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— 32 {3 ARM® Cortex® - MO+

— B85 48 MHz T/ER% "
Fikss

— 32 Kbytes Flash 77fi%38

— 4 Kbytes SRAM

A ERLS "
— IEB 24/48 MHz RC ¥75%28 (HSI)

— I&B 32.768 kHz RC X528 (LSI)

— 4 ~ 8 MHz SE&RMRZES (HSE)

— 32.768 kHz IR ER AR %28 (LSE)

— SNERRIEREIN

FIREEMS

— T{FHJE: 1.8~55V

— {RINFEIER: Sleep/Stop/Deep_stop/Hiber-

nate

— H/4EEEE (I (POR/PDR)

— EEEIGNIS (BOR)

BREWMARIL (/0)

— &3k 26 M 1I0, AVEASMERRIT

— FTE GPIO Izt A 20 mA (>5V), Hep
2/ GPIO 3ZHFIRFIEE AR K 30 mA(>5V)

— 54 GPIO X#5#EsaiERiR, tIEEN
80 mA/60 mA/40 mA/20 mA, SHERBR
LED #f3&

— 8N GPIO {4 LED SEG iFHEHRIRE, IK
HIERRAIRE 10/8/6/4 mA

— F5 GPIO BIYE 1/2 Bias f LCD COM

RIhFEfE

—=ERBERIT, LIRS RERhE

—=a EHE T REE 10 V 517 CS i

—26 BERIESRIE R ATETRE

PY32T020 Z%l
32 {3 ARM® Cortex®-MO+ {4istse

—(RINFEARIRT, SAIRRIREE S R BKTh

FE/NF 8 pA

1 x 12-bit ADC

— X¥F &% 10 MIMNEBRmAEE, 3 PMAEEE

— BINEB[EELHEBE 0 ~ Ve

— Vapc-rer PIEBERE 1.5 V/2.048 V2.5V

TERTES

— 1/ 16 (S PdEHIERTES (TIM1)

— 1/MBFIY 16 (URERTES (TIM14)

— 1 MZE IERTES (IWDT)

— 1 ™ SysTick timer

RTC

EifiEO

— LANERITIMEREEO (SPI)

— 3 MBERARPIURER (UART)

— 14N PC O, TRARERT (100 kHz), 1R
BRI (400 kHz), HRE+HRT (1 MHz) ,
IFEIDFE B A

B4 CRC-321&1R

2 NEbies

E—UID

EB{TAI (SWD)

T{ERE: -40 ~ 105 °C

% QFN28, TSSOP28, SOP28

SOP20 , SOP16, SOP8
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& AN

1. 1@ 91
PY32T020 Z5!){4iz428 SRAERERY 32 s ARM® Cortex®-MO+#%, S=EEETIESBER MCU, #RA
32Kbytes Flash #] 4 Kbytes SRAM 7Zfi%28, ®Ra LR 48 MHz, 28 ARTIELRZIT=R, &
FEERE 12C. SPI. UART E@TFWME, 188 12-bit ADC, 2/ 16-bit AT, UK 2 IREVERER, 26 BB
IFENUREE AAEE, M= IRANI%RE Stop &, FiElT.

PY32T020 EFIMIZFHIZNTIERESTEEA 40 ~ 105 °C, T{EBJ/EEBE 1.8 ~ 5.5 V, G HIZH
Sleep/Stop/Deep_stop/Hibernate (A TEHED,, ATLABEARAMEINFEN A,

PY32T020 RJf=HssEA MR N TINsEiIRetiRiFrOMizRRitae, ERTEMNARR,
KNREB, HRERE. BHI28. FRARS\. PCHIMNR. KA GPS &, TURMAZ.,
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% 1-1 PY32T020 QFN28 / TSSOP28 / SOP28 ZF5I== BRIkl R 44iE

e PY32T020G16 | PY32T020G16 | PY32T020G15 | PY32T020G16 | PY32T020G15 | PY32T020G26 | PY32T020G25 | PY32T020G36 | PY32T020G35
u7 P7 P7 s7 s7 s7 sS7 S7 S7
Flash (Kbytes) 32 32 20 32 20 32 20 32 20
SRAM (Kbytes) 4 4 2 4 2 4 2 4 2
SR ERTEE 1
HE | EARERTEE 1
{E SysTick 1
Watchdog 1
SPI 1
O
= 12c 1
]
UART 3
RTC Yes
BEEO 26 26 26 26 26 26 26 26 26
Touch CH 26 26 26 26 26 26 26 26 26
ADC BiE#
R - 10+3 10+3 10+3 10+3 10+3 10+3 10+3 10+3 10+3
(HNEB + PIEE)
LED COM 5 5 5 5 5 5 5 5 5
1E78KE) SEG 8 8 8 8 8 8 8 8 8
bvisies 2
BaE5mn 48 MHz 48 MHz 24 MHz 48 MHz 24 MHz 48 MHz 24 MHz 48 MHz 24 MHz
T/ERRIE 1.8~55V
TIERE -40 ~ 105 °C
e QFN28 TSSOP28 SOP28

1.

Flash &7 20 K (R SIHHREESEM 24 MHz,

6/57



PY32T020 Z&5EUEF

% 1-2 PY32T020 SOP20 / SOP16 / SOP8 ZE5IIF= SRR R 454iE

Mg PY32T020F26S7 PY32T020F25S7 PY32T020W16S7 PY32T020W15S7 PY32T020L15S7
Flash (Kbytes) 32 20 32 20 20
SRAM (Kbytes) 4 2 4 2 2
SR ERTEE 1
Eﬁ BAERT S 1
{ﬁ SysTick 1
Watchdog 1
SPI 1
I
= 12c 1
M)
UART 3
RTC Yes
BRARO 18 18 14 14 6
Touch CH 18 18 14 14 6
ADC IBiE#
N . 10+3 10+3 5+3 5+3 3+3
(5MEB + PIER)
LED COM 5 5 4 4 .
1E7RIEE) SEG 5 5 4 4 -
tbikes 1
BEaFm0 48 MHz 24 MHz 48 MHz 24 MHz 24 MHz
T/ERRIE 1.8~55V
TIERE -40 ~ 105 °C
ESIESS SOP16 SOP8

Flash &7 20 K (R SISERESETM 24 MHz,
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SWCLK<l:
swoio jﬁ swob —
25 AF Flash Memory VDD i Voltage
Z; Regulator A|
CPU ®
CORTEXMO+ 2 VoA vee
o
fmax= 48 MHz § vcc SUPPLY vss
3 SUPERVISION
NviC ‘ IOPORT, 3 () seam POR/BOR
Filter ™ NRST
PA[15:0] 3 ® q
¢ g
PB[3:D]<;: z| S
E ; HSE Bypass
PF5:0] < # 0 & e §;‘> Ree "
H ]
Reset & clock control XTAL OSC 05€32_IN
- l l l l l l l l — 32.768kHz 05C32_0UT
INT_CTRU System and peripheral
= clocks, System reset
EXTI ‘ ' _ :‘I> CH1~CH4, BKIN,
Li_i_i_‘ Tint CHIN~CH3N, ETR as AF
from peripherals S- AHBTO S-APB ‘
a (e D anenr
IN+ compP1
IN- 1/F )
ouTt COMP2 '%
o
1043 I:
s )
;
5 wos K [ [ e
@
T je [Co e K= wn
K e ) sasm
26xIN
pBamcu K——>
Power domain of analog modules VCCA domain ‘ VCC domain ‘ VCCIO domain

&l 1-1 ThEgER
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2. I e kiR

2.1.

2.2.

2.3.

Arm® Cortex®-MO0+ PI¥%

Arm® Cortex®- MO+2—5X AT IZRIBR ATV FFIZITRINI IR 32 fiZ Arm Cortex RbIEEE, BEAFAAR
RETBEMFE, 8

B EEER, ZTFEINRE

m B, PReET

B EENREEES

Cortex-MO+SMEBESR 32 712, EFRFIIFEMNIE, 2 RkKRISEFSENE, GESEIEEE
SBARESEN ZMHRNRTT, REEIRGEREG, SSRBERERSE, BH7T 32 2@ B
HASBRY ST MRS, LY 8 (N 16 i sIst B TSR EE.
Cortex-MO+5—MRERIKETHHEHIEF(NVIC) EEHBS.

=h#zs

F SR SRAM, i@id bytes (8bits). half-word (16bits)&& word (32bits) B9 A/31E] SRAM,
FRER Flash, 85 2 M ERIMIEXIEZHERY:
B Main Flash Xi&, ©E&KNAEFIREFEIE
B FEEA/I Load Flash Xis;, FIFEHZEF ISP/IIAP 3|52
B Information X1, 768 Bytes, BEIELATERS :
— Option bytes
— UID bytes
B Factory config bytes
— USER OTP memory
XJ Flash main memory BYRIFPELFELA TS JLFLE] -
B Read protection (RDP), BhLESRESMEBRYAIE],
B Write protection (WRP) #=, LABTLEAEENSIRE(BTEFFIERSEE PC RIEEL). SRIP
RIE/IMRIFERALA 4 Kbytes,
®  Option byte 5{R&P, T INMESHRIT.

Boot &3

BIgACE(Z nBOOTO/ nBOOT1(fFiTF Option bytes #1), AIIERE=FIArERENMEIL, W TRF:
% 2-1 Boot B2 &

Boot mode configuration Mode

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

X 0 Main flash 25/ Main Flash Bzf

0 1 SRAM 3z SRAM j35h

1 1 N/A Load Flash Bz (U
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1.

2.4.

