PUYA
= m 151

L7
— 32 {iZ ARMP® Cortex® - MO+
— 8B5S 24MHz TR
B {FiEES
— 24Kbytes Flash 7528
— 3Kbytes SRAM
B ERER
— B 24MHz RC #R5%28 (HSI)
— &R 32.768KHz RC #Ri%28 (LSI)
— 32.768KHz (KRR ZES (LSE)
— HMNERRTERER
B EBREESEA
— T/FEB/E: 1.7V ~5.5V
— {EIh#EIEZ: Sleep/Stop
— FEAmEE(U (POR/PDR)
— EEIGNIE (BOR)
B ERRBAEL (/0)
— ZiX 18 1/0, HJEIE SRR
— IRFNEEIT 8mMA
B 1x12-hit ADC

— SHFRE 8 MIMPRINEE, 2 1RENEE

— Vaocrer ES 1.5V, VCC

m ERSER
— 14 16bit HRITHIEREF (TIM1)
— 1 MEFY 16 (IERTES (TIM14)

— 1 /MEINFEERTES (LPTIM), SZH5M stop 1R

T IfE
— 1 MRIZEOERSRS (IWDT)
— 1 /™ SysTick timer
= EREA

goooooooooo
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PY32F002B 5l
32 {3 ARM® Cortex®-MO+ fafizihlse
ESEEES

— LANEBITIMEEED (SPI)

— 1 MERARLZIRLUURES (USART), XHH
SRR

— 1N CEO, EFRERT (100KHZ), R
IR (400KH2Z), 37 7 (ISHHE

184 CRC-32 iR

2 N EiRER

HE— UID

ERITEALE VA (SWD)

T{ERE: -40 ~ 85°C

$%E TSSOP20, QFN20, SOP16, SOP14,

MSOP10

oool ol
Tel:150-1290-5940 T

Email:sales@manduic.com




PY32F002B Datasheet

B3R

Fa = OO 1
Lo BB oottt h e bt et et et et eateateaeeteeheebe et et et et ententereeaeete et e ete et et entens 4
2. BRI ...ttt et et r e e b et e et et et tens 6
2 B N 0 0§ (= [0 7 R 6
2.2, EBBEE ettt et et e et e et et et et ae et teereete et et eens 6

0 T = To Yo | == SRR 6
2.4, BHERZRIE ..o ettt 7
2.5, EETBEETE ..ottt ettt ettt ettt s ettt en e, 8
2R D == 3 -1 TP 8
2.5.2. B BATE oottt ettt 8
T = =1 = <SR O N OORUOO U RT 9

p 3 v == = v OO 9

72T C v AU RTTRT 9
730 = = L v AU 9
2.8.2.  BRIEEL coovoeeeeeeeeeeeeeeeee ettt 10

2.7, TBEFEINIIEE GPIO ... oottt n e, 10

p 3R S =~ OO 10
2.8.1.  FRBHEEIEE NVIC oottt 10
2.8.2. A TRIHHT EXT oottt 11

2.9, FEEUEHREE ADC.......ooooeoeeeeeeeeeeeeeeeeee ettt 11
210, EEERBE(COMP) ..ottt n ettt n e 11
2.00.1. COMP BN ..ottt 11
2 T <= 1 <3S 11
2 = =1 1 =< SO 12

B B = = =1 =TT 12
2RI (30737 =5 1= OO 12
725 00 S VY o T OO 12
2,005, SYSTICK tIMEI .ottt ettt e et e e e st et e e e sabb e e e e sabaeeeeanbneeeean 13
212, CIE oottt ettt ettt 13
213,  BRAEE BUIREE USART .ooooiooeeeeeeeteee et 14
204, BB THMBIELD SPl ..o, 15
205, SWD oottt 15
3. BB B ..ottt ettt et n ettt ettt enennan e aenans 16
31 BRI A S T TBEIET .ottt 22
3.2, BRI B TBEIET .ottt 22
T -1 Ok = == v =L USROS ROUTR 22
4. BB BT ... ettt et e et e et ettt ae et et e teeteetentens 23
B BB ettt ettt en et 29

poooboobooooo Teg{gg-1290-5940
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T T - OO 29
L - 7 NV =71 - = OO 29
B.1.2.  BHBU(E ottt ettt ettt enn ettt ennenaeea, 29

T =3 - = [ AP T 29

3R TR = - <O 31
LR ) =< ===~ = SO TTRRON 31
Lo I T i Ny == I =2 = TR 31
LT e T =2 =L VL e L= L= TR T 31
oI T I === .= TR 32
5.3.5. {RIIFE T IRBERTIE] ...ocee ettt sttt e b et st e et e e er et eeaearens 33
LR I T | Ly = TR 33
5.3.7.  PIEBESRETERTE HSIAREIE ..o 35
LTI T P =1 [ R e o IS [ 2 OO 35
5.3.9. TR OB ettt 36
IO = == SO 36
B.3.11. ESD & LU oottt 36
LT T = PR 37
5.3.13.  NRST B A ..ottt 37
B.3.04.  ADCHFME ..ottt 37
5.3.15.  EHREBATME ..ottt 38
53,06, B B B R e 38
5.3.17. FIB SR EI oot tennnenens 39
5.3.18. ADC PIBEER RATME ..ot 39
5.3.19. COMP RBSERFEIFE(ADIt DAC) ..o en s, 39
5.3.20. BB EBATME ..ottt 39
I -1 1 L = OO 40

LT - === =1 OO RRRROTIT 44

Lo T @ 1 =N P20 33 £ < O 44

8.2, TSSOP 20 F R T oottt ettt 45

8.3, SOPLB FTEE RN oottt ettt ettt 46

B.4.  SOPLA FTEE RN oottt ettt 47

8.5,  MSOP L0 T R T oottt ettt 48

EAE N 12 1= OO RO TRURRTRURROTROT 49
TR - 7. 521 TR T TR 50
poooboobooooo Ter?:’igg-1290-5940
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1.@7Mn

PY32F002B FR5{iaH2s R FE AR 32 i ARM® Cortex®-MO+H#%, TEBETLIEEER MCU, #RA
24Kbytes Flash ] 3Kbytes SRAM 77fifgs, &= LIEME 24MHz, BRSMAEHERBSH"m. SRR

[2C. SPI. USART Z&@HSME, 1E& 12bit ADC, 2/ 16bit TEATEE, LUK 2 BREVEREE,

PY32F002B 5 {RizHssa T /ERESBE8-40°C ~ 85°C, TAERRIEEME 1.7V ~ 5.5V, GHIEM
sleep/stop (KN T/FET,, TLUBEARANEINFERN .
PY32F002B ZRFIMizHIZERT NG, HaniEtiss. FHHR%. PCIMR. WM GPSEE. T

b RIS,

& 1-1 PY32F002B Z5!7= Gkl B2 4 iE

Mg

PY32F002BF15

PY32F002BW15

PY32F002BD15

PY32F010MA15

Flash memory
(Kbyte)

24

SRAM (Kbyte)

3

SR
AR

1 (16-bit)

| i=rareny
£ =

1 (16-bit)

RIIFEE
ENES

SysTick

Watch-
dog

&| SPI

A 12C

0| USART

R lRrlRr| - [~

18 Aim

18

14

12

ADC iBiE%
(GMEB + PIER)

8+2

7+2

5+2

7+2

teias

2

]

24MHz

TAEEBE

1.7V ~ 5.5V

EES

TSSOP20, QFN20

SOP16

SOP14

MSOP10

goooooooooo
Web:www.manduic.com

Teﬂ{gg-1290-5940
Email:sales@manduic.com



PY32F002B Datasheet

SWCLK
SWDIO H SWD
as AF

cPU
CORTEX-MO+
frna= 24MHz

NVIC

IOPORT

PA[7:0]

PB[7:0]

PC[1:0]

19p0dag

INT_RL

[ FlashMemory

193UU024A)U| GHY

K] s”am

VsS

VDD || Voltage
Regulator ‘|
vccio
VCCA vcc
vcc SUPPLY
SUPERVISION

POR/BOR

IWDG reset

OBL reset

gHV-S

CRC ﬁ i> RCC

Reset! & clock control

Filter I N

HSE

RST

Bypass

—

LITETIT]

System and peripheral

clocks, System reset

| ETI |

from peripherals

NSS as AF

4dv-S

S-AHB TO S-APB

[ wos K=

adv-S

Cswae Ky

Cosomey |

Power d

goooooooooo
Web:www.manduic.com

in of analog modul, ‘ VCCA d

‘ ‘ VCC domain ‘ ‘ VCCIO domain

1-1 TRERRLR

SE XTAL OSC
- 32KHz

(]

USART1 ﬁ

D ma

HSE

0SC32_IN
0sC32_ouT

(e

|

]

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

CH1 as AF

LPTIM (™ INLETRasAF

RX,TX,RTS,CTS,

CK as AF

SCL,SDA

Te§{28-1290-5940
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2. I eE ik

2.1. Arm® Cortex®-M0+ AJ#%

Arm® Cortex®- MO+2—5K/I iZRIBRATUR AIRITAINI IR 32 i Arm Cortex 4b#28, BENFAARIE
T BENFL, 8iE:

m ERER, ZTEINRE

BRI, TREElT

m EENNREES

Cortex-MO+4MIERRE 32 %%, EFRFITOREMIE, 79 2 RAVKRIBHEFESIE, LEREIHEREERR

REPESEMZMURNRIT, RIESRGIEEG, SRR ESS, RAT 32 (2T B TR =
theE, LLHEfth 8 (IF0 16 M= H=REEESINIBEE.

