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i

— 32 {iZ ARM® Cortex®-M0+
— BB 72 MHz T{ER=R
B TFfESS
— 64 KB Flash 7z7fi%28
— 8 KB SRAM
B ERRER
— HEPEERATER (HSI) 8 MHz
— NEB 32.768 kHz RC =528 (LSI)
— 4 ~ 32 MHz SiE&RIMRZES (HSE)
— 32.768 kHz {RIR&RIAIR%RE (LSE)
— HMNEBRERERAN
— PLL 3733 HSI 8¢ HSE B9 2 ~ 18 251
n BREREEISA
— T{FEBE: 20~55V
— {EIh#EEZL: Sleep/Stop
— tA/AEEEM (POR/PDR)
— XJEE{U (BOR)
—EB/EN (PVD)
B EAEWA&L (1/0)
— ZiK 23110, HAIEASMNERRIT
— FTE 10 XI5 5 V EH7 50 mA
—4 > GPIO XZHRERERER, AIREN
80 mA/60 mA/40 mA/20 mA, THHERER LED
#HHE
B 1 x 12-bit ADC
— XIFRE 7 MINBRNEE, 5 MRENEE
—ZRRENEL
— JRANRBEEHSERE 0 ~ Vee
— PIEREEE 1.024 V/ 1.5 V/ 2.048 V

PY32MD530 Z51
32 {ii ARM® Cortex®MO+ f4j=tlse

m ERTER

— 1 4 16 USPEHENE (TIM1) |, X
144 MHz 1+

— 4/ NEFRY 16 (UERSES

(TIM3/TIM14/TIM16/TIM17) , Eh TIM17 3%

¥F 144 MHz 118

— 1 MEFEERTES (LPTIM)

TR, STHFMRTIFEIET IR

— 1 MRZE JEEREE (IWDG)

— 1P EO&E EEE (WWDG)

— 14> SysTick EATEE

. Y= 16 /32

B RTC
W 3iEE DMA =28
B EREO

— 2 DERITIMREED (SPI) |, Hp—3ZHF 12S
— 1N PC N, TEmEELL (100 kHz)
PRIFET, (400 kHz) PRIRIEERT, (1 MHz)
—1 MBARELIFRERREE (USART) |, THF
azmsz%%ﬁm LIN
—14 HUCREE (UART)
—1 A{EEIJJﬁJ_ﬁH FLUWREE (LPUART)
m [H{t CRC-32 &R
B NEZTEE=H NN BLEEiRIREEE
— FROKEAMIE 150 V
— T{FEB/E: 55~26V
— AR +1A/-1A
— LDO: 5V/50 mA
B 2 MEREkEs
B 2 BIEE KRS ORI TR S
m [fE—UID
B H7EE (SWD)
m T{EEE: -40 ~ 105 °C
B % QFN40
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BHx

Fa = OO UU TR 2
L. BB oottt ettt e b et et et et et eateateae bt eheebe et et et et ent e st ereeaeereereeteete et entens 6
2. BRI ...ttt et et r et eebe e be et et tens 9
0 B N1 0 0§ (= [ = SR 9
2.2, EBBEE ettt ettt et et st re e eteereete et eteneens 9
20 T = To Yo | = W 10
24, BHERZRIE ..ottt e 10
2.5, EETREETE ..ottt ettt a ettt et ettt 12
2R DO == 5 -1 OO ST 12
25,2, B BT ettt ettt ren e 12
T = = = =SOSR 14

p 2 N v <= = v PO 14
2T { v 2SSO 14
730 = = L v AU 14
2.8.2.  BRIEEL oot ettt 14
2.7, TBEFEINIIEE GPIO ... ettt s ittt sttt 14
730 S 0V 7NN 15
p R T == OO 16
2.9.1.  FABHZEEIZE NVIC cooooeececeeeeeee ettt et n s enaen s 16
2.9.2. AT RIHHT EXT oottt 16
210, FEEEEHABE (ADC)  oooioeeceoeeeeeeeee ettt 16
211, HEEREE (COMP) oottt nennanes 17
I I = — ¥ iy T (017 =T TR 18
2 T <= 1 <SSO 18
BT D= =1 1 = SO 18
B D = =)= 1 =TT 19
2.13.3.  ARIIFETERTEE LPTIM oottt n s eneennes 19
2134, JASTET I (IWDG) oottt n s enann s 19
2.13.5. BOBTIIT (WWDG) oottt ettt ettt ee et en e 19
2.13.6.  SYSTICK TEHTBE ..voveiieetieeei ettt ettt bttt ettt 19

p 3 S 1 T (= 3 ) OO 20
215, (EIRTTARBEEITEI(CRC) coooveeeeceeeeeeeeeee et nesn s nennenes 20
2.16.  ERECBITHUSE (SYSCFG) oo ettt ettt 20
217, PBIESIE (DBG) oottt ettt ettt 20
2 < T L O - [OOSR 21
219, ERITHMBIELD SPUIS ..o, 22
3 R ) == =05 22 (01X = & ) VOO 23
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221, (RUHEERTEUIEEE (LPUART) oococeeeeeeeeeeeee et ee st aen s nesnenes 23
3y T )= | e =z v Y 2 OO 24
223, SWD oottt n s 25
] LT OO 26
O -1 = =23 = =1L OO 34
3.2, BRI B EFITIBEIIET .....oooeeeeeeeeeeeeee ettt en e 35
3.3, BRI F EBTIREIEET ..ottt 35
Fc < OO 36
=2 = - ST 40
T 2 OO 40
LT T 71 Y = 1507, == A ST OT 40
B.1.2.  BHBU(E ettt e ettt een ettt n ettt eeeeeas 40
TP =3 - = 1= TR TP 40
IR TR =2 - OO 41
Lo T T =<1 == I K (=< = = TR 41
oI T i N == I === = OO 41
5.3.3. REREIF PV BRI oottt ettt 41
oI T I === = OO 43
5.3.5.  {EDIEEAETUIRBRATIE] .....covoveceeeeeeeee sttt 46
Lo I T | =1 L Iy = TSR OROTRT 47
5.3.7. PIEBESRATEIIE HSIAME .. oo, 49
LT T v = L s o o R I = TR 50
5.3.9.  BHHETR PLLATME oottt 50
LR T KT = 2= == TR 50
B.3.11. ESD & LUEME oot 51
LT T = PR 51
B.3.183.  ADC A oot 52
5.3.14.  EUEREBAEME .ottt 54
LR T T 1o — N = = L« TSRO 54
53,08, R B R BRI . o i eee e 56
LI Y A v === = RPN 56
5.3.18. COMP KBS EEEIFIE(6-DIt DAC) ..o 57
LT e T =1 11T < SO 57
5.3.20.  JBIUIAEIE ...ttt 58
5.4, BB B BE H ST T .. 62
BAL.  ARBIB IR ..ottt e e 62
N = 111 OO 62
o TR T = -1 = /ORI 62
LN S 7 3 = = OO TRTRROROROT 63
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B4, ARBREE .ottt 63
LN - == I (=7 N — TR 64
BAT.  EBAEEBEIER et 64
Lo (v = - 1 SOOI 66
FARE - - = OO 67
A% T © ] NV T =3 £ 2y PRI 67
ST 1 1 = OO 68
T 7. ;51 IO 69
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mis N\

1.18 91
PY32MD530 ZRFI{iz458 SZ PSRN 32 {7 ARM® Cortex®-MO+N#%, SEEETIEBER MCU, SR
64 KB Flash #] 8 KB SRAM 77588, &=E L{EIER 72 MHz, &S AR LIS MR, mHAER
[2C. SPI. UART., USART. LPUART Zi&Ef/ME, 1 8§ 12-bit ADC, 5 16-bit FERTEE, 2 BRLVILEE, 2
iz =N N B T ey N

tE5h, PY32MD530 iR EER ¥ —1NEA 150 V i [EEEIAI=48 NN T3k, FFIKEIIMES MOSFET 2¢&
IGBT, PY32MD530 §& 5V LDO, BILUHE MCU AR5/ 5 V BBREX,

PY32MD530 RFMiEHssi TIRRESEE/ -40 ~ 105 °C, TFHE[EBE 2.0 ~5.5V, TRt Sleep.
Stop {RIDFET/FET, ATLABEARAYRINFER .

PY32MD530 RFIIEHIEHERTF 5.5 ~ 26 VBIA=#E/84H BLDC/PMSM. {AIIREENIAVIREHZSI, &R
FE5E0T: BoAXEE. BEITE., [RERLEEE. E2HOXE. XTBEH. REKRENE,
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xR 1-1 PY32MD530 Z5I7= Rkl B 44iE

Mg PY32MD530H28U7
Flash (KB) 64
SRAM (KB) 8
SR ERTEE 1
i B FarERTE8 4
i it 1
SysTick 1
=iz 2
SPI(12S) 2(1)
E[E UART 1
ME) USART 1
LPUART 1
12C 1
DMA 3ch
RTC Yes
B 23
ADC @&
7+5
(FNER+PIER)
LED COM 4
LCD COM 23
briss 2
B A RE /Pl RIS RE 2
BEE 72 MHz
TYEEBE 20~55V
TIERRE -40 ~ 105 °C
LS QFN40
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SWCLK
DMA
SWDIO SWD Systick - <#> >
as AF < ystic 3iEE |:> Fgfiﬂ Hl%gw VDD Voltage
I ' Regulator
cPU ®
VIN —— (I, c TEST vccio vcc
W —I—— @ | CORTEX-Mo0+ £ [ vech [
frac= 72MHz ] SRAM vee — [susRy Vss
LDOS = SUPERVISION
LDO12 | svibo NVIC I0PORT POR/PDR
INPUT GPIO @
I3 PA7 PORT A o
PA HHH 8 Filter l— NRST
’7 Control < > 4 HEIM
o ?80 PORT B 5 HEE
PB1 2=l
2
PFO < =<': 2 = °
oF »5 PORTF o
C RCC
| b Reset & clock control
MU = e [
ve 2 { — PITLTTT
M g3 System and peripheral
4 - INT CTRL ystem and periphera
vsv 2a L > clocks, System reset
VBW 35
HOW = EXTI
VSW 1
Lou
LOV ; _
Low | from peripherals ‘ S-AHB TO S-APB ‘
GND e _
n CH1~CH4, BKIN,BKIN2
IN-+ < > comMp1 e — CHIN~CH3N, ETR as AF
ouT comp2 o CH1~CH4, ETR
P
[ g as AF
7N | > abc  |/F(—— CH1 as AF
¢ BKIN as AF
INN < OPA2/PGAZ | /e ® INLETR as
INP — AF
e OPA1/PGAL woe K ——>
[ {—— 1Hz Out as AF
MOSI,MISO,SC /2 i I RX,TX,RTS,CTS,
MOSI,MISO,SC\< > SPI2 H RX,TX as AF
NSS as AF ‘ SYSCcrG
RX,TX RTS,CTS
DBGMCU ’ ’
SCL,SDA as AF < ’ 12C1 _H as AF

VDDA domain

Power domain of analog modules: VCCA domain ‘ VCC domain ‘ ‘ VCCIO domain

1-1 TRERER
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2. ] GE B ik

2.1.

2.2.

Arm® Cortex®-MO+R#%

Arm® Cortex®- MO+2— A iZAIER AUV AIRITRINT IR 32 fi Arm Cortex 43828, BEAFARKAR
BT RENFL, 85E:

m EEER, ZTFEINRE

BRI, TREElT

mEERNEEES

Arm® Cortex®- MO+4LIERRRE 32 (U, EFAMIIIFEMMAE, 72 RAvKIBERSRY. IS8
SREEHERARMESEM ZMANRIT, RUSHGEGEY, BSRFEMRARS, =47 32 (2R
THENATHAERY S ERE, EEEU 8 7N 16 fiMi=H=R B A ESRNIEEE.

Arm® Cortex®- MO+5—MRERIXETHTIEHRE (NVIC) EEHESE.

=it =8

ERER SRAM, @i bytes (8 bits) . half-word (16 bits) 8;& word (32 bits) BISET A
SRAM,

FAEERL Flash, B8 2 M ARRVEXIE AR :

B Mainflash Xif, ©B8ENBEFNAFEE

B Information Xis, 384 bytes, BEIELATERS:
—Option bytes

—UID bytes
—User data bytes

—System memory

Xt Main flash memory BY{RIFEIELAT LML :

B ERIP (RDP) , BrlEkBSMNERRTTIAL,

B SRIF (WRP) =4, LIGLEAEENSERE (BTEFFESEETINRE) . SRPES/IME
PB4 KB,

B EMFDERP, SRR,

B THRIBEERIF (PCROP) , EENRIDIEHARIF.