Flash &4 20 K f9BLSEHASZHE Load Flash 551,

A ¢ 2R 45

CPU EEEUARSRRIHIE HSI 24 MHz, EEFGEITERIUENREER A HRERMAE SR

R, FTLASERNEAT S :

B 24/48 MHzAEREFERE HIS B,

B —\32.768 kHz BIBCEAIAER LS| BTH,

B 4-~8MHz HSE Bt%H, FHERILFERE CSS Ihgetaill HSE., 2R CSS fail, WS BEIRESR
AIER9 HSI, HIS SRERBIAECE. RATCPU NMI FRlff=4,

B — 32.768 kHz LSE Rf$4,

AHB F$HEI AR T RS HOIR, APB BIHFRILAE T AHB BI$h5349R. AHB 1 APB BfHE RSN

48 MHz,

HSI: High-speed internal clock

HSI10M : - i
HSI10M > to RCC,FMC Lsi Lm./v speed internal clock
HSE: High-speed external clock

LSE: Low-speed external clock

LSI RC to IWDG >
32.768kHz

LSI

LSE to RTC
S S ]
HSE
32.768kHz || | o

[jOsc32IN || Clock {0 PWR
detector RTCSEL >
LSE To AHB bus, core, memory
Lk AHB l FCLK Cortex free-running clock
o— PRESC
HSI10M /1, 2..512 To Cortex system timer >
DL SHak APB
PCLK L PRESC PCL)| To APB periphrals
SYSCLK /1,2,4,8,16
HSE
HSI RC
24/48MHz
PCLK
p— to COMP
LSE LSC °
LSI
PCL
to ADC
HSI
HSIDIV
O 0sC_out HSE HSISYS
4~8MHz HSE SYSCLK If (TIMCLK_CTRL | APB | TIMx_PCLK
0SC_IN Clock s PRESC=1) x1 else x2 to TIM1/14
detector LSE

Clock_tree

& 2-1 KGRI HhEHaE
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2.5. HBiEEE

2.5.1. EBjEIEE

VCCA VCCA domain
[ apc | | cowp |
[Lse| [isi| [Hsi|
q FLASH
VDD domain
VCC domain
POR
PDR BOR
vee[ | VR VDD, CPU Core/Digital Peripherals
BG VDD1
| HSI_10M| | I0_CTRL |
PMU
| IWDG | | LPTIMER |
veel VCCIO domain
VDDA 10 Ring | PWR_Acon| | RCC_Acon |
¢ VDDP
PWR_CR1[18]| SRAM
rvDDA
& 2-2 BFHEE]
* 2-2 BBiRIER
wmS iR BiRE iR
1 Ve 1.8~55V BEEERER G RREERIR, EMHBER: BoEBg,
2 Veea 18~55V BRI IEIMERAE, KBTF VCC PAD(BANZIHERIHERIR PAD),
3 Vccio 1.8~55V #4510 {88, kBT VCC PAD

2.5.2. HjREE

2.5.2.1. ETHBE(I(POR/PDR)
AT Power on reset (POR)/Power down reset (PDR){&ESR, Joih Higft FEBFI RSN, %4
RIERFRINZ TERIF TIE.

2.5.2.2. REEfI(BOR)
f&7T POR/PDR 4P, iFSCHL Y BOR (brown out reset), BOR {XEJLAEID option byte, #H4TEEEFNXA

#&{F.
= BOR #FJFHAY, BOR RIEMERJLAEIT Option byte #H4TikHEE, B _EFFI RGN &R LA ERIRED
%0
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2.5.3.

2.5.4.

N
vce
VBORR® T T T T T T T T T T T __\ VBORFS8
VBORR T T ) VBORF7
VBORRG [[—————-=-——-==—--~-

e S VBORF6
VBORR5 [[~==—======---

ORRS [ T VBORF5
e A VBORF4
VBORR3 |——--—--=-~

ORRS = VBORF3
VBORR2 [[———~——--7

7777777777777777777777777777777777777777777777777 VBORF2

VPOR |----~-~

e T At 4= VPDR
| | !
} + Il
I | | }
I | |
tRSTTEMPCle—» ! Lo
| i |
Reset with BOR off ' } }
{RSTTEMPOl—»! ‘ I
Reset with BOR on } } | }
(VBORS VBOR1) [ [ [ ‘
fffffffff POR/BOR rising thresholds
fffffffff PDR/BOR falling thresholds

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

SRR EE TR
B MR (Main regulaton) £t A IEE B TARSH RIF LA,
B LPR (low power regulator)#E£Stop/Deep StoptE=, T, IEHAEXITFEAVIELE,

{ETDFEIRE

OREESRSITRIZIN, B 4 MEIFRL:

Sleep mode

)

Run mode

Stop mode D?Eﬁz?&&mgge Hibernate mode
*+LSlor LSE (All block retention)
*+ RTC/IWDG
B
2-4 {FINFERTU

B Sleep mode: CPU HCLKRFhX[F (NVIC, SysTick&ETI(E) , IMREILABCE NSRS TIE.

WREREVR TAFRIIRIR, TEER TRESRERAZIRR)

(&
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2.6.

2.6.1.

2.6.2.

2.7.

2.8.

2.8.1.

B Stop mode: LDO# ANlow powert&=,, iZt&=, FSRAMFISF_AIANSREF, HSIFIHSEX
4, VDDDI# N AEBD IR AR EPER ISR,

B Deep_stop mode: LDO# A\deep low powert&z,, iZi&E=, FSRAMIISZEENNBIRE, HSI
FIHSEXF), VDDDIE, FAEBSRRARTEFERMEIFIR, LSIFLSERWEMECE KA.

B Hibernate mode: LDOFHAHIBET, %R FSRAMFIZFRRHIRERIE, HSIFIHSEX,
VDD DI ERAIRT &R SR, LSIFILSERGECE AR,

=11}
CHREHRER, SRR BRENMRASLL,
FRE

FBRIREMELA T URMER T4
B _THS( (POR/PDR)
B XEEfI (BOR)

RREM

LFEELA TSR, FFERREN:
NRST pinf9E1iz
WZEPRER (IWDG)
SYSRESETREQ¥X{4EE(iI
option byte load&/i (OBL)
EBJRE(I (POR/PDR, BOR)

BRAB &L GPIO

N GPIO A LABRIKAELSE i (push-pull ;& open drain), A (floating, pull-up/down, ana-
log), YMREFETHAE, BTENHISERE /0 OEEINEE, AJLECE LCD 1/2 Bias .

FR

PY32T020 @ Cortex-MO+QMEESHERAIKEFRTIZHIZE (NVIC) F1— N BRI/ HEHIES (EXTI)
KU ERE,

FREREHIRE NVIC

NVIC 2 Cortex-MO+ 2MEEEEREFRES IP. NVIC BILAMESR B LM IERRMERAY NMI(ASRT kR i) F0=T
B NERRlT, LAK Cortex-MO+ PEREE. NVIC 12T RIERIMSTRETE.

RIREEZOS NVIC RIEZRBE AKX 7 HMrSAFEN FETRSHIFE(SR) BahZEREER, ISR
HBEFE—NEERXRS, FHEE NVIC I— P Eibitht, EHITH ISR NEEtbi2HRmERENF
FRVE(RFEER ISR FFEERM.
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2.8.2.

2.9.

2.10.

MRSMIERNPIEMRE, MELERPEHSHRFESFRN, HEEIXRISIERIFET
BB E SRR, B—FMAILER/9EHE(tail-chaining), M —NSMERAY ISR REIRY, ASEE)
—MEBIEMERR ISR, BEHEAVERLGIERS T XRERFEE, XD TIER, RS T8
PEEVEN

NVIC 454 :

{RRERTRTRb R

4 R

X5 1 NMI FET

32 26 O] RS MR

245 10 9 Cortex-M0+ B&

USRS RT F TR AL ST R e i

<Rt (tail-chaining) Ut

BRI ERER

i Rl EXTI

EXTIHZINT AMEYIBAEHAIR TN, FHEELIEEEM Stop/Deep_stop/Hibernate 1Rz IGAERT =4 IREE
{4 /ehi,

EXTI =528 E 2 MNEE, SER%E 261 GPIO, 24 COMP #itH, AR RTC/I2C/TK {EINFEIREE(S
5. HF GPIO, COMP AILIECE EFHia. TRAZUGIRA.

B EXTI line ERAJLABIT 1720 R 5K,

EXTI &5 28 n] LARIREL P BRAT /RN HARR ROBK T,

EXTI E=Hsa STz & 154, RIfERE Stop/Deep_stop/Hibernate 8T, AIERRMELIEAE
N IEREfE e IR BUNREEAISRIR.

IREHEIHER (ADC)

RS 14 12U/ SAR ADC, ZIERHERE 13 MNERNENEE, BIF 10 NMMNRBER 34
WEREE. SEBEDEFERAEEBE (1.5V, 2.048V, 25V) HEBIFE/E.

EREIEESE TS, Vrefint, 1/3VCC

BBENEEE T LORERARIR, &SR, 3. NESER., RiEREHEERXSTSEGXITThHY
16 (HUES 7.

1&Hl watchdog SRR T MABEEY T AFEXNE S EKHRE.

ADC SCIU 7 SR iz T, AIRERIEAIIIE,

TESRAEEETR, SEiRshoR, JEEREHRsETR, 18H watchdog RY#EHRER B H BHERT =4 hHTiE K,

BRHEMIE (Touch Key)

ISR — 26 BB AR
B CmodBERERIE, NANAITHEIMERE
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2.11.

B SRYERT, IR

B BB, TEE CS 10 V SIZMERFD 10 W XHHYIAIESE T4
B TISBkAThEE

B STEERAKAMETDRE

B SOFZIBEHEK

B SOHEIOFERR, AURRITHHER O R BRI T 8 A
ELEXE8(COMP)

A PRI ALLERSE (general purpose comparators) COMP, tBEJLAS timer B&E—#S(FH. LR
BRI LAAN T™EA :

B HEESHR, FERIFEREIIREETNRE

m EESET

B Y533 timer B9 PWM EIHERERT, Cycle by cycle BIEBiEHIEIEE

2.11.1. COMP &4514
B BNURESEET R ENESREREN, SCHRE AIBEEE
—  ZB& /0 pin
—  HJR Vec flBIE D ERHAY 15 MNoEYE(1/16. 2/16 ... 15/16)
WEBSEHEELS V, 2.048V 8 2.5V, BT EREMAY 15 MOEE(L/16. 2/16 ...
15/16)
B EHETLUERES /0 5 timer BIEMINEfLA
— OCREF_CLR 44 (cycle by cycle FIEEFRIZH)
—  RE PWM shutdown BIRIZE
B 5/ COMP EF+iir=4Ege1, BIESHMEFEETL (Sleep 0 Stop 1&E) AYILEE (BITEXTI)
2.12. EEWEE
PY32T020 A EIERT 2R F U FRF7~
= 2-3 ERTEESY
eS| Timer Ve s JFapl TR/ tRiEE BxMgH
BRETEE | TIM1 16 i1 o e 1~65536 4 3
BT | TIM14 16 {3 £ 1~65536 1
2.12.1. BEEREE

SREREE(TIML)EH 16 M AIIRIED SRESIRGINI B shEE T 4 Em. CALERAESTZS, 8F:
BMANEESE@ANBERTKENE, SE~ERdRFEHE. ml PWM, FRKBARNER
PWM),

TIM1 81F 4 MELEE, BfE:
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2.12.2.