Cortex-MO+5— M RENKEFRIEHIES(NVIC) KBS .
2.2. 1Ff#E=%

B NEERL SRAM, @iT bytes (8bits). half-word (16bits)&& word (32bits)897/5 X AT51E SRAM,
HWNEERL Flash, 85 2 N EIRYIIRXISHER :
B Main Flash Xi%,, ©8aNEERFNEFEE
m TJECEA/AY Load Flash Xis, FAFEFMEF ISP/IAP 5| S8R
B Information XI5, 768bytes, BEIELITERS
»  Option bytes
» UID bytes
»  Factory config bytes
» USER OTP memory

Xt Flash main memory BRI EIFELA T JLFLE -

B write protection (WRP)¥=H, LG EENSRE(BTEFFiEssEs PC BUREL). SHRIPRIS/N
{RIFERI A 4Kbytes,

m  Option byte B{fP, T IRIREHRIT.

2.3. Boot &1

BHEERI nBOOTO/ nBOOTL(FHITF Option bytes &), AIEER=fARNEMES, WTERTR:
% 2-1 Boot it &

Boot mode configuration Mode
nBOOT1 bit nBOOTO bit | Boot memory size ==0 Boot memory size =0
X 0 Main flash J5&f Main Flash J5z}]
0 1 SRAM S5 SRAM 55
1 1 N/A Load Flash |35/

Boot loader F2F1ZHE7E Load Flash, FIFiEId USART [T Flash 1257,

goooooooooo Te9{28-1290-5940
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2.4. BHERESR

CPU [SRIEENARFRIHMAZA HSI 24MHz, FEREFE TR EHE E RS HIRINR AR TR. o7
USRS E -

B 24MHz AJECEBRINENSAEE HSI BTE.

B — 32.768KHz AJECERIAIER LS| AT,

B 4MHz ~ 32MHz JMERE AT R

B 32.768KHz LSE f4h,

AHB TR LAE T RS $9540, APB BshaT LAET AHB Bd§h455R. AHB F1 APB R RZRE= I 24MHz,

LSIRC

HSI: High-speed internal clock
LSI: Low-speed internal clock
HSE: High-speed external clock
LSE: Low-speed external clock

to IWDG,

EPSCSZ ouT LSE
32.768kHz

to PWR

To AHB bus, core, memory

v

AHB
PRESC
/1, 2..512

l FCLK Cortex free-running clock

vy

To Cortex system timer .

LSE
EPSCBZ IN || Clock
detector
LSE
LSI
0 MCO 1128 SYSCLK
HSE
HSI
HSIRC
24MHz
HSIDIV
LSE
HSE IN HSE SYSCLK
F =
LSI
HSISYS

APB .
L | PREsSC PCL To APB perlphrals=
/1,2,4,8,16
PCLK
LSE to LPTIM
—
LSI
CLK~
to COMP
LSG
L—
CLK—
to ADC
HS}
L
If(APB prescaler=1) x1,
else x2
TIM_PCLK

v

goooooooooo
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IS =
2.5. EEJF\ B EE
2.5.1. HBiFEER
VCCA VCCA domain
| LSE | [ Lsi| [ Hsi]
® N\
FLASH
VDD domain
VCC domain
POR
PDR BOR
VCCEH VR VDDy CPU Core/Digital Peripherals
BG VDD1
HSI_10M I0_CTRL
PMU
IWDG LPTIMER
VCeCo VCCIO domain
VDDA 10 Ring PWR_Acon RCC_Acon
® VDDP
PWR CR1[18
- [18] SRAM
VDDA
2-2 EBRHEE]
* 2-2 BFIEE
wmsS | BiE HiRE ik
BIBEEERACHIZMEEBIR, BEMBER: SPoREiIE
1 Vce 1.7V ~ 5.5V
Egﬂ
LEREPDIEIMESMERE, KRBT Vec PAD(BRIIZTHERIEE
2 Veea 1.7V ~ 5.5V o (
iR PAD),
3 Vccio 1.7V ~ 5.5V 4510 8, B3 Vcc PAD
2.5.2. HREE

25.2.1. LETHEE((POR/PDR)
BRI Power on reset (POR)/Power down reset (PDR)I&RIR, /Ui At EERF SN, ZERE

BIMEIL T EMRIF LF.

goooooooooo
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25.2.2. REEMI(BOR)

12T POR/PDR 4b, SESCHLT BOR (brown out reset), BOR {XETLLEIT option byte, HHT{EALAISITIER
=

4 BOR $4TFAY, BOR MOBIEETLUES Option byte #HF¥HE, B EFATFHEOAEBATLIR S AR,

A

vee
VBORRS
VBORF8
VBORR?
rrrrrrrrrrrrrrr VBORF7
VBORR6
VBORF6
VBORRS
- VBORF5
VBORR4 |-
- VBORF4
VBORR3
—————————————————————————————————— VBORF3
VBORR2
VBORF2
VBORRL |-mmmemeener
VBORF1
VPOR
VPDR
t »
tRSTTEMP >

Reset with BOR off —_—
tRSTTEMPO< >

Reset with BOR on
(VBOR8 VBOR1)

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

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

2.5.3. HBEADG=S

SRR EEETDES:
B MR (Main regulator)fE:& F IEEIE TIRSHHRRF LIE.
B LPR (low power regulator){E stop t&t, T, IZHT(RINFERIIERE,
254. (gFEER
SHREEENETERZIN, B 3 MEFEE:
B Sleep mode: CPU E3#pXiA] (NVIC, SysTick FT{F), IMRAILABCEARIFIIE, (IR EEMM
TERUEIR, R TIEAREXAIZIER)
B Stop mode: ZIRILT SRAMFIZFRHIABIREF, SIEATER PLL, HSIFIHSE X, GPIO, IWDG,
nRST, COMP output, LPTIM BJLAIGEE stop 1E=,

2.6. 8
RAIRITRMEN, SRR BRSMRASHL
2.6.1. MRS
FETRENAELL F/UMER Fr=s:

m _TES{ (POR/PDR)

goooooooooo Te%gg-1290-5940
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m  /TESHI (BOR)
2.6.2. RHRE(L

LFEELUUTEMR, FERREN:
B NRST pin &

MI7EI RS (IWDG)
SYSRESETREQ &I
option byte load &1 (OBL)
EBiEE(I (POR/PDR, BOR)

2.7. BABAELE GPIO

1 GPIO ZALABZAEE i H (push-pull 2 open drain), A (floating, pull-up/down, ana-
log), YMEEFEIHEE, BIENFISEHL /0 OECEINEE.

2.8. FRHA

PY32F002B j&id Cortex-MO+4b BB H#RAYK EFRTIEHEIZE (NVIC) FI— N BB/ EHIgs (EXTI) K
BB,

2.8.1. HlpiEHIRE NVIC

NVIC 2 Cortex-MO+{MEEENEREIBS IP, NVIC BTLARMESR B MERRRIMERAY NMI(ASE] Sk - i) FIET B
HNERRMT, LAK Cortex-MO+AIERRE. NVIC T RIFNTRETE.

RbIEERZOS NVIC RIRERES KR 7 RS AR IEN FHTRSHIFE(SR)/EaIZENEER, ISR EE
FIE—NRAERT, FHEE NVIC I— M Ebitit, EHITAY ISR Nm Sttt R EREUF IR FREERY
ISR FFES4ERH.

MRBRFRNPEEMRE, TRATROPETSEEREFESRL, HEEIARENERAITEEM
BESWIAN, B—MIIFR/sRE# (tail-chaining), HN—NSM5EHRAY ISRIREIRS, SAREH—MEEANE
LSERAY ISR, BT ERILLIEES E R ELFEE, KR TR, 15 7 BIRAE,

NVIC 41t :

B (RERT RRTAbIE

B A RFETER

B SRR 1 NMI ARl

B XXRF 18 R R NERHR T

B i 10 Cortex-MO+&B&E

B SRR F TSR b

B STEEYE(tail-chaining) (it

B EGETEER R

goooooooooo Tépig8-1290-5940
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2.8.2. ¥ RBEHhkER EXTI

EXTI GO0 T AR IR RORIENE, FHERCEREEM stop T IREER P IREE S,

EXTIEHEE S NEE, 8iERE 181 GPIO, 24 COMPHiH, LK LPTIMIZEE(ES. HA GPIO,
COMP TTLAEEE FFHE., TEEBSIUELA. {HA GPIO E5BIEFESEE R EXTIO~7 BiE.

B EXTI line EBaJ LABIT 1787 FERK.