B Z2XIERIP (SECPROT) , ATREXIERF,

9/69



PY32MD530 ZEFIEUEFAR

2.3. Boot R

BidECE BOOTO 5§, nBOOT1/BOOT_LOCK (FFHFERFTH) , aliEFE=MARNENE
=, TFRFAT:
% 2-1 Boot Bi&

Boot mode configuration

BOOT_LOCK ™ 5 50T1bit | BOOTO pin Mode
1 X X BEHIM Flash E1ZEXE5ED
0 X 0 1532 Main flash {EREEIX
0 1 1 1%3% System memory {EARSIX
0 0 1 &8 SRAM {ERBEIX

2.4. BRHHESR

CPU [SaEBNARRITHIRER Y HSI8 MHz, ERRFIE TERILAEHECE RS R R BRI R,
BILASERAIE SRR S |

m —{ 8 MHz FIREREIEE HSI BTHp,

B — 32.768 kHz HJECERIAIEE LS| AT,

B 4-~32MHzHSE Rf#h, HERLUERE CSS e HSE, WN5R CSS fail, BB MEIRAS
Bd$h9 HSI, [ERT CPU NMI HRlfF=4E,

B —/ 32.768 kHz LSE R¥8f, FBEEILUEEE CSS IHREME LSE, $NER CSS fail, B{4HSBEnhitiR
EGeAE 8 LSI, [ERT CPU NMI JRlfiF=4E,

B PLL AYfp, PLL JRATLASER HSI 8 HSE, WNERIERE HSE J&, 2 CSS fEgEFA CSS fail A, X
i7] PLL #0 HSE, SR EFATENRA HSI,

AHB B LIETFRARIHSIH, APB BIHEJLAET AHB BI#h94. AHB F1 APB BIHARES
72 MHz,
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HSI:
LSI:

High-speed internal clock
Low-speed internal clock

HSI10M R HSE: High-speed external clock
HSI10M » to RCC,FMC LSE: Low-speed external clock
PLL: Phase locked loop
LSI RC
32.768kHz to IWDG >
LSI
0SC32_0uUT LSE LSE 1o RTC
O 32.768kHz || o HsE >
[]95C32_IN || Clock
detector
. RTCSEL to PWY >
S LsE
= .
LS| To AHB bus, core, memory and DMA
»
pLL AHB l )
.| PRESC FCLK Cortex free-running clock >
HSI10M /1, 2..512 To Cortex system timer
EEEE— >
MCO HCLK
PCLK APB PCLK To APB peripherals
— PRESC >
SYSCLK /1,2,4,8,16
HSE ° PCLK
4 HS| LSE to LPUARTX
HSI RC * SYSCLK LSI
8 MHz
PLL
PLL PCLK to LPTIMx
LSE
X2~18 LSl
(7]
PCLK
LSE LsC to COMPx
PLL/1~2
HSIDIV LSI
0SC_ouT HSE HSISYS PLL/1~2
0 4~32MH to ADC
z HSE SYSCLK SYSCLK
0 OSC_IN Clock LS|
detector _ISE | X1, TIMx_PCLK
X2 TIM3/14/16
TiMx_PCLK TIM1_PCLK
PLL TIM17_PCLK

E 2-1 RBAShEEE
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2.5. BEEE

2.5.1. EBRIEE

VCCA domain
VCCA sEg
| VREFP g5g
VREEN | APC % f:g':c
VSSA
3-8
VCCA B
cmP E
VSSA | OPA/PGA K]
VREFBUF
HSI10M
vee [‘
VCCD domain
Vss
W% PMU § §
vcep | POR/PDR,BOR,PVD >e>
FLASH %
HSI/HSE ]
VSSD |p| 3
LSE/LSI VDDD domain
z:scs oo VDDD T ]
SRAM )
I— Core [ |
Digital peripherals
VCeD 8.8 10_CTRL -
=8 IWDG
vssp | Fash 2 LPTIMER -
VCCIO domain
vcao § = g
vssio |10 10 pre-driver é
2-2 EERIEE]
*x 2-3 BiRIEE
wS MR HiFE g
1 Vee 20~55V BEEFRER IS RIRHEIR, BEHBE&ERYy: BoEIIRERK.
2 Veea 20~55V BAEPDEIMESYEER, RETF Vec PAD (HBAJIZIHEIRERR PAD) .
3 Vecio 20~55V £510 {88, RKBTF Vcc PAD
kBT VR B, ACHRREERBIERE (CPU, &%, RCC,
4 Voop 1.2V PWR, SMZIP) . SRAM{fH, = MR {itEEET, it 1.2V,
ZFA Stop 1z, P4FECE DLPR R,

2.5.2. HjREEE
25.2.1. LETHE(HU(POR/PDR)

iRt Power on reset (POR) /Power down reset (PDR) &R, i iR EEBBF I TFEEN.
IZERE R MR TEMRIF LIE.
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2.5.2.2.

2.5.2.3.

REE(U(BOR)
BRT POR/PDR %I, ALY BOR (Brown-out reset) , BOR {XAJLABITIEIIFTS, HHATERERIX
IR,
% BOR ##]FHAY, BOR WYRERTLABISIENFTI#TIERE, B EFFI TGN RER T LA EIRECE.

N
Vee
VBORR8 f——=======—————m
————————————————————————————————————————— VBORF8
VBORR7 f-————==—-—————————oo-
—————————————————————————————————————————— VBORF7
VBORRG | -—=-—=-—=—=—=——————
——————————————————————————————————————————— VBORF6
VBORR5 | ————---==--=————
———————————————————————————————————————————— VBORF5
VBORR4 f——-=-======———
—————————————————————————————————————————————— VBORF4
VBORR3 |—-—=-—==-===~
————————————————————— e 2 L2
I I
| |
I I
| |
| |
| |
VPOR |———--~ } }
r----4t-----—tr F----\ VPDR
I I I I
; ! ¢ t
>
| | ; ;
| |
tRSTTEMPOl—>| ! f i
| ; |
Reset with BOR off ! } |
tRSTTEMPOl—>)] i |
Reset with BOR on } } }
(VBORS VBOR3) [ [ ! [
fffffffff POR/BOR rising thresholds
fffffffff PDR/BOR falling thresholds

2-4 POR/PDR/BOR &
REIET(PVD)
EBEHM (Programmable voltage detector) HESRETLARESRAET Voc BBIE, &A@ dSEeE T
BtE. & Vec BTHIETF PVD BUGNIRAY, FEERNNEMIRR.
IZEEEPERERES] EXTI A9 line 16, BURTF EXTI line 16 FFHTFIESAECE, 24 Vee EFHBIT PVD BI#E
M, HE Vee BEEEI PVD BENALLT, P=Edlr, EHEERSEFTEFTLATESN

shutdown {15,

Vee

VPVDR:

Configurable
hysteresis
VPVDFx

PVD output

2-5 PVD [R(&
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2.5.3.

2.5.4.

2.6.

2.6.1.

2.6.2.

2.7.

R ERETER

ORIRLT 2 MEEEETRS:

B MR (Main regulator) SR IEEGITASHRGTIE.

B DLPR (Deep low power regulator) £ Stop =T, 2T (RINFERNEER,

(RINFEIRT

SHREEERETERNZI, B 2 METhFE:

m BERIRIU (Sleep) @ CPU HCLK BI$HXiH) (NVIC, SysTick FIfF) , SMKATLARCENRIFT
B,  CGEMRFEBELRTIERIEIR, ERRTIFEREXRANZIER) , Vooo FEEN MR &R,

m (EIHER (Stop) : BIEATSRPLL, HSI, HSE{, LSIFILSE JLMRIEGERRERERTE.
Vooo fAE=E LIFEHFRERE I DLPR &R,

=1 (v}

ChRRRITRFMESL, PRI BREMMARENL
2B =] i
BEIRSEMELL T UFRMER T

m TS (POR/PDR)

B XEE{I (BOR)

RR8

HFEELITESR, FERREA:
NRST SIS

BOE WS (WWDG)
MBI MER (IWDG)
SYSRESETREQ ¥t E1i1

Option byte load £{i7 (OBL)

BREBAEE GPIO

A GPIO EEILIHZGEBE NEE (push-pull & open drain), #A (floating, pull-up/down,
analog) , JMEERINEE, BEVHISARL /0 OECEINEE, TLAELE LCD 1/2 Bias i,
75 10 Port / AHB BE&IES

MRS #ERRHEETRRY + Eh TR

iRk BEUIES S (GPIOX_ODR) HEYME (SRIhAHE)

BN /0 B TIREIERE

BMNRES: ¥, LR TR &

HIEMANIXEMNEIES 788 (GPIOX_IDR) &EIMR (ERTHEEHAN)

UE(/E(IEFE (GPIOX_BSRR) , 72¥FXd GPIOx_ODR R Sif(d]

BENE (GPIOX_LCKR) R4S 110 OBCEINRE
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2.8.

mEHIRE

m  SHREEESFSR (8110 0% 16 MERINEE

m AFHIRPRIEEEIIEE

B ESEREN 0 SIRISFEINEE, #18 1/0 OFA GPIO, EE{EASZIMIMNEIZOTIAS
B TOJfcE LCD 1/2 Bias &

DMA

EEFESREFN (DMA) BREHEINRIIFM SR Z BSE Tl 2R EEREESE. R
BEYEAT CPUTH, BIETLUBY DMA REEE), XET5E T CPURIRIRFRIMELR{E. DMA
EHI2EE 3 NEE, 8MBERIAREERET I EESMINRIEHERSRNERER. EE—MF
FERINEZ DMA IEREHA L.

FEINREAT:

3 MR P ECERYEE

BNBERTRET LRI —IMNIAIEM DMA 5K, SN BEEREIFIRENA.

ER—1 DMAER £, ZMEKAERINRATLIEBTI A RIZIRE, MR EEFTBE R
T (BESHEMIERES)

IR EIEFAEASIERERRE (FH. 7. £7F) , SHITEMFENTRE. RMEiR
HotE R R R R B BRI ST

AIRTERNIRAI BRI, AR, B

BNBEHE 4 MNEMHNE (R (1B38) « REmTo. FRERTH, EaER) | X
4 DSBHIREHTIBER, A N ERIRAIPRTIER

iRt ifRRlal. IMRAIEiERS. FHERRfIINR. IMRFNIMRAYETEE S

SRAM, APB F] AHB SMRIIEI{ERISIEAYRFIERY, Flash REEE/RAREENBR
SRR AR TN IR MEIMET

—  HINRIBULEREF, TRfERsIbILiRES

— ANRIMBUFERERINZL, TRAERSHBULORIS

— ANRIBHLERES, fRfERsitbiiERTINE

— MU iR Rt RS RN

BRIET A RAE (G512 0 ~ 65535

TEIMETCSSBREIAFIBRIEA (1 ~ 255)

Rt EE R

— B—{&H: = 1 )REUERSE 17X ACK

— HESE: RoEENEIEERESE 1 X ACK (FrEHiEREERERMTE)
SRR R AR IR ME o U

— PRI SREMPRRRE SRR, BRI iSRS

— REMEI B 1 REIRR RIS S E TR
SHHEEIMED FHA RGBT P& S
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2.9.

2.9.1.

2.9.2.

2.10.

FR B

PY32MD530 j@id Cortex-MO+RbEREEPIERAIR ERHTIEHIER (NVIC) FI—NT RhE/SEH=HIEE
(EXTI) REFE,

FRERZHIEE NVIC

NVIC 2 Cortex-MO+ QFRSEPIEREFEA IP, NVIC BJLARMESR BAMREEIMERAT NMI (A<E] B i)

FRT ReIMERRlT, LA Cortex-MO+ PIEBRE. NVIC 1T RiBNMARER

QLEEEZOS NVIC BEERBE AR T RIS HIER FERSFIRZE (ISR) BshZBENER.,

ISR MEFIE—NEERP, FHEE NVIC N— P Eitit, FHITRY ISR EEIERARERE
WFIFRIERFZERY ISR FFSERMAT,

RSN RNPIBMRE, MRATSROPHEHNFESEFEN, HEEIARNSMARAIFIT
FHRBERIRN, S—FUCIRAERE (tail-chaining) . BN—NEMAHRD ISR RERY, AEE
—MEBRYEMERAY ISR, NS AERNIERS TR ELEE, XD TR, BT
FRIRRER,

NVIC 45t

(REERS R TLIE

4 ReRTILIER

35 14N NMI eRiifp

32HF 27 AR FRARSMNERRET (RE4E 16 4> CPU BYHHT)

SR TR TR 5Tk SR

H5RHE (tail-chaining) ffift

BT EIEER

i RARER EXTI
EXTI BN T AR EMHAIRIEN, FHELLIEREM Sleep/Stop tRTUIARERT =4 IRBESE{4/hitfT,

EXTI IZHIzsEZMNEE, B8R 23 1\ GPIO BYERNA{ER 16 4 EXTI line, 2 COMP &)
, LAB RTC/I2C/LPUART {EINFEIREE(FS. H GPIO, COMP HJLAECE EFHA. THEAEIGEHM
. {HA GPIO (FEBIIERESHEE N EXTIO ~ 15 1Ei&E,

B EXTI line FRJLUBIE 1728007 /.

EXTI {2528 0] LURBSREC O BRRT S A HBRE ARKIF .

EXTI I=HI2shSFREE N EHE, BIERE Stop BT, LB EIHEIREEE HEER
PIREERISKIR, =& IRBISEEHUTRY GPIO FISE1H4,

1REEEER (ADC)

SAEB 1 12 7l SAR ADC, ZIEREBRS 12 N EWNERIEE, 81F 7 MNMPEEH 5 1
WEEE, SEBEIEREREESRE (1.024V, 1.5V F]2.048 V) SHEERE,
AEBEESIE Ts, Vrernt, Voc/3, OPA1, OPA2,

E E B X FF
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2.11.

BBENEEEN AT LORERGIR, TR, IRESHER., BIREREEEANTTHE G 16
(RS R+,

BB AN ANEERAEEEH 7AFREXNESEREE.

£ ADC ready, REFLER, IR, FhIfGiRsior, SIS I mEEEHRE, HSHS MY
RS F=AE R lmEK,

ADC TJECE 12 fif. 10 fiI. 8 fif0 6 IR

A ADC RHEZ: 3 MSPS

XEFERE (BEEE)

XAF OISR SRAERT (B

RS FaR I ESHUENTT A

IFHINEIEEERRIRAT DMA 153K

XIFOIECERY 16 MINEERE R

SIFOTECER 4 NENFSEE R

Eb#kz8 (COMP)

R ER 2 MMEBALLEEE (General purpose comparators, COMP) , 435I& COMP1/ 2, XD
BERATLMERBRIRRIER, R LASENERASE—RER.
ErEas eI AR FRTE :

WEHMESHMA, FERIFEERIREES

RIS SET

L5kEERTERAY PWM MtHiEERT, MIpE EHAER At [ElE
XIFRBEERTIIEE, SRR RBENESEREAN, ISLHRIENEEERE
£ 1/0 3|§

Vec/Vrersur B 64 1553 E

BRI

OPA1/OPA2 i

VREFINT

Bl RTEREFITFE

G ISl

BiES 7SR (LOCK I8E

AT LABOERER 1/0 B timer RUAERfLA

B4 COMP EBIF=4881, AIESHMENFEER (Sleep/Stop) AILEE (EIT EXTI)
IR R R B IR B SRS R T RE

SR PR AP IR A

#% Windows COMP Ihg
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2.12. IEE A (OPA/PGA)

OPA1/2 IERAJLAREECE, &R TEZIEKEsF Buffer N3
B2 MR REIER
B BNEREARDRIEEISE 1 8, MHAIERCEISEE 18810, IREMmEEILLREENR ADC
B OPA HUEINEBER 0 | Vec, MHTEER 0.2V F Vcc-0.2V
B AJEEALTREMER
— 1BREBER, (General purpose OPA)
—  OIYREEEKHER, (Programmable gain amplifier)

2.13. ERI=R

PY32MD530 A EIERTBRAMF U R R
& 2-2 TERf=RARE

*xB Timer iz | iEnm FissR | DMA | iSR/LbENEE | BiMat
SRERTEE | TIM1 16 i | IBIE. BBk, OIS | 1~65536 | s2bF | 4 3
TIM3 16 i | B, BE. FUORISF | 1~65536 | STiF | 4
BFIERTEE | TIM14 16 i | B8 1~65536 | AAxzi | 1
TIM16,TIM17 | 16 fiz | st 1~65536 | Szi5 1 1

2.13.1. BEENE
SRERRS (TIM1) B 16 (FPI4RED MESIRENRIE shaEit 828 Em. ERULUHMBIESMMEE,
B8iF: BAGES (AR T KENE, sEF-ERdiRE (BHR. Bt PWM, HIEXiE
ANHER PWM)
TIM1 8% 4 MRZiEE, AfE:

B AR

AR

B PWM 4 (IAFEEPOMTTHER)
B BRI

B PWM #Z1EI0AE

R TIML BEERNTRERY 16 iHATes, WEEAS TIMx It ERMFE. WREEH 16 i PWM
Kazs, WEBLEFEESD (0~100%) .

