ™ 20 bras

PA1 O 10 19 [0 PB2

PA2 O] 11 18 |5 NC

PA3 O 12 17 b PBO

PA4 T 13 16 [0 PA7

PA5 O 14 15 |2 PA6

3-2 TSSOP28 Pinout4 PY32T020G4xP7-B (Top view)
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Vce 1 28 PB3
PF5-CMOD 2 27 PA15
Vss 3 26 PAl14
PFO-OSCI 4 25 PA13
PF1-OSCO 5 24 PA12
PF2-NRST 6 0 23 PAll
PF3-SWCLK 7 E 22 PA10

PF4-SWDIO ] 8 8 21 PA9

PAO 9 20 PA8

PA1 10 19 PB2

PA2 11 18 NC

PA3 12 17 PBO

PA4 13 16 PA7

PA5 14 15 PAG6

& 3-3 SOP28 Pinout4 PY32T020G4xS7-B (Top view)

Vcc 1 20 PA15
PF5-CMOD O 2 19 |2 pa14
Vss O 3 18 |7 PA13
PF2-NRST . 4 17 |2 PA12
PF3-SWCLK { 5 § 16 |2 PALl

PF4-SWDIO O 6 8 15 |2 PA9

PAO O] 7 14 |9 PA8

PA1 O 8 13 |2 pB2

PA2 O] 9 12 |9 PAS

PA3 O 10 11 |2 Pa4

3-4 SOP20 Pinoutl PY32T020F1xS7-B (Top view)

VSS[] 1 8 [ Vcc
PRl 2 P 7 PPa
PR3] 3 8 6 [ PAS
PFaC] 4 5 | PA2

3-5 SOP8 Pinout1 PY32T020L1xS7-B (Top view)
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& 31 SIHENBIAENNS

S s EX

S | Supply pin
_—— G Ground pin
U MES:iS I/0 | Input/output pin

NC | BEX

COM | IE&E 5V im[, SIFAEHUMNBIHINGE
RST | Sfiim0, WERH55 EAFEME, ASIFEIRNRIHINEE
-L | LED COMimM, 37F 80 mA AR, SIFHMRIMBmNEIHINGE

s W ES )

_C | LED SEGim[, ZHHEMRIKG, SRR RHINEE

_F | 2C SCL SDA im[, ZHRARHINGEIHINEE

P | X#F3.3V20mA, 5V 30 mARIEEE, SHFERENRLHINGE
PRAFEEMEIREE, ARABROEEESUZBENZE, EABEIBEAN

pE - | BB 110 323 Touch Key Cap sense #[0, StiAESNEIHINEE
Frf8 1/0 37#5 LCD 1/2 Bias #1HHIEE
—— Sr8E - | JBid GPIOX_AFR 17816 #2A9Ih8e
BinzoRg - | BN SRR E RIS ERFRERITHRE
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& 3-2 5IEX®

BEXE EECITRE ®
- < B
< 4 2
g | g | 3| T2 st 2 4
& | 8|8 |8 = = SFYEE FthnsngE
4= 4=
) ) O 8 8
o % %)
= =
1 1 1 1 Vce S - Power Supply
TK_CMOD
2 2 2 PF5-CMOD 1/0 COM - TK_IN25
Vss S - Ground
OSCIN
PFO-OSCI 1/0 COM TM14_CH1 TK_IN24
OSCOouT
PF1-OSCO 1/0 COM TM14_CH1 TK_IN23
12C_SCL
RST NRST
. (4)
PF2-NRST /0 COM_F TM14_CH1 TK_IN22
MCO
UARTL1_TX
I2C_SDA
12C_SCL
PE3-SWCLKDO®@G)7) 110 COM_F = TK_IN21
TM1_ETR
TM14_CH1
SWCLK
UART1_RX
I2C_SCL
12C_SDA
PE4-SWDIOW@E)) 110 COM_F = TK_IN20
TM1_ETR
TM14_CH1
SWDIO
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P imOThEE ®
o 3 < — o & 2
212 || s | = s = o
a o | & | g8 B 0 SRAmEE® BHANThEE
o) o) o a & &
) ) o o 2
0} 0] N )
|— [
SPI_NSS
UART2_TX CMPL_INM
9 9 9 7 - PAO 110 COM_C TM1_CHIN ADC_INO
TM1_CH3 TK_INI9
CMP1_OUT
SPI_SCK
UART2_RX
TM1_CH2N CMP1_INP
10 10 10 8 - PAl 110 COM_C — ADC_IN1
TM1_CH4 TK IN18
EVENTOUT
MCO
SPI_MOSI CMP2_INM
11 11 11 9 5 PA2 110 COM_P UART3_TX ADC _IN2
TM14 CH1 TK_IN17
SPI_MISO
UART3 RX CMP2_INP
12 12 12 10 - PA3 110 COM — ADC_IN3
TM1_CH1 TK_IN16
EVENTOUT
SPI_NSS
UART2 TX CMP2_INP
13 13 13 11 7 PA4 110 COM — ADC_IN4
TM1_CH3 TK_IN15
RTC_OUT
SPI_SCK CMP2_INP
14 14 14 12 6 PA5 110 COM_C et
- UART2_RX ADC_IN5
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ESEESi] IROIThAEE @
— < =
§ % § E s =11 ETEHK %
o | a | & | § | @ O o SREL® BfNThEE
() () D
()
2
TM1 CH2 TK_IN14
MCO
SPI_MISO
UARTL_TX
ADC_IN6
15 | 15 15 - - PA6 /0 COM_C TM1_BKIN TK iN13
TM1_CH1
CMP1_OUT
SPI_MOSI
UART1_RX
TIM1_CHIN
16 16 16 - - PA7 /0 COM_C ! ADC_IN7
COM_P RTC_OUT TK_IN12
CMP2_OUT
EVENTOUT
SPI_NSS
UART2_TX ADC INS
17 | 17 17 - - PBO 110 COM —
TIM1_CH2N TK_IN11
CMP1_OUT
UART2_RX CMPL. INM
18 | NC | NC - - PB1 110 CoM TIM1_CH3N ADC_IN9
EVENTOUT TK_IN10
SPI_MISO
19 | 19 | 19 | 13 . PB2 o | com.c UART3_RX C'\T"Elﬁ\'lgp
TM14_CH1 B
20 | 20 | 20 | 14 - PAS 110 COM_C SPI_MOSI TK_INS