EXTI #2528 o] LARSREL PO BRA s B HARGAIBKIH.,

EXTI 4S8 hSFEiEE NS4, BIERTE stop BT, AIEEMNEIHEIGER S thASRBIIRERR]
KR, sHEIRBI5 I GPIO F1514,

2.9. 1REEHIZS ADC

OHEA 11 12 7 SARADC, ZIERHE RS 10 MEFNERIEE, B 8 MIEREER 2 MHENE
B, SEBEAISERRERERE 1.5V 8 VCC BiR.

ZBENEEER T LURE AR, EEL. 3. NESER., BREREHEELXTSHE AT 16 {1
RS T,

t&#) watchdog VTR RGN EMAREBL T AP E XIS HERHRE,

ADC S 7 FE{SRER TiEfT, B3RS MRIRAYINE.

TESRPELETR, fEfRshoR, ECHEIRAEIR, 183 watchdog R 4EH%ER EAB H BERTF 4 FHrE K.

2.10. LLEREE(COMP)

o B NEERE AL EREE (general purpose comparators) COMP, t3a]LAS timer HEE—#C(HEH. LUiRES
BILAREAN T™MER -

B HEESHA, FERIFERIGEETNRE

m ERESET

B EH53KE timer By PWM HiHiZERzRT, Cycle by cycle RIRBIEHIEIES

2.10.1. COMP &3¢

B BNMUREBREREENESERBA, USSR IERIEEERE

> ZE&1/0 pin

> EBIR VCC Mi@id o [EIRMAY 15 MO EE(1/16, 2/16 ... 15/16)

> REPSEHE 1.5V, MBS ERMR 15 M oEYE(1/16, 2/16 ... 15/16)
B HETLUERER] /O 53 timer RUMIATE LA

» OCREF_CLR Z44 (cycle by cycle FIEBiRIZ )

> JotRiE PWM shutdown B9RIZE

81> comp BERTliTF4RE], AIFESH METHFERT (sleep # stop 1) AIIREE (BT EXTI)

2.11. EEW=E

goooooooooo Téll:{gg-1290-5940
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PY32F002B A& R s8R AV aN TR -

% 2-3 TERTERE
] Timer NE 1§ 010) Fassh | DMA | #SR/ILLENEE BiMaid
—_ —— e J:l —FI 4+
SR ERTee TIMA 16 {3 e 1~65536 | i 4 3
B AEREs TIM14 16131 + 1~65536 - 1

2.11.1. SFENZE

BRERER(TIML)E 16 (AT RIZD SNSRI B oI #0E8EmM. EULAESTZR, 8 W
NESENFER M KENE, SE~=ERtiE@EtR. Bt PWM, BEKIBANER PWM),

TIM1 €4F 4 MEZIBE, FBfE:

LT 2273

B R

B PWM GRS E ORI THER)

B ERoPEE

MR TIML ELE e 16 (itRdss, NEBEES TIMx ITRISSERAEE. WNEREEN 16 i PWM &4
28, NEB<AIEES(0-100%),

£ MCU debug &=, TIM1 TLUKRESTHEL.

EEHEEZEH timer FF4EHZ, Eit TIM1 aTLABIE AT e85EETNRe SHABITATES — R T(E, ISCHES
B HEE,

2.11.2. /EAER:S

B EFEATEE TIM14 e 4RIETRSSRSIRENAY 16 B ohieit 28BS amk.
B TIM14 B 1 METOBERTEARR AR, PWM 5iE RiktiE{iE .
B 7E£ MCU debug &=, TIM14 aJLURETEL,

2.11.3. {RINFEERTRR

B LPTIMJ9 16 [ Eit#4Es, B8 3 (UMD IRes. RIFHRRITEL,

B LPTIMALIECER stop IR IEEER.

B 7£ MCU debug #&z{,, LPTIM BILUREEITEE.
2.11.4. IWDG

R AR 7 — Independent watchdog(f&/#R IWDG), ZIEREEELZERF. I FHEH&RIEERN
Fim. IWDG RIIFHRREAFHARERMITHEEEREL, FEITEENAZHEER timeout (BRLR RASIL.

B IWDG H LSRR, XHRIEERTE Fail, tBEERRFLIE.

B IWDG RESHZE watchdog fEAEMAZIMIMIZISTE, FHETRENFERERFBIRISA.

B jEd option byte B9#EH, RILAfERE IWDG FEHET,

goooooooooo Tég{g8-1290-5940
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IWDG 22 stop {2V AIEEER, LASAYS MRS stop 1R,
#£ MCU debug #&=,, IWDG SJLURELITHEE.

2.11.5. SysTick timer
SysTick 1B & I T ERHRERF(RTOS), (EHBAILABIEIMERIE TiHEES.
SysTick 454 :

2.12.

24bit @ TR
BRERE
THERRRICE] 0 BRI RIS ARl (RT i)

12C 0

I2C(inter-integrated circuit) S IERIEHIZRAERIT 1°C Bk, CRMSENINEE, =HIFTE 1°C Bk
FEERII. P, {hEFNRSF. STRARAE(SM). HRIE(Fm),

12C 5
B Slave ] master {2z,
B ZFHIIhEE: AL master, tBRILAUH slave
B SOEREBETEE
> FOERER(Sm): Sk 100kHz
> HREEI(Fm): Bk 400kHz
m  {EJ9 Master
> =4 Clock
>  Start 1 Stop BYF~=4%
m  {Efyslave
> TIYRRERY 12C ke
> Stop fURIRIL
7 (USHHER;
1Bl #&(General call)
SRS
> RIEAEWETRSAL
> FEERTRIRSAL
> 12C busy ¥R
B RIS

»  Master arbitration loss
HutE/EIRIERIFRAY ACK failure

>  Start/Stop f&ix

> Overrun/Underrun(BSH41<IBE disable)
Clpei: i REE ARSI

LN =LIVA

TR IEIRINRE

A\

goooooooooo
Web:www.manduic.com

T%§{g8-1290-5940
Email:sales@manduic.com



PY32F002B Datasheet

2.13. BRRZRLIWALR USART

BRI S AR (USART)RM T —FhRIGAITIESER T RENRZRE BITHIERIRIINRREZ
[ERTENTEIERR., USARTHIBDERITERA SR B e R RILRE,

EFRLSREBENFENTIRLERE, SERITELEREE.

ST E TR RGN,

USARTHHE:

B 2NTRLEE

B NRZARERN

B OJECE 16 {FaE 8 B, IEIfEREM S RENRIEM
B REMEKH AN RIERR, &=iX 4.5Mbit/s
m EEEEREN

B OYRIERVEERIKE 8 fEE 9 iU

B IEERMFLEAIQ 5FE 2 1))

B EPENF AR ERAR R HIEE

B RSN TIER

B OSZAYRIERDIE I ERE L

m RS

B GRS

> 12 buffer i
>  &iX buffer &
> (SRR
m SERGRES
> RIERIGAL
> XEEERA TR
B ERSHIRRTR
CTS W&
BEERS 7%
Rl s 3esl )
iR
REEIR
DRI
UoRUEIES
m ZOMERSEE
> SNERMHEASUCED, TFENEREELC
B NEBEIIREE: BE RN IARESAGT

V V. V V V VYV V V V

goooooooooo T%ﬂ{g8-1290-5940
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2.14. R{TIMEEO SPI

EBITIMREO(SPNARIFS A E/MNBRELAFNT. £WT. RTELHBETANEE. WEORUEKES

BRERT, FAINBNIRERABEETR(SCK), EOREEUZERESNIE.
SPIFFIEUNT

Master & slave &2z,

3LEWTRLSEH

2 AN T ELAER (BN EEYES)

2 ZET RS ER(ToX A EES)

8 fiakE 16 (U EHmMLE

XiFEZFEN

8 NERIUBAFEIDIRR I (EBAN 12M)

MEZRZR(FRKSI 1.5M)

FREFMEL YT ARSI EEAH1T NSS BT £/ NBIERANESHE

Bl YRR AIRT PR ERNTEAL

DI JRFZHIEURINAE, MSB 7ERIE LSB 7ER1

AR SR ITRIE AR XIS

SPI RERITIRTSITE

Motorola &z,

a5 e TR RS, 195

2 /™ 32bit Rx #0 Tx FIFOs

2.15. SWD

ARM SWD#E O feiFe il TREEZSIPY32F002B,

goooooooooo T%é{g8-1290-5940
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3.5IMEHE

PA5 O
PA6 5
PA7 O
PCO-NRST &
pc1 O
pB7 O
vss O
PB6-SWD O
vce O
PB5 O

[any
o

© 00 N o g b~ W N P

20
19
18
17
16
15

02d0SS1

14
13
12
11

3 pA4
3 pA3

= PAL
33 PAO
= PBO
3 PB1
3 PB2
3 PB3
3 PB4

[§] 3-1 TSSOP20 Pinout1 PY32F002BF15P

N © n s o
< < < < <
a a o a o
(- i
o O 0 ~ VO
N o d « -
PCO-NRST |1 ____ L1507
. 4 |
PcL|:2 147
| .V.-.
PB7 |} 3 lQFNZO' 13 ¢
! 3
vss | x4 | b2
PB6-SWD [ 35 Lo b1t
O ™~ 0 O
oo y
(@) wn < o X
O 0o oo oo QO
S a a o n
&
o
a