TIM1 37§ 144 MHz i,

£ MCU debug &=, TIM1 aJLUREEITHEL.

EEHEEZMI89 timer $54EHZ, Ei TIM1 JLABE AT E88EEII8E SEMBITATES— T (E, LA
Cipagere Thssui-3

TIM1 %35 DMA IH&E,
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2.13.2.

2.13.3.

2.13.4.

2.13.5.

2.13.6.

B FEREE

BFIERTES TIM3/TIM14/TIM16/TIM17 EHEIRFEF SRS IRENRT 16 (U B ahdeakit EMEstam.
TIM14/TIM16/TIM17 BE 1 MEZIBERTRARRAHILR, PWM B Bk &,
TIM3 BF 4 MiBERTMABRAEIE, PWM &R ME L.

TIM17 3235 144 MHz 1144,

7£ MCU debug &=, TIM3/TIM14/TIM16/TIM17 AJLUGREETEL.

(EINFEERIES LPTIM

LPTIM 2 16 {UERIEE, LPTIMERFEMNRIFERPIEEERIRE 15615 BE A TSLhmAY IR A+,
LPTIM SIN—FMRIERAIENSER, IRERTENITIaeIMRE, R SRINFEREERR.

LPTIM J9 16 {37, iBIEI+E458

3fuFnmiieEs, BB 8 MRS IREF (1. 2. 4. 8, 16, 32, 64, 128)

BIERTE: LSE. LSI#0 APB AY$hak&EIMERaT R

FFRURFESAET

2L TIEE TN Yo7

£ MCU debug #2=(,, LPTIM AJLUKREEITEE

M37EI]E (IWDG)

OHRASEMRT—MIZEI A (BfR WDG) , ZiERESERERK5. NEERRRIEERIRESR.
IWDG AIF R T RIGROERAITIREREL, FHETEESAZHEERT timeout (BRALR RASL,
IWDG H LS| 8# LSE fRthtsh, iXEERIEEERISH Fail, tHEEfRIFTIIE.

IWDG RESEEE WIEAEMAZINIEIISTE, HEL RSN ERERGIAIRA.
BIERFETRES, ATLAMESE IWDG REHHER,

IWDG £ Stop {E=HIREEIR, IASMAISUREE Stop 2=,

#£ MCU debug #&=(, IWDG BJLURESIHEUE.

&O&%\ (WWDG)

EABEOE HEETFT— 7 (N TTIHEEE, TREANEHIET. BHMTEE, ©ILMERA—
NEIWIRERIRS, TR APB B (PCLK) , BEEETENEES, IHEREERILIE MCU
debug &= FHIFLS.

SysTick ERIZE

SysTick IR E JBTEEMER S (RTOS) , (BHAILIBIFRERIR T ITEES.

SysTick 44

B 247 [T

B B5EHEN

B HEESICE 0 BSR4 Rl (RIBF#RT)
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2.14. EER I (RTC)

2.15.

2.16.

2.17.

SERTRS PR — MR AVERTRR. RTC BRIAE—AEEI RN AR, THENKEEET, IR
PHBAIIHEE. EXUHERRET LERNRER SRR B H AR,

RTC ATSRERESES S 220/ 32 (A fRiEit4iEs

RTC St $EA LA LSE, LSI, HSE/128, {8 Stop &=\ FRAELER LS| 8 LSE {EATE
A

RTC AJLA=AmshAiy, Forhifliast-hi (RI5#R)

RTC ZHAT eI

£ MCU debug #&3{, RTC BILUAREEITEL

BIRAURKREITE(CRC)

BRTLARY (CRC) HESATRIMEERIEMSREEE 32 £ CRC HHEER, ERAMIKAER,
CRC HAEBRIATHCEIE S Hm S SIS ERIEAIEEEME, ORC HEIBTAT 1 4 32 Rk
EEes:

{#£f8 CRC-32 (LAXK) ZINz: 0x4C11DB7
SKRF 32 (UEHRRA

BRI 32 R ERAEEA— 5Fs
BN 8 fiiE5fFes (A ABIEIGRRIFAE)
THERGE: 32 bits & 4 4> AHB A

RREEEFIR (SYSCFG)

SYSCFG R FZE5e N T I8E:

12C 258 10 JEiRHERERN K]

HRIEARRE boot 1R, MREIHIIATERFX.
DMA IMSIBIEISEEE .

LN ELELE

MR BETXERE (PA9/PA1L0)
A8 GPIO RIIRFS R ERAYERE S K]
PVD Lock R9fEEBE 5K

Cortex-M0+ LOCKUP B{#EgES%A

i3z (DBG)

MCU DBG &Rt BhEX 2SRt LA R IhEE :

SSEREANE LR
CPU A HALT Y, =HIERTEE. Bl WEIEHEEE LT
CPU ## A\ HALT B, FELE 12C #BAT
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MCUDBG S77e81F 24t F ID %385, {#F sSW EitiEN, &P EREEaLASEIL ID 4353,
2.18. 1’°C #0

12C (Inter-integrated circuit) SEEREOIERAUEHIEEMBIT °C 8%, RIS ENIE, =HRE
12C REAFERIRFE. i), FEFRFE, IFRE (Sm) | RE (Fm) | HURIEE (Fm+) ,
12C %t
B Slave 1 Master &=,
— XEFARBEREE
FOEERET(SmM): =ik 100 kHz
—  PuEER(Fm): BiX 400 kHz
—  REEEES (Fm+) @ BIA 1 MHz
®  {EJ9 master
— 774 clock
— Start ] Stop H9FT4E
B {Ffyslave
— OIYRRER 12C Hehtem
— STOP fURyRIM
m 7/10 (SHHES
B TEBIFENY (General call)
B ORSIREAL
—  RFEERIREL
—  FtEmRREAL
— 12C busy #R{i
B ERINEAL
—  EREESX
—  IIEHEERIERY ACK K
—  Start/Stop $HiR
— J@# (Overrun) /RE; (Underrun) (BYEHRi<IHEERELL)
BlIERIRTERRASTIRE
BB
TP RS INRE
{RIhAE B PURCIRAR
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2.19. BIFIMEEDO SPI/I%S

EBITHMRIED (SPI) RFSHSMNIREUFNT. €T, BIRSHNSRTHINERS. WAL
WECER TR, HAINBMREIRABEM (SCK) . BOKRELIZERESXTIE, 1°S TheER
A SPI1 X2,
SPI 4N T :

N
n
u
u
u
u
u
n
n
n

Master B(#E slave 12z

3 LeWTELER

2 BT R ER (BNEHES)

2 BT REH (FTNEEHEL)

8 {MEE 16 (&t

XFFZEE

8 MERIUBRIFERMOINAL (&RAJ9 36 MHz)

MEZURER (BAJ9 24 MHz)

FREIAMETL T AR EEE AT NSS BT : £/ NBRIFRINESHE
BRI AR SR ERDARAL

ARIERIEUREIRA, MSB 7ERTEL LSB 7Rl

Bl RIS FAIEFNIZEIRS

SPI REITIRSIRE

Motorola 1 T &=

B 5 e BRI ERTVER. [ # LR CRC EiRIFE

2 ME# DMA BENRIRER 4, FEEJ 16bit (ZHEFRMIRES 8bit B, BEEJ 8bit) AJHRAIU
Rx 1 Tx FIFOs

BREERESR (12S) :

BTEE ((WRiEsdEK)

FaENERE

8 Lk PIIRIETN SRS, RISFETRSIREIAZE (8 kHz F 192 kHz)
RS LAR 16 i1, 24 fEkE 32 {1

SIS EEEHIEEN 16 7 (16 {ZEUENT) 32 £ (16. 24 5% 32 REURMN)
EIJRIZRIRTEMR M (FRERS)

MEEE FH FistR AN/ MBS TR RSN

16 (RS FRRFAR R, EBEMRSE— 1 578

SCRFRY 12S il

—  PSXFidNE

— MSBXIFiRE (AEXI5F)

— LSBXITFNE (AXIFF)
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2.20.

2.21.

— PCMimfE (16 (\iBEM EHIKECEMELSEE 16 (IR R 32 fOEE)

RS RERE MSB 1255
RIEMERITEEH DMA §

ERSFRT LU EISNEBESMIR S, ELREIEDD 256 x fs (fs &

BRI &= (UART)

B
|
|
|
|
|
|
|
|
|
|
|
|
|

FEUWRER (UART)
2§ 5/6/7/8/9 NIERITEIR
35 12 i1 STOP i (5 {u#dEsY: 1/1.5 fiZ STOP)
SIERIE I AR
XFFEE ARG
32 §5F break i
RIa R
XRFR]RIE D EURATER
45 Tx/Rx pin eJL Bz
A/ MSBFIRST IhAE
EWIRTBE
NRZ tRERET
¥F DMA &)
SKFF 4 R NERAS R

RIMBEBEBRARTS LR (LPUART)

EIFEBARP W AR (LPUART) |, 7%

EWTREEN
NRZ #rfEtEz
ISR RIE

pIESESTES

32.768 kHz BftH, BASESEE 300 ~ 9600 Baud EERAFRFEREE SR ITHAERF

XBF$iEL: PCLK R EH kernel B¢
Word KEJECE (7/8/9 bits)
AJBcE MSB 8 LSB first #{1
STOP \#{AIECE (1/2 bit STOP)
EAZEX @

S DMA JELEEH
EIEFNEZIBOR 5588

ST RIEHERS SR

Tx/Rx pin AJLAE
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2.22.

IR RS-485/modem iz
EHERIGIEE . RIERAES BRI, BT BRI
RIERHARE

— fRE

— {ERER

EIRITG -

— Overrun {&1R

— IB&

—  IEERIEIR

—  EERIEEIR

FREmRIRS

— CTSHZE

— RESFFSET

—  RIX5H

— BEUESERR R

— NERZETH

— AR

— AR

— IRERME

— REGEIR

— IS UbED

S HF 71819 UERITEUE

3Z#F Stop/Sleep {RINFEIRTUIRES

BRRLRLEWEARE USART

BRRLSRSW AR (USARTRMT —MRIENSESHERIWRE NRZ B8 TEUREIURIINES

REZEHTENTEIER . USART ISR B e ERTRISRILRE,

EXFRLSREBENFNIRLERE, BERITFELEREE.

i B R ERIE,

ERZEPRECER DMA 15T, AL SREUERE(S.

USART #F4%:

B EWNTRILEE

B NRZ RSl

m OJECE 16 ZEE 8 BIIREF, EINEERENERENRENE

B REREEBNARERISER, &EIA 4.5 Mbits (72 MHz, 16 fSIIRHF)
B EERAFERE
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2.23.

EIRTEEHRIRE 8 & 9 fu
AIERBAELES (23505, 1. 1.58; 2 ML)
B AN AR B AORT Pia HID RS
BEe I T

IRSZRYRIEFOE fSEREAL

el

BId DMA il RIXF T
KRS

— U buffer 7

—  &IX buffer ==

— f(ERER

EHERRa

—  RERE{I

— YRR TR

AIECERY Tx. Rx 5| SWAP

MSB First ##EARIX, B

LIN EARIERERTFFFAIBESILARE LIN MBI FTAIEE

— X USART BM4ECERL LIN B, 4ERK 13 ZBRFFRT, #&) 10/11 BT

TR HI FRRTR

— CTSHZE

— REHFHRT

—  KRiEZEA

— BREESEREE
—  RNERETR

—  imHER

— R

— IREEME

—  RREEIR
ZHEERIEE

—  WNSBHEARPCES, MIBHNFREMED

MEFEMETUIREE . BRI IR, PIrPIREERK =AY : sl (MSB, 5 9

{ﬁ) ] l%?%?ilﬂ °

SWD

ARM SWD #ZMO7iFea R TRERE] PY32MD530,
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3.5| i fic &

o
[t
o
. 2
S8 vzgin gy
- a0 > > o a o oo o
< o oM m o o o m ™ m
Lo3{ 1 O : 3071 pPB3
( |
LO2{ 2 : | 2971 pA1S
Lo1} 3 : : 28 1 PA14-SWC
vs3 | :4 : ! 27: 71 PA13-SWD
HO3|{ :5 : FN 40 : 26571 pa12
VB3| 6 : Q : 25:7] PA11
vs2[:7 | I 24:7| PA10-05C32!
B Vss L]
HO2{ :8 | 23171 PA9-05C320
VB2f 39 : : 22} pag
vsif 10 42177 Vee

i S

HO1
VB1
PAO
PAL
pA2f
PA3
PA4
PAS
PAG
PB2

& 3-1 QFN40 Pinout2 PY32MD530H2xU7 (Top view)
= 3-1 SIMEXNAENGTS

i i =
S Supply 3|§D
Ground 3|
ImE
T WES /0 | Input/output S|
NC | TENX

COM | tmfE5 VimH, IFEIBANRHIIEE

NRST | SfinmO, PSR EREBHE, ASTIFEEmANEHINEE

COM_T | TolerantimM, FIFRMINBEEEART Ve, SIRAEIIBINGIHINEE
COM_L | XEBifit COM iR, ZIFEHESANRHINEE

ix - BRAFEHEMIREE, AARBEmROEBESMZENZE, FAZFENEA
SR | - BiT GPIOX_AFR Z178816ZM9ThRE

phOThee | - BIFIMNE S TFes ERE R ERERIThRE

i 1254

imIThRE
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2K 3-2 Gate Driver 3|t ER