PY32T020-B Z&RFIHIEFH

3RS IROITNEE ®
o 3 < — o & 2
218 || s | = St - = - "
% % N & % iE iE SHMEE® FEhNThEE
213 (18|83 @
(e [
COM_F UART3_TX
12C_SDA
TIM1_CH1
MCO
UART2_TX
TM1_ETR
21 | 21 | 21 | 15 - PA9 /0 COM TM1_BKIN TK_IN7
TM14_CH1
EVENTOUT
UART2_RX
22 | 22 | 22 - - PA10 /0 COM TM1_CH3 TK_ING
TM14_CH1
SPI_SCK
UART1_TX
23 | 23 | 23 | 16 - PA11 /0 ggkﬂﬂi |2c_s_C|_ TK_IN5
TIM1_CH4
SPI_MOSI
UART1_RX
24 | 24 | 24 | 17 - PA12 /0 COM_L TM1_ETR TK_IN4
TM14_CH1
EVENTOUT
SWDIO
25 | 25 | 25 | 18 X PA13(SWDIO)M@E) /0 COM_L UART2_TX TK_IN3
TM1_CH3N
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ESEE S iwO1TNEE ®
— < =
O (O] < — | g
2|2 | 9|8 |2 (i ® | 8
O O - O - = 3 SREEC FmIEIEE
(@) 4= 4=
N N (@) (@) &
(%) (%) 0 ()
[ [
MCO
SWCLK
UART3_TX
26 26 26 19 - PA14(SWCLK)MQ@E) 110 COM_L TK_IN2
TM1_CH2N
EVENTOUT
SPI_NSS
UART3_RX
27 27 27 20 - PA15 110 COM_L TK_IN1
TM1_CHIN
TM1_CH4
SPI_SCK
CMP2_INM
28 | 28 | 28 - - PB3 /0 COM_C UART2_RX TK_iNO
TM1_CH2
1. PF3,PF4,PA13,PA14 ATLAIBIT Option BEEi%#E GPI10 IhsEIARE SWC/SWD IhEE.
option[1:0] PF3 PF4 PA13 PA14
0/0(default) SWCLK SWDIO GPIO GPIO
0/1 GPIO GPIO SWDIO SWCLK
1/0 GPIO SWDIO GPIO SWCLK
1/1 SWCLK GPIO SWDIO GPIO
2. S1i1f3 option byte BLE 0/0 B (S A/ default A7) , PF3 #1 PF4 4 pin #%ECE I SWCLK #1 SWDIO,
3. EcEJ9 SWDIO RfRER LRIFBFE#EENE. ECEJ9 SWCLK RIPuER MAIFEREHALE.
4. E$F GPIO &2 NRST aJLAEIT option byte #17HCE.
5. FrB 10 x¥F EHi, THIRRER, #it 1/2 Vec B,
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6. UART1, UART2, UART3 B RX/TX 7£ IP NEBaig B HiE,
7. YEREE 12C EEPROM fEFRY, WIEBaIECE LHIFERE 4.7 kQ,
8. TK THEEF] GPIO I INREABERIATFIFF.
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3.1. w0 A SRBIIsEMET
% 3-3 0 A SFAITIALKET
Port AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAO SPI_NSS - TM1_CH3 UART2_TX - TM1_CH1N | CMP1_OUT -
PA1 SPI_SCK - TM1_CH4 | UART2_RX - TM1_CH2N MCO EVENTOUT
PA2 | SPI_MOSI | UART3_TX - - TM14_CH1 - -
PA3 SPI_MISO | UART3_RX | TM1_CH1 - - - - EVENTOUT
PA4 | SPI_NSS - TM1_CH3 | UART2_TX | RTC_OUT - - -
PA5 | SPI_SCK - TM1_CH2 | UART2_RX - MCO -
PA6 SPI_MISO | UART1_TX | TM1_CH1 - - TM1_BKIN | CMP1_OUT -
PA7 SPI_MOSI | UART1_RX | TM1_CHIN - RTC_OUT TM1_CH1 | CMP2_OUT | EVENTOUT
PA8 | SPI_MOSI | UART3 TX | TM1_CH1 - I2C_SDA - MCO -
PA9 - - TM1_ETR UART2_TX - TM1_BKIN | TM14_CH1 | EVENTOUT
PA10 - - TM1_CH3 | UART2_RX - TM14_CH1 - -
PA11 | SPI_SCK | UART1 TX | TM1_CH4 - I2C_SCL - - -
PA12 SPI_MOSI | UART1_RX | TM1_ETR - - TM14_CH1 - EVENTOUT
PA13 SWDIO - TM1_CH3N | UART2_TX - - MCO -
PA14 SWCLK UART3_TX | TM1_CH2N - - - - EVENTOUT
PA15 | SPI_NSS | UART3 RX | TM1_CHIN - - TM1_CH4 - -
3.2. w0 B EMIIeEM &
*= 3-4 im B EAThASMREY
Port AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PBO SPI_NSS - TM1_CH2N | UART2_TX - TM1_CH2 | CMP1_OUT -
PB1 - - TM1_CH3N | UART2_RX - - - EVENTOUT
PB2 SPI_MISO | UART3_RX - - - TM14 CH1 - -
PB3 SPI_SCK - TM1_CH2 | UART2_RX - - - -
3.3. 0O FERhsEms
% 3-5 #0 F SRATAmY
Port AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PFO - - - - - TM14_CH1 - -
PF1 - - - - - TM14 CH1 - -
PF2 - - - - I2C_SCL | TM14_CH1 MCO -
PF3 SWCLK | UART1_TX | TM1_ETR | 12C_SCL I2C_SDA | TM14_CH1 - -
PF4 SWDIO UART1 RX | TM1 ETR 12C_SCL 12C_SDA TM14 CH1 - -
PF5 - - - - - - - -
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4.1 ik 22 e 59

T [ e ]
ARM Cortex MO+
0xE000 0000 Internal periphrals
Block 6
0xC000 0000
0x5001 1FFF
IOPORT 0x5000 0000
Block 5
0x4002 3008
0xA000 0000 AHB
0x4002 0000
Block 4
0x4001 587F
0x8000 0000
APB
Block 3
Ox6000 0000 0x4000 0000
Block 2 P — Ox1FFF FFFF
Periphrals User OTP memory gxi:;:z gzgg
0x4000 0000 O %
- Ox1FFF 0200
Factory config. bytes
Block 1 . P OX1FFF 0180
actory.con ig. bytes OX1FFF 0100
Option bytes OX1FFF 0080
0x2000 0000 SRAM uIb OxLFFF 0000
Reserved
Block 0 0x0800 7FFF
oc
Code Main flash
0x0000 0000 0x0800 0000
Main flash/ 0x00007FFF
" o Load flash/
Addressable space
P SRAM 0x0000 0000