[&] 3-2 QFN20 Pinout1 PY32F002BF 15U

(Yool =
PB4 O
PB3
PB2 O
PB1 O
PBO &
PAO O
PAL O

o N o g b~ W N P

16
15
14
13
12

9TdOS

11
10

= RVASH]
3 PB7
3 PC1
O PA7
) PA6

3 PA4

[E] 3-3 SOP16 Pinout1 PY32F002BW15S

goooooooooo
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PA2
PA1
PAO
PBO

B PA2-SWC
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vecced 1 14 A vss

pe2 4 2 13 B3 PB7

pB1 O 3 w0 12pec

pe0 4 4 % 11 |3 pA7

pao & 5 E 10 B PA6

pa1 & 6 9 P PrPas
PA2-swc & 7 8 [ PB6-SWD

3-4 SOP14 Pinout1 PY32F002BD15S

vee 2 10[] vss
reo ]2 5 o[ PA7 /PCO-NRST
pB1 []3 % 8] pra6
pB2 4 5 7] PA4
pA2-swc []s 6] PB6-SWD

[& 3-5 MSOP10 Pinoutl PY32F010MA15N

* 3-1 5|IEXANERFS

5] s EX
S Supply pin
. G Ground pin
L MESIS I/0 | Input/output pin
NC | ey
COM | IE& 5VimO, XFEHEEmANRHINEE
I 454 RST o NN o
SimO, WEHES LRI, ARAEmARLINEE
Notes PRAFEEMIRE, AARMEROEBKESMZIMZE, EAEEA
— SRThEE Bid GPIOX_AFR 1781k iEMIIhAE
] Z[5
BONTheE BFIMNE S TFes ERE IR ERERIThRE
2% 3-2 QFN20/TSSOP20 3|HIEN
HEXE iRCIThEE
T | B 5] w
Q % — K ® & &b gb
S QL =17 O O 5 SHIkEE FiFhNThEE
p
Lo E | E
USART_CK
18 1 PA5 /0 COM TIM1_CH1
TIM14_CH1
SPI_NSS ADC_IN3
19 2 PA6 /0 | com _
USART_TX External_clock_in
oooo0o0o0O00oOn 8438.1200-5040
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H¥ExE

QFN20 F1

TSSOP20
F1

{7}

=)

k|

L

Notes

imE%h

ok
Be

SHEE

BiIATDEE

EVENTOUT

PA7

IO

COM

SPI_MOSI

USART_TX

USART_RX

TIM1_CH4

MCO

ADC_IN4

PCO-NRST

IO

RST

@)

SWDIO

TIM1_CHIN

EVENTOUT

NRST
ADC_IN5

PC1-OSCIN

IO

COM

SPI_MISO

OSCIN

PB7-OSCOUT

IO

COM

SPI_MOSI

TIM14_CH1

OSCOouUT

VSS

Ground

PB6(SWDIO)

I/O

COM

SPI_MISO

USART_TX

12C_SDA

SWDIO

ADC_ING

VCC

Digital power supply

10

PB5

I/O

COM

SPI_NSS

USART_RX

TIM1_CH3

TIM14_CH1

11

PB4

I/O

COM

USART_TX

12C_SDA

TIM1_BKIN

12

PB3

I/O

COM

USART_CK

12C_SCL

TIM1_ETR

CMP1_OUT

10

13

PB2

IO

COM

SPI_SCK

USART_CTS

TIM1_CHI1N

TIM1_CH3

11

14

PB1

IO

COM

USART_RTS

TIM1_CH2N

TIM1_CH4

MCO

ADC_INO
CMP1_INP
CMP1_INM

12

15

PBO

IO

COM

SPI_SCK

goooooooooo
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P ELESES imCL0EE
L& M2 |,
Q & e K 85 o &b &b
S O =17 ° SHIEE Fthnzhee
Z | @ O O 3
T %) 3 3
O |_ ok ok
USART_CK CMP1_INM
TIM1_CH2
TIM1_CH3N
SPI_MOSI
13 16 PAO I/0 COM
TIM1_CH1
SPI_MISO
14 17 PAl I/O COM
TIM1_CH2
USART_RX
12C_SCL
15 18 PA2(SWCLK) I/O COM SWCLK
TIM1_CH4
CMP2_OUT
ADC_IN1
USART_TX
16 19 PA3 I/O COM - CMP2_INP
TIM1_CH2 CMP2_INM
USART_RX ADC_IN2
17 20 PA4 I/O COM TIM1_CH3 CMP2_INM
TIM14_CH1
2% 3-3 SOP16/SOP14/MSOP10 3 |FIENX
P EEE imCIThiEE
S I . K | W 2
SR e Qu =173 Of O 5 SrmEe F¥hnzn&E
O O 0 o iE iE =
(7] (9] > E .
SPI_NSS ADC_IN3
12 | 10 8 PAG6 I/O COM USART_TX External_clock_in
EVENTOUT
SPI_MOSI
USART_TX
13 | 11 9 PA7 I/O COM USART_RX ADC_IN4
TIM1_CH4
MCO
SWDIO NRST
13 11 9 PCO-NRST I/O RST (1) TIM1_CHIN ADC_IN5
EVENTOUT
14 | 12 - PC1-OSCIN I/O COM SPI_MISO OSCIN
SPI_MOSI
15 | 13 - PB7-OSCOUT I/O COM OSCouT
TIM14 CH1

goooooooooo
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gg

—
LL

SOP16

HEX
<

—
LL

SOP1

0F1

{173

8

"=

Notes

imETh

Be

SHMee

BINzN&E

[iny
[ep)

.. [MsopP1

VSS

Ground

10

PB6(SWDIO)

I/O

COM

SPI_MISO

USART_TX

12C_SDA

SWDIO

ADC_IN6

VCC

Digital power supply

PB4

I/O

COM

USART_TX

12C_SDA

TIM1_BKIN

PB3

I/O

COM

USART_CK

12C_SCL

TIM1_ETR

CMP1_OUT

PB2

I/O

COM

SPI_SCK

USART_CTS

TIM1_CHI1N

TIM1_CH3

PB1

I/O

COM

USART_RTS

TIM1_CH2N

TIM1_CH4

MCO

ADC_INO
CMP1_INP
CMP1_INM

PBO

I/O

COM

SPI_SCK

USART_CK

TIM1_CH2

TIM1_CH3N

ADC_IN7
CMP1_INM

PAO

I/O

COM

SPI_MOSI

TIM1_CH1

PA1

I/O

COM

SPI_MISO

TIM1_CH2

11

PA2(SWCLK)

I/O

COM

()

USART_RX

12C_SCL

SWCLK

TIM1_CH4

CMP2_OUT

PA4

11O

COM

USART_RX

TIM1_CH3

TIM14_CH1

ADC_IN2
CMP2_INM

Note:

goooooooooo
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(1) %R PCO B& NRST/SWDIO 2i&id option bytes #{TEE.

(2)  E{fS(option byte BLE 0/0,0/1,1/0 Bf), PB6 F1 PA2 A pin #EBCE /9 SWDIO #1 SWCLK AF I&E,
= wavi === N == F v == N2 O

(3)  EfIf5(option byte EEE /4 1/1 RF), PCOF0 PA2 74 pin #XECE A SWDIO #1 SWCLK AF Ih8E, A&
WERLHEEME, & NI NHEERAE

goooooooooo T%ll:{gg-lzgo-5940
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Fyrn VA
3.1. ixA A SHINEEMEY
= 3-4 ix[0 A S FAThAEMRST
®0O AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAO | SPI MOSI - TIM1 CH1 - - - - -
PAl | SPI_MISO - TIM1 _CH2 - - - - -
PA2 SWC USART_RX | TIM1_CH4 - CMP2_OUT - 12C_SCL -
PA3 - USART TX | TIM1 CH2 - - - - -
PA4 - USART RX | TIM1 CHS3 - - TIM14 CH1 - -
PA5 - USART CK | TIM1 CH1 - - TIM14 CH1 - -
PA6 SPI_NSS USART TX - - - - - EVENTOUT
PA7 | SPI_MOSI | USART TX | TIM1 CH4 | USART RX MCO - -
o bl
3.2. ix0A B SHINEEMEY
%= 3-5 im0 B SFATHREIRET
?ﬂ"’il:l AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PBO SPI SCK USART CK TIM1 CH2 TIM1 CH3N - - - -
PB1 - USART RTS TIM1 CH2N TIM1 CH4 MCO - - -
PB2 | SPI SCK | USART CTS | TIM1 CHIN | TIM1 CH3 - - - -
PB3 - USART CK TIM1 ETR - CMP1 OUT - 12C SCL -
PB4 - USART TX TIM1 BKIN - - - 12C_SDA -
PB5 SPI_NSS USART_RX TIM1_CH3 - - TIM14_CH1 - -
PB6 SWD USART TX SPI MISO - - - 12C SDA -
PB7 SPI_MOSI - - - - TIM14 CH1 - -
KT T ap
3.3. ix0A C SRINEEMEY
% 3-6 im C SFAThREREY
ﬁﬁ"ﬁl:l AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PCO-NRST SWD - TIM1_CHIN - - - - EVENTOUT
PC1-OSCIN SPI MISO - - - - - - -
gooooooboood T%?:{gg-1290-5940
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4. 1FhE2Emet