HRsE S| R SIRITheEE
QFN40 H2
40 LDO5 LDO5 % fi
39 LDO12 LDO12 S NI
38 Vin WMATIERIR, JMZE 1 NTEHEER
11 HO1 BE 1 SUmtkIkshesng
3 LO1 BEIE 1 KumtkIkshesims
8 HO2 BiE 2 SUmtkIkshesm S
2 LO2 BIE 2 {RumtkIkshesam
5 HO3 EiE 3 EUmtkIkshesEm
1 LO3 BB 3 (R an s
38 VG 12V LDO HitRiz s
12 VB1 BE 1 SNSFEIR
VB2 BE 2 SNSFEIR
VB3 BE 3 SSFEIR
10 VS1 BE 1 SEFsEi
VS2 BE 2 SSFsEi
4 VS3 BE 3 SlEFsEi
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& 3-3 5IEN

ED B S

QFN40 H2

gfu

Driver

2
8§
|
E

Notes

iROIThRE

SHEE

Fithnznse

-

PB1

LO3

TIM1_CH3N

PBO

LO2

TIM1_CH2N

PA7

LO1

TIM1_CH1N

VS3

PFO

HO3

TIM1_CH3

VB3

VS2

HO2

TIM1_CH2

O | (N 0|~ W|DN

VB2

N
o

VS1

-
N

HO1

TIM1_CHA1

RN
N

VB1

13

PAO

I/0

COM

SPI2_SCK

USART1_CTS

LPUART_CTS

COMP1_OUT

UART1_TX

SPI1_MISO/I2S1_MCK

TIM1_CH3

TIM1_CH1N

IR_OUT

ADC_INO
COMP1_INM

COMP1_OUT

14

PA1

I/0

COM

SPI1_SCK/I1251_CK

USART1_RTS

LPUART_RX

LPUART_RTS

EVENTOUT

UART1_RX

SPIM_MOSI/12S1_SD

TIM3_ETR

TIM1_CH4

TIM1_CH2N

MCO

COMP1_INP
ADC_IN1

15

PA2

I/0

COM

SPI1_MOSV/I2S1_SD

USART1_TX

UART1_TX

COMP2_INM
ADC_IN2

COMP2_OUT
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HExE

QFN40 H2

= ivi

Driver

2
k1

w0

Notes

iROIThRE

SHmeE

Fighnzhee

LPUART_RX

COMP2_OUT

SPIM_SCK/I2S1_CK

12C_SDA

TIM3_CH1

16

PA3

I/0

COM

SPI2_MISO

USART1_RX

UART1_RX

EVENTOUT

SPI1_MOSI/1281_SD

12C_SCL

TIM1_CHA1

COMP2_INP
ADC_IN3

17

PA4

I/0

COM

SPI1_NSS/I2S1_WS

USART1_CK

SPI12_MOSI

TIM14_CH1

LPUART_TX

EVENTOUT

UART1_TX

TIM3_CH3

RTC_OUT

ADC_IN4

18

PA5

I/0

COM

SPI1_SCK/I2S1_CK

EVENTOUT

UART1_RX

TIM3_CH2

MCO

ADC_IN5

19

PAG

I/0

COM

SPI1_MISO/I2S1_MCK

TIM3_CHA1

TIM1_BKIN

TIM16_CH1

COMP1_OUT

USART1_CK

RTC_OUT

ADC_IN6

20

PB2

I/0

COM

USART1_RX

SPI2_SCK

UART1_RX

COMP1_INP
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HExE

QFN40 H2

= ivi

Driver

2
k1

w0

Notes

iwOzh

BE

SHmeE

Fighnzhee

LPUART_RX

TIM1_CH1N

TIM1_CH2N

21

Vce

Digital powe

r supply

22

PA8

I/0

COM

SPI2_NSS

USART1_CK

TIM1_CHA1

MCO

EVENTOUT

USART1_RX

PGA1_OUT

UART1_RX

SPI1_MOSI/I251_SD

TIM1_CHA1

12C_SCL

TIM1_CH3N

23

PA9

I/0

COM_T

SPI2_MISO

USART1_TX

TIM1_CH2

UART1_TX

MCO

12C_SCL

EVENTOUT

USART1_RX

SPI1_SCK/I2S1_CK

12C_SDA

TIM1_BKIN

0SC320UT
PGA1_INP

24

PA10

I/0

COM_T

SPI12_MOSI

USART1_RX

TIM1_CH3

UART1_RX

TIM17_BKIN

12C_SDA

EVENTOUT

USART1_TX

SPIM1_NSS/I2S1_WS

OS32IN
PGA1_INN

12C_SCL
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HExE

QFN40 H2

= ivi

Driver

2
k1

w0

Notes

iROIThRE

SHmeE Fighnzhee

25

PA11

I/0

COM

SPI1_MISO/I281_MCK

USART1_CTS

TIM1_CH4

EVENTOUT

COMP1_OUT
12C_SCL

COMP1_OUT

TIM1_CH3N

12C_SDA

26

PA12

I/0

COM

SPI1_MOSI/I2S1_SD

USART1_RTS

TIM1_ETR

EVENTOUT COMP2_OUT

12C_SDA

COMP2_OUT

12C_SCL

27

PA13-SWD

I/0

COM_T

SWDIO

IR_OUT

EVENTOUT

USART1_RX -

SPI1_MISO/I2S1_MCK

TIM1_CH2

MCO

28

PA14-SWC

I/0

COM_T

SWCLK

USART1_TX

UART1_TX

LPUART_TX

EVENTOUT

MCO

29

PA15

I/0

COM_L

SPI1_NSS/12S1_WS

USART1_RX

UART1_RX PGAZ_INN

LPUART_RX

EVENTOUT

30

PB3

I/0

COM_L

SPIM1_SCK/I281_CK

COMP2_INM
TIM1_CH2 PGA2_INP

USART1_RTS
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HExE

QFN40 H2

= ivi

Driver

2
k1

w0

Notes

iROIThRE

SHmeE

Fighnzhee

LPUART_RTS

EVENTOUT

31

PB4

I/0

COM_L

SPIM_MISO/I2S1_MCK

TIM3_CH1

USART1_CTS

TIM17_BKIN

LPUART_CTS

EVENTOUT

COMP2_INP
PGA2_OUT

32

PB5

I/0

COM_L

SPI1_MOSI/I2S1_SD

TIM3_CH2

TIM16_BKIN

USART1_CK

COMP1_OUT

COMP1_OUT

33

PB6

I/0

COM

USART1_TX

TIM1_CH3

TIM16_CH1N

SPI2_MISO

UART1_TX

12C_SCL

EVENTOUT

TIM1_BKIN

COMP2_INP

34

PB7

I/0

COM

USART1_RX

SPI2_MOSI

TIM17_CH1N

UART1_RX

12C_SDA

EVENTOUT

12C_SCL

COMP2_INM

35

PF4-BOOTO

I/0

COM

(2)

BOOTO

36

PB8

I/0

COM

SPI2_SCK

TIM16_CH1

UART1_TX

12C_SCL

EVENTOUT

USART1_TX

SPI2_NSS

COMP1_INP
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EDECES ] iwOINEE
- & E5 o
N ]
JEr NN N
3 (=) iE iE z SHMEE F¥hNThEE
('
(e
12C_SDA
TIM17_CH1
IR_OUT
37 VIN - - -
38 VG - - -
39 LDO12 - - -
40 LDO5 - - -

1. EfI/F, PA13 1 PA14 B/ pin #BCE /9 SWDIO 1 SWCLK AF IhgE, BIEWER.LAREE. BE R THL
EEFECEGE. BEIMEHECE, PFO 1 PF1 A PIN tBRJLA#ECE N SWCLK #1 SWDIO,

2. PF4-BOOTO ENAEFMAETL, B THIfERE.
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3.1. iwO AESHBIEEMET

& 3-4 imH A SRTHEERSY

PortA AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PAO SPI2_SCK USART1_CTS - - - - LPUART_CTS | COMP1_OUT - UARTL_TX | SPI1_MISO/I2S1_MCK _ - TIML_CH3 | TIM1_CHIN IR_OUT
PAL SPI1_SCK/I2S1_CK USART1_RTS - - - LPUART_RX | LPUART_RTS | EVENTOUT - UART1_RX | SPI1_MOSII2S1_SD - TIM3_ETR | TIM1_CH4 | TIM1_CH2N MCO
PA2 SPI1_MOSII2S1_SD USART1_TX - - UART1_TX - LPUART_RX | COMP2_OUT - - SPI1_SCK/I2S1_CK - 12C_SDA TIM3_CH1 - -

PA3 SPI2_MISO USART1_RX - - UART1_RX - - EVENTOUT - - SPI1_MOSI/12S1_SD - 12C_SCL TIM1_CH1 - -

PA4 SPI1_NSS/I2S1_WS USART1_CK | SPI2_MOSI - TIM14_CH1 - LPUART_TX EVENTOUT - UART1_TX - - - TIM3_CH3 - RTC_OUT

PA5 SPI1_SCK/I2S1_CK - - - - - - EVENTOUT - UART1_RX - - - TIM3_CH2 - MCO

PA6 | SPI1_MISO/I2S1_MCK TIM3_CH1 TIM1_BKIN - - TIM16_CH1 - COMP1_OUT | USARTI_CK - - - - - RTC_OUT

PA7 - - TIM1_CHIN - - - - - - - - - - - - -

PA8 SPI2_NSS USART1_CK TIM1_CH1 - MCO - EVENTOUT | USARTL_RX | UART1_RX | SPI1_MOSII2S1_SD TIM1_CH1 12C_SCL | TIM1_CH3N - -

PA9 SPI2_MISO USARTL_TX TIM1_CH2 - UART1_TX MCO 12C_SCL EVENTOUT | USART1_RX - SPI1_SCK/I2S1_CK - 12C_SDA | TIM1_BKIN - -
PA10 SPI2_MOSI USART1_RX TIM1_CH3 - UARTL_RX | TIM17_BKIN 12C_SDA EVENTOUT | USARTI_TX - SPI1_NSS/I2S1_WS - 12C_sCL - - -
PA11 | SPI1_MISO/I2S1_MCK | USART1_CTS | TIM1_CH4 - - EVENTOUT 12C_SCL COMP1_OUT - - - TIM1_CH3N - 12C_SDA - -
PA12 SPI1_MOSII2S1_SD | USART1_RTS | TIM1_ETR - - EVENTOUT 12C_SDA COMP2_OUT - - - - - 12C_SCL - -
PA13 SWDIO IR_OUT - - - - - EVENTOUT | USART1_RX - SPI1_MISO/I2S1_MCK - - TIM1_CH2 - MCO
PA14 SWCLK USART1_TX - - UART1_TX - LPUART_TX EVENTOUT - - - - - - - MCO
PA15 SPI1_NSS/I2S1_WS USART1_RX - - UART1_RX y LPUART_RX EVENTOUT - - . i . . . B
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3.2.

im0 B S AIIEEMREY

& 3-5 imM B SFRAThRERGT

PortB AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 | AF10 AF11 AF12 AF13 AF14 AF15
PBO - - TIM1_CH2N - - - . B B - . : . . . .
PB1 - - TIM1_CH3N - - - - - - - - - - - - -
PB2 USART1_RX SPI2_SCK - UART1_RX - - LPUART_RX - = - - TIM1_CHIN TIM1_CH2N - - -
PB3 SPI1_SCK/I12S1_CK TIM1_CH2 - USART1_RTS - - LPUART_RTS EVENTOUT - - - - - - - -
PB4 SPI1_MISO/I2S1_MCK TIM3_CH1 - USART1_CTS - TIM17_BKIN LPUART_CTS EVENTOUT - - - - - - - -
PB5 SPI1_MOSII2S1_SD TIM3_CH2 TIM16_BKIN USART1_CK - - - COMP1_OUT 3 - . . B . . )
PB6 USARTI1_TX TIM1_CH3 TIM16_CHIN SPI2_MISO UARTL_TX - 12C_SCL EVENTOUT - - - TIM1_BKIN - - - -
PB7 USART1_RX SPI2_MOSI TIM17_CHIN - UART1_RX - 12C_SDA EVENTOUT - - - - 12C_SCL - - -
PB8 - SPI2_SCK TIM16_CH1 - UARTL_TX - 12C_SscL EVENTOUT USARTI1_TX - - SPI2_NSS 12C_SDA TIM17_CH1 - IR_OUT
3.3. iwA FSHAIEEmE
* 3-6 im[ F SFThsESY

PortF AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PFO - - - - - - - - - - - TIM1_CH3 - - - -
PF1 - - - - . - - - - - - TIM1_CH2 - - - -
PF3 - - - - - - - - - - - TIM1_CH1 - - - -
PF4 - - USART1_RX SPI2_NSS UARTL_RX - - - - - . . B . B .
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4.1 ik 22 e 59

OXFFFF FFFF

Block 7

0xEOQ00 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 peripherals

User space

Reserved space

IOPORT

APB

APB

Reserved

Factory config2. bytes

Peripherals

Factory configl. bytes

Factory config0. bytes

Option bytes

uiD

FT

User Data bytes

SRAM

Code

System memory

Main flash

Addressable space

Main flash/
System flash/
SRAM

0x5001 1FFF
0x5000 0000

0x4002 33FF

0x4002 0000

0x4001 5BFF

0x4001 0000

0x4001 5BFF

0x4000 0000

OXLFFF FFFF
OX1FFF 1180
OXLFFF 1100
Ox1FFF 1080
OX1FFF 1000
OX1FFF OF80
OX1FFF OF00
Ox1FFF OE80
OXLFFF OEQQ

Ox1FFF 0000
0x0800 FFFF

0x0800 0000
0x0000 FFFF

0x0000 0000

4-1 TFiEaRIRGY
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& 4-1 Tfifi=sibit