Bl 4-1 f=fif=saRgs
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& 41 TfiisEibar

Type Boundary Address Size Memory Area ()
0x2000 1000-0x3FFF FFFF - Reserved (1)
SRAM
0x2000 0000-0x2000 OFFF 4 KB SRAM
Ox1FFF 0300-0x1FFF FFFF = Reserved
Ox1FFF 0280-0x1FFF O2FF 128 Bytes USER OTP memory
Ox1FFF 0180-0x1FFF O1FF 128 Bytes Factory config. bytes
Ox1FFF 0100-0x1FFF 017F 128 Bytes Factory config. bytes
O0x1FFF 0080-0x1FFF OOFF 128 Bytes Option bytes
Code Ox1FFF 0000-0Ox1FFF O07F 128 Bytes uiD
0x0800 8000-0x1FFE FFFF - Reserved
0x0800 0000-0x0800 7FFF 32 KB Main flash memory
0x0000 8000-0x07FF FFFF - Reserved
RIE Boot BLE LR
0x0000 0000-0x0000 7FFF 32 KB ;: E/'c;’ﬂ;g ?Igzu memory
3. SRAM
1. EA=SENES Reserved HIZS[E], FTAHITEERIE, 1€/9 0, B4 response error,
&R 4-2 MRS TFRRbL
Bus Boundary Address Size Peripheral (1)
0xE000 0000-0xEOOF FFFF 1 MB MO+
0x5000 1800-0x5FFF FFFF - Reserved("
0x5000 1400-0x5000 17FF 1 KB GPIOF
IOPORT | 0x5000 0800-0x5000 13FF - Reserved("
0x5000 0400-0x5000 O07FF 1 KB GPIOB
0x5000 0000-0x5000 03FF 1 KB GPIOA
0x4002 3400-0x4FFF FFFF - Reserved
0x4002 3010-0x4002 33FF Reserved
0x4002 3000-0x4002 300F 1B CRC
0x4002 2400-0x4002 2FFF - Reserved
0x4002 2000-0x4002 23FF 1 KB Flash FMC
0x4002 1C00-0x4002 1FFF - Reserved
AR 0x4002 1900-0x4002 1BFF Reserved
0x4002 1800-0x4002 18FF e EXTI@)
0x4002 1400-0x4002 17FF - Reserved
0x4002 1080-0x4002 13FF Reserved
0x4002 1000-0x4002 107F e RCC®
0x4002 0000-0x4002 OFFF - Reserved
0x4001 5C00-0x4001 FFFF - Reserved
APE 0x4001 5880-0x4001 5BFF 1KB Reserved
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Bus

Boundary Address Size Peripheral (1)
0x4001 5800-0x4001 587F DBG
0x4001 4800-0x4001 57FF - Reserved
0x4001 4480-0x4001 47FF Reserved
0x4001 4400-0x4001 447F 18 UART2
0x4001 3C00-0x4001 43FF - Reserved
0x4001 3880-0x4001 3BFF Reserved
0x4001 3800-0x4001 387F e UART3
0x4001 3400-0x4001 37FF - Reserved
0x4001 3080-0x4001 33FF Reserved
0x4001 3000-0x4001 307F e SPI
0x4001 2C80-0x4001 2FFF Reserved
0x4001 2C00-0x4001 2C7F e TIM1
0x4001 2800-0x4001 2BFF - Reserved
0x4001 2400-0x4001 27FF 1 KB ADC
0x4001 0400-0x4001 23FF - Reserved
0x4001 0220-0x4001 03FF Reserved
0x4001 0200-0x4001 021F 1 KB CMP1/2
0x4001 0000-0x4001 0O1FF SYSCFG
0x4000 7400-0x4000 FFFF - Reserved
0x4000 7080-0x4000 73FF Reserved
0x4000 7000-0x4000 707F | @ PWR®)
0x4000 5800-0x4000 6FFF - Reserved
0x4000 5480-0x4000 57FF Reserved
0x4000 5400-0x4000 547F - 12C
0x4000 4800-0x4000 53FF - Reserved
0x4000 4480-0x4000 47FF Reserved
0x4000 4400-0x4000 447F e UART1
0x4000 3C00-0x4000 43FF - Reserved
0x4000 3880-0x4000 3BFF Reserved
0x4000 3800-0x4000 387F e TK
0x4000 3400-0x4000 37FF - Reserved
0x4000 3080-0x4000 33FF Reserved
0x4000 3000-0x4000 307F e IWDG
0x4000 2C00-0x4000 2FFF - Reserved
0x4000 2880-0x4000 2BFF Reserved
0x4000 2800-0x4000 287F e RTC
0x4000 2400-0x4000 27FF - Reserved
0x4000 2080-0x4000 23FF Reserved
0x4000 2000-0x4000 207F e TIM14
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Bus

Boundary Address

Size

Peripheral )

0x4000 0000-0x4000 1FFF

Reserved

3.

LRiRFEIReservedfUitbiit=siE), FTAERME, EBIA0, Bre4hardfault,
ANMZZHE32{iwordifzia), EsziFhalf-wordF1Bytesijlal,
ANMZHEI2{uwordifzial, EsziFhalf-wordifza,
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5. B S5

5.1. MM

BIEsSTRIBE, FRrERYEBIESERLA Vss HEDE,

51.1. RIVEMRXE
FRAESSTEARE, RIS TEINEIRE Ta = 25°C #1 Ta = Tamay FEITEIS R 2RI, (RIFESRITHN
INGRE. HEEBEFAREE MARIR/IMEF IR KE.
HFRIETHERENESMER. RiHAENE I Z 280080, REATHFHTU, SIVIEX
HESETHEUN, NEYEBINEE R =EZHiNERE.

5.1.2. HBYF
BRIAEASTRIRR, BAEUSUESET Ta = 25°C 1 Vee = 3.3V, XEHIRNBTFIRIHESRE TN,
BRIRY ADC HBEHERBIIXN—MIEINRAIREE, EFERETE FUXER], 95%RIEHiREN
FETFLAHOEE.