2.12.3.

2.12.4.

2.13.

m AR

G

B PWMFE(BEEE PO FHER)
m EApKEI

SN TIML ERENARAERT 16 ATRTEE, MEBEAS TIMx iHATSSEREAMSE. WRESH 16 i1 PWM
KA, NEBLEHEE(0-100%),

£ MCU debug 8=, TIM1 AJLUREITEL.

EBEEEZMM timer fFEHZ, FI TIM1 STLABIT iHATESHEEIIAE S EMDITATES —EE TE, LASCHL
S E S,

EBREES

BFAERTEE TIM14 EHET4RTETDSREIIRENR 16 (B ahEEEHEME819RK.

TIM14 B 1 /MREERTEANREFE IR, PWM 8iE B dER .

£ MCU debug &=\, TIM14 BJLURESIHEL

IWDG

ORRERT— Independent watchdog(f&FR IWDG), ZIEEREESLZLKA. IWFEHRNRIERE
FRRURERR, IWDG RIFHRRE T HIHUERAITHREEAL, FETEEHARHEER timeout {ERTALA
REENL,

IWDG H LSIHE{tATsh, IXAFBIEEERTE Fail, tEEE(RIFTIE,

IWDG FEAHEE watchdog {EAFERAZIMYIESISFE, HET RS FERERTIIIRIA.

J@IZ option byte A9z, BILAERE IWDG fE{HHE,

IWDG 22 Stop #{RIIGEER, LASHRIAYSTUEER Stop 1R,

£ MCU debug #&3(, IWDG AILUKLETENE.

SysTick timer

SysTick I #B8 & I TSLRHRERF(RTOS), (BHalLABIEIRERIE T iHEES.
SysTick 434

B 24bit @

L= =

B HEESICEIOR AP A i (R FRK)

SERSAIER RTC

SCATA PR — MRS AIERES. RTC HEBIAE—RIESLITHEAITEIES, TEMNGECET, ARGt
HEBTHEE. SRS MET SR B RS SpInRE I H A,

B RTCHMDIRREEE 220 BY 32 ([nI4RIEITHE1Es

B RTCITEERATERRERTLAS LSE/LSI, BILAYEA stop IREER
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2.14.

2.15. BRI &RE UART

RTCRILAF=AEmsPeplf, #rhlimt iy (FI5#)

RTCSZ3FHTE calibration

EMCU debug &=, RTCHLUKEEITEL

12C #0

[2C(inter-integrated circuit) S &1z 1% ]

MIEHIRRTIERTT 1°C Bk, CRMESENINEE, =HIFE 1°C

REFFERINR. thil. (PEFIRSRF. STFmESm), HUER(Fm) | HRE+H(Fm+),
12C 451

Slave ] master {2,

ZEHINEE: TTLME master, AL slave

R ARENEE
—  FoEE(Sm): Eik100 kHz
—  BREE(Fm): EiX400 kHz

—  PuE+HER (Fm+) : Bkl MHz

{EaMaster

— ¥4 Clock

—  Start 1 Stop B4
{ERaslave

—  OYmFERY 12C Hsttaml
—  Stop {ZAIAEL

7 ISR

1Bl #&(General call)
WESIREAL

—  RFEERIRESAL
—  FtERTERENL
— I2C busy ¥r&fiz
EIRITSAL

— Master arbitration loss
—  HEbEEEEIRAY ACK failure
—  Start/Stop $&ix

— Overrun/Underrun(B$9H1<INEE disable)

CIpvic: NN VRS 12
XGRS

RN ISR IIRE
{ERDhFE B PO IERER

BRFLPUURER(UART) IR T —MRIENTTESER TIRENRZE S HRITHIREIIRIINBIREZ
ETENTEIERMR. UART RBDERITR R R R M ES T RIRRATERIERE.
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2.16.

2.17.

B ohFRERIGN,
UARTHEM :

X ¥5 516171819 IE{TEHE

Se¥% 1/2 {32 STOP I (5 f\u#dERT: 1/1.5 {32 STOP)

SIS RIEIIH R

XIFEE BRI

32HF break il

IR R

XIFOIRIE D EURASE . TIYRTZERTEURIRER, TR RAFER= (SITRHURE) / (16*k
#)

% SWAP Ifjgg

AN MSBFIRST AL

B{TIMZEO SPI

EBITIMRERO(SPI) RS R SINBIREUENT. 20T, BTRLNBTHANERS. RO
BCEREET, FAINBNREREEEIIR(SCK). EOKREUSERES NI,
SPIFERNT :

Master 8 slave &1

3 W I RTER

2 HEN T B ER (BN A EIELZ)

2 LB T EEEH (R EEL)

8 f\[EE 16 (B

XFFEZFEN

8 MNERIURIFERIDINRE (TR fPCLK/A)
MRS (B K F fPCLK/4)
FEFIMNE YT AR S TNSSEIE . /MR EEZLAIIESHER
B iR A R MERAE L

Bl YmizRIEUEIRS, MSB fERUEK LSB #EA]
Bl SR RTRE AR IHEIIRS

SPI BERITIREITE

Motorola #&z{,

85 RIS, 1IE

2 /™ 32 bit Rx ] Tx FIFOs

SWD

ARM SWD 7R I TRIEREES PY32T020,
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3.5|MECE

Vee [
PF5-CMOD |

Vss
PFO-OSCI

PF1-0SCO [
PF2-NRST [

PF3-SWCLK

N < o N +H4 O
™M o A A A A -
N <C < <
[ N N N SN N A
® 238833
Sl TTT T T T T T T T T 1| 21
|
2 : : 20
3 : : 19: .
I 18 7
24 : QFN28 | e
25 : : 17
|
6 |16
7ol | 15
o — o <
k Q@ o o o g
O ©Q 4 N ™M < 19
= L < < < < <
O oo oo o o
=
n
<
LL
a

PA9
PA8
PB2
PB1
PBO
PA7
PAG

[ 3-1 QFN28 Pinout1 PY32T020G1xU7 (Top view)

VCC

PF5-CMOD

VSS

PFO-OSCI

PF1-OSCO

PF2-NRST

PF3-SWCLK

PF4-SWDIO

PAO
PAl
PA2
PA3
PA4
PAS5

© 00 N oo 0o A~ W N PP

U < =
w N LB O

14

TSSOP28

28
27
26
25
24
23
22
21
20
19
18
17
16
15

PB3
PA15
PAl14
PA13
PA12
PAll
PA10
PA9
PA8
PB2
PB1
PBO
PA7
PAG

3-2 TSSOP28 Pinout1 PY32T020G1xP7 (Top view)
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VCC 1 28 PB3
PF5-CMOD 2 27 PA15
VSS 3 26 PA14
PFO-OSCI 4 25 PA13
PF1-OSCO 5 24 PA12
PF2-NRST 6 0 23 PA11
PF3-SWCLK 7 S 22 PA10

PF4-SWDIO 8 8 21 PA9

PAO 9 20 PA8

PA1 10 19 PB2

PA2 11 18 PB1

PA3 12 17 PBO

PA4 13 16 PA7

PA5 14 15 PAG

3-3 SOP28 Pinout1 PY32T020G1xS7 (Top view)

PA15 O] 1 28 P PAl4

PB3 O} 2 27 | PA13
PF2-NRST ] 3 26 |0 PA12
PF1-OSCO ] 4 25 [ PAll
PFO-OSCI O 5 24 1 PA10
PF5-CMOD O 6 0 23 P PA9
vssS O 7 E 22 11 PA8

vCC O 8 8 21 1 PB2
PF3-SWCLK ] 9 20 p pPB1
PF4-SWDIO & 10 19 [ PBO
PAO ] 11 18 |1 PA7

PAl ] 12 17 2 PAG6

PA2 O] 13 16 | PAS

PA3 . 14 15 1 PA4

3-4 SOP28 Pinout2 PY32T020G2xS7 (Top view)
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PA8

PA9

PA10

PAl1l

PA12

PA13

PA14

PA15

PB3
PF1-OSCO
PFO-OSCI
PF5-CMOD
VSS

0 0 00 00 00 0000 00

VCC

© 00 N oo o B~ w N P

e =
w N Rk O

14

SOP28

28
27
26
25
24
23
22
21
20
19
18
17
16
15

g oot od b oo Uobd

PB2
PB1

PBO

PA7

PA6

PAS5

PA4

PA3

PA2

PA1

PAO
PF4-SWD
PF3-SWC
PF2-NRST

3-5 SOP28 Pinout3 PY32T020G3xS7 (Top view)

PA11

PA12

PA13

PA14

PA15
PF2-NRST
VSS

VCC
PF3-SWCLK
PF4-SWDIO

© 00 N o g b W N P

=
o

SOP20

20
19
18
17
16
15
14
13
12
11

PB1
PBO
PA7
PA6
PA5
PA4
PA3
PA2
PA1
PAO

3-6 SOP20 Pinout2 PY32T020F2xS7 (Top view)
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PB2 ]
PA8 ]
PALL
PA13 ]

PA15 ]
PA14 ]

VSS ]

vce O

SOP16

16

15

14

13

12
11

10

PF3-SWCLK

PA4

PF4-SWDIO

PA3

PA2

PA1

PAO

oo oo U

PF2-NRST

3-7 SOP16 Pinout1 PY32T020W 1xS7 (Top view)

VSS ]
PF2 ]

PF3 ]

PF4

SOPS8

] VCC
1 PA4
1 PA5

1 PA2

& 3-8 SOP8 Pinout1 PY32T020L1xS7 (Top view)
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% 3-1 5|HIEXRIARIENFFS