OXFFFF FFFF

Block 7

0xE000 0000

Block 6

0xC000 0000

Block 5

0xA000 0000

Block 4

0x8000 0000

Block 3

0x6000 0000

Block 2

0x4000 0000

Block 1

0x2000 0000

Block 0

0x0000 0000

ARM Cortex M0+
Internal periphrals

User space

Reserved space

IOPORT

AHB

APB

Periphrals

Reserved

User OTP

Reserved

Factory config. bytes

Factory config. bytes

RAM

Option bytes

Code

uiD

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
Ox1FFF 0080
Ox1FFF 0000

0x0800 5FFF

0x0800 0000
0x0000 5FFF

0x0000 0000

goooooooooo
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7 4-1 I7iEssitbit

Type | Boundary Address Size Memory Area Description
SRAM 0x2000 C000-0x3FFF FFFF | 512MBytes Reserved
0x2000 0000-0x2000 OBFF 3KBytes SRAM
Ox1FFF 0300-Ox1FFF FFFF | 4KBytes Reserved
Ox1FFF 0280-Ox1FFF 02FF | 128Bytes USER OTP memory FHAPEEE
8 trimming RS
Ox1FFF 0180-0x1FFF O1FF | 128Bytes Factory config. bytes HSI triming £4E). _LFE
BT
FHRF FBEIRY HS!
Ox1FFF 0100-Ox1FFF 017F | 128Bytes Factory config. bytes triming £, flash 25
FEBcESE
Code o 5 AREES option bytes
OX1FFF 0080-Ox1FFF 0OFF | 128Bytes | Option bytes ;ig ption byt
=S
Ox1FFF 0000-Ox1FFF 007F | 128Bytes ulD Unigue ID
0x0800 6000-0x1FFE FFFF | 384MBytes Reserved
0x0800 0000-0x0800 5FFF 24KBytes Main flash memory
0x0000 6000-0x07FF FFFF 8MBytes Reserved
HRIE Boot FCEILHEE :
0x0000 0000-0x0000 5FFF | 24KBytes | LMain flash memory
2)Load flash
3)SRAM
Note:
LiR=S[E)fk Ox1FFF OEQO-Ox1FFF OE7F 4, ERIREN reserved RY=SE, TEFHITEERIE, &R0, BF4E

response error,

& 4-2 INR B FesthE
Bus Boundary Address Size Peripheral
OxEO00 0000-0OxEOOF 1Mbytes MO+
FFFF
0x5000 1800-0x5FFF 256MBytes Reserved®
FFFF
0x5000 1400-0x5000 17FF | 1KBytes Reserved®
0x5000 1000-0x5000 13FF | 1KBytes Reserved®
(OPORT 0x5000 0C00-0x5000 1Kbytes Reserved®
OFFF
0x5000 0800-0x5000 1Kbytes GPIOC
OBFF
0x5000 0400-0x5000 O7FF | 1Kbytes GPIOB
0x5000 0000-0x5000 O3FF | 1Kbytes GPIOA

goooooooooo
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Bus Boundary Address Size Peripheral
0x4002 3400-0x4FFF Reserved
FFFF
0x4002 300C-0x4002 Reserved
33FF 1Kbytes
0x4002 3000-0x4002 3008 CRC
0x4002 2400-0x4002 2FFF Reserved
0x4002 2000-0x4002 23FF Flash
0x4002 1C00-0x4002 3KBytes Reserved
1FFF

AHB 0x4002 1900-0x4002 Reserved

1BFF 1Kbytes

0x4002 1800-0x4002 18FF EXTI®

0x4002 1400-0x4002 17FF | 1Kbytes Reserved

0x4002 1080-0x4002 13FF Reserved
1KBytes

0x4002 1000-0x4002 107F RCC®

0x4002 0C00-0x4002 1KBytes Reserved

OFFF

0x4002 0040-0x4002 O3FF Reserved
1KBytes

0x4002 0000-0x4002 003C Reserved

0x4001 5C00-0x4001 32KBytes Reserved

FFFF

0x4001 5880-0x4001 Reserved

5BFF 1KBytes

0x4001 5800-0x4001 587F DBG

0x4001 4C00-0x4001 3KBytes Reserved

57FF

APB 0x4001 4850-0x4001 Reserved

4BFF 1KBytes

0x4001 4800-0x4001 484C Reserved

0x4001 4450-0x4001 47FF Reserved
1KBytes

0x4001 4400-0x4001 404C Reserved

0x4001 3C00-0x4001 2KBytes Reserved

43FF

goooooooooo
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Bus Boundary Address Size Peripheral
0x4001 381C-0x4001 Reserved
3BFF 1KBytes
0x4001 3800-0x4001 3018 USART1
0x4001 3400-0x4001 37FF | 1Kbytes Reserved
0x4001 3010-0x4001 33FF Reserved

1Kbytes
0x4001 3000-0x4001 300C SPI1
0x4001 2C50-0x4001 Reserved
2FFF

1Kbytes
0x4001 2C00-0x4001 TIM1
2C4C
0x4001 2800-0x4001 1Kbytes Reserved
2BFF
0x4001 270C-0x4001 Reserved
27FF 1Kbytes
0x4001 2400-0x4001 2708 ADC
0x4001 0400-0x4001 23FF | 8Khytes Reserved
0x4001 0220-0x4001 O3FF Reserved
0x4001 0200-0x4001 021F | 1KBytes COMP1/2
0x4001 0000-0x4001 O1FF SYSCFG
0x4000 B400-0x4000 19KBytes Reserved
FFFF
0x4000 B000-0x4000 1KBytes Reserved
B3FF
0x4000 8400-0x4000 11KBytes Reserved
AFFF
0x4000 7C28-0x4000 Reserved
7FFF

1KBytes
0x4000 7C00-0x4000 LPTIM
7C24
0x4000 7400-0x4000 2KBytes Reserved
7BFF
0x4000 7018-0x4000 73FF Reserved

1KBytes
0x4000 7000-0x4000 7014 PWR®)
0x4000 5800-0x4000 6FFF | 6KBytes Reserved

goooooooooo
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Bus Boundary Address Size Peripheral

0x4000 5434-0x4000 57FF Reserved
1KBytes

0x4000 5400-0x4000 5430 12C

0x4000 4800-0x4000 53FF | 3KBytes Reserved

0x4000 441C-0x4000 Reserved

47FF 1KBytes

0x4000 4400-0x4000 4418 Reserved

0x4000 3C00-0x4000 1KBytes Reserved

43FF

0x4000 3810-0x4000 Reserved

3BFF 1KBytes

0x4000 3800-0x4000 380C Reserved

0x4000 3400-0x4000 37FF | 1KBytes Reserved

0x4000 3014-0x4000 33FF Reserved
1KBytes

0x4000 3000-0x4000 0010 IWDG

0x4000 2C0C-0x4000 Reserved

2FFF
1KBytes

0x4000 2C00-0x4000 Reserved

2C08

0x4000 2830-0x4000 Reserved

2BFF 1KBytes

0x4000 2800-0x4000 282C Reserved

0x4000 2420-0x4000 27FF Reserved
1KBytes

0x4000 2400-0x4000 241C Reserved

0x4000 2054-0x4000 23FF Reserved
1KBytes

0x4000 2000-0x4000 0050 TIM14

0x4000 1800-0x4000 1FFF | 2KBytes Reserved

0x4000 1400-0x4000 17FF | 1KBytes Reserved

0x4000 1030-0x4000 13FF Reserved
1KBytes

0x4000 1000-0x4000 102C Reserved

0x4000 0800-0x4000 OFFF | 2KBytes Reserved

0x4000 0450-0x4000 O7FF Reserved
1Kbytes

0x4000 0400-0x4000 044C Reserved

0x4000 0000-0x4000 O3FF | 1KBytes Reserved

goooooooooo
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Note:
(1) _E3R AHBRES Reserved [9itENE=S[E], FTiEE#EME, EREIJ9 0, B4 hardfault; APB1RES
Reserved AUttt =sia), FTEE#ME, 1B 0, A&74 hardfault,
(2)  AXZHF 32bit word 1318, ESZHF halfword £ byte 131,
(3)  AXZHF 32bit word i8], ESZHF halfword (8],

goooooooooo %§{g8-1290-5940
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V—
5. BRI
5.1. it &=
MAERTRBIEE, FTSHURERBL Ve BRI,

511. mIVEFRXE

BRAFFEFRIGBE, BISTENMEIRE Ta = 25°C 1 Ta = Tamay FETHIE HEF-UIKIFE, RIEERIRIIIRE
B, (AR R PRRE M MARIRIVMEFEAE.

ETRETOIMOBSMER. RIHMAEM/RIZS8HREE, RMEEFPTR. &IIREE
SETHEULN, B EBINEE =B ERE.

5.1.2. HiBYE

FRAEISFAIAE, BARUMHERET Ta = 25°C # Ve = 3.3V, XEFGENAFZHES KRNI,
HAEY ADC FBEHERBIN—MIEMRIORE, ErERETE TUXER, 95%aEHIRENFE
FLAHAIEE.