5.1.3. {HEBHE

Regulator : :
I
I
. |
I
- I
& |
GPIOs % 10 i
g logic Kernel logic !
- (CPU, Digital& | |
. Memories) |
I
) :
> |
: :
! |
! |
: |
L ]
1x100 nF == 1x4.7 uFJ=
i}
[ v
VREI
Analog:
VREEE- ADC (RCs, ...)
\ j:,_’
1 RS

5-1 EESEE
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PY32T020-B R5IEHEFAM

5.2. BWRATMEE

RIESH EBSUTRBGSHENRKE, JRESSECHKAMNRA, XBEREFIH T
BEAZIRENE, AAEWRERLFE TERMRITIREERIELIR., KIFEIFE Ek{ﬁ M T EIRERS

M A AYRT S,
& 5-1 EBERAED
ws iR =IME RAE =Ty
Vee-Vss | HMNEBIHEBREE @ -0.3 6.25
Vin® 5|V E Vss-0.3 Vee + 0.3 '
1. EBIR Vcc Fith Vss 5P RIALERERIINBAIT EENIRB RS L.
2. Vin BBRXEVREZERATISRAINERE, BERITE,
*x 5-2 BBttt
Sis) i BAE | 8
Ylvee At Vee pin BYSEB TR (LRZER7T) 170 mA
Shss | it Vss pin RUSEEFR(RLER) @ 1o | mA
{E2 COM 10 HutH R 80
£ COM_L 10 A9fH iR 7 100
lioeiny @ mA
£3 COM |0 HIHIEER -25
£ COM_P 10 HOHIEE R -40
o FfG COM 10 Ry R i 160 A
Ff§ COM 10 RYSHIEETR -150
1. %;‘)? Ve FME Vss 5 B RIRE R MBI BB RS L,
2. 10 HEEISE S |HE N WAEGS.
& 5-3 RERHE
= A #iE =21y
Tste FERECE -65 ~ +150 °C
To TIEREEE -40 ~ +105 °C
5.3. TIE&H
5.3.1. BATIERHE
*x 5-4 BRTIERM
TS £ L RBME | BKE | B
freik REB AHB BYEhsER - 0 48 MHz
fecLk &R APB Be§ffize - 0 48 MHz
Vee TETERE - 1.8 5.5 \Y
Vin 10 HANEE - -0.3 Vec+0.3 \
Ta IR - -40 105 °C
ip &R - -40 110 °C
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5.3.2. LTHI{EFRYE
% 5-5 EBFMEER TIERM

7= £l M =IME =mAE | B
Vee EFHEER - 0 o

tvee us/V
Vee TREIRE - 20 o0

5.3.3. MREIRRFFIE
& 5-6 RERENIEREFE

5 s 4 BIME BARY(E RBAE | g
trsTTEMPOD SNEERE - - 4.00 7.50 ms
" EFia 1.60® 1.70 1.80
VPOR/PDR POR/PDR £i5{E N \Y
TG 157 1.67 1.77@
, G 1.89@ 1.99 2.09
VBOR2 BOR [F{E 2 - \Y
TG 1.78 1.88 1.98@
‘ EHE 2.09@ 2.19 229
VBOR3 BOR (& 3 \Y;
TR 2.00 2.10 2.20@
P — G 2.29@) 2.39 2.49 v
vV i
PoRt TH&E 2.20 2.30 2.40@
. EHE 2.66@ 2.78 2.89
VBORS BOR (& 5 N \Y
TG 2.58 2.69 2.79@
BOR A 6 b it 2.94@ 3.08 3.18 y
vV 57
PoRe T 2.88 2.99 3.110
BOR A 7 b it ) 3.53@ 3.68 3.83 y
vV i
o TG 3.44 3.58 3.720
BOR (E 8 G 4.03@ 4.20 4.36 y
vV 5
o TG 3.91 4.08 4.24@)
VPoOR_PDR_hyst'?) POR/PDR iRiHEE - - 30 - mvV
VBOR_hyst™) BOR IRiHEEE - 100 mvV
lcc@®or) BOR Ih#E - - 0.6 - HA

1. ERHHRIE, AMEEFPUE.
2. HEETERER, FEEFPINL.

5.3.4. T(EmBifiSHE

x 57 I={THEILER

4
#/e - - - HBEY | RXE | 8
RARI SR X3 BT | JMEEIH Flash sleep
ON DISABLE 2.60 -
48 MHz
OFF DISABLE 1.90 -
HSI mA
lcc(run) While | Flash ON DISABLE 1.70 -
24 MHz
OFF DISABLE 1.40 -
LSl 32.768 kHz ON DISABLE 165 - HA
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4
#s HBEY | BAE | 8
= | meEe bk K8 | &7 | I Flash sleep =
OFF DISABLE 164
ON ENABLE 92.0
32.768 kHz
OFF ENABLE 915
1. HIEETFEZER, AL,
& 5-8 Sleep R
#s s HEEY | RKE | B
T M
= RO e ShgEIEh Flash sleep =
ON DISABLE 1.70
48 MHz
OFF DISABLE 0.90
HSI mA
ON DISABLE 1.00
24 MHz
OFF DISABLE 0.60
lcc(Sleep)
ON DISABLE 161
32.768 kHz
OFF DISABLE 160
LSl HA
ON ENABLE 81.3
32.768 kHz
OFF ENABLE 81.0
1. HIEETFERER, AL,
& 5-9 Stop R IR
-0 "
#s — - BERIEH® BXE =Tiv}
Vee LDO #&zt LSl YMERISH
MR 75.2
IWDG+RTC 3.90
lcc(Stop) 1.8~55V ON IWDG 3.90 HA
LPR
RTC 3.90
OFF No 3.50
1. BEETERER, AEEFFUR,
5.3.5. {RINFEIREERTE
& 5-10 {RINFEETIRAERT (&)
= S5O & HENE? | BAE | B
twusLeep Sleep T ILEERTIE] 10 C(_\;/EILeJS
Flash FH{TRER, HSI(24 MHz)
YERERGERTED 6.6
MR fite FLS_SLPTIME [1:0] = 00 us
Flash #1782, HSI(48 MHz)
twustor | Stop tETIEARATA) VER R ST 6.1
FLS_SLPTIME [1:0] = 00
Flash {725, HSI(24 MHz)
LPREER | fejomgemish 102 us
FLS_SLPTIME [1:0] = 00
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#s SHO =it HBE? | RXE | 5\
Flash B$1/7f2R, HSI(48 MHz)
VER R GradEh 9.8
FLS_SLPTIME [1:0] = 00
1. IREZRTE)ATNE RN IREERT B IR =R RS —5IES.
2. HUEETEZER, AEEFHINI,
5.3.6. HMERATERIESFIE
5.3.6.1. JMEPEiERTHH
£ HSE 1Y bypass #z{,(RCC_CR Y HSEON &{i7), tHRAY 10 {EA5MERRTERE NiH T,
. I Tw(Hser) 1
90% ‘
10% i:
VhiseL Tt 4 | ‘
tr(Hse } } i i i (Hse) i Tursel) 't
— T
B 5-2 NIRRT AT R E
= 5-11 HMEP R
#s 28 =/IME HIRYE mAE Eafy
fHSE_ext B YNERRT TSR 1 8 32 MHz
VHSEH IS =SB B E 0.7*Vcc Vcc \
VHseL IS |HMEEREERE Vss 0.3*Vce \
I g\ SRR 15 @ ns
W(HSEL)
trHsE) I\ FH R REROR ] 20 ns
tiHsE)