5] s EX
S Supply pin
. G Ground pin
PSS I/0 | Input/output pin
NC | TENX
COM | IEH¥ 5Vim[M, XIFEImARLINGE
RST | Sfiix0A, WEPHEE LA, ASIFEIEAEHINEE
» _L | LED COMizM, 378F 80mA ERRR, SIFEHSNEHINEE
O : ——
_C | LED SEG iw[, ZHFEMIRE, SHFEIMBNRHINEE
_F | 12C SCL SDAmM, IFEImNGILHINEE
_P | X#F25V20mA, 5V 30 mARIEEE, STHRARMIMABILHIOEE
BRAFEEMRIREE, AAFBROFSEESUZENZE, EABREAN
Notes PP 110 3255 Touch Key Cap sense i, SZRARIMBINGEIHINGE
Fr& 110 3235 LCD 1/2 Bias 5 I8E
R SFATHRE BT GPIOX_AFR Z17281%ZMITN8E
Uty B
“ | mhmmee BITIMNR B fras Bt ak EReRYThRE
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%= 3-2 5|HEN®©

EREE S EOTEE ©
— 8 — N ™ — 2 Q
N
8| o | 3|83 |8 2|53 b # W | £
§la | & |8 |8 8|8 ¢ O O 2 SALE BitINLEE
@) o o o o o e} E 45
i ) o) o) o) 9] o) @
(o] ) ) %) ) ) )
|_
1 1 1 8 14 8 8 8 VCC S - - Power Supply
TK_CMOD
2 6 12 - - - PF5-CMOD 110 CoM - - TK_IN25
13 7 7 1 VSS S - - Ground
OSCIN
11 ; - - PF0-OSClI 110 COM - TM14_CH1 TK_IN24
OSCouT
10 ; - - PF1-0SCO /0 COM - TM14_CH1 TK_IN23
12C_SCL
RST NRST
15 6 9 2 PF2-NRST I/O COM_F (4) TM14_CH1 TK_IN22
MCO
UART1_TX
12C_SDA
1)
) 12C_SCL
16 9 16 3 PF3-SWCLK I/O COM_F TK_IN21
(3) TM1_ETR
)
TM14_CH1
SWCLK
UART1_RX
12C_SCL
1)
) 12C_SDA
10 17 10 14 4 PF4-SWDIO I/O COM_F TK_IN20
(3) TM1_ETR
)
TM14_CH1
SWDIO
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EDECESiT iwC1TNEE ®
i =
- 10) - N ) o~ o i E5
© | o | 80| 0| 6 @ | =7 =lo s I
0] [e0] e} [e0]
S I O T I O O = -« = = 2 SRk FIANTAAE
£ 3/ 6| 6| 6|ac| &3 & (=
(o3 %) o 7 o ) o @
'—
SPI_NSS
UART2_TX CMP1_INM
9 9 9 11 18 11 10 - PAO /0 COM_C - TM1_CHIN ADC_INO
TM1_CH3 TK_IN19
CMP1_OUT
SPI_SCK
UART2_RX
TM1 CH2N CMPZ1_INP
10 10 10 12 19 12 11 - PAl1 /0 COM_C - — ADC_IN1
TM1_CH4 TK IN18
EVENTOUT
MCO
SPI_MOSI CMP2_INM
11 11 11 13 20 13 12 5 PA2 110 COM_P - UART3_TX ADC_IN2
TM14 CH1 TK_IN17
SPI_MISO
UART3 RX CMP2_INP
12 12 12 14 21 14 13 - PA3 /0 COM - — ADC_IN3
TM1_CH1 TK IN16
EVENTOUT
SPI_NSS
UART2 TX CMP2_INP
13 13 13 15 22 15 15 7 PA4 110 COM - — ADC_IN4
TM1_CH3 TK IN15
RTC_OUT
SPI_SCK
14 14 14 16 23 16 - 6 PA5 /0 COM_C -
UART2_RX
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EDECESiT CThaE ®
o= =)

Sz |88 8132 2 (i e % .

% § g g g g g g E E z SHINEE FiinThEE

o 4 o 7 ) ) o o
TM1_CH2 CMP2_INP

ADC_IN5

MCO TK_IN14
SPI_MISO
UARTL_TX

15 | 15 | 15 | 17 | 24 | 17 | - ; PA6 IIo coM_C - TM1_BKIN #ﬁcﬁ\:rrg
TM1_CH1
CMP1_OUT
SPI_MOSI
UARTL_RX

16 | 16| 16| 18 | 25 | 18 | - | - PAT o | Comp | - TFLI\E:_ZTTN TN
CMP2_OUT
EVENTOUT
SPI_NSS

17 | 17 | 17 | 19 | 26 | 19 - - PBO 10 COM - TlTSTTi;'T;; ?ﬁ%\:’;‘f
CMP1_OUT
UARTZ RX CMPL_INM

18 | 18 | 18 | 20 | 27 | 20 | - - PB1 110 CoM - TIML_CH3N ADC_IN9
EVENTOUT TK_IN1O
SPI_MISO

19 | 19 | 19 | 21 | 28 | - | 1 | - PB2 /o com_c : UART3_RX RN
TM14_CH1

20 | 20 | 20 | 22 | 1 - 2 | - PA8 10 - SPI_MOSI TK_IN8
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3RS IRCITNEE ®
N, =
g|ole|8|8|e|gs st ¥ 0§ |
8 § 3| &8 A g 2 5 B 2 SALE BitONTI&E
o 4 o 7 ) " ) o
UART3_TX
COM C 12C_SDA
COM_F TIM1_CH1
MCO
UART2_TX
TM1_ETR
21 | 21 | 21 | 23 2 - - - PA9 /0 COM - TM1_BKIN TK_IN7
TM14_CH1
EVENTOUT
UART2_RX
22 | 22 | 22 | 24 3 - - - PA10 /0 COM - TM1_CH3 TK_IN6
TM14_CH1
SPI_SCK
23 | 23 | 23 | 25 4 1 3 - PA11 /0 COM_F - UARTLTX TK_IN5
COM_L I2C_SCL -
TIM1_CH4
SPI_MOSI
UART1_RX
24 | 24 | 24 | 26 5 2 - - PA12 /0 COM_L - TM1_ETR TK_IN4
TM14_CH1
EVENTOUT
) SWDIO
25 | 25 | 25 | 27 6 3 4 - PA13(SWDIO) /0 COM_L @) UART2_TX TK_IN3
(3) TM1_CH3N
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ESEE S iwC1TNEE ®
— o - o ™ ) [ E
8 | o | O |8 |8 |8 |23 =1 %KK § | 8
N o
S s | &5 |&|5|&|¢8 o n z SR FoDIIAE
T ? o) O o) o) o) &
(o4 &) () 0 (%)) 2] ()
MCO
SWCLK
(1) UART3_TX
26 26 26 28 7 4 6 - PA14(SWCLK) 110 COM_L 2 TK_IN2
3) TM1_CH2N
EVENTOUT
SPI_NSS
UART3_RX
27 27 27 1 8 5 5 - PA15 11O COM_L - TK_IN1
TM1_CHIN
TM1_CH4
SPI_SCK
CMP2_INM
28 | 28 | 28 2 9 - - - PB3 110 COM_C - UART2_RX TK_INO
TM1_CH2
1. PF3,PF4,PA13,PA14 BILUEIT Option ECEIEHE GPIO IhEEAZE SWC/SWD IfgE,
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. S5/ option byte FZE 0/0 At (ithH I default 4R7S) , PF3 1 PF4 f4 pin #ECE I SWCLK #] SWDIO,
3. BcE /9 SWDIO BYEB LR FBREMANE. BEE/I SWCLK AYIER FHIEBFE#IENE.
4. E$F GPIO A2 NRST AJLUEID option byte #{7HACE.
5. FrB 10 23 EHi, THENBX, #d 1/2 vCC B,
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8.

UART1, UART2, UART3 Y RX/TX 7£ IP RERRNEE A,
{EEET 12C EEPROM {FEHES, RWEPAIBCE _EHIFEME 4.7 K,
TK IHEEF] GPIO $1==IhREABERIATFTFT.
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3.1. w0 A ERIEEMRST
% 3-3 #0 A SRS
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. im0 B EMINEEIRST
% 3-4 im[] B SFATHREMRET
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. im0 F SAIEEMRET
% 3-5 im0 F S AThaemREY
Port AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PFO TM14 CH1
PF1 TM14 CH1
PF2 I2C_SCL | TM14_CH1 MCO
PF3 SWCLK | UARTL_TX | TM1_ETR | I2C_SCL I2C_SDA | TM14_CH1
PF4 SWDIO UART1 RX | TM1 ETR 12C_SCL 12C_SDA TM14 CH1
PF5
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4. {F & =8 i g4

e [ e |
ARM Cortex MO+
OXxE000 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
X
Block 2 Reserved Ox1FFF FFFF
0x4000 0000 e — %
- Ox1FFF 0200
Factory config. bytes
Block 1 . fie b Ox1FFF 0180
actory.con ig. bytes OxLFFF 0100
Option bytes OX1FFF 0080
0x2000 0000 RAM uib OXLFFF 0000
Reserved
Block 0 0x0800 7FFF
oc
Code Main flash
0x0000 0000 0x0800 0000
Main flash/ 0x00007FFF
d o User flash/
Addressable space
P RAM 0x0000 0000

4-1 TFfEzRRRES
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3 4-1 IFiEsstbaEe

Type Boundary Address Size Memory Area
SRAM 0x2000 1000-0x3FFF FFFF - Reserved
0x2000 0000-0x2000 OFFF 4 Kbytes SRAM
Ox1FFF 0300-0x1FFF FFFF - Reserved
Ox1FFF 0280-0x1FFF 02FF 128 Bytes USER OTP memory
O0x1FFF 0180-0x1FFF 01FF 128 Bytes Factory config. bytes
0x1FFF 0100-0x1FFF 017F 128 Bytes Factory config. bytes
Ox1FFF 0080-0Ox1FFF OOFF 128 Bytes Option bytes
Ox1FFF 0000-Ox1FFF O07F 128 Bytes uiD
Code 0x0800 8000-0x1FFE FFFF - Reserved
0x0800 0000-0x0800 7FFF 32 Kbytes Main flash memory
0x0000 8000-0x07FF FFFF - Reserved
HRE Boot ELEIERR:
0x0000 0000-0x0000 7FFF 32 Kbytes 1. Main flash memory
2. Load flash
3. SRAM