Type Boundary address Size Memory area Description
0x2000 2000-0x3FFF FFFF | - Reserved -
SRAM SNERtE( EFBECE SRAM 9 4
0x2000 0000-0x2000 1FFF 8 KB SRAM KB, T SRAM H#Bit=s[EA
0x20000000-0x20001FFF
Ox1FFF 1180-0x1FFF FFFF | 59.6 KB Reserved -
R trimming £EE (& HSI trim-
Ox1FFF 1100-Ox1FFF 117F | 128 bytes Factory config2. bytes ming S . FlaguREATEe
EEER. LHEERIEH, IP ena-
ble 52
A FIRIRY HSI trimming %7
OX1FFF 1080-0x1FFF 10FF | 128 bytes Factory configl. bytes ¥E. Flash BERTEEESE. Ts
=
Ox1FFF 1000-Ox1FFF 107F | 128 bytes Factory config0. bytes -
Ox1FFF OF80-0x1FFF OFFF | 128 bytes Option bytes ARSI ER
Code Ox1FFF OF00-Ox1FFF OF7F | 128 bytes uiD Unique ID
Ox1FFF OE80-Ox1FFF OEFF | 128 bytes FT FT{EE
Ox1FFF OEOO0-Ox1FFF OE7F | 128 bytes User Data bytes AFX
Ox1FFF 0000-Ox1FFF ODFF | 3.5 KB System memory F58 boot loader
0x0801 0000-Ox1FFE FFFF | - Reserved -
0x0800 0000-0x0800 FFFF' | 64 KB Main flash memory -
0x0001 0000-0x07FF FFFF | - Reserved -
1RIE Boot BLEIEIERE:
1. Main flash
0x0000 0000-0x0000 FFFF. | 64 KB -
2.System flash
3. SRAM
% 42 SNESEEI
Bus Boundary address Size Peripheral
0xE000 000-0xEOOF FFFF 1 MB MO+
0x5000 1800-0x5FFF FFFF ~256 MB Reserved
0x5000 1400-0x5000 17FF 1 KB GPIOF
0x5000 1000-0x5000 13FF 1 KB Reserved
IOPORT 0x5000 0C00-0x5000 OFFF 1 KB Reserved
0x5000 0800-0x5000 OBFF 1 KB Reserved
0x5000 0400-0x5000 O7FF 1 KB GPIOB
0x5000 0000-0x5000 O3FF 1 KB GPIOA
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Bus Boundary address Size Peripheral
0x4002 4000-0x4FFF FFFF ~ Reserved
0x4002 3C00-0x4002 3FFF 1 KB Reserved
0x4002 3800-0x4002 3BFF 1 KB Reserved
0x4002 3400-0x4002 37FF 1 KB Reserved
0x4002 3000-0x4002 33FF 1 KB CRC
0x4002 2400-0x4002 2FFF ~ Reserved

AHB 0x4002 2000-0x4002 23FF 1 KB Flash
0x4002 1C00-0x4002 1FFF 2 KB Reserved
0x4002 1800-0x4002 1BFF 1 KB EXTI
0x4002 1400-0x4002 17FF 1 KB Reserved
0x4002 1000-0x4002 13FF 1 KB RCC
0x4002 0400-0x4002 OFFF 1 KB Reserved
0x4002 0000-0x4002 03FF 1 KB DMA
0x4001 5C00-0x4001 FFFF 32 KB Reserved
0x4001 5800-0x4001 5BFF 1.KB MCUDBG
0x4001 5000-0x4001 57FF 2 KB Reserved
0x4001 4C00-0x4001 4FFF 1 KB Reserved
0x4001 4800-0x4001 4BFF 1 KB TIM17
0x4001 4400-0x4001 47FF 1 KB TIM16
0x4001 4000-0x4001 43FF 1 KB Reserved
0x4001 3C00-0x4001 3FFF 1 KB Reserved
0x4001 3800-0x4001 3BFF 1 KB USART1
0x4001 3400-0x4001 37FF 1 KB Reserved
0x4001 3000-0x4001 33FF 1 KB SPI1/I12S
0x4001'2C00-0x4001 2FFF 1 KB TIM1

APB 0x4001 2800-0x4001 2BFF 1 KB Reserved
0x4001 2400-0x4001 27FF 1 KB ADC
0x4001 0C00-0x4001 23FF 6 KB Reserved
0x4001 0800-0x4001 OBFF 1 KB VREFBUF
0x4001 0400-0x4001 O7FF 1 KB Reserved
0x4001 0300-0x4001 O3FF PGAX/OPAx

COMP1
0x4001 0200-0x4001 02FF 1 KB

COMP2
0x4001 0000-0x4001 O1FF SYSCFG
0x4000 B400-0x4000 FFFF 19 KB Reserved
0x4000 B000-0x4000 B3FF 1 KB Reserved
0x4000 9C00-0x4000 AFFF 5 KB Reserved
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Bus Boundary address Size Peripheral
0x4000 9800-0x4000 9BFF 1 KB Reserved
0x4000 9400-0x4000 97FF 1 KB Reserved
0x4000 8400-0x4000 93FF 4 KB Reserved
0x4000 8000-0x4000 83FF 1 KB LPUART1
0x4000 7C00-0x4000 7FFF 1 KB LPTIM1
0x4000 7800-0x4000 7BFF 1 KB Reserved
0x4000 7400-0x4000 77FF 1 KB Reserved
0x4000 7000-0x4000 73FF 1 KB PWR
0x4000 6C00-0x4000 6FFF 1 KB Reserved
0x4000 6800-0x4000 6BFF 1 KB Reserved
0x4000 6400-0x4000 67FF 1 KB Reserved
0x4000 5C00-0x4000 63FF 2 KB Reserved
0x4000 5800-0x4000 5BFF 1 KB Reserved
0x4000 5400-0x4000 57FF 1 KB I2C
0x4000 5000-0x4000 53FF 1.KB Reserved
0x4000 4C00-0x4000 4FFF 1 KB Reserved
0x4000 4800-0x4000 4BFF 1 KB UART1
0x4000 4400-0x4000 47FF 1 KB Reserved
0x4000 3C00-0x4000 43FF 2 KB Reserved
0x4000 3800-0x4000.3BFF 1 KB SPI2
0x4000 3400-0x4000 37FF 1 KB Reserved
0x4000 3000-0x4000 33FF 1 KB IWDG
0x4000 2C00-0x4000 2FFF 1 KB WWDG
0x4000 2800-0x4000 2BFF 1 KB RTC
0x4000'2400-0x4000 27FF 1 KB Reserved
0x4000 2000-0x4000 23FF 1 KB TIM14
0x4000 1800-0x4000 1FFF 2 KB Reserved
0x4000 1400-0x4000 17FF 1 KB Reserved
0x4000 1000-0x4000 13FF 1 KB Reserved
0x4000 0800-0x4000 OFFF 2 KB Reserved
0x4000 0400-0x4000 O7FF 1 KB TIM3
0x4000 0000-0x4000 03FF 1 KB Reserved

1. 3R AHB #RE/9 Reserved fUtEHEZS(E], TTESEIE, ERE9 0, B4 HardFault; APB #Ri¥A Reserved

AOtbtEES(E), FTESEME, =R 0, A4 HardFault,
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5. BSI51E

5.1. Wi HFHE
BRAESIRIRBE, FRERYEBESBIL Vss AR,
5.1.1. RIVMEMRXE
FRAESETEARE, IS TEERE Ta=25°C #l Ta= Tamay FEITEIS R EFEUALT%, (RIEERITN
INSIRE. HEBEEBEMR RS TAEIR/IMEFIRKE.
EFRETHTIRNESMER. MRS T ZSHNEEE, REEFHHTUR. S/FEX
HESETHERUL, NEYEBINSER= (SR ERE.
5.1.2. HBYH
PedE4SETRINAE, HBIEEHREET Ta = 25 °C 1 Ve = 3.3 V, XEHIRNATFIRIHES KR,
HAAR) ADC BEHESBEIN—MIERURERE, TErEREEE TWXEE], 95 BRIt HIRE
INFETFLEEREUE.
5.2. BWmKXKTMEE
WRINESH EBEUATRISEHNENEKRE, TTREaSEC R KA MR, XEREJH T
BURSHBENSS, HAEREELEM TRUNINASRELIR, KBTI ERAKESE TR
oYy ST
= 5-1 EBEEHED
3= ik =IME mAE =1 vd
Vce HMNERIE(HEBERIR -0.30 6.25 v
v Tolerant 5|EB/E -0.30 6.25 v
" | mtes A E 10.30 Veet0.30

1. EBR Voo FIith Vss 5 IR EIEREIINB AP EEIRAIHE RS L.

%= 5-2 BTt

7S iR =A(E =213
lvee it Vee 5BV (HERER TR ® 120
lvss T Vss 5IHIBSEBAR(R R @ 120
Shopn® Fr& 110 FOiEH5 | BIAY S R 7R 100
FirB 110 FzH5 |BIRY SR FBR 100 mA
£2 /0 RYkmHERR (PR COM_L /O 4b) 20
liopiny {£5 COM_L I/0 B4 R R 80
{£2 /0 BORIERIR 20

1. EBR Voo FiE Vss 5B RLIEREIINB AP EEIRAIHE RS L.
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2. 10 FEaaE5|HEXAIARNBINFGS,

* 5-3 RERYE

75 ik #ia =21y
Tste FERETE -65 ~ +150 °C
To TIERESEE -40 ~ +105 °C
5.3. TIE&RH
5.3.1. BRAI{ERM
x 54 BREILIERY
s 88 E LS =IME BRAE =2y
fhck | IEB AHB BTERER 0 72 MHz
feck | ISR APB BIHPSAER 0 72 MHz
Vce tnEL{EEBE 2.0 5.5 \
Vi Tolerant 10 BIAEBE -0.3 5.5 v
Hfth 10 MABE 0.3 Vce+0.3
Ta NERE -40 105 °C
T GBS -40 125 °C
5.3.2. ETHBIEFH
% 5-5 LHFBEBTIERM
s e LS =ME RBA(E L=<y
tvee Veo LR 10 ® us/V
Vee TRERZ Vee TR 20 o0
5.3.3. WERE(F PVD RERFE
2% 5-6 POR/PDR/BOR #&itiutt
75 S84 =M RME | HBE | BRXE | 2
trsTTEMPO | ENFFEEATE] - 4.00 7.50 ms
EFEE 1.50 1.63 1.70 Y,
VeorpPor . | EEB/TFEEENFE
THSE 1.45 1.60 1.68 Y,
Veprhyst!) | PDR iR - 30 mV
BOR_LEV[2:0]=000 (+FHR)
BOR_LEV[2:0]=000 (T&iB) g
VBoR BOR [BHERBE BOR_LEV[2:0]=001 (_EFHE) v
BOR_LEV[2:0]=001 (TF&iB)
BOR_LEV[2:0]=010 (LFH5) 2.10 2.20 2.30
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75 e G =IME | HBE | RXE | 8
BOR_LEV[2:0]=010 (FF&iB) 2.00 2.10 2.20
BOR_LEV[2:0]=011 (EFHB) 2.29 2.41 2.52
BOR_LEV[2:0]=011 (FF&i5 2.19 2.30 2.41
BOR_LEV[2:0]=100 (LFH5) 2.47 2.59 2.71
BOR_LEV[2:0]=100 (FF&iB) 2.39 2.51 2.63
BOR_LEV[2:0]=101 (LFHE) 2.67 2.80 2.93
BOR_LEV[2:0]=101 (FF&iB) 2.55 2.68 2.81
BOR_LEV[2:0]=110 (EF+f) 2.84 2.98 3.12
BOR_LEV[2:0]=110 (&5 2.77 2.90 3.03
BOR_LEV[2:0]=111 (EFHE) 3.06 3.21 3.36
BOR_LEV[2:0]=111 (TF£R) 2.96 3.10 3.25
V_Bor hyst | BOR iRt - - 100 - mV
1. HIRIHRIE, AEEFFE.
& 5-7 PVD 1R
s 8 =4 RIME | HBE | RX(E | 8
PLS[2:0]=000 (EFHH)
PLS[2:0]=000 (&S g
PLS[2:0]=001 (LFHH)
PLS[2:0]=001 (&S
PLS[2:0]1=010 (LFE) 2.10 2.20 2.30
PLS[2:0]=010 (TFFE) | 2.00 2.10 2.20
PLS[2:0]1=011 (LEFHE) 2.29 2.41 2.52
PLS[2:0]=011 (&5 2.19 2.30 2.41
Vevo | BI4RAEEREAS N BSER kR v
PLS[2:0]=100 (LFHE) 2.47 2.59 2.71
PLS[2:0]=100 (&S 2.39 2.51 2.63
PLS[2:0]1=101 (LFHE) 2.67 2.80 2.93
PLS[2:0]1=101 (&) | 2.55 2.68 2.81
PLS[2:0]1=110 (LEFHEB) 2.84 2.98 3.12
PLS[2:0]=110 (&G 2.77 2.90 3.03
PLS[2:01=111 (LEFHE) 3.06 3.21 3.36
PLS[2:0]=111 (&G 2.96 3.10 3.25
Vevonyst™ | PVD iR - - 100 - mV

1. ERMHRIE, AEEFFUL,
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5.3.4. T{EHBf

i

%= 5-8 EITEIVEER

(SLEEP_EN =1)

G it BEE BAE "
s, ? lL
Bl i AR SR (MH2) HNgRIEH MR_VSEL 25 °C 85 °C | 105 °C

PLL 72 2600 338
HSI 8 2'b01 0.92
LSl %) :
(SLEEP_EN = 0) 32.768 kHz 201 0.48
LS|
— 32.768 kHz 2'b01 0.42
écc Flash While(1) (SLEEP_EN=1) mA
(Run) PLL 72 2600 5.41
HSI 8 2'b01 1.13
LS| T ‘
(SLEEP_EN =0) 32.768 kHz 2'b01 0.48
- 32.768 kHz 2601 0.42

1. ERMHRIE, AEEFFUE.
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= 5-9 Sleep = EBR

= i BB BAE

7e i&f7 EF RGEIHHR $E(MH2) JNgRIBR | MR_VSEL 25 °C g5 | w5 |
PLL 72 2'b00 1.98
HSI 8 2'b01 0.58
(SLEEIFfllzN =0) 32.768 kHz X 2'b01 0.48

o Flash | While(2) (sLeep En-1) 32.768 kHz 2001 0.42 -

(Sleep) BLL - p— e
HSI 8 2'b01 0.82
(SLEEIF;SIIEN = 0) 32.768 kHz gl 2'b01 0.48
- 32.768 kHz 2'b01 0.42

(SLEEP_EN =1)

1. $RETERER, FEEFU.
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7= 5-10 Stop R

EG BABIED =7 N|-|
s 25 °C iy
- DLPR_VSEL 85 °C 105 °C
MCU Driver

RTC + IWDG + LPTIM with LS| 2'b10 5.3 175
IWDG with LS 2'b10 5.3 175

lec(Stop) LPTIM with LSI 2'b10 5.3 175 A
RTC with LSI 2'b10 5.3 175
IMEKIA 2'b10 5.0 175

1. HRETERER, FEEFFU.
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5.3.5. {RINFEIETIREERY(E)
*= 5-11 {RIhFErE IR RERa)

s sHO fi#efEst @ =4 HBIEC | RX(E =2
twusteer | Sleep BIIREERTIE] - Flash 14 TFER, HSI (8 MHz) {ERRSATEp 11 - CPU cycles
DLPR {4F8, DLPR_VSEL=00 | Flash F4{7#2%, HSI (8 MHz) {EARGHTEH 15
twusToP Stop IGEEEHA Run AdiE] DLPR {tF, DLPR_VSEL=01 | Flash F#1{T#2, HSI (8 MHz) {ERERZeATEH 15 - us
DLPR {3, DLPR_VSEL=10 | Flash #1{752F, HSI (8 MHz) {EAZR&RTE 15

1. IREERSERSNERMIREERS EFHAERFEFIENE—FIES.
2. MAEERTRYMAERE,
3. BIRETHERER, FMEEFHN.
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5.3.6. HMEBRISHEFFE

5.3.6.1.