5.2. BWmATEE

RIS LB LA FRISEHIERAE, FRERSESRKAMANRIA, XBERESIH T FreeK
ZRERED S, AAEREELREM TREAIIRIRELIR. RNELFERXEFRY TR AR

.
7 5-1 EBIESFIED
Bs iR RIME | BRXE | B
Vee HMNERIE{HEBERTR -0.3 6.25 Y,
Vin Hfth Pin BYSIN\ERIE -0.3 Veet03 |V

(L EJF VCCHith VSS 3|l n s NBARIF EE NAIHE RS L.
& 5-2 FERARE

Be iR BAE | B
Ivee R VCC pin BB FI(ERIEET® 80 mA
huss Ttk VSS pin MSEBIR(FLERITE) © 80 | mA

FF 10 HOIHE R 7 20
liopiny . 5 mA
B 10 BORIERSR -20

(L EjJFE VCCHith VSS 3| n eI NBAIF EE AR RS L.

goooooooooo T%%gg-1290-5940
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* 5-3 IRER
s fiaig 8iE B3
Tstc FEEETEE -65 ~ +150 °C
To TIRRESEE -40 ~ +85 °C
00000000000 8P128-1200-5040
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5.3. T{E&H
5.3.1. BRAI{ESRH
*= 5-4 BRTIERM
7= 84 M =IME | RXE | B8fi
frc PIEB AHB AT e - 0 48 | MHz
feeL PIEB APB R§tyfiR - 0 48 | MHz
vce ELERE - 1.7 5.5 Vv
VIN 10 EINERE - 03 | Vect03 | V
Ta 7N E=p = - -40 85 °C
T g8 - -40 90 °C
5.3.2. LTEBI{EFRHY
% 5-5 LEEfIRE TERM
) e =4 RIME | RKAE | B8
VCC EFHE=R 0 00
tvee us/V
VCC TpgiE= 20 %
5.3.3. MBREMIRRIFIE
7 5-6 NEREMMEHIGMT
) e 4 RIME | HBE | RAEH | B
A 1.5 1.6 1.7 \Y
VPOR/PDR TE/TEREMNRE J:i'-l-\.:.
TS 1.45 1.55 1.65 \Y
Vpprhyst® PDR jRjt - 50 mvV
BOR_LEV[2:0]=000 (_LT7H#) 1.7 1.8 1.9 \Y
BOR_LEV[2:0]=000 (T [&) 1.6 1.7 1.8 \Y
BOR_LEV[2:0]=001 (_LTH#) 1.9 2 2.1 \Y
BOR_LEV[2:0]=001 (T [&) 1.8 1.9 2 \Y;
BOR_LEV[2:0]=010 (_LTH#) 2.1 2.2 2.3 \Y;
\. BOR_LEV[2:0]=010 (T &) 2 2.1 2.2 \Y
Veor BOR BHEFAE BOR_LEV[2:0]=011 (b F+#%) 2.3 2.4 2.5 \Y
BOR_LEV[2:0]=011 (F[&#%) 2.2 2.3 2.4 \Y
BOR_LEV[2:0]=100 (_-F+#%) 2.5 2.6 2.7 \Y
BOR_LEV[2:0]=100 (K F&#Y) 2.4 2.5 2.6 \Y
BOR_LEV[2:0]=101 (_LF+iE) 2.7 2.8 2.9 \Y
BOR_LEV[2:0]=101 (' FF&#Y) 2.6 2.7 2.8 \Y

goooooooooo
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) Eo | = BME | HBE | RXE | B
BOR_LEV[2:0]=110 (_-TH&) 2.9 3 3.1 \Y
BOR_LEV[2:0]=110 ('F[4) 2.8 2.9 3 \%
BOR_LEV[2:0]=111 (THE) 3.1 3.2 3.3 \Y
BOR_LEV[2:0]=111 ('FF4) 3 3.1 3.2 \%
V_BOR nyst | BORiEiH - 100 mvV
(L ERIHRIE, AEEF~FE,
(2)  BEETEZER, AEEFPUE.
5.3.4. T{r@BifiHE
% 5-7 iIzTHE(REIR
=4
ws R —— . HBE" | {X(E | B
REHIeh g E X8 | 1317 | JMREIPN | FLASH sleep
ON DISABLE 1.1 -
HSI 24MHz mA
OFF DISABLE 0.9 -
oo(run) | LSI | 32.768kHz | While(1) | Flash | ON DISABLE | 1604 | - | A
OFF DISABLE 159.6 -
ON ENABLE 108.3 -
LSl 32.768kHz MA
OFF ENABLE 107.7 -
(L HEETEZER, AEEFPUR,
X 5-8 sleep &R EHR
=
75 HBEY | RAE | 8
Rigndeh 2 E JMREIEh | FLASH sleep
ON DISABLE 0.8 -
HSI 24MHz mA
OFF DISABLE 0.5 -
ON DISABLE 159.3 -
IDD(sleep) LSI 32.768kHz pA
OFF DISABLE 158.9 -
ON ENABLE 89.3 -
LSl 32.768kHz HA
OFF ENABLE 84.8 -
(L BEETEZER, AEEFPUE,

goooooooooo
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% 5-9 stop tRILEEIR

os Sk HREH mAE By
i Vee MRILPR | LSI HNERT = *
MR - 75.3
IWDG+LPTIM 1.7
ON
Ipp(stop) 1.7~5.5V IWDG 1.7 LA
LPTIM 1.7
OFF No 1.5
OFF No 1.1
&D) HIRETEZER, FEEFPUE.
5.3.5. (RIMEIRIIRERATE
= 5-10 {RINFEEZUIRERRT E)
me 50 P mmgo | X | #
=] v
TwusLeer | Sleep BIIREERTE] 0.6
MR fite Flash F$1/TRERE, HSI(24Mh2){ER R FAd 6.4 s
Twusro Stop BYIREE £
WUSTOP
il 3t
I ;’R{" Flash F{TIER, HSIERZRSATEh(24M) 10.6
(L IRERY R) A0 2 2 N IREERT B R E RS E —%18S.
(2) HIEETEZER, ~EEFPME.

5.3.6. HMEBRIERE4FIE

5.3.6.1. JMEREIERTEH

£ HSE H95MERAT i N#ET((RCC_CR B9 HSEEN Ef1), #8RIfY 10 YEASNRRTHPENIRA.

VHSEH

Vhiser

A

Tuwihsen)

90%

10%

tr(HSE)'

(Hse)

[

THSE

—

Tu(Hsey)

~+V

goooooooooo
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= 5-11 HMEPEERAT 14

Bs S5 =RIME | HEBYE | RX(E | B
frse_ox FIF SRR Sy 0 4 32 | MHz
VHSEH BN RIS EEE 0.7*Vcc Vcc Vv
VHSEL NS |BMEER R E Vss 0.3*Vcc V
L\ AR 15 ns
W(HSEL)
- NS S 20 | ns
f(HSE)
(3) HIZIHRIE, AEEFH.

5.3.6.2. JMERIFIERTEH
£ LSE Y bypass #&z{,(RCC_BDCR Y LSEBYP &), A ARMEERERERELETE, 8RAY 10 ER

RS GPIO A,
t < TwiLsen) R
VLSEH
90%
10%
Vise
tr'Lsi)b i« —> &LSE] Tu(sey ;t
«—— Tise — >
& 5-2 SRR $PRT R
= 5-12 SMNERERIERRT$P4E I
s SHO RIME | BIBME | RX(E | B
fLsE ext ﬁapghgl}ﬁjﬁpgﬁ% 32.768 1000 KHz
Visen NG [HIES P 0.7*Vec Vv
Visel BN BMEREEEE 0.3%Vee | V
twLser) I\ AR ] 450 ns
twiLsEL)
[ BN _EFH TR 50 | ns
f(LSE)
&B) HIgIHRIE, AEEFHR,

5.3.6.3. HMERIRIESRIF
BTLAEIEIME 32.768KHz HIRIAIEEIEIRSS, ENAS, RAMAERESMNIZRORTER, XETLL
FEaH TSR ER BRI,

%= 5-13 SNEMRIRER A

goooooooooo
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Bs 24 FHO =mIME | BBE | RX(E | B
LSE THiE LSE_DRIVER [1:0] = 01 700
LSE DRIVER [1:0] = 10 1200
LSE DRIVER [1:0] =11 1600
tsuse)® @ FEEnA A 3 S

(L BRAEEERSSEE TGRS HIVEEFM.

(2) HRIHRIE, AEEFEPRE.