FiAZS[E]BROX1FFF OE00-Ox1FFF OE7F4h, HRimEreservediI=[E), TiEBHTEERIE, &80, B E

response error,

& 4-2 INR B fFaaiE
Bus Boundary Address Size Peripheral
0xE000 0000-0xEQQF FFFF 1 Mbytes MO+
0x5000 1800-0x5FFF FFFF - Reserved(")
0x5000 1400-0x5000 17FF 1 Kbytes GPIOF
0x5000 1000-0x5000 13FF - Reserved(")
IOPORT | 0x5000 0C00-0x5000 OFFF - Reserved(")
0x5000 0800-0x5000 OBFF - Reserved(")
0x5000 0400-0x5000 O7FF 1 Kbytes GPIOB
0x5000 0000-0x5000 O3FF 1 Kbytes GPIOA
0x4002 3400-0x4FFF FFFF - Reserved
0x4002 3010-0x4002 33FF Reserved
1 Kbytes
0x4002 3000-0x4002 300F CRC
0x4002 2400-0x4002 2FFF - Reserved
0x4002 2000-0x4002 23FF 1 Kbytes Flash FMC
0x4002 1C00-0x4002 1FFF - Reserved
AHB 0x4002 1900-0x4002 1BFF 1 Kbytes Reserved
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 - Reserved
0x4002 0040-0x4002 03FF Reserved
0x4002 0000-0x4002 003C i Reserved
0x4001 5C00-0x4001 FFFF - Reserved
0x4001 5880-0x4001 5BFF Reserved
1 Kbytes
APB 0x4001 5800-0x4001 587F DBG
0x4001 4C00-0x4001 57FF - Reserved
0x4001 4880-0x4001 4BFF Reserved
0x4001 4800-0x4001 484C i Reserved
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Bus

Boundary Address Size Peripheral
0x4001 4480-0x4001 47FF Reserved
1 Kbytes
0x4001 4400-0x4001 447F UART2
0x4001 3C00-0x4001 43FF - Reserved
0x4001 3880-0x4001 3BFF 1 Kbvtes Reserved
0x4001 3800-0x4001 387F y UART3
0x4001 3400-0x4001 37FF - Reserved
0x4001 3080-0x4001 33FF Reserved
1 Kbytes
0x4001 3000-0x4001 307F SPI
0x4001 2C80-0x4001 2FFF Reserved
1 Kbytes
0x4001 2C00-0x4001 2C7F TIM1
0x4001 2800-0x4001 2BFF - Reserved
0x4001 2400-0x4001 27FF 1 Kbytes ADC
0x4001 0400-0x4001 23FF - Reserved
0x4001 0220-0x4001 O3FF Reserved
0x4001 0200-0x4001 021F 1 Kbytes CMP1/2
0x4001 0000-0x4001 01FF SYSCFG
0x4000 B400-0x4000 FFFF - Reserved
0x4000 B000-0x4000 B3FF - Reserved
0x4000 8400-0x4000 AFFF - Reserved
0x4000 7C28-0x4000 7FFF Reserved
0x4000 7C00-0x4000 7C27 Reserved
0x4000 7400-0x4000 7BFF - Reserved
0x4000 7080-0x4000 73FF Reserved
1 Kbytes
0x4000 7000-0x4000 707F PWR®)
0x4000 5800-0x4000 6FFF - Reserved
0x4000 5480-0x4000 57FF Reserved
1 Kbytes
0x4000 5400-0x4000 547F 12C
0x4000 4800-0x4000 53FF - Reserved
0x4000 4480-0x4000 47FF 1 Kbvies Reserved
0x4000 4400-0x4000 447F y UART1
0x4000 3C00-0x4000 43FF - Reserved
0x4000 3880-0x4000 3BFF Reserved
1 Kbytes
0x4000 3800-0x4000 387F TK
0x4000 3400-0x4000 37FF - Reserved
0x4000 3080-0x4000 33FF Reserved
1 Kbytes
0x4000 3000-0x4000 307F IWDG
0x4000 2C0C-0x4000 2FFF Reserved
0x4000 2C00-0x4000 2C08 Reserved
0x4000 2880-0x4000 2BFF Reserved
1 Kbytes
0x4000 2800-0x4000 287F RTC
0x4000 2420-0x4000 27FF Reserved
0x4000 2400-0x4000 241C Reserved
0x4000 2080-0x4000 23FF Reserved
1 Kbytes
0x4000 2000-0x4000 207F 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
0x4000 0450-0x4000 O7FF - Reserved
0x4000 0400-0x4000 044C - Reserved
0x4000 0000-0x4000 03FF - Reserved
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LEERAHBIREIReservedfUitbitZsiE], FTiESEME, R0, Bi=4hardfault; APBFRiEIReserved
RtltES|E), TTESHERIE, R0, A& 4Ehardfault,

A 2#532bit wordifz[a), Fsz$FhalfwordFIbyteifial,

AMXZHF32bit wordijzia), E3ZHFhalfwordifzia,
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5. BSiFH

5.1. MR
BRIAENETAIABE, FrERIEB/ESEBLA Vss AEIE.
51.1. RIVEMRXE
FRAESSTEARE, IS TEINERE Ta = 25°C 1 Ta = Tamay MEITEIS R 2RI, (RIEFERITN
INERE. HEBEFIFHIEREZ M MARIRIVEFIRKE.
HFRIETHTENESMER. RiHAENE I Z 280080, REEATHTHTUR., S/IEX
HESETHGRILT, B EBNSER=ETRERE.
5.1.2. HBYH
BedE4STRINAE, BHRIEEREET Ta = 25°C 1 Vee = 3.3V, IXEEGRN AT RIHESREZT NI,
BRIRY ADC HBEHERBIIXN—MIEINRAIREE, EFFERETE FUKXER], 95%RIEHiREN
FETFLHLHEE.
5.2. HBWRATEE
WMRIFESH LBIS AT RSB HNENRXE, TeeaSEO R KA MNIRA. XBREFIHTFT
BERZARESE, HAARKRERENEGTEMHNIIERIELR. KB EERAXERE T8
& YT SEtE.
%= 5-1 B4
Bs iR =IME BAE Bafy
Vee HNEREAHERERR -0.3 6.25 v
Vin Hith Pin BUSINEBE -0.3 Vce+0.3 \Y

1. EBiE VCC #ith VSS 5| ReEREI NI BEINRIMEB RS L.

% 5-2 EinEE

fik BAE | B
lvee I VCC pin fOREE T (LRZER ) © 120 mA
Ivss A VSS pin BUEETI (e © 120 mA

COM 10 HUBIHE TR 20
COM_L 10 Byt e 7R 80
lioriny mA
COM 10 HORIEE: -20
COM_P 10 HORIEE -30

1. E8iE VCC #ith VSS 3|l n s E R R NI BRI RS L.
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= 5-3 EEH
=1 iR #E [=<1iv]
Tste FhERESEE -65 ~ +150 °C
To T{EREEE -40 ~ +105 °C
5.3. TIT{ESMH
5.3.1. @BRAI{EREE
=54 BREITIESM
= 28 =¥ BIME BAE | 8%
fHeLk EB AHB BFETSIER - 0 48 MHz
froLk PIER APB R hsiiz - 0 48 MHz
Vee NETL{FEEE - 1.8 5.5 \Y
ViN 10 INEBE - -0.3 Vce+0.3 \%
Ta INERE - -40 105 °C
T iR - -40 110 °C
5.3.2. LETHIESRHE
%= 5-5 LEBfNIREB TESS
ws 28 =4 =mIME RAE | Bu
Vee EFHEER 0 w0
tvee = = ps/V
Vee TREEER 20 o
5.3.3. HEREMIEHYSHE
% 5-6 WEREMMEHREF T
Bs 2% -l =IME BRENE BRAE | B
trsTrEMPO SNEERE - 4.00 7.50 ms
G 1.60@ 1.70 1.80
VPOR/PDR POR/PDR EMRE \Y%
TS 1.57 1.67 1.77@
e 1.89@ 1.99 2.09
VBoR2 BOR (& 2 \Y
&R 1.78 1.88 1.98@
G 2.09@ 2.19 2.29
Veors BOR [5{& 3 v
&S 2.00 2.10 2.20@
FE 2.29@ 2.39 2.49
VBOR4 BOR [F{E 4 v
&S 2.20 2.30 2.40@
B 2.66@ 2.78 2.89
VBORS5 BOR [H{&H 5 \V
&R 2.58 2.69 2.79@
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#s 2H =4 mIME HENE mAE | B
0 G 2.94@ 3.08 3.18
VBoRs BOR [z 6 Vv
TR 2.88 2.99 3.11@
- A 3.53@ 3.68 3.83
VBoR7 BOR [¢ 7 \Y
TR 3.44 3.58 3.72@
‘ R 4.03@ 4.20 4.36
VBoRs BOR [EH{E 8 \Y,
TR 3.91 4.08 4.24@
VpoRr_PDR_hyst!) POR/PDR iEj#EE - - 30 - mV
VBOR_hyst™? BOR iR E - 100 mV
Ipb(BOR) BOR IiE - - 0.6 4 PA
1. HIRIHRIE, AEEFHULE,
2. HUEETEZER, FEEFHNIE.
5.3.4. T{EHBiFSHE
= 5-7 IzTELER
Eo
ws _ HBEY | BKE | B
R b7k 13 iB1T | IMERIEh FLASH sleep
48 MH ON DISABLE 2.6 -
VA
OFF DISABLE 1.9 -
HSI mA
o4 MH ON DISABLE 1.7 -
VA
OFF DISABLE 1.4 -
Ipp(run) While® | Flash
32,768 ki ON DISABLE 165 -
. z
- OFF DISABLE 164 - LA
32,768 ki ON ENABLE 92 -
. z
OFF ENABLE 91.5 -
1. BUEETEZER, FMEEFHIUE.
7 5-8 Sleep 1R
=14
ws HBEO | BX{E | B
= RIS S HMERIHH FLASH sleep
48 MH ON DISABLE 1.7 -
z
OFF DISABLE 0.9 -
HSI mA
o4 MH ON DISABLE 1.0 -
z
OFF DISABLE 0.6 -
Ioo(Sleep)
32,768 ki ON DISABLE 161 -
. z
OFF DISABLE 160 -
LSI A
32,768 ki ON ENABLE 81.3 -
. z
OFF ENABLE 81 -