HMEREIRRT R

£ HSE Y bypass #&=, (RCC_CR HIHSEBYP Efi) , SHANSEEREREIETE, 1HNA 10 fFutngE

#J GPIO {£F,
1 Tw(sen) 1
VHSEH
90%
10% | i
Vhisew T L ‘ 1 }
trHse | i i } Er(rse) i m’ t
147 Thse 4“}
5-1 M EREIERRTHP AT R E
& 5-12 ISP EIRATEMFED
s 8H mIME BRI mAE =21v3
fHsE ext FAPSMNERETEhSRER 1 8 32 MHz
VHsEH BN |HSEBFERE 0.7*Vcc Vce v
VHsEL BWNG |BMEBRFRE Vss 0.3*Vcc
e | NSRRI 15 ns
e BN LFHTISAORIE) 20 o
DuCyse) s 45 55 %

1. HRHRIE, AEEFHFUE,

5.3.6.2.

HMERIRIERRT R

£ LSE 9 bypass #&3{ (RCC_BDCR B LSEBYP &) , T HRRYREERBIEIETE, HMAYI0 fER

YERY GPIO A,

VLSEH

VLSEL

90%

10%

5-2 HINEB(ERERAT $PAT R E]
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%= 5-13 MDA P IED

Hs sHO =2\l BIRNE BX{E =1y}
fisE_ex RPN bR . 32.768 1000 KHz
ViseH BAS|HSBEFRE 0.7*Vce - - \
ViseL WIS MR SR E - - 0.3*Vce %
s | AR AEAOR ) 450 - - ns
ORI PN =T : : 50 ns
DuCysk) e 45 - 55 %

1. HIRIHRIE, AEEF=HUE.
5.3.6.3. AIMEBEIRERMK

AJLUBIEAME 4 ~ 32 MHz BRI MEEIEIRES. TEAAP, REMOEBEAMNZRTEEAER, XERTLUHER
T AEiaER BE&R/IML.
* 5-14 SN EIERAEE
s 285 £ =IME? | HBYE | RX(E? | B
foscon | HRSHHTER - 4 - 32 MHz

Rm=100 Q, C.=12 pF@4 MHz,
HSE_DRV[L:0] =

Rm=150 Q, CL=12 pF@8 MHz,
HSE_DRV[L:0] =

Rm=70 Q, C.=12 pF@16 MHz,
HSE_DRV[1:0] =

Rm=40 Q, C.=20 pF@24 MHz,
HSE_DRV[1:0] =

Rm=40 Q, C.=10 pF@32 MHz,
HSE_DRV[1:0] =

HSE_DRV[1:0]=00 35

N ) HSE_DRV[1:0]=01 5 i i

0 | RS | ED A

HSE_DRV[L:0]=10 75 i i

HSE_DRV[L:0]=11 10

Rm=100 Q, C.=12 pF@4 MHz,
HSE_DRV[L:0] =

Rm=150 Q, CL=12 pF@8 MHz,
HSE_DRV[L:0] =

. Rm=70 Q, C.=12 pF@16 MHz,
IR HSE_DRV[1:0] =

Rm=40 Q, C.=20 pF@24 MHz,
HSE_DRV[1:0] =

Rm=40 Q, C.=10 pF@32 MHz,
HSE_DRV[1:0] =

1. BirPERE R E T HIERS HAVEIEFM.

2. HIRIHRIE, AEEFPNIT.

3. tsunse@MEA (BERY) FRMRZAZIRENSMRIE, FITFERKERSNERN, FRBKAE
IREBRFTRERBRAER.

4. BIRETHERER, FEEFPUL.

0.60

0.63

lcc® HSE IhiE 1.10 - mA

1.45

1.50

1.80

1.90

tsu(Hse)d® 0.40 - ms

0.55

0.45
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5.3.6.4. AMNIMEGERERMAR

BILABITSME 32.768 kHz RUERA/MEZIEIRES. ENAT, BIMIRIEBENZ
HERANE I ER BRIV,

& 5-15 JMBRIESR

RIS

FER, XERTLAER

ISCI): el

7S S8

SO

BME?

HEE | RXE? | B

lcc® LSE Ik

C.=6 pF, Rm=70 kQ
LSE_STARTUP [1.0] =
LSE_DRIVER [1:0] =

600 -

C.=6 pF, Rm=70 kQ
LSE_STARTUP [1.0] =
LSE_DRIVER [1:0] =

700 -

C.=12 pF, Rm=45 kQ
LSE_STARTUP [1:0] = 00
LSE_DRIVER [1:0] =

nA
1100 -

C.=12 pF, Rm=45 kQ
LSE_STARTUP [1.0] =
LSE_DRIVER [1:0] =

1400 -

gm® RS

LSE_DRV[1:0]=00

2.50

LSE_DRV[1:0]=01

3.75

LSE_DRV[1:0]=10

8.50

LSE_DRV[1:0]=11

3.50

[EENATE)

tsuse)@®

C.=6 pF, Rm=70 kQ
LSE_STARTUP [1:0] = 00
LSE_DRIVER [1:0] =

0.6 -

C.=6 pF, Rm=70 kQ
LSE_STARTUP [1.0] =
LSE_DRIVER [1:0] =

C.=12 pF, Rm=45 kQ
LSE_STARTUP [1.0] =
LSE_DRIVER [1:0] =

0.7 -

CL=12 pF, Rm=45 kQ
LSE_STARTUP [1:0] =
LSE_DRIVER [1:0] =

0.5 -

1. BirPEEE R IEE THIERS HAVEIEFM.

2. HIRIHRIE, AEEFFNE.

3. tsueseEMNERA (BERG) FTRZAZRENSNE, sHtnERRERSSNEN, FRSBEAE

IRERIRESBRAESR.

4. FIRETEWZER, NEEFPUE.
5.3.7. MERSSAATEHIE HSI 451
= 5-16 WESESRATERIFE
s 24 4 =IME | BIBE | ®K(E | B
fhsi HSI 3R - - 8.0 - MHz
Vec=3.3V, Ta=25 °C -1@ - 1@
Atempisis) | HSI SM SRR ERE Vecc=2.0~55V, Ta=-20~85 °C -1.5@ - 1.5@ %
Vcc=2.0~55V, Ta=-40 ~ @) 20
105 °C i i
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s e =4 RIME | BBYE | RX(E | B
frrim® HSI| AR E 0.1 %
Drsi®) H=EE 450 550 %
tsabnsy | HSI F2ERT(a] 5 us
lccsy @ | HSI TR 8 MHz 95 uA
1. BRIHRIE, AEEFFRUE.
2. MIERETERER, AEEHE.
5.3.8. PIBBIRSTRISHTE LS| 15t
& 5-17 REMRSRd et
s sH =4 BME | BEBME | RX(E | 8
fLsi LSI iR 32.768 kHz
Ta=25°C, Vcc=3.3V -3@ 30
Atempsy | LS| $ZRBEER Vcc=2.0~55V, TaA=0~85°C -5@ = 5@ %
Vcc=2.0~55V, Ta=-40~ 105 °C -8(2) 8
frrim@ LS| A= 0.5 %
tstabsy® | LSI F2ERTE) 100 us
lccesy@® | LSI IHEE 300 nA
1. BIRIHRIE, AEEFFUH.
2. WIERTERER, TR,
5.3.9. $tHIA PLL 4518
%= 5-18 BUEEREHE
s e 54 BME | HBYE | ERXE =13
feL N PN HER Ta=25°C, Vcc=3.3V 8 240 MHz
feLL ouT LEiHER Ta=25°C, Vcc=3.3V 48 144® MHz
tLock SifFRTE feLL in= 24 MHz 50 us
1. BRIHRIE, AEEFEFUE.
5.3.10. TFH&=84514
* 5-19 TRiE=s4FIL
s e HBE | mXEY | B
torog TUYmTERTE) 1.0 1.5 ms
terASE W/BKX/< F A8 3.5 4.5 ms
TURIEINFE 2.0 3.0
lcc mA
TUEX/IE RIS 2.0 3.0
1. BIRIHRIE, AEEFEFRE,
7 5-20 SR EIREFIEURIRIF
s sH =4 =IMEY =213
Neno BEEIREL Ta=-40~85 °C 100 kcycle
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7= S8 = =IME® =21v3
Ta=85~105 °C 10
treT HUERIFHARR 10 keycle Ta =55 °C 20 Year
1. BEETEZRER, AEEFHIUE.
5.3.11. ESD & LU $F14
2% 5-21 ESD & LU %4
7 BH IR - BIEME | EA(Y
Vesprem) | BRSHERERE(AAMEEY) ESDA/JEDEC JS-001-2017 2 kv
Vespeom) | BRSHFEEEE(GEERIRE1EEY) | ESDA/JEDEC JS-002-2018 1 kv
LU 75 Latch-up JESD78E 200 mA
5.3.12. iR
x 5-22 10 i
7= el FH RIME | BBYE | RXE | B
v | O MR 2.0 V<Vees5.5 V - - | 03Vee | V
Tolerant 1/0 I N{KEEE
ViH I O AR 2.0 V<Vce<5.5V 0.7*Vce - - \Y;
Tolerant /0 I NHHBIE
Viyel) TEE 110 TS EB EIR ) ) 200 ) iy
Tolerant I/O &S FIR S
¥R 1/O Vss<Vin£Vee - - *1
| AR Ses Tt e L
Tolerant I/O Vce<Vin<Vee+l V@ - - 3
Veet+l VEViNE5.5 V - - 1
Reu® | PEB_tH7EERE ViN=Vss 30 50 70 kQ
Reo® | BB TAIFERE Vin=Vcc 30 50 70 kQ
Cio /O 5|HIEE - - 5 - pF
tasexy® | BN R ENI=1, ENS=1 3 5 10 ns
tasaze) | 12C EINTEIRBERE IIC_FILT_EN=1 100 145 300 ns

1. HRIHRIE, AEEFHE.
2. WNREEWBSIHERABREE, WKERTEETRAE.
3. RFAITREBERIRITA— N EIENEESRR— XA PMOS/NMOS SCH,
4. Vectl VRAEARMNEL 5.5V,
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* 5-23 BRI

s SH IRzl =14 =IME RAE | B
GPIOx_OSPEEDR=11 | lo. =50 mA, Vcc 2 5.0V - 0.50
o {£2= COM IO itk | GPIOX_OSPEEDR=11 lo. =50 mA, Vecec 2 3.3V - 0.55
VoL : V
EEXZ(f& COM_L 10) GPIOx_OSPEEDR=11 lo. =8 MA, Vcc > 2.7V - 0.40
GPIOx_OSPEEDR=11 lo. =4 mA, Vcc=1.8V - 0.40
GPIOx_OSPEEDR=11, lot=80 MA, Vcc = 5V - 0.55
EHS=1
GPIOx_OSPEEDR=10
. - ! lo.=60 MmA, Vcc = 5V - 0.45
Vo, O {F2 COM_L HiH{E EHS=1 o e v
oL
¥ GPIOx_OSPEEDR=01, lot=40 mA, Vcc = 5V & 0.40
EHS=1
GPIOx_OSPEEDR=00, | |/ _55mA Vee = 5V . 0.30
EHS=1
GPIOx_OSPEEDR=11 | loL =16 mA, Vcc = 3.3V | Vcc-0.70 -
Vor® | {2 10 HiHSE¥E GPIOx_OSPEEDR=11 lo.=8mA, Vcc =2 2.7V | Vcc-0.45 - \Y;
GPIOx_OSPEEDR=11 lo. =4 mA, Vcc=1.8V Vce-0.35 -

1. 10 RERISE S| HIEXAIARER/S,
2. BIRETEMER, TEEFFNL.
3. MTFFBRmENES, XS (81E Vo B Vo P AERIERGSH]) RGBSR 5-2 BIREHEFRISRAER

TEESE lioEn),

5.3.13. ADC $51¢

= 5-24 ADC %5t

s B8H E S mIME | HBYE EBAE | 8
Vee R RRE - 2.0 - 5.5 v
fabc = 16 MHz - 1.00 -
lcc Vee 5IRIFRIR faoc = 32 MHz - 1.00 - mA
faoc = 48 MHz - 1.1® R
2.0 VEVRer+=Vce<5.5V 4 - 8
2.5 V<VRrer+=Vce<5.5V 4 - 16
fanc ADC Ff§igisR MHz
2.7 V<VRrer+=Vce<5.5V 4 - 48
VRer+ = VREFBUF - - 2
VRrer+ =Vcc22.0V - - 0.5
VRrer+=Vcc22.5V - - 1 Msps
0| R
Vrer+ =Vcc22.7V - - 3
Vrer+ = VRersUF, fapc = 2 MHz - - 0.125 Msps
Va RSB E BRimtR 0 - Vee v
Ran® HMERRINBEHLE - - - 33 kQ
RapcM@ SRAEFFRERME - - - 1.2 kQ
CapcM@ WEBREFFRIFRES - - 2.5 3 pF
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fapc = 16 MHz 12 ps
tca® R E)
192 1/fanc
fapc = 16 MHz 0.156 40.03 us
ts SKAERTTE)
25 640.5 1/fanc
teanp_ st SKAFFEATE) 00 s
(REREIE)
tstas® L ERIRRERTIE) 0 0 3 us
fanc = 16 MHz 1 40.875 us
tconv® SR IRATIE]
16 ~ 654 1/faoc
1. HRIHRIE, AEEFHUE,
2. FIRETHERER, FEEFHUL,
3. TESMERRARRS, FBEEYMEMN Lfecike AIZER,
a) Ran <fADCchDTCSxm(zN+2> — Ranc
b) AN FRERAINEBET, FERERLUNF 1/41LSB, HAEN =12, FR 12 (I5HER,
& 5-25 Ran Max for fanc = 32 MHz(")
RanETRX(E (Q)
SREERHA(Ts) KREERIE (ts)(ns) R BEEE
2.5 78.13 100 -
6.5 203.13 330 100
12.5 390.63 680 470
24.5 765.63 1500 1200
47.5 1484.38 2200 1800
92.5 2890.63 4700 3900
247.5 7734.38 12000 10000
640.5 20015.63 39000 33000
1. HIHRIE, LR,
£ 5-26 ADC a543EM6)
i) S Rt =IME BIEYE RBAE gy
ET SRIRE BATRIET +4.0 +8.0
EO IRIIRE BRintRT| +2.0 +5.0
EG BRIRE FRumiRT +3.0 +6.0 LSB
ED Mo EERE ERumiRT +0.8 +1.0
EL RO&MHRE BRintRT +2.5 +5.0