(3 tsuese@MNBRBIERD AR HAZRERISHNTE, SRR ERAERSSUERN, FE&E
BRI RESBRAER

(4 HIEETERER, AL,

5.3.7. REPSSRATEIE HSI 451
7 5-14 NEBE BTSRRI
9= 85 =i =mIME | HBYE | RKX(E | 2l
23.83@ 24 2417
f PR Ta=25°C,Vcc = 3.3V MH
sl HSI 35 A e 4766 48 48.34® z
Vcec = 2.0V ~ 5.5V 2@ 20)
Ta=-40°C ~ 85°C
SRR Vee = 1.7V ~ 5.5V
Aremp(tis) HSI SERBEERS cc 5.5 5@ o0 %
24MHz Ta=0°C ~85°C
Vcec =1.7V ~ 5.5V 4@ 20)
Ta =-40°C ~ 85°C
frrim@® HSI A E 0.1 %
Dhsi® HZ=E 45 55 %
tstab(HsI) HSI F27ERT8] 2 41 us
looHsy @ | HSI THEE 24MHz 193 WA
(D FERIHRIE, AL,
) HIRETERZER, AEEFPUE.
5.3.8. PIEBMESRAIENIE LSI 451
7= 5-15 I ERSmAT 414
3= 8H =4 mIME | BBYE | ®RX(E | ${
fLsi LSI =R Ta=25°C,Vcc = 3.3V 31.6 32.6 33.6 KHz
Vo= LTV ~55V 100 o0
AtempLsy | LSI SR EER - %
Vcec =1.7V ~ 5.5V
-20@ 202
Ta =-40°C ~ 85°C

goooooooooo
Web:www.manduic.com

Téé{g8-1290-5940
Email:sales@manduic.com




PY32F002B Datasheet

7S S E S BME | HBE | RX(E | B
frrim® LS| A E 0.2 %
tstanesy @ | LS| F2ERTE] 150 us
Iopsy @ LSI IhiE 210 nA
(L HEHRIE, AEEFEFPUE.
(2)  HEETEZER, AMEEFPUR.
5.3.9. frhE=siSIE
% 5-16 TRt L
Hs £ E L HBE | mXEY | 8
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
(L HEHRIE, AEEFEHPUE.
& 5-17 THERRIR S IRE TSR
oe BH e BOMEDY | B
NEenD BB RE Ta=-40°C ~ 85°C 100 Kcycle
treT HURRIEHARR 10 Kcycle Ta =55°C 20 Year
(L HEETEZER, AEEFHUE.
5.3.10. EFT ¥4
s S =4 Fh HBE | Bfu
EFT to IO 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
%e BH S BANE | MY
VESD(HEM) S HIEBER R (AANERY) ESDA/JEDEC JS-001-2017 6 KV
VESD(COM) S IER R R (FEER IR RERY) ESDA/JEDEC JS-002-2018 1 KV
Vesomm) B 7S HRER R E (13815 AY) JESD22-A115C 200 v
LU £%7 Latch-Up JESD78E 200 mA

goooooooooo
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5.3.12. ig[451E

% 5-19 10 B84

7S 8 =4 RME | HBE | RXE | 8
Vin BMNSEBYHEE Voc = 1.7V ~ 5.5V 0.7*Vce v
Vi i N{REBFEB/E Vee = 1.7V ~ 5.5V 0.3*Veec | V
Viys® TR E 200 mvV
lig NIRRT 1 bA
Rpu HIER 30 50 70 KQ
Rrb THIEEFR 30 50 70 KQ
Cio® =S 5 pF

(1 HBIHRIE, AEEFPUE,

= 5-20 BB ERS
s SHO ¥ =IME mAE By
VoL @ lo. =20 mA, Vcc 25.0V - 0.4 \Y%
VoL COM IO KB | lo =8 MA, Vec22.7V - 0.4 Vv
VoL @ loo=4 mA, Vcc= 1.8V - 0.5 \Y
Vou @ lon =18 mA, Vcc 2 5.0V Vce—0.6 - V
VoH COMIOHERY | lon=8mA, Vcc 22.7V Vce—0.4 - Y,
Von @ lon=4mA, Vcc=1.8V Vce-0.5 - \Y
(L |0 KEIASE 5 |HIE X AARBTIRS.
(2 FIRETEZER, ~EEFPMI.
5.3.13. NRST B|BMStE
K 5-21 NRST E4E4
s S8 =i mIME | HBE | &K(E | B
ViH BMANSREFEE Vce = 1.7V ~ 5.5V 0.7*Vce v
Vic MNREEEEE Vee = 1.7V ~ 5.5V 02%Vee |V
Vhys®) BRI E 300 mvV
likg NIRRT 1 HA
Rpu® _HIEERE 30 50 70 KQ
Rep® THIFEFE 30 50 70 KQ
Cio SRR 5 pF
DL HIZITHRIE, AL,
5.3.14. ADC 451%
ooooOO0oO0oO0ooo 737428.1200-5040
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%< 5-22 ADC 514

s s E S BME | BBME | RXE | B
lop IhiE @I1MSPS 300 uA
PIERRAFFOCRIFER
Cin® e N 5 PF
=
Faoc EEMARTATIER Vee = 1.7V ~ 2.0V 1 4 8@ MHz
Vce = 2.0V ~ 5.5V 1 8 16@ MHz
Fabc=8MHz 0.438 29.94 ys
Vee = 1.7V ~ 2.0V 3.5 239.5 | 1/Fanc
Tsamp®
Fapc=16MHz 0.219 14.97 ys
Vce = 2.0V ~ 5.5V 3.5 239.5 | 1/Fanc
Tconv® 12*Tclk
Teoc® 0.5*Tclk
DNL®@ 12 LSB
INL@ +3 LSB
Offset® 2 LSB
(1 HRHRIE, AEEFHIL.
(2)  HEETEZER, AMEEFPUR.
5.3.15. LbER=s4S14
7 5-23 LU
s s 54 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
tD Propagation delay X ns
Output high to low 150
Voffset Offset error 15 mV
Vhys hysteresis No hysteresis 0 mV
Iop Consumption 70 MA
(L HBRHRE, AEEFPUE,
5.3.16. iRE(ERERISIE
& 5-24 [REE R
i B BVE | BEE | BAE | B
T.® VTS linearity with temperature *1 +2 °C
Avg_Slope® | Average slope 2.3 2.5 2.7 mV/°C
V3o Voltage at 30°C (x5°C) 0.74 0.76 0.78 V
tsTART(Y Start-up time entering in continuous mode 70 120 ys
ts_temp? ADC sampling time when reading the temperature 9 us

Té§{g8-1290-5940
Email:sales@manduic.com

goooooooooo
Web:www.manduic.com



PY32F002B Datasheet

(L HRIHRE, AEEFEPRE.
(2) HEETEZER, AEEFPUR.

5.3.17. AESFEHEFHE

% 5-25 RESHHERFT

7S £ BME | BBE | RXE B3
VREFINT Internal reference voltage 1.17 1.2 1.23 \%
Tstart_vrefint Start time of internal reference voltage 10 15 V&
Teoeft Temperature coefficient 100® ppm/°C
Ivee Current consumption from VCC 12 20 MA
&B) EIRIHARIE, AEEFFil.
5.3.18. ADC BESEBEIFHE
* 5-26 NESEBEREMY
s 84 =4 RIME | HBME | RXE | B
VREF15 Internal 1.5V refer- | Ta =_25 C 1.485 15 1515 Vv
ence voltage Vee = 3.3V
Temperature coeffi- . AMe  aEo ) ppm/
Tcoeff cient TA - -40 C 85 C 120 OC
Start time of internal
Tstart VREFBUF reference voltage 10 15 us
&B) HIIHRIE, AMEEFHIEH.
5.3.19. COMP Wﬁ%%ﬁﬂ&ﬁ'ﬁ@bit DAC)
* 5-28 NESEBEREMY
75 £ =4 RIME | HBE | BXE | 8
AVabs Absolute variation +0.5 LSB
Start time of inter-
Tstart_vrRercmp | Nal reference volt- 10 15 [VES
age
&B) HIIHRIE, AEEFHIEH.
5.3.20. TERISRYFIE
7 5-27 ERTEREE
s 88 =4 =ME BXE =1}
t Timer resolution time - 1 RIS
res(TIM) frimxcLk = 24MHz 41.667 ns
fext - frimxcLk/2 MHz

goooooooooo
Web:www.manduic.com

Té%{g8-1290-5940
Email:sales@manduic.com



PY32F002B Datasheet

) e =4 =IME BRXE =1y
Timer external clock
frequency on CH1 to frimxcLk = 24MHz 12
CH4
Restiv Timer resolution TIM1/14 16 bit
teoUnTER 16-bit counter clock 1 65536 triMxcLK
period frimxcLk = 24MHz 0.041667 2730 us

= 5-28 LPTIM #3514 (AEhiseE LSI)

R PRESC[2:0] FRviah(E EXimdE L livs
1 0 0.0305 1998.848
12 1 0.0610 3997.696
/4 2 0.1221 8001.9456
8 3 0.2441 15997.3376 e
/16 4 0.4883 32001.2288
/32 5 0.9766 64002.4576
/64 6 1.9531 127998.3616
/128 7 3.9063 256003.2768
% 5-29 IWDG HFHE(RIHHIERE LSI)
R PR[2:0] viEth{E EXimhE v
/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

5.3.21. @R O4FHE

5.3.21.1. I°C SRS
12C $Z7HRE 12C-bus specification and user manual FYE3K :
B Standard-mode (Sm): 100Kbit/s
B Fast-mode (Fm): 400Kbit/s
EFPERIRIHRIE, RIIRR 1°C IMRMKIERRIECE, FH 1°C CLKIRFEA T FRERNH/IME.
2= 5-30 /)7 12C CLK $ii=R