2. HIRIMRIE, AEEFFUR,
5.3.6.2. SMEPEIERIEH

£ LSE [ bypass #&z{(RCC_BDCR RJ LSEBYP &fi), &HRAMRIEEIREIZELLETIE, 1HNAY 10

YESIFRAERY GPIO {#FE,

A

Visen
90%

10%
LSEL

|
1
‘ >
| Tw(sey
|
|

~+V

5-3 HINEB(ERIERRT AT FrE]
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= 5-12 HNEMRIERRT S

=] S =IME BERYE BX(E BAfy
fLsE ext FEPANERRT SR 32.768 1000 KHz
VLSEH IS ISR E 0.7*Vcce \%
VLsEL NS |[EMEER SR E 0.3*Vce \%
WSS g\ AR 450 @ ns
W(LSEL)

N E N 500 | ns

f(LSE)

1. ERHRIE, AMEEFPRLE.

5.3.6.3. YMEPEiERS
BILUEITIME 4 ~ 8 MHz NRMAEEIEIRES. ENAY, RIFINEBEBNIZRTEEEEH, X
B LAFES H T AN EsfeER E&IVL.

& 5-13 SMNEBEERAEE ()

s

28

&

=IME?

HEE | mBAE? | B

fosc_in

4

8 MHz

lcc®

HSE IhiE

[EEIEAIE]

55

Vce=3 V,Rm=35 Q,
CL=15 pF@8 MHz
HSE DRV = 1

0.7
mA

Vce=3 V,Rm=35 Q,

C.=15 pF@4 MHz
HSE_DRV =0

0.6

tsurse)® @)

=)

fosc_in=8 MHz
Rm=35 Q, C.=15 pF@8 MHz

HSE_STARTUP [1:0] = 00
HSE DRV =1

2.5

fosc_in= 4 MHz
Rm=35 Q, C.=15 pF@4 MHz

HSE_STARTUP [1:0] = 00
HSE DRV =1

4.0 - ms

fosc_in=4 MHz
Rm=35 Q, C.=15 pF@4 MHz

HSE_STARTUP [1:0] = 00
HSE_DRV =0

5.0

BRR /MR Rk IR T HIER LS HRVEUEF.

ENRTHRIE, AEEF i,

tsunsoBMNER (BIRY) FIRHHRHAZISEREMIE, SRR EREIERFNERN, FRRA/ERETES

BRAER.

4. HIEETERER, AMEETH.
5.3.6.4. SMEMEIEEERE

HJLUEIT ME 32.768 kHz RIRAMBEISIRES. MRS, RATIRHEEENIZRIATRERIER, X
LA AN S sIieER B &R L.
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& 5-14 SNEBRERER A% E ()

7= 8% =4 =IME BABYE EBAE | B
LSE_DRIVER [1:0] = 00 - 0.4
LSE_DRIVER [1:0] =01 - 0.5 -

Icc® LSE Ih#E MA
LSE_DRIVER [1:0] = 10 - 0.7 -
LSE_DRIVER [1:0] = 11 - 1.2
fosc_in= 32.768 kHz,CL=6 pF
LSE_STARTUP [1:0] = 00 - 2.60 -

LSE_DRIVER [1:0] = 00
fosc_in= 32.768 kHz,CL=6 pF

LSE_STARTUP [1:0] = 00 - 1.20

tsuse@© DR LSE DRIVER [1.0]- 01 s
fosc_n=32.768 kHz,C.=12 pF
LSE_STARTUP [1:0] = 00 - 0.85

LSE_DRIVER [1:0] =10

fosc_in= 32.768 kHz,CL=12 pF
LSE_STARTUP [1:0] = 00 - 0.50
LSE DRIVER [1:0] =11

R RIE RS E T HIER S HAVEEFM.
tsuese) BMNEREZR B TRAAZISENSRIE, SIMRERKISRSNVERN, FREKIERSTESE
RAESR.

3. BEETERGER, TEEFTIUE.

5.3.7. HERSSRATEHE HSI 451
* 5-15 NESESRAT Rt

gs 28 4 =mIME HENE mAE | B
23.83@ 24 24.17@

frsi HSI iR Ta=25 °CVcc=3.3V MHz
47.66@ 48 48.34)

Vcc=2.0~55V
Ta = -40 ~ 105 °C
Vec=1.8~2.0V
ACC SRR 209 - 202) %

Gy | HSI SR Ta = -40 ~ 105 °C ’

Vec=1.8~20V

-2 - 2

-3 - 3
Ta=-40 ~ 105 °C
freim@® HSI RS - - 0.1 - %
Dusi® h=stE - 45 - 55 %
tstab(Hs)) HSI f3ERTE - - 2 4@ Ms
copy @ N 48 MHz 300 A
24 MHz - 220 -
1. HBRIHRIE, AMEEFRE,
2. HIRETEZER, AMEEFFIU.
5.3.8. MERMESRRIPRIR LS| $51E
& 5-16 PIEBMERARAT Pt
= sH e =ME BRRYE EBAE | B
fLsi LS| §iR Ta=25 °C,Vcc = 3.3V 31.6 32.768 33.6 kHz
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#s 285 Eodl =mIME HENE mAE By
Vcc=1.8~55V 8@ ) 8@
Ta=0~105°C
ACCusy | LS| SRRk Vec=18~55V %
o -10@) - 100
Ta=-40~105 °C
frriv® LS| s E - - 0.2 , %
tstabLsy @ LS| }aERtE - - 150 - us
lecwsy @ LSI I - - 210 - nA
1. HIRIHRIE, AEE=FL,
2. BURETEZER, AL,
5.3.9. TFfifssiFiE
*x 5-17 TFiE=H
B5s 24 i HIBRYEH BAEY Eafyy
torog TURTERTIE) - 1.5 2.0 ms
terRASE T/ B X/RERBRATE] - 35 45 ms
TURFEINFE - 2.1 2.9
lcc mA
TR X/ FEBRINFE - 2.1 2.9