1. BEETERER, AMEEFFU.
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2K 5-9 Stop t&XEEiR

4
TS () = o
& Vee - s R BARY(E RBX(E =Ty
MR - 75.2
IWDG+RTC 3.9
Ion(Stop) 1.8~55V PR ON IWDG 3.9 pA
RTC 3.9
OFF No 35
1. FRETEZER, LU,
7= 5-10 Deep_stop 1R AT
it
= (5 (1) = 72
Bs Ve - Lsi J— BRY(E RAE Bafy
IWDG+RTC 27
loo(Deep_stop) | 1.8~5.5V DLP ON IWDG 2.7 A
poibeep_siop ' ' RTC 27 H
OFF No 3
1. BUEETEZER, FEEFFUE.,
2% 5-11 Hibernate #z{EE7R
4
S i fet(1) = v
e = Veo DO fist LS R BARY(E BX(E =:Tv]
Iop(Hibernate) 1.8~55V DLP OFF No 2.3 uA
1. HUEETEZER, FMEESHUE.
5.3.5. {RINEIRIVIREERTE)
= 5-12 {RINFEIE MR ERAY 8]
=) SHO 4 BRIE? | BAE | B
twusLeep Sleep RINGEERTIE) 10 CC);/EIleJS
Flash pH11772R%, HSI(24 MHz)
YER R GRS 6.6
MR fites FLS_SLPTI[1:0] = 00 s
h Flash #4752, HSI(48 MHz)
ER R G 6.1
R FLS_SLPTI[1:0] = 00
twusrop Stop BIRERT Flash FR#fTFER, HSI(24 MHz)
ER R G 10.2
LPR fiteh FLS_SLPTI[1:0] = 00 s
a Flash 4752, HSI(48 MHz)
1ER R G 9.8
FLS_SLPTI[1:0] = 00
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s S50 £ HBEE? | RKE | B
/=10 , S
twupeepstor | Deep_stop FUIREERT|E] | DLP {itEE ;L?j;:?;;jig HSI(24 MHz) 380 us
Flash 172, HSI(24 MH
twurisernaTE | Hibernate RYNREERTE] | HIB {HEE {’E;Z%T};?;;jig ( 2) 380 us
1. IEEERTERONE M IGEER B IR ZEBFEFEINE —RKIES.
2. BUEETERER, FEEFHI,
5.3.6. SMEBRIEHIESSTE
5.3.6.1. JMEBEERTER
£ HSE RY5MRAT S NS (RCC_CR AU HSEEN &17), 1ERAY 10 fESMNSBRT S N i .,
I Tw(Hser) 1
VHSEH
90%
10%
VhiseL ‘f | ‘
Tr(use), ! i i i } Lerse) i TustL) 't
F Tuse 4“1
& 5-1 S EBriRAT SRS R IE]
7 5-13 SMERS IR F I
Bs SHO mIME HENE mAE | B
fusE_ext FAF 4N EBRT SR 0 4 32 MHz
VHSEH HNG | HSEBFEE 0.7*Vce Vce \Y;
VHsEL NG | KRB E Vss 0.3*Vece \Y;
US| i AR 15 ns
W(HSEL)
O INI= g 20 ns
f(HSE)
1. BEgHRIE, AEE=HUE.

5.3.6.2. YMER(EIEAISH

£ LSE HY bypass t&z{(RCC_BDCR RJ LSEBYP &fi), &HRAHRIRRIREIMEIETIE, AT 10

YEIFRAERI GPIO fEH,
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Twitsen)

Visen
90%

10%

VLSEL

~+V

»

tsely) | g s Tusey
- Tise E——
& 5-2 S EBEERT PR R IE]
7= 5-14 HNEMEIRATFR I
ws 25w =IME HRNE mAE | B
fLsE_ext PB4 NERRT EhaiEe 32.768 1000 kHz
VLsEH BN SEFEE 0.7*Vcc - - V
VLiseL BING MR SFEE 0.3*Vce \%
WISER | g N SRR IRAYRSE 450 : : ns
tw(LSEL)
NN INI= 0y : : 50 ns
f(LSE)

1. EBRHHRIE, AMEEFPE.

5.3.6.3. JMEBEER
aILABESME 4 ~ 8 MHz MEMAV/IEEIEIRES. ENA+ , RATIREBAMZROaEEaER, X
eI LA AN S shisE R &R L.
% 5-15 SRR

Bs 28 FHW mIME? | BBE | ®AE® | B
fosc_In IRHiR 4 8 MHz
During startu 55
lop® HSE i ggeip mA
Vce=3.3 V,Rm=30 @, C.=10 pF@8 MHz 0.58
fosc_in=8 MHz - 1 -
tsumse)® @ | EEIRTE ms
fosc_n=4 MHz - 15 -

1.  BAEEERSSSEETHIERLS HNEUEFM.

2. HIZIHRIE, AL,

3. tsunseENEA (BETY) ERfMRZAZISENETE, SR ERAERESNEN, TREAEAS

IREETTRE B RAER.

4. HIEETEZER, AELEFFE.

5.3.6.4. YMBEESRE
BILABI M 32.768 kHz NERA/IEEIE RS, ERAF, |ATREBESNZR ORISR, XEf
A LA H A SR E Rt BRI M.
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7 5-16 JMEMRIERSR IS

we 28 FHO mIME BEYE mAE | B
LSE_DRIVER [1:0] = 00 400
LSE_DRIVER [1:0] = 01 500

Iop® LSET nA
oo Z LSE DRIVER [1:0] = 10 700
LSE_DRIVER [1:0] = 11 1200

tsuse@ @ [EnhAdiE 400 - ms

1. BNERIERSFEET HISEES HAEIEFM.
2. tsuuse BRMNBRBERD DR HAZRERISENE, S RRERAERSEUERN, FERFIETR

SRS BRAER
3. HEETERZER, AMEEFPU.

5.3.7. MIEBSSRAIENIE HSI 451
& 5-17 NEPE SRR
Bs 28 4 =mIME HENE mAE | B
f S| $iER Ta=25°C,Vcc=3.3V 2503 24 24.17% MH
sl HS! B AT e m S 47.66 48 48.34@ z
Vec=2.0~55V ) ] 0
Ta=-40 ~85°C
B R E: Vce=18~20V
Atemp(Hs) HSI SRR EER cc 8 : 0 20 ) o2 %
24MHz TaA=0~85°C
Vecc=1.8~2.0V 3@ i 3@
Ta=-40 ~ 85 °C
freim® HSI Bk E - - 0.1 - %
Drsi® h=tl - 45 - 55 %
tstab(Hsl) HS| & ERTE - - 2 40 us
Ipp(Hsi @ HSI IH3E 24MHz - 220 - HA
1. HIRIHRIE, AEEFPIL.
2. ERETEZER, AEdEr-+ilis.
5.3.8. PIBBMESRAIENIE LS| $51E
7 5-18 PIEMERSmAT Fhe 1
s 88 £ =IME BRNE RAE | Bfu
fLsi LS| $ii== Ta=25°C,Vcc=3.3V 31.6 32.768 33.6 kHz
Vece 201.88~ 5(.:5 \ 8@ i 8@
. . TA=0~85°
Atempesy | LSHRERIRER VA —18-55v %
cc=1. ) 10@ ) 100
Ta=-40~85°C
frrim@® LS| iEEE - - 0.2 - %
tstab(sy @ LS| f2ERT(a) - - 150 - us
Ioosy @ LS| Th#E - - 210 - nA