1. ERMHRIE, AEEFFUL,

2. ADC DC itz BUscfiiE.,

3. ADC BESRFEFINBRIR: FTEERTHIREREBASIH OEIANREBR, EAXEEER
PEARS —MEHMANS B EIEfEH TRV HRAERE . BN EREENBERITVERIIS I L, (5]
HStziE) BIn— P ESETRE.
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2% 5-27 ADC FHAHHEN@6)
= 84 = =IME BHBY(E BAE =:1v]
ENOB BREL BRIRAEE - 10.0 - bit
SINAD (SIRKELY BRmtRT - 62.0 -
SNR (H=0d BimtEz( - 62.9 dB
SFDR TN BB BAimtET - 72.3
THD RIBRAE BimtEz( -69.5 -
1. BIgHRIE, AL,
2. ADC DC Uil Z RSt E.
3. ADC BESRMAFINEBRIR: FEEAEHAINEREIEMAS B OEANRABER, BAXFREE
BHEES— MEVUEING [ EIEEHTRUSRAEE. BINET R R AENRRIRERMSIH L, (5
fsithziE) BI— 1 ERFECIRE,
5.3.14. ELEEB4SIE
& 5-28 LUIRERFFHED
Hs % =4 RIME | HBE | RXE | 8l
Vin | BIABEEE 0 Vee v
e | EERESE IR 5 s
FRIERIE 15
200 mV fER IR 50 200
100 mV SIKaIEE FhigiE 1500 4000
to | HEEEERT N ns
>200 mV Bk SEiET 300
100 mV SIKaNEEE AR, - 4000
Voftset | SSHEEE - +5 +10 mv
. FRiHIIRE - 0 -
Vhys | IRHERIE - mv
BiRiHINRE - 20 -
- IR - 250
FRiERIE - 10
lec | T0#% S, MANESH | SEER - - 250 - WA
IIIRFAEBE 100 mV,
50 kHz 9753 IR ) 10
1. BIRIHRIE, AEEFFUE.
5.3.15. izsE A=
& 5-29 IEEMREREE
s 8% =4 =/IVE HENE | RXE | 8
Vee HLEEEE 25 3.3 5.5 Y
Vin BMABETE 0 Vce v
Vour B E CLoap < 25pF, Rioap > 5kQ 0.2 Vee-02 |V
LoD KB 1 mA
loao_pea) | BREAEEE (PGA ft) 0.5 | mA
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= 8H =4 =IME HBE | BXE | B
CrLoap REER - - - 25 pF
RLoap ThEEsfE - 5 - - kQ

Vio BNSIREE o2 © : : S Y
=BE, £EE +10
CMRR™ HARDHILL ST 1 kHz - 60 - dB
$ME 1 kHz, CLoap < 25 pF, ) 80 )
Rioap 2 5 kQ, Vecom = Vee/2
PSRR) ERIRIDEIEL (HBXF 1 1 MHz, CrLoap < 25 pF, 40 ) ] 4B
Vee) BEFSERNE) Rioap = 5kQ, Vcom = Vce/2
#1210 MHz, CLoap < 25 pF, 20 ) )
RiLoap 2 5 kQ, Vcom = Vcc/2
uGcBw® AT 200mV < Vout £ Vcc-200 mV 5 10 - MHz
SR }Eg;z.sé&/1*(\)zoc;vcc ES] st - 8 - Vlus
o
AQW TRl 100 mV < Vout £ Vce-100 mV 65 95 - 4B
200 mV < Vout £ Vcc-300 mV 75 95 -
N lLoap = max BY, Rioap = min,

VoHsat BARIHIEIERE Input at Voo ZERERESE Vcc-200 - - mV
Vovsar /N AT 'LOATH;UTZ? o Eé;é‘%;tmm’ - : 200 | mv
®m HBRAAE BRBEEC, Vcom=Vccl2 55 65 - °
GM SRS BRBERIC, Veom=Vec/2 8 - - dB
sy FENZAT A (GRS E 5 E@EiEL, Croap < 25 pF, i 3 6 us

HA 98%*Vec) Rioap > 5KkQ, IRpEIED
PGA 1&z%=2 A ) ]
200mV < Vout <Vcc-200mV
PGA 1&%%= 4, B ) )
200mV < Vout £ Vcc-200mV
TEEIERIRE PGA 3= 8 %
200mV < Vout < Vcc-200mV ° ) ’
PGA 1&75= 16 5 ) 5
PGA 1EERIR 200mV < Vout £ Vcc-200mV
= PGA &%= -1 p ] ]
200mV < Vout < Vce-200mV
PGA #35= -3, 5 ] ,
- 200mV < Vout £ Vce-200mV %
PGA &#z8=-7,
200mV < Vout < Vcc-200mV A ) ’
PGA 1&z%=-15, 5 ] 5
200mV < Vout < Vce-200mV
. PGA fig38= 2 - 640/640 | -
e | o (EERIERL) PGA 3= 4 - 960/320 .| Y
(PGAEZ, IEAHHIN)) kQ
PGA 1£%5=8 - 1120/160 -
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Bs 28 it BvE | BBEE | BXE | 2
PGA i535= 16 - 1200/80 -
PGA 1i535= -1 - 640/640 -
R2/R1 (PIZBEERALL A PGA 1g3= -3 - 960/320 - KO/
(PGA &, RABHIN)) PGA f#35= -7 - 1120/160 - kQ
PGA 1825= -15 - 1200/80 -
oN IR 1 kHz, HHEBRASAE; 5 kQ - 250 - uVv/
10 kHz, HIHHEBPEIAEE 5 kQ - 90 - VHz
lcc OPAMP T{EEER EERT, FThhEk. IREEEL - 1.3 22 mA
1. BHIgHRIE, AL,
5.3.16. REERIEISI
& 5-30 [REEREEET
s £ BME | HBBYE | BXE | B
T.@ Vsense TR TFIRENSMEE - +2 +5 °C
Avg_Slope® sl 2.3 25 2.7 mV/°C
V30 30 °C (x5 °C) RHIERE 0.74 0.76 0.78 Y,
tstarT® f=-ava:pj|z]] - 70 120 hS
ts_temp®) LEEURERTEY ADC REERTE 20 - - Hs
1. HIRIHRIE, AEEFFE.
2. MIEETERER, AEEHE.
5.3.17. AESEREISHE
* 5-31 NESFEBE (Vrernt) $5MHED

s e RIME | HBE | BX(E L=<y
VREFINT WIS EBE 1.17 1.2 1.23 v
tstart vrefint HNERSE R EERIATE - 10 15 us

T coeft BERE - 100® - ppm/°C

Ivee Veert FEAERIERRIRAE - 12 20 uA
1. HIgHRIE, AL,
& 5-32 WEMSEBME (Vrersur)

) B8 =4 BME | HBE | RX(E | 8
VREF20 2.048V RESEBE | Ta=25°C, Vec=3.3V | 2.028 | 2.048 2.068 v
VREF15 1.5V RNESEBE Ta=25°C, Vec=3.3V | 1.485 1.5 1.515 v

V/REF1024 1.024V REBESEHEE | Ta=25°C, Vcc=3.3V | 1.014 1.024 1.034 \Y;
Teoett vrRerBUF") | Vrersur iR ZREL Ta=-40~ 105 °C - 150 - ppm/°C
tstart vRerUF") | Vrersur BOIESEHRTE - - 350 450 V&

1. ERMHRIE, AEEFFUL,
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5.3.18. COMP HIB&EHEFIE(6-bit DAC)

* 5-33 NESFEH[E (Vrerowe) HFiE

7= 84 4 mIME BARYE O mA(E ==1v3
2Vabs g@ﬂj{ﬁ% - - +0.5 - LSB
1. HIRIHRIE, AEEFPULE,
5.3.19. EER=SFE
* 5-34 ERTERISH
7= 88 =4 =mIME | ®RKE =21v]
e B/ \ S - 1 = triMxcLk
tres(TIM) TERT 280 HEAT1E)
frimxck = 72 MHz 13.889 - ns
et L < - - frimxcLk/2
fext CH1 ~ CH4 RYERTEEAMERRT SR MHz
frimxck = 72 MHz - 36
ResTim ERTER DR - - 16 bit
. N v - 1 216 trimMxcLk
B NERETEPRT 16 St ENEsATEh A
frimxcLk = 72 MHz 910 us
tcounTER
32 {7 EE AT h R - 232 tTIMxCLK
AT NELIES!
frimxcLk = 72 MHz 59.65 S
% 5-35 LPTIM1 454 (AT sEsE LSI)
§bap] PRESC[2:0] mINEHE mAEHE =213
/1 0 0.0305 1998.848
12 1 0.0610 3997.696
14 2 0.1221 8001.946
/8 3 0.2441 15997.338 ms
/16 4 0.4883 32001.229
/32 5 0.9766 64002.458
164 6 1.9531 127998.362
/128 7 3.9063 256003.277
% 5-36 IWDG %Fit (SR LSI)
lbap:] PR[2:0] Y bl EXimtE =:1y3
14 0 0.122 499.712
/8 1 0.244 999.424
/16 2 0.488 1998.848
/32 3 0.976 3997.696 ms
/64 4 1.952 7995.392
/128 5 3.904 15990.784
1256 6or7 7.808 31981.568
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= 5-37 WWDG #FiE(RTEERE 48 MHz PCLK)

bapil WDGTBJ[1:0] mviEHE RAEHE Bafy
1*4096 0 0.085 5.461
2*4096 1 0.171 10.923
4*4096 2 0.341 21.845 ms
8*4096 3 0.683 43.691
5.3.20. B O4FE
5.3.20.1. I2C ROt
12C EOWRE 12C D& MSTIREPFMEK:
B FREER (100 kHz)
B REEL (400 kHz)
B REIEEES (1 MHz)
12C SDA #1 SCL EMBEEEHIEKINEE, ST
= 5-38 I2C ik FE
5= 85 =mIME | BRKE | B
tar | PRENTIEESINHIIRIEISEERTE (R TFPRFIIFLEATIBIAIRIEBADH) 50 260 ns
5.3.20.2. ER{THMKIEO SPI 45
%X 5-39 SPI 4%
5= 84 =4 =mIME mAE =21y}
fsck . FHUER 360
1/te(sck) SPI Ryt MAER 240) MHz
(00| SPI BYEREFHITIERIR) | SEERA: C = 15 pF 6 ns
tsu(Nss) NSS #7038 MAEZ 2*Tpelk ns
th(nss) NSS {R¥FATIE] MR 2*Tpelk ns
EVV(;SZE; SCK B/ KEBFaiE FHUER, presc =2 Tk -2 Tocik +1 ns
tsugvry 4 b NN FE=l 1
tus) R NEEIATE) R 3 ns
tho b & O FHUEI 5
oo RN RISATE S . ns
taso) HuEm HihERTE MR 0 3*Tpeik ns
tais(so) R ZELERTE) MR 3*Tpelk ns
tvso) . L MRS, (FRELiAZE) 0 20 ns
TR
tyovo) SRS FHER (FRELiGZRE) 5 ns
thso) e L 1t MHUETL 2
oo HUEE HRSRTE) my— 1 ns
DuCy(SCK) | SPI \HUEINRTER 5ZSEE MR 45 55 %

1. THERHERM feck = 72 MHz,
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2. BBERURELE fro 2 48 MHZ,

NSS input
< Tesen > e Thsy ————>
[ ] | > T —
e Ty uss—>} € Twiscun —> ) A
CPHA=0 \ | |
. CPOL=0 5 .~
2 | |
a |
= | |
é CPHA=0 ji
CPOL=1 :
MISO output First bit OUT Next bits OUT Last bit OUT —
Thesn
Tt
MOST input First bit IN Next bits IN Last bit IN ><
=2 =2 =1 =
5-3 SPIRJFFE — MHIHET(, CPHA=0
NSS input 44*_44“\
Te(sen <*’M\ss)"‘i
<»T\‘.(\\>>*’1 e Tucsown > T ‘
CPHA=1 |
- CPOL=0 ‘
=]
o
=
=
= P
2 CPHA=1
CPOL=1
‘T“M’]l Ty —> "1\(\‘03; Taar—e— T (< :’L\;‘\m

MISO output -

Firkt bit OUT

Next bits OUT

Last bit OUT

T (s 1)~ Thesn

MOSI input

First bit IN

Next bits IN

Last bit IN

5-4 SPI BIFE — MHUETN, CPHA=1

NSS input

CPHA=0
CPOL=0

SCK input

CPHA=0
CPOL=1

CPHA=1
CPOL=0

SCK input

CPHA=1
CPOL=1

f d
N\

- N

— —>
Tuiscn)

Tsuom
>

MISO input

MSBIN BIT6 IN

LSB IN

Thon

MOST output

MSB oUT BITI OUT

LSB 0UT

Jeon, T

(0>

5-5 SPI it — EHER
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5.3.20.3. 2S5

= 5-40 12S Z45MH

#s 28 i =®IME BRXE =-Tvd
fs 12S ESTCREESER - 8 192 kHz
fumeLk 12S FRFEsaH - 256 x fs 256 x fs kHz
FRA IR - 64 x fs
fCK LEEShT
1/te(ck) 1% It MEEUE _ 64 X fs kHz
Dck 1S Bg$hEsEE MR 30 70 %
v00 | PS RILEFHRIERE | MRS CL = 50 pF - 8
tvws) Ws BETE] Fig= - 2
) FiE 3
thws) Ws {RISATE] It 5
T
tsu(Ws) Ws Z&37ATA] IN e 4
tsu(sp_| ES=ve S 3
T N SvEio ) =
tsu(sb_sR) MG EE 4 ns
thsp_ ES=ve S 5
e T i =
th(so_sR) MIZWEE 2
tv(sp_sT) MIZWIEE ([FERELIGZR) - 20
st s
o | R Tl (FEEDRZIE) - 5
theosmy | e NEKES (FREIDEZE) 2
R R RISTE — .
thsp_mm) FiRWES (FEEiAZR) 1