1. HRRIE, AEEFFUE.
& 5-18 SRR EREFIEURRF

B5s 24 =14 =IME® Bafy
" Ta=-40 ~ 85 °C 100

NEenp ?@E;;’Xéﬁ A kcyc|e
Ta =85~ 105 °C 10

trReT HURIRISHAR 10 kcycle Ta=55 °C 20 Year

1. HIRETHERER, AMEEFFU.
5.3.10. EFT 4%
xR 5-19 EFT 51t
s sS4 i EH
EFT to Power . IEC61000-4-4 4A

5.3.11. ESD & LU 314

% 5-20 ESD & LU 45t

= £ =4 BABY(E =Ty}
Vesprew) | BRSHNEEREE(AAMREY) ESDA/JEDEC JS-001-2017 8 kv
Vespeow) | ERASHUEREEE(FREIREIREY) ESDA/JEDEC JS-002-2018 2 kv
LU #8785 Latch-Up JESD78E 200 mA

5.3.12. RS
& 5-21 10 BaS4stE:

Hs 28 £ =/IME BB mAHE Bafy
Vi MASHEEBRE | Vcc=1.8~55V 0.7*Vce - - \Y;
Vi E‘EAU)\{EEEESFZEEE Vecc=18~55V - - 0.3*Vce \V/
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= S8 =4 =ME HRE BRAE | B
Viys® HrEdsRiERE | - - 150 - mV
likg HINRERR - - - 1 A
Vin = Vss, IORP[1:0]=11 24 40 56
Vin = Vss, IORP[1:0]=10 12 20 28
Reu vz 5] kQ
Vin = Vss, IORP[1:0]=01 6.6 11 15.4
Vin = Vss, IORP[1:0]=00 - W -
Vin = Vce, IORP[1:0]=11 24 40 56
Vin = Vee, IORP[1:0]=10 12 20 28
Rep THIERFR kQ
Vin = Vee, IORP[1:0]=01 6.6 11 15.4
Vin = Vee, IORP[1:0]=00 - W FF |
Rpuiic 1’C HiEafH PUPDy[1:0]=01, PF_PU_lIC=1 3.4 4.7 6.0 kQ
Cio® EflIEEES - - S - pF
tsExT) @ | EAGEREEE | ENI=L, ENS=1 3 5 10 ns

1. ERIHRE, FEEFRUE,
& 5-22 HiHEEEY )

oS B4 @ =IME BRXE =1}
lo. =70 mA, Vec25.0V - 0.5
COM IO, COM_P IO #itH{EEBE | loL =50 mA, Vec 23V - 0.5 \Y
VoL @ loo =4 mA, Vec=1.8V - 0.5
loL =80 mA, Vcc 23.3V - 0.6
COM_L 10 #gitH KR lo. =60 MA, Vec 22.7V - 0.6 \Y
lo. =40 mA, Vcc21.8V - 0.6
lon =16 MA, Vcc25.0V Vce-0.5 -
COM 10, COM_L 10 #HitHEEBFE | lon=8mA, Vcc 22.7V Vee—0.5 -
lon=4 mA,Vcc=18V Vce-0.5 -
Vou @ lon =30 mA, Vec 25.0V Vce—-0.5 - \Y,
CoM_ P 10 T lon =20 mA, Vcc 23.3V Vce-0.5 -
lon =16 mA, Vcc 22.7V Vce—-0.5 -
lon =4 mA, Vcc=1.8V Vce—-0.5 -
1. WFAERENES, RASER (BEVoEVor~EEREH) FAHBTR 5-2 Bt FHRSEAIEESE