3= 8% =4 =mIME | B
ini Standard-mode 2

fizceLk(min) uMel?]lénum 12CCLK freq MHz
y Fast-mode 9

12C SDA ] SCL ERIEE&INIEIKINGE, S TE.

goooooooooo Tépig8-1290-5940
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= 5-31 12C B e

s sH =IME BRAE | 8
tar Limiting duration .of.s.plkes suppressed by the filter (Spikers 50 260 ns
shorter than the limiting duration are suppressed)
5.3.21.2. BRITIMEIEDO SPI 4§58
%< 5-32 SPI %
s S8 54 =ME EBAE | 8fu
f Master mode - 24
SeK SPI clock frequency MHz
1/te(sck) Slave mode - 12
t SPI clock rise and fall .
r(5C9 ti Capacitive load: C = 15 pF - 6 ns
ti(sck) Ime
tsu(Nss) NSS setup time Slave mode ns
th(Nss) NSS hold time Slave mode ns
Master mode, fPCLK =48
t . ) MHz,presc = 4
tsu(M') Data input setup time & ns
su(sl) Slave mode, fPCLK =48
MHz,presc = 4
t
v . . Master mode
Data input hold time ns
th(s) Slave mode
ta(so) Data output access time Slave mode, presc =4 ns
tis(s0) Data output disable time Slave mode ns
o Slave mode (after enable
ty(so) Data output valid ime _ ns
edge), presc =4
tumo) Data output valid ime Master mode (after enable ns
edge)
th(so)
. Slave mode, presc =4
Data output hold time P ns
thovo) Master mode
DuCy(SCK) f;c'l ;'a"e input clock duty | g12ve mode 45 55 %

&D) Master fEEUGEAYBIF=4 1pclk HRIEFIES.

(2) Slave EF SCK &i%BH AR 1PCLK delay, #[& 10 #ERTE, ENX 1.5PCLK,

(3)  f£ Master KIXfY SCK HZHRULEMARZGZEBRIBR T, Slave fERIXOZBIFLENETE.

goooooooooo
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NSS input
Tetsery > Thoss) >
§ T o) —
e Toy uss—>] € Twtscrn —> | e
CPHA=0 I
- CPOL=0 ; j
2 |
=] |
S i
= |
= s
2 CPHA=0 —\—
CPOL=1 §
e Lats 1 Tucscr) — L*Tm‘oﬁ Ty e Trsa— T‘d“,“‘“‘”
MISO output First bit OUT Next bits OUT Last bit OUT i
Thesty
Tsuspr—€
MOSI input First bit IN Next bits IN Last bit IN
5-3 SPI BfFEl-slave mode and CPHA=0
NSS input
:‘7 Tc(?C}\') 4": (—T|\(\55>—>§
| : T e P ;
T (vss) > T (scrn) —> £(ScR
CPHA=1 | i T
- CPOL=0 ! /
=] |
= |
= |
. '
s — |
2 CPHA=1 4/—\—
CPOL~=1 |
4—“50]] T (sci)—> Tuso Th—— - Tresd® < HTd”(“m)
MISO output ———— First bit OUT Next bits OUT Last bit OUT S
< Tusn> Thesn) ’
Last bit IN

MOSI input

goooooooooo
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First bit IN

Next bits IN
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NSS input

<7T('(SCK)4>

CPHA=0
CPOL=0

CPHA=0
CPOL=1

e -
444j\\4444447 (A S

T

w(SCKH) >
TusckL)

SCK input

SCK input

CPHA=1
CPOL=1

Tsuom
>

MISO input MSB IN BIT6 IN LSB IN ><

Thom)

MOSI output MSB OUT BIT1 OUT LSB OUT

Lvan) Thowo)ie»!

5-5 SPI B FFEl-master mode

Tgéi%8-1290-5940
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6. HEERE

6.1. QFN20 %R

TOP VIEW SIDE VIEW
D
20
Pin1 Te
2

"‘ z
BOTTOM VIEW
B Common Dimensions
{Unit of Measure=millimeters)
r—— Nd ———= Symboal Min Typ Max
U U U LU U A 0.450 0.500 0.550
Al 0.000 0.020 0.050
) (- b 0.150 0.200 0.250
r:) o - ¢ 0.127REF
2 — o 2.900 3.000 3.100
h | D2 1.600 1700 1.800
Ij_p_.q__l E—* E 2.800 3.000 3.100
) ¥ — 3z E2 1.600 1.700 1.800
MmO - —
m L_ _J L_ Md 1.600BSC
I e b Me 1.600BSC
L 0.300 D.350 0.400
h 0.250 0.300 0.350

MNote: 1. Dimensions are not to scale

m TITLE DRAWING NO. REV
) Puya QFN20L 3x3X0.50-0.4PITCH POD QRPD-0054 1.0
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6.2. TSSOP20 f#&ER~T

goooooooooo
Web:www.manduic.com

o )
l 1 1‘
LEEEERERER ] »
Ll
l—— | ] —
Common Dimensions
(Unit of Measure=millimeters)
Symbol Min Typ Max
2o A 1.200
< S | SU—— ‘ < Al 0.050 0.150
A2 0.800 1.000 1.050
j A3 0.340 0.440 0.540
e b b 0.200 0.280
—
< c 0.100 0.190
6.400 6.500 6.600
6.200 6.400 6.600
E1l 4.300 4.400 4.500
e 0.650BSC
L 0.450 | 0.600 | 0.750
L1 1.000REF
) 0 | ES
Note: 1. Dimensions are not to scale
TITLE DRAWING NO. REV
. TSSOP20
TSSOP-20 B

Tgé{g8»1290—5940
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6.3. SOP16 HERT

t——— E1————

e
C 11
LTI
LTI
LI
LI
C 11
[

————————————— E————————

|< D =| +
[ 2l
7A<<
\L b
L] L_J L_J L] ) |
!
<
h . .
B Common Dimensions
L (Unit of Measure=millimeters)
/ \l Symbol Min Typ Max
/ \ ) \ _y A - - 1.75
"t AL 0.10 - 0.25
© A2 1.30 -
A3 0.60 0.70
b 0.31 - 0.51
c 0.10 0.25
9.80 - 10.20
© El 3.80 - 4.20
e 1.27BSC
} L 0.40 1.27
L |m—
L1 1.05REF
g — L1 —
0 0 - 8°
h 0.25 - 0.50
Note: Dimensions are not to scale.
m TITLE DRAWING NO. REV
e PUYA SOP16 (150mil) POD PY-POD-0001 1.0
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6.4. SOP14 HERT

T0P VIEW
CIEE

IT

FARAAF

E 0
O
ALLEEL
e b
'SIDE VIEW
L
: IM
i
| / *}3 tf

goooooooooo
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SIDE VIEW
{n L

e

ﬂtﬁ

HUR T mm
Dimenslons
TH | HbE | RENE | Bk
svupol | win | wowrar | way
A = - L73
Al 010 013 023
a4 L33 L4535 153
A3 060 | 065 0.70
k 0.35 - 0.30
c 019 - 0.25
o 8.50 a.60 B.70
E 3.80 3.50 4.00
El 5.80 6,00 6.20
[ 127 BsSC
h 0.30 - 0.50
L 0.40 - 0.80
o o* - a°

ng{%8-1290-5940
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6.5. MSOP10 iR~

ililili

E1l

10

r— [\ -

:

/)
A .

Common Dimensions

(Unit of Measure=millimeters)

.-

—— |1

Symbol Min Typ Max
A - - 1.100
Al 0.050 - 0.150
A2 0.750 0.850 0.950
b 0.180 - 0.270
c 0.150 - 0.200

2.900 3.000 3.100
4.700 4.900 5.100
E1l 2.900 3.000 3.100
e - 0.500 -
L 0.400 - 0.700
L1 - 0.950 .
] 0 - 8°
Note: 1. Dimensions are not to scale

PUYA

TITLE
Puya MSOP10 POD

DRAWING NO.
QRPD-0049

REV
1.0
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7. TBER

Example:
F 002B F1

PY 32
Company
Product family

32bit MCU

Product type

F = General purpose

Sub-family

002B = PY32F002Bxx
Pin count

F1 =20 pins Pinoutl

W1 =16 pins Pinoutl
D1 = 14 pins Pinoutl
Al =10 pins Pinoutl

User code memory size

5 =24Kbytes

Package

P =TSSOP
U=QFN
S=S0P
N = MSOP

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

goooooooooo
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8.hRAFhSE

1S HEHH BEificR
V0.1 2022.12.16 kR

V0.2 2023.01.02 EHIhEEHIA

V0.3 2023.02.11 EHIhEEHIA

V0.4 2023.03.15 EIhEEHIA

Puya Semiconductor Co., Ltd.

PUY)

IMPORTANT NOTICE
Puya Semiconductor reserves the right to make changes without further notice to any

products or specifications herein. Puya Semiconductor does not assume any responsibil-
ity for use of any its products for any particular purpose, nor does Puya Semiconductor
assume any liability arising out of the application or use of any its products or circuits.
Puya Semiconductor does not convey any license under its patent rights or other rights
nor the rights of others.
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