1. BRHRIE, AL,
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2. HIRETHERER, AL,

5.3.9. TFiE=RISIE
% 5-19 TRt
s BH = BARY(E RAEY =1}
tprog Page program 15 2.0 ms
tERASE Page/sector/mass erase 3.5 4.5 ms
Page programe - 2.1 2.9
Iob mA
Page/sector/mass erase 2.1 29
1. BRHRIE, AMEEFFE.
R 5-20 TFERRIEEIREFIEUERIT
s % ES L =MEY Bafy
- Ta=-40~85°C 100
Neno WS Ta =85~ 105 °C 10 Keyele
tRET FUE(RIFHAR 10 Kcycle Ta=55 °C 20 Year
1. BEETHERER, FEEFHUL,
5.3.10. EFT $§1%
x 5-21 EFT &4
oS o E e EH
EFT to Power IEC61000-4-4 4B
5.3.11. ESD & LU 4514
2 5-22 ESD & LU %t
s % 4 BRRYE iy
Vesorew) | EESHREREBE(AMMERY) ESDA/JEDEC JS-001-2017 8 KV
VESD(CDM) B STER R R (FEFEIR SRHEEY) ESDA/JEDEC JS-002-2018 2 KV
LU £7S Latch-Up JESD78E 200 mA
5.3.12. IROI45E
7 5-23 10 St
35 o eSS =IME BABYE EBAE | B
Vin MASEYEE Vcc=1.8~5.5V 0.7*Vce
ViL BMNRBFEE Vee = 1.8 ~5.5V 0.3*Vec
Viys® HR R 200 mv
likg BINREER 1 A
ViN = Vss, IORP<1:0>=11 30 40 50
Reu vzl Vin = Vss, IORP<1:0>=10 15 20 25 kQ
Vin = Vss, IORP<1:0>=01 7.5 10 12.5
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ws 28 =4 mIME BEYE mAE =1 iv]
Vin = Vss, IORP<1:0>=00 - HrFF -
VIN = Vss, IORP<1:0>=11 30 40 50
N VIN = Vss, IORP<1:0>=10 15 20 25
Rep TR Vin = Vss, IORP<1:0>=01 7.5 10 125 kQ
VIN = Vss, IORP<1:0>=00 - WrFF -
Rpuiic 1°C E+iEEfE PU=0, PU_lIC=1 3.4 4.7 6.0 kQ
Cio® SIHIBE - - 5 - pF
1. HIRHRIE, AEEFFUL.
= 5-24 HIHEBERAE
s 85O 4 =IME mAE | B
lor=20 mA, Vcc2 5.0V - 0.6
COM IO, COM_P IO kHi{ERER = loo.=8mA,Vcc227V - 0.4 \Y
lo=4 mA,Vcc=18V - 0.5
loo=20 mA, Vcc 227V - 0.4
loo=10 mA, Vcc =18V - 0.4
VoL @ lo. =40 mA, Vcc 2 2.7V - 0.4
loo=20 mA, Vec =18V - 0.4
COM L 10 Ea 3 \Y
L 10 e loL = 60 MA, Vec 2 2.7 V - 0.4
loo=30mA, Vcc=1.8V - 0.4
lo=80 mA, Vcc22.7V - 0.4
loo =40 mA, Vcc=1.8V - 0.4
lon =20 mA, Vcc25.0V Vcc—0.6 -
COMIO, COM_L IO e lon =8 mA, Vcc22.7V Vcc—0.4 -
Von @ lon=4 mA,Vcc=18V Vcc-0.5 - v
lon =30 mA, Vcc25.0V Vce-0.5 -
COM_P IO HitHBEF lon=20mA, Vcc22.7V Vcc—0.6 -
lon=4 mA,Vcc=18V Vce-0.5 -
1. 10FEEISE S |IENANEFFFS.
2. HIEETERER, AEEPUE.
5.3.13. LED SEG |BiRIKEiF 1t
% 5-25 LED SEG [@iikahisis
= 24 4 mIME | HBYE | &RAE | B
AT . Vece=2.7~55V
low | EFHR 1 IR Vor = Vool 0 - 10 - mA
low | 1SS 2 BER Vee=2.7-55V, . 75 i mA
Von = Vce-1.0
low | {EAHEE 3 BEER Mt . 5 : mA
Vou = Vce-1.0
low | TS 4 WHER Vee=2.7~55V, . 25 i mA
Von = Vce-1.0
. &7 10 mA BB37:
NI %Iﬁ%g (éfE—Tﬂ'\Z}E) ENELE b ) ) +5 %
(1-10) /10
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Hs 28 -l RIME | HBYE | BRAE | B
(Vcc=5V, Ta=+25°C)
1EREE 10 mA BB, Vee=5 V BJEE
N 1L, Vee= 4.5V RIER 12: ) ] +5 %
((12-12)/11)*2
(Ta= 25 °C)
BRI 10mA BB, Vee-1 BFEER
. 11, Vec-2 BIERFR 12:
A2 | tREkiEEE ' i - - +5 %
= (11-12)11
(Vce=4.5 ~ 5.5 V,Ta=25 °C)
Itc RERE Ta=-40 ~ 110 °C - - +7 %
1. FEETFEZER, AEErFHilhd.
5.3.14. NRST B|il4&tE
2 5-26 NRST 4L
TS 2% £l RIME BRRNE BXE Ty
ViH HMANSEFEBE Vec=1.8~55V 0.7*Vce - -
Vi E@)\{EEEESFEEEE Vecce=18~55V 9 _ 0.2*Vce
Vhys® B RimERE - - 300 - mV
Iikg BMNRER . . 1 uA
VIN = Vss, lorp<1:0>=11 30 40 50
) R Vin = Vss, lorp<1:0>=10 15 20 25
Reu® LuFerE Vin = Vss, lorp<1:0>=01 75 10 125 kQ
VIN = Vss, lorp<1:0>=00 - WrFF -
VIN = Vss, lorp<1:0>=11 30 40 50
Vin = Vss, lore<1:0>=10 15 20 25
L N
Rep® TR Vin = Vss, lorp<1:0>=01 75 10 12.5 kQ
VIN = Vss, lorr<1:0>=00 - ETFF -
Cio 5|fEEE - - 5 - pF
1. HIKHRIE, AEEFFULL.
5.3.15. ADC 5%
2 5-27 ADC 451
Bs 288 =14 RIME | BBME | BXE | 8%
Iop® INsE fs =0.75 Msps - 1 - mA
cin® AERREFFISER - - 5 - pF
Vec=1.8~2.3V 0.8 4 8@
F R MH
Ape e Vce=2.3 ~ 5.5V 0.8 8 12@) z
tsamp® - Vcc=1.8~55V 3.5 - 239.5 Tclk
teonv - - - 12 - Tclk
teoc® - - - 0.5 - Tclk
Vcc=3.3V
ET Total unadjusted error faoc=12 MHZ , fs < 1 Msps, - 4.5 14 LSB
Ta = entire range
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7= sH e mME | HBE | RAE | B
1.8V £Vcc£5h5Y,
faoc = 12 MHZ , fs < 1 Msps, - S 14
Ta = entire range
EO Offset error 18V <Vec< 5.5V, - 2.2 35 | LSB
Ta = entire range
. 1.8V <Vce<h.5V,
EG Gain error .CC - 8.2 11 LSB
Ta = entire range
Vcc=3.3V,
faoc=12 MHZ , fs < 1 Msps, - 2.5 4
Ta = entire range
ED Differential linearity error LSB
1.8V £Vcc£5h5Y,
fapc= 12 MHZ , fs < 1 Msps, - 3 5
Ta = entire range
Vcc=3.3V,
faoc=12 MHZ , fs < 1 Msps, - 3 55
Ta = entire range
EL Integral linearity error LSB
1.8V £Vcc<5h5YV,
fac = 12 MHZ , fs < 1 Msps, - 35 55
Ta = entire range
1. HNRIHRIE, AEEFFUE,
2. BWEETEZER, AEEFFUE,
5.3.16. ELERERIFIE
3R 5-28 LUIRERERIE™
s o =4 BME | BBE | BX(E | B
ViN Input voltage range - 0 - Vce-1.5 \
Startup time to reach High-speed mode - - 5000
tsTART propagation delay ns
specification Medium-speed mode - - 15000
200 mV step; High-speed mode - 200 -
. ns
100 (rjr:i\\llé)ver Medium-speed mode - - 1200
t Propagation dela
P pa3 \ >200 mV step; High-speed mode - 200 -
100 mV over- . ns
drive Medium-speed mode - - 1200
Voffset Offset error - - 5 - mV
Static - 70 -
High-speed With 50 kHz and A
mode; ; H
' +100 mV overdrive - 70 -
| Comparator con- square signal
oo sumption from VCC Static ) 6 75
Med'“m(;sPeed With 50 kHz and uA
mode, +100 mV overdrive - 5 -
square signal
Sleep power con-
Isieep sumption ) ) i L i nA
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1 ERVHRE, FMEEFFUE.
5.3.17. iBEERSHE

% 5-29 [REERERH T

we 88 BME | HBRE | BAE | B8
T.® Vs linearity with temperature - +1 *2 °C
Avg_Slope® | Average slope 2.3 25 2.7 mV/°C
V3o Voltage at 30 °C (5 °C) 742 760 785 mV
tstarT Start-up time entering in continuous mode - 70 120 us
ts_temp™ ADC sampling time when reading the temperature 9 - - us
1. HNRIHRIE, AEEFFE,
2. BUERETEZER, AEEFFUE,
5.3.18. NESEHEIFE
% 5-30 RESEHERY
s o =IME BARNE BXE L=:1v}
VREFINT Internal reference voltage 1.17 1.20 1.23 \%
tstart_vrefint Start time of internal reference voltage - 10 15 us
Teoeff Temperature coefficient - - 100W ppm/°C
Ivee Current consumption from Vcc - 12 20 MA
1. HNRIHRIE, AEEFFUE,
5.3.19. ADC RESEHBERFE
% 5-31 RESHRERMT
s sH E S mIME | BBE | BXE | Sl
VREF25 Internal 2.5 V reference voltage ;I-/z(;::zg_;cv 2.475 25 2.525 \%
VREF20 Internal 2.048 V reference voltage I/?;j:zg_;cv 2.028 2.048 2.068 \%
VREF15 Internal 1.5 V reference voltage \T/,;;zg.;cv 1.485 15 1.515 \%
Teoeft Temperature coefficient Ta=-40~85°C - - 120 | ppm/°C
tstart vRersuF | Start time of internal reference voltage - 10 15 us
1. HNRIHRIE, AEEFFUE,
5.3.20. COMP RESFEHBEFIE(Gbit DAC)
3 5-32 NESEHEFT
7S BH E S =IME BRENE RBXE | BfU
AVabs Absolute variation - - - 10.5 LSB
tstart_VREFCMP Start time of internal reference voltage - - 10 15 us

1. HRHRIE, AL,
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5.3.21. ERRISFHE

7 5-33 ERT=RIHHT
Bs 8% F4 =IME mAE =21 v]
. ke . 1 tTIMxCLK
tres(TiM) TERTER D HHE=ATE]
frimxcLk = 48 MHz 20.833 ns
frimxcLi/2
fexT HMERATERSAER (CHL to CH4) MHz
frimxck = 48 MHz 24
ResTim EREE DR TIM1/14 16 bit
- 1 65536 trimxcLk
tCOUNTER 16 fitEEsaTEhEIER
frimxck = 48 MHz 0.020833 1365 us
7 5-34 IWDG #F\4 (R EhisEHE LSI)
bap] PR[2:0] mIVEHE RAHE =<1y}
14 0 0.122 499.712
/8 1 0.244 999.424
/16 2 0.488 1998.848
132 3 0.976 3997.696 ms
164 4 1.952 7995.392
/128 5 3.904 15990.784
/256 6or7 7.808 31981.568

5.3.22. @RO4SHE

5.3.22.1. I°C B&ESE
12C #ZEZOBRE 1°C 2% HUSFIRFFMaEX:

B REER (100 kHz)
B HREER (400 kHz)
B REEEEL (IMHz)