ZlioPIN)
FrBI103RaMI{ 4485/ GPIOX_OSPEEDR=11, I03£EYa]£&% 5 ||IENRIANENAS.
HIEETERER, AEEFHU,

5.3.13. ADC $51%
% 5-23 ADC 5tk

s £ = BME | BBE | RXE | B
Vee ADC {HEEEE - 1.8 - 5.5 \Y
lcc® INEE fs =0.75 Msps - 1 - mA
Cin® REBREFARIFRES - - 5 - pF
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= 25 i RIME | BBYE | RXE | B
Vrer+ =Vee=1.8 ~ 2.3V 0.8 4 8@
VRrer+ =Vcc=2.3 ~5.5V 0.8 8 12@
fapc EIRRTERER MHz
VREF+ = VREFBUF ,Vcc=1.8 ~ 2.3V 0.16 0.8 1.6@
VREF+ = VREFBUF ,Vcc=2.3 ~ 5.5V 0.16 1.6 2.40)
tsamp® = 1=]] Vcc=1.8 ~5.5V 35 - 239.5 | 1/fanc
O —
tsamp_setup(l) Ij‘] nBEE*ﬁEJETl =] _ 15 _ _ Us
(Vrerints Vecl/3)
teonv® bstesalin) - - 12 - 1/fanc
teoc® ettt oa A E] - - 0.5 - 1/fapc
1. HRHBIE, ™MEEFHNE.
2. HUEETEZER, FEEFHNK.
& 5-24 ADC 5 (VRrer+= Vcc)
#s 28 4 BIVME | HBE | BXE | B
EO LIERE - 2.5 -
Dob =] -
EG iamliE;_FE Vcc=3.3V, Ta=25°C 8.5 11.5 LSB
ED ENMRE fac = 12 MHz , fs = 0.75 Msps ) -839 +f
EL A tiRE - +3.5 +4.5
ENOB BRI 8.9 9.5 - bit
ET SEIRE - +4 +10.5
EO LIERE - 2.5 -
EG EEiRE 1.8V < Vec € 55V - 8.5 13 LSB
ED ENLitiRE faoc < 12 MHz , fs < 0.75 Msps ; _;39 +f
EL R MiRE - +3.5 +6
ENOB BRI 8.8 9.5 - bit
R 5-25 ADC #5EE(VRerF+= VREFBUF)
= 28 i BIME | HBYE | BKE | B
ET FABRIRE - 16 +9
EO KEIRE -7 4 _
EG SR Vrersur=1.5 V/2.048 V/2.5 V - 8 11.5 LSB
Vecc=3.3V, Ta=25 °C +3.5 +4.5
NsEMHIE _ . .
ED ERGIHRE faoc = 12 MHz , fs = 0.15 Msps -0.9 -0.95
EL Ap&MRE - +4.5 +5
ENOB =RV 8.5 8.8 - bit
ET REERQIRE - +16.5 +24.5
EO IS -16 -11 -
RIFRE Vrereur=1.5 V/2.048 V/2.5 V
EG 1EERIRE Vec=3.3V, Ta=25 °C - 13 18 LSB
NGBS fanc= 12 MHz , fs = 0.15 Msps ) +5.5 +9
ED ERRE -0.9 -0.95
EL o SttiRE - +14 +16
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= 25 i =RIME | HBYE | RKE | B
ENOB BRI 7.2 7.3 bit
ET FABRIRE 16 +13
EO LERE 11 -4
oo Vrersur =1.5V, 1.8V <Vccs55V
EG BaiRE Vrersur 2.048 V, 2.4V < Vec< 5.5V 8 LSB
NGRS Vrersur 2.5V,2.8V <Vccs55V +3.5 +6.5
ED ERGMIRE faoc< 2.4 MHz , fs < 0.15 Msps -0.9 -1
EL RAp&thRE 45 +75
ENOB BRI 8.5 8.8 bit
ET FABRIRE +16.5 +30
EO LERE -20.5 11
oy
EG IRaiRE Vrereur 0.6 V, 1.8V <Vec <55V 13 LSB
ED EoS iR fapc = 12 MHz , fs < 0.15 Msps ’_'g-g +1_1-5
EL FAp&tRE +14 +17
ENOB B 7.2 7.3 bit
5.3.14. ELER=S4STH
= 5-26 LbiREsiFE
3= 28 £l RIME BRYE BKAE | 8
ViN HMNBEEE - 0 - Vce-1.5 V
BiEE 5
tSTART (1) [BEhATiE BRE us
e 15
EiEEL; 200 mV P ER 0.2
N FRIE 100 mV J33XFNEEIE 1.2
o (1) ECERAERT — #I Hs
EiEtEz >200 mV BB 0.2
AR, 100 mV 13IXFNERIE 1.2
Voffset (1) SRERBE - 5 mV
BSIhE 70
BEEL | HEIE, AANEE IR 70
EB/E 100 mV, 50 kHz B9753%
lcc (1) Vee TR HA
ERSINGE 6 7.5
FIREL | ERIHE, BNSE T IRE .
E3JE 100 mV, 50 kHz 897538
|sleep (1) %*JLEEJ}?TE 1 nA
1. HNRHRIE, RAEEFHS.
5.3.15. RE(ERFIE
*x 5-27 BEERESRT
= 288 =IME HBE | RBXE | B
T Vs AR TFIREEAOSMEE *1 2 <
Avg_Slope® | g} 2 2.6 3.2 mv/°C
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s 8H =IME HENE | mAE | B
Va0 30 °C (= 5 *C)RHIEB/E 742 760 785 mv
tsamp_setp® | HIEECEERTHY ADC REFRTE 15 Hs
1. HEGHRE, AEEFEPRLER.
5.3.16. AESEHREIFHE
# 5-28 AESEHE (Vrernt) FlE
s £ =IME BRENE RBXE = 1yvj
VREFINT ANESEHBEE 1.17 1.20 1.23 \%
tstart_VREFINT Vrerint NS EETE] 10 15 s
Teoeft_vREFINT (V) VRerINT IR E R AL 100® ppm/°C
lvee Vee FRAERIEEIRIRIE 12 20 HA
1. HGHRE, AL,
5.3.17. ADC HESEHBEFHE
* 5-29 NESEH[E (Vrersur) 15
Hs % ES L BIME | HBE | BRXE | B
VREF25 25V RESEBE | Ta=25 °C, Vec=33V 2.475 25 2.525 v
VREF20 2.048V WEBESEMBE | Ta=25 °C, Vcc=3.3V 2.028 | 2.048 | 2.068 Y
VREF15 1.5V ABSEHEE | Ta=25 °C, Vec=33V 1.485 1.5 1.515 Y
VReF06 06V RESEHBE | Ta=25°C, Vcc=33V 0.594 0.6 0.606 Y
Teoett vRerBUuFt) | Vrersur IREREL Ta=-40~105°C 3102(()2) ppm/°C
tstart VREFBUF Vrersur FYSRIATIE] 10 15 Hs
1. HEGHRE, AEEFPRER,
2. Vrersur= 0.6 V,
5.3.18. COMP HEZSEMIEIFIE6 {iL DAC)
* 5-30 RESERH[E (Vrerewr) 15
Hs sH ES L =IME BRENE BX{E =1}
AVaps O EXHmE - +0.5 LSB
tstart_VREFCMP VRrercme FOSEIATE] - 10 15 ps
1. HRHRE, AMEEFPRER.
5.3.19. TERIZRFIE
& 5-31 ERTERRFYE
s £ = =IME BAE =T}
1 trivxcLK
fesm) R ST frivxcLk = 48 MHz 20.833 ns
frivxcL/2
fex PREREIFRITER (CHL to CHA) frivxcLk = 48 MHz 24 MRz
ResTim T TIM1/14 16 bit
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) Eo | =4 =ME RAE =21y
1 65536 tTiMxcLK
foounTer 16 It ERaR TR frimxcik = 48 MHz 0.020833 1365 Hs
7 5-32 IWDG i (RI$sHE LSI)
Fas3 53 PR[2:0] RMEHE mAimH{E =213
/4 0 0.122 499.712
/8 1 0.244 999.424
/16 2 0.488 1998.848
132 3 0.976 3997.696 ms
/64 4 1.952 7995.392
/128 5 3.904 15990.784
1256 60r7 7.808 31981.568
5.3.20. BERO4FE
5.3.20.1. I’C BEEiEO451E
12C #EORIE 1°C B4 MEFMBPFMIEXK:
B REER (100 kHz)
B PUEER (400 kHz)
B REIEEEN (1 MHZ)
ETFFERIZIHRIE, BIHER 1°C IMRAEIERMECE, FHH 1°C CLK SR X F FREKRISR/IMVE,
% 5-33 £/)\ I2C CLK A=
i) e S BME | B
VERTR 4
fiacckming | 1°C ER/NETEPERER PURIRT 8 MHz
PRI RS 16
1. RL(SDA/SCLAMNBLHIEBFE): 1 kQ
12C SDA #1 SCL EHIEERIIERINEE, SHUTE,
& 5-34 I°C Bkt
s Eor | =IME BAE =13
tar PR SRR HIRRIE R RS A (ST BRENFELATRIRISRIERIDH)) 50 260 ns
5.3.20.2. BRITIMRIEDO SPI 451
% 5-35 SPI 45
7S 88 =i =IME BRAE | B
E (1)
o SPI Rt ixzzg | e
i;ggg SPI R EFHO FREASIE] fHEFRES: C = 15 pF 6 ns
tsunss) NSS #37ATE] MRS 2 Tpck ns
th(nss) NSS {RIFHTE) MR 2 Tpoik ns
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w5 B84 =4 &IME BRAE | B
oo SCK RSB EHEER, presc = 2 Tok-2 | Tpact1 | ns
FHUER 1 -
P R NI — ns
Su(sh ML 3 -
thoun R X FHUE 5 -
HARRNRIFAIE — ns
th(si) ML 2 -
taso) E'6 = aaVal (=110 1) ML 0 3 Tpoik ns
tais(so) HER A RATE) ML 2 Thok S ns
tvso) E G T ag =B R[] MR (FReBRUBZE) 0 20 ns
tvvo) HiER LB ETE FHUER (FReBRBZE) - 5 ns
thiso) s e MR (FEREERCEZ ) 2 -
BRI — he
th(mo) FHUEX (FEBEZE) 1 -
DuCy(SCK) SPI WA RT R 5 ZSEE ML 45 55 %
1. ZBHUASEHAENTER.,
2. ZBHHEHABREZRKEL, @WTEATREASN 6 MHz, BE(RREXTRASN 12M,
NSS input
Te(scr > Thoss >
e Ty s> (€ Twescrn > ‘ e
CPHA=0 ‘
- CPOL=0 I
3 |
g
S | cPHA=O —\— —
CPOL=1
e Lot T (sck) —> i&T\(Slﬂ_’ Tt T }Lﬁm
MISO output First bit OUT Next bits OUT Last bit OUT S
< Thesn
“Touspr—
MOSI input First bit IN Next bits IN Last bit IN ><
5-4 SPI [ E-Slave mode and CPHA=0
NSS input
« Te(som > 4*%(\55)"3
+’I}u<\as>v§ f—Ty(scrn) —> oo ‘
CPHA=1 L |
n CPOL=0 : : T
=] :
5
CPOL=1
1&)» Ty (scx)— Teso— 7Th(5“)'i747 Trs 1 MSO)
MISO output S First bit OUT Next bits OUT Last bit OUT »—
D R (O e—