CEPOL=0

K inpur

CHPOL=1

Ty +—T o>

! : : i | Thiwli
WS input \ | i : : /
| ' —

—
| T |
'

50 transit >< 5B mramsmit x | KSB Tramsmit X E BiTn Transmit

Toimzn |
X
. - 5
SO transit LSE receive ! | OWER veceive X Bim receive L5B receive
1 i
I i |

Tumsd  Thmm

5-6 12S MIEZURSFRE (Philips 1Y)
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CKPOL=0

CEPOL=1 —\—/W
| — T — 4—1.m_-5 1

e} i !
— ' |
1 Thiwlt

F5 output | \:

S0 transit >< L5E cransmic X | MSE eranmic >< Eitn cransmi ><
S0 transit >< L5E receive X : WEE receive X i i

CK Lnput

B 5-7 12S HEASFE (Philips tMMY)
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5.4. ZIRetRIXN=REB ST

WRIRENERE— NI LAIEED N+N MOS FI=H8TRIRkIRzI2S, TTLATAEE 5.5 ~ 26 V AUBIREE/E
. ZiRIREhEE N BE—E& 50 mA BY LDO, aJLi#A MCU EREETIZKEMEE;
ZHMRIRENEE N E BB LERN 100 nS FEXAYE], BHLEHBREIAYSEM MOSFET BiE, BXURFDD

RESH.
WRIRZNEEIAR BHMINEE VIN/VB KERIF (UVLO) IhRE, BEEABhILThREETEEE R
T4,

5.4.1. IREmEIEES]
ki EA M AN E B SKFEEITAIIRE, HINX MINBESEFEE, =455 HOx W,
LINx INBEEREFEN, =HlEinm LOx Bit.
* 5-41 BiEIEHIEER

HINX LINX HOx LOx
0 0 0 0
0 1 0 1
1 0 1 0
1 1 0 0

5.4.2. FFXAdME

| |
HINX (50% 50%)
LINX ! !

iton tr | tg)lffI tf I
| |
: 90% 909 :
HOX | | | |
LOx 10% f ' [ | 10%
& 5-8 FFKHTiE]

5.4.3. HiBfRiA
AR PRSI S I TR LIS BRI REE, ARSI S S 28T
PR AT B BB IR
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| | [
| | [
| | | |
| | | |
| | [
| | [
| | | |
HINx | | U
[ [ | [
| | | |
| | | |
LINx | | | |
| | | |
| | | |
| | | |
[ [ | [
| | | |
| | | |
| | | |
| | | |
HOx | : L
[ [ | | |
—»DT€— —»DTie— | —»DTre—
| | [ -
| | | |
LOX | | -t |
| | EDEET
| |
| |

|

5-0 BRI
5.4.4. SEXINEE
HRIRENEE N ENR E 7 BEIEAIFE X ATIERIPEBEE. EFEXATEN, SMFLEMGE HIgHIRE KB,
Frig BRI XS B TRRIR— N IIREXME, BABBIM—INIIERE, BYhLE~4 F TFIhERER
BIlsR., NREBERAGREIINSEXAEEIZE BT HWERZENFEXASE (100 ns) , REA
HMNEBIBEE M NBIFEX BTEIVE RS A AOZEX AT E]; WNRIBEMANBIREIMEBIE XA 8 Rzt BN A
RERZERIFEXATE (100 ns) , WILASHPIERRYSEXATE (100 ns) A,

|
'Ol i or !

5-10 ZEXThRE

5.45. IRIRESE
3R 5-42 RS

) g =ME RAE Bl
Vin {EMIteB B E -0.3~29 v
Vex SNFENERR -0.3 ~ 150 v
Visx ENEssEit -8~ 150 v
Vibos 5V LDO #HHEBETEE -03~55 v
Vipo12 12V LDO #HEETE -0.3~17
VHINL,2,3 =MEEHRENEBE -0.3 ~ Vipos +0.3 \Y;
VLINL2,3 M= HiRE N & -0.3 ~ Vipos +0.3 \%
VHo1,2,3 SMRIKEhES M BB E Vsx-0.3 ~ Vex+0.3 V
Vio123 (Rt IKzhes R & 0.3~ Vin+0.3 v
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5.4.6. EFTIEIFR
* 5-43EEFLIFNE
s iR =IME BN 7N Bafi
Vin {EMHEB B E 5.5 21 26 Y%
Vex Esh TR E Vsx+5.5 - 150 Y
Vsx =E s mBEEE -0.3 - 150 Y,
Vibos 5V LDO HitHEE/EEE - 5.0 - Y
Vipo12 12V LDO HiHHEBEBE - 12.0 15 \Y,
VHIN1,2,3 SMEHwEmNEBE - Vipos \Y,
VLIN1,2,3 MR N E - VLpos V
5.4.7. BiFHESHE
i BRIEEFRIREE, Ta=25 °C, Vin=15V, Vipbo12=12 V, Vsi=Venp, CL=1nF,
* 5-44 BEUSEER
we ik | BvE | mERE | BxE | e
RIS
Ivin Vin TYEEBR, Hinx=Linx=20 kHz - 300 - HA
lving Vin SR, Hine=Ling=0 V - 200 - HA
lves Ves TYEEEE, Hinx=Linx=20 kHz - 300 - HA
lvesq Ves B&SHEIR,  Hinx=Linx=0 V - 200 - HA
Vs Vs ESHRE - -8 - Y%
LDO5
Vipos 5V LDO #IHHEEE, lour=1 mA,Vipo12=12 V - 5 - Y,
lout 5V LDO HiHHEEREES], Vipo12=12 V,Vour>95 %* Vrec - - 50 mA
k= lEEES 1 mA < lout < 50 mA - 100 - mv
ZMETDE 8V<Vun<18V - - 10 mv
LDO12
Vipo12 12V LDO #HEB/E, lour=1 mA - 12 - Y,
lout2 e n) = NCER - 300 - mA
=1EMtRARaNES
Vie EBERNEEE - - 1.2 Y,
Vin BIEMANERE 2.5 - - v
VCCSUV+ VIN REFRIPRAREBE - 4.6 - Y
VCCSUV- VIN RIERIFIREEE - 4.9 - v
VBSUV+ VB RIEFIFfAREBE - 3.9 - v
VBSUV- VB XERFIRSEE - 4.1 - v
VUuvLo_HYS VIN/VB RE8EIR S - 0.3 - \Y
Ik BZHERERER Ve=Vs=150 V - 0.1 5 HA
ILin+ LIN BEFEANREBER Vun=5V - 50 - HA
lUN- LIN {EEERMANRERR Vun=0V - - 1 HA
IHiN+ HIN SEFEMAREER Van=5V - 50 - HA
IHiN- HIN {EEBERARERR Van=0V - - 1 HA
Rpd THIEERE - 100 - kQ
IDrRIVEP 10 B - 1.0 - A
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s iz BME | BBE | BXE | B

IDRIVEN 10 R - -1.0 - A

tot FEXAdE] - 100 - ns
tr f EFHGRTE,  CL=1000 pF - 35 - ns
tf B TE#IARTE), CL=1000 pF - 15 - nsS

ton i EFHaEmedE - 200 - ns

toft el N R - 100 - ns

MT e FERERY IThC - 10 - ns
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VIN 2
38
R1
RO
38
31
LDO12
129+ 539
=1
vee 29
Pxx GPIO

Epad

f

PGA1

PGA2

COMP1

COMP2

MCU

PF3
PA7

PF1
PBO

PFO
PB1

Note: (1) R1 0.5K~1.5K;.R0 Adjust according to the power consumption of the triode

—{ HIN
¥ LINL
U
8 HO2 o
— HIN2
| LINZ 7 VS2 Ll v v
=
o b L02 oy :
— ]I
6 54 VB3 p
5 HO3 p
—H HIN3
_’
LIN3 4 Vs | L L
=
| g Lo3 g
Driver
b AAA—

B 6-1 PY32MD530H2 = FIERIEE
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7. HEER

7.1. QFN40 HER

TOP VIEW SIDE VIEW
D
40 |
Pinl e \
2 |
|
I | -
|
|
|
|
I
\
<
o L1 +
—
<
BOTTOM VIEW
Common Dimensions
D2 (Unit of Measure=millimeters)
‘ D —— —— Symbol Min Typ Max
|
A 0.700 0.750 0.800
1 |
CUUOGUIUTY AL o | om0 | oo
% ) \ . b 0.150 0.200 0.250
g \ g c 0.200REF
B \+ 777777 = D 4.900 5.000 5.100
) ‘ — = u D2 3.600 3.700 3.800
— | — E 4.900 5.000 5.100
) | ]
o 5 | —] E2 3.600 3.700 3.800
() ‘ e 0.400BSC
nn ﬂiﬂ (0] m_m Nd 3.600BSC
40 Nd = Ne 3.600BSC
L 0.350 0.400 0.450
Note: 1. Dimensions are not to scale
m TITLE DRAWING NO. REV
e Puya QFN40L 5X5X0.75-0.4PITCH POD QRPD-0075 1.1
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8.iJl(E R

Example:
PY 32 MD 530 H2 8 u 7 X

Company —|_ T

Product family
ARM® based 32-bit microcontroller

Product type
MD = Motor dedicated with pre-driver

Sub-family
530 = PY32MD530xx

Pin count

H2 =40 pins Pinout 2

User code memory size

8 =64 KB

Package

U=QFN

Temperature range
7=-40C to +105C

Options

xxx = code ID of programmed parts(includes packing type)
TR = tape and reel packing
Blank = Tray packing
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9O.WREH B

V0.2 2025.12.31 kR

PUY)

Puya Semiconductor Co., Ltd.

= B3

EHESEEBRMBIRAT (LITER: "Puya” ) REEH. HIE. 1858, 18 Puya FRfl/EiASERINF], BABITIEMN. AT
TERERE mAVERATTEXER.

Puya P2 KiE T BRTAHERTAIR I THER.

FAF3d Puya FRAGEEAIERAESS, RNERTHECEIEEFR =77 R LM, Puya NMEMIRSSHSEARMS MR B T=E.

Puya RN AR AR A AR RE SR T A

Puya P miYE, EEEMSHAMET—E, Puya WIS REYHIRIERETL.

A Puya 8 Puya iRRIIE S R EHA9EN. AR mEiRS S NESEEEI.
REPRYE R BIRSRIMRATRIER.

EEFESKRLEBRNEIRAT - (RBMENF]

69/69



	产品特性
	1. 简介
	2. 功能概述
	2.1. Arm® Cortex®-M0+内核
	2.2. 存储器
	2.3. Boot模式
	2.4. 时钟系统
	2.5.  电源管理
	2.5.1. 电源框图
	2.5.2. 电源监控
	2.5.2.1. 上下电复位(POR/PDR)
	2.5.2.2. 欠压复位(BOR)
	2.5.2.3. 电压检测(PVD)

	2.5.3. 电压调节器
	2.5.4. 低功耗模式

	2.6. 复位
	2.6.1. 电源复位
	2.6.2. 系统复位

	2.7. 通用输入输出GPIO
	2.8. DMA
	2.9. 中断
	2.9.1. 中断控制器NVIC
	2.9.2. 扩展中断EXTI

	2.10. 模数转换器（ADC）
	2.11. 比较器（COMP）
	2.12. 运算放大器(OPA/PGA)
	2.13. 定时器
	2.13.1. 高级定时器
	2.13.2. 通用定时器
	2.13.3. 低功耗定时器LPTIM
	2.13.4. 独立看门狗（IWDG）
	2.13.5. 窗口看门狗（WWDG）
	2.13.6. SysTick 定时器

	2.14. 实时时钟(RTC)
	2.15. 循环冗余校验计算(CRC)
	2.16. 系统配置控制器（SYSCFG）
	2.17. 调试支持（DBG）
	2.18. I2C接口
	2.19. 串行外设接口SPI/I2S
	2.20. 通用异步收发器(UART)
	2.21. 低功耗通用异步收发器（LPUART）
	2.22. 通用同步异步收发器USART
	2.23. SWD

	3. 引脚配置
	3.1. 端口A复用功能映射
	3.2. 端口B复用功能映射
	3.3. 端口F复用功能映射

	4. 存储器映射
	5. 电气特性
	5.1. 测试条件
	5.1.1. 最小值和最大值
	5.1.2. 典型值

	5.2. 绝对最大额定值
	5.3. 工作条件
	5.3.1. 通用工作条件
	5.3.2. 上下电工作条件
	5.3.3. 内嵌复位和 PVD 模块特性
	5.3.4. 工作电流特性
	5.3.5. 低功耗模式唤醒时间
	5.3.6. 外部时钟源特性
	5.3.6.1. 外部高速时钟
	5.3.6.2. 外部低速时钟
	5.3.6.3. 外部高速晶体
	5.3.6.4. 外部低速晶体

	5.3.7. 内部高频时钟源HSI特性
	5.3.8. 内部低频时钟源LSI特性
	5.3.9. 锁相环PLL特性
	5.3.10. 存储器特性
	5.3.11. ESD & LU特性
	5.3.12. 端口特性
	5.3.13. ADC特性
	5.3.14. 比较器特性
	5.3.15. 运算放大器特性
	5.3.16. 温度传感器特性
	5.3.17. 内置参考电压特性
	5.3.18. COMP 内置参考电压特性(6-bit DAC)
	5.3.19. 定时器特性
	5.3.20. 通讯口特性
	5.3.20.1. I2C总线接口特性
	5.3.20.2. 串行外设接口SPI特性
	5.3.20.3. I2S接口特性


	5.4. 多功能栅极驱动器电气特性
	5.4.1. 驱动逻辑控制
	5.4.2. 开关时间
	5.4.3. 直通保护
	5.4.4. 死区功能
	5.4.5. 极限参数
	5.4.6. 推荐工作环境
	5.4.7. 电特性参数表


	6. 应用电路
	7. 封装信息
	7.1. QFN40封装尺寸

	8. 订购信息
	9. 版本历史