RIRFERIRIHRIE, BHER 1°C IMIIEMRRIECE, FH 1°C CLKIRFEXT FRERNRIVE.
7 5-35 H/)\ I°C CLK 4R

s 2H £ =IME Bafy
FVEERRT 4

fiocckminy | 12C B/ \BTERSRER ST, 8 MHz
PRIRIESEET Y 16

1. 1.RL(SDA/SCLANZBHIFERE): 1kQ

12C SDA ] SCL ERfEERINIFIKINEE, STk,
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2% 5-36 12C JEREEF

) e =IME RAE =213
tar PRBINL IS HIRIRIEIFERRT A (R PRHIFEERT BRSPS ) 50 260 ns
5.3.22.2. BRITIMRIEDO SPI $51%
% 5-37 SPI 451
s B8 = =IME BRAE | B
... | TxDatasize = 8bit /16bit 12
e SPI B FME [ R Datasize = 1601t 12 | MHz
ML 12
oo SPI B¢ EFHI ARSI EREFBE: C = 15 pF 6 ns
tsuinss) NSS #&37RT(E) MHUE, presc = 2 2Tpclk _ ns
thinss) NSS {RIFHTE] MAER,, presc = 2 2Tpclk - ns
oo SCK HYBHEEFRSTAT EHER, presc = 2 Tpok-2 | Tpok+1 | ns
Eeutl BUR AR ] ER 1 ns
toutsn MR 3
oo NNl L ° s
th(si) MAES 2
ta(so) R 5 A E] MR 0 3Tpclk ns
tais(s0) B H L ERAYE] MAER,, presc = 2 2Tpclk - ns
tv(so) EE T ag =L R[] MRS 0 20 ns
tvvo) HUEHHAXETE FHUER (ERELGZE) 5 ns
2o IR RSATE PR 2 s
thivo) FHE= 1
DuCy(SCK) | SPI \HUSIARTEhHZSEE MHUE 45 55 %
NSS input K N -
CPHA=0 e e I i
. CPOL=0 1 -
S | cpHA=O —\— S
CPOL~1
S [ MEIE g R Ty = Troo— Ly
MISO output First bit OUT Next bits OUT Last bit OUT >7

MOSI input

First bit IN Next bits IN

Last bit IN ><

5-3 SP| Y E-slave mode and CPHA=0
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NSS input

CPHA=1
CPOL=0

CPHA=1
CPOL=1

SCK input

N

3

< T 0v55)

Taso)
>

MISO output 44444———*4444J

MOSI input

Te(ser

—Ty(scrn) —>

> Ty (xs9—>

—Trscr P

T

)

T (scx)—> Ty (soy— Thot—€—  Trsed® (€ Tais (50
First bit OUT Next bits OUT Last bit OUT
“Toen> € Thsn—>

First bit IN

Next bits IN >< Last bit IN

[ 5-4 SPI ifEE-slave mode and CPHA=1

NSS input

CPHA=0
CPOL=0

CPHA=0
CPOL=1

SCK input

CPHA=1
CPOL=0

SCK input

CPHA=1
CPOL=1

MISO input

MOST output

444//4444447
INe.

<7Tc (scy————————»

DN
/S

—
Tsuoim < (SU\'H);'
=y W(SCKL)
MSB IN BIT6 IN LSB IN
—Tham
MSB OUT BITI OUT LSB OUT ><
T Thow)e»!

5-5 SPI B4 FEEl-master mode
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6. FHEER

6.1. QFN28 &R

TOP VIEW SIDE VIEW
D
Z8 |
1 /p |
2 |
. |
Pin1 |
N | ________ | w
i
|
|
i
|
< <
f
BOTTOM VIEW
D2 . .
b | Common Dimensions
(Unit of M easure=millimeters)
- U U u L.J U U Symbal Min Typ M ax
- | — A 0.700 0.750 0.800
- i ] A1 0.000 0.020 0.050
o —=— | ] b 0.150 0.200 0.250
ot —-—-— | ————— e il e 0.200REF
L | - D 3.800 4.000 4100
fa - ! - D2 2.500 2.700 2.900
= = | = E 3.800 4.000 4100
ﬂ ﬂ ﬂ m ﬂ ﬂ ﬂ EZ 2,500 2.700 2.900
2 Nld 8 0.400B5C
Nd 2.400B5C
Ne 2.400B5C
L 0.350 0.400 0.450
h 0.300 0.350 0.400

Mote: 1. Dimensions are not to scale

m DRAWING NO . REY
) Puya QFN28L 4X4X0.75-04PITCH POD QRPD-0081 1.0
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TSSOP28 $i# R~

!

HRRAARARAARAE

28

l———— E1———

w
10
—y———————————————— D —————————————————————————— -
b T
— o
|| * *
/ 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
% e 0.65BSC

L |e—— L 0.45 0.60 0.75
] — L1 1.00BSC
o | o | - &

Note: Dimensions are not to scale.

m TITLE DRAWING NO. REV
) PUYA TSSOP28 POD QRPD-0073 1.0
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6.3.

SOP28 $%&

R

Toppnfenonngs

28

O

1

73—
3

IREREERLRERRR

e — T B e EEE—

I

%1

L

]

|

\
oy =
v

l— v —]

:

Common Dimensions

(Unit of Measure=millimeters)

Symbol Min Typ Max
A 2.15 - 2.65
Al 0.10 - 0.30
A2 2.05 - 2.35
b 0.38 - 0.48
c 0.24 - 0.30

17.80 18.00 18.20
E 10.10 10.30 10.50
El 7.30 7.50 7.70
e 1.27BSC
L 0.60 ‘ - 1.00
L1 1.40REF
0 o | - &

Note: Dimensions are not to scale.

TITLE

PUYA SOP28 (300mil) POD

DRAWING NO. REV
QRPD-0072 1.0
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6.4.

SOP20 &R

4|20 : :
w o
w [$)
LT _L
TEEEEEERR : \ ;
Ll
—— | | ——
Common Dimensions
(Unit of Measure=millimeters)
Symbol Min Typ Max
< - g:l A - - 2.650
p— D — AL 0.100 . 0.300
‘ A2 2.100 2.300 2.500
-t = “ “ “ “ / b 0.330 - 0.510
e —l la—p L 0.200 - 0.330
< 12.600 12.800 13.000
10.100 10.300 10.500
E1l 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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6.5.

SOP16 &R

L

—— L1 ——

Common Dimensions

(Unit of Measure=millimeters)

Symbol Min Typ Max
A 1.75
Al 0.10 - 0.25
A2 1.30
A3 0.60 0.70
b 0.31 0.51
c 0.10 0.25
D 9.80 10.20
E 5.80 - 6.20
El 3.80 4.20

e 1.27BSC

L 0.40 1.27
L1 1.05REF

0 0 8°
h 0.25 0.50

Note: Dimensions are not to scale.

PUYA SOP16 (150mil) POD

TITLE

DRAWING NO.
PY-POD-0001

REV
1.0

54/57



PY32T020 Z&5IEUEFAR

6.6. SOPS &R

=\

(@)

———— F1——— !
E

i
|

e

]
Al—» |-

]

Common Dimensions

(Unit of Measure=millimeters)

Symbol Min Typ Max
P ™ A 1.350 - 1.750
Al 0.100 - 0.250
! ) A2 1.250 - -
< <
b 0.310 - 0.510
c 0.170 - 0.250
4.800 4.900 5.000
2 E 5.800 6.000 6.200
El 3.800 3.900 4.000
e - 1.270 -
L 0.400 - 1.270
L1 - 1.050 -
e 0 - 8°
h 0.25 - 0.50

Note: 1. Dimensions are not to scale

TITLE DRAWING NO. REV
m Puya SOP8 (150mil> POD QRPD-0004 1.1

55/57



PY32T020 Z&5IEUEFAR

7. JEER

Example:

PY 32
Company
Product family

ARM® based 32-bit microcontroller
Product type
T = Touch key family

T 020 GI 6 s 7 X

Sub-family

020 = PY32T020xx
Pin count

G1 = 28 pins pinoutl
G2 = 28 pins pinout2
G3 = 28 pins pinout3
F1 = 20 pins Pinoutl
F2 = 20 pins Pinout2
W1=16 pins Pinoutl
L1 =8 pins Pinoutl

User code memory size

6 = 32 Kbytes
5 = 20 Kbytes

Package

U=QFN
P = TSSOP
S=sopP

Temperature range
7=-40 C to +105 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.lR& A

172 B BEIHcHE
V0.5 2023.01.12 kiR
V0.6 2023.01.24 BAT{EEELE: -40 ~ 105°C
V0.7 2024.01.30 st SOP16
1. FFETSSOP28F=E:: PY32T020G16P7
kil P =3.
V0.8 2024.03.01 2. FIBSOP28F=fm:
PY32T020G26S7/PY32T020G14S7/PY32T020G24S7
3. EFrIhREHA
V0.9 2024.03.12 1. ¥ TSSOP28 F=54: PY32T020G15P7
V0.10 2024.03.20 1. Fi¥ SOP20 i3
VO0.11 2024.04.08 1. ¥ SOP28 Pinout3
. FiE soPs fi3
V0.12 2024.04.30 Tﬁf 2k
2. B¥iE%E 5-6/5-10/5-11
V0.13 2024.05.06 1. Fi% QFN28 %
1. %90 TK Thag JPR#AIS
VO14 9024.05.11 EJEIJ HaEF T ROBR HIS% (4
2. BEHFE5-20

PUY)

Puya Semiconductor Co., Ltd.

= B3

EEFSNEBRNERAT (LITFEMR: "Puya” ) (REEN. HIE. 32, &3 Puya F@Al/SASARIF, MABITENM. BFREE
TERERE RAVRITEXER.
Puya 7= kiR T SRR SRS THER.,
FF33 Puya FmASEFERFESS, RNEATRECEHEESE=/7"mLH, Puya MEHIRSSIFERMIMSmAEETIRE.
Puya TEILLAR FAHARMR AR E S /T2
Puya FmfYeEs, EEFMSLMNER—E, Puya MU mAYHTRIEFRETL
HI™E Puya 8 Puya tRREYE SR E BRI, AR mERS BRI NESBREENIT.
RIEPRYE BB BIRERIRATAIER.

ERFESK(EERNBIRAT - (REFTENF
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