MOSI input

First bit IN Next bits IN

Last bit IN
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5-5 SPI i E-Slave mode and CPHA=1

NSS input

Te(scr)

CPHA=0
CPOL=0

SCK input

CPHA=0
CPOL=1

woo /N N
Y e

Tusck)

Tu(sckL)

SCK input

CPHA=1
CPOL=1

Tsuin
>

MISO input MSB IN BIT6 IN LSB IN

< Than

MOSI output MSB OUT BIT1 OUT LSB OUT

Jvo0) Th0)ien]

5-6 SPI B4 FE-Master mode

46/52



PY32T020-B R5IEHEFAM

6. &RIER

6.1. TSSOP28 $%&ER~J

HRRAARARAARAE

28

!

l———— E1———

w
10
—————————————————————— D—
b T
— o L
I T 4 5
|| ? *
/ N Common Dimensions
/ | (Unit of Measure=millimeters)
\ / : * Symbol Min Typ Max
T A 0.85 - 1.20
o
Al 0.05 - 0.15
A2 0.80 1.00 1.05
b 0.19 - 0.30
c 0.14 - 0.18
D 9.60 9.70 9.80
E 6.20 6.40 6.60
4

El 4.30 4.40 4.50
% € 0.65BSC

L |m—C L 0.45 0.60 0.75
11— L1 1.00BSC
0 0 - &

Note: Dimensions are not to scale.

m TITLE DRAWING NO. REV
e PUYA TSSOP28 POD QRPD-0073 1.0
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6.2.

SOP28 &R~

Toppnfenonngs

28

O

1

73—

IR R

e —— T B I E—

3

|/

\
v
v

l— v —]

:

Common Dimensions

(Unit of Measure=millimeters)

|
B Symbol Min Typ Max
—T A 2.15 - 2.65
o
Al 0.10 - 0.30
A2 2.05 - 2.35
b 0.38 - 0.48
c 0.24 - 0.30
D 17.80 18.00 18.20
1 El 7.30 7.50 7.70
% e 1.27BSC
L |t L 0.60 ‘ - 1.00
e N L1 1.40REF
0 o | - &
Note: Dimensions are not to scale.
m TITLE DRAWING NO. REV
) PUYA SOP28 (300mil) POD QRPD-0072 1.0
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6.3. SOP20 HER

4|20 : :
w o
w 1)
LT _L
TEEEEEERR L\ ;
A4
—— | ] ——
Common Dimensions
(Unit of Measure=millimeters)
Symbol Min Typ Max
< - S A - - 2.650
= 2 = Al 0.100 . 0.300
” ” ” ” ‘ A2 2.100 2.300 2.500
=t = b 0.330 - 0.510
€ = —=ll=0bp 1. ¢ 0.200 - 0.330
<
D 12.600 12.800 13.000
10.100 10.300 10.500
= 7.400 7.500 7.600
e 1.275BSC
h 0.300 - 0.500
L 0.400 - 1.270
L1 1.400REF
0 0 - 8°
Note: 1. Dimensions are not to scale
TITLE DRAWING NO. REV
m Puya SOP20 POD QRPD-0048 1.0
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6.4. SOPSHER

L
}_

e

et F1—
E

b Lo

3!

A —— f—

log—— | ] ——]

+
-

Common Dimensions

(Unit of Measure=millimeters)

(o O

Symboal Min Twp M ax
A 1.350 - 1.750
A1 0.100 - 0.250
A2 1.250 - -

b 0.310 - 0.510
3 0170 - 0.250
D 4.800 4.800 5.000
E 5.800 6.000 £.200
E1 3.800 3.900 4.000
e - 1.270 -

L 0.400 - 1.270
L1 - 1.040 -

8 0 - 8”

h 0.25 - 0.50

Mote: 1. Dimensions are notto scale
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Example:
PY 32 T 020 G1

I~
x

Company

Product family

ARM® based 32-bit microcontroller
Product type

T = Touch key family

Sub-family
020 = PY32T020xx
Pin count

G1 = 28 pins pinoutl
G4 = 28 pins pinout4
F1 = 20 pins Pinoutl
L1 =8 pins Pinoutl

User code memory size

6 =32KB
5=20KB

Package

P =TSSOP
S =SOP

Temperature range
7=-40~+105C

Options

xxx = Code ID of programmed parts(includes packing type)
TU = Tube Packing

Delimiter character

Version
X = Version B
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