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— 32 {3 ARM® Cortex® - MO+
— B 72 MHz T{ES=R
fFiifes

— BK 64 Kbytes Flash 7Z#%28
— £A 8 Kbytes SRAM

— 128 Bytes User OTP Data

ENEPRSE

— B 4/8/16/22.12/24 MHz RC IRH&(HSI)

— B 32.768 KHz RC FRS%EE(LSI)
— PLL(x2,x3)

EBIREIEFS

— T/FEBE: 1.7~55V

— {Ih#EE: Sleep, Stop

— FEAmEE(U (POR/PDR)

— iEEENEAI (BOR)

— A JRFERIEB ERQ (PVD)

B AL(/0)

— ZiX 16 M 1/0, AVEAINEERIT
— F8 GPIO IREM7 A 20 mA
3 EiE DMA 54128

1 x 12 {2 ADC

— SHFERE 8 MIMPRINIEE, 51 RENEE

— BNEBEREHSTE: 0 ~ Vec

— Vapc rer REBERE: 1.024/1.5/2.048/2.5 V

ERTES

— 14 16 (IS RIEHIERTEE (TIM1)

— 3MEMAN 16 [ERTES
(TIM14/TIM16/TIM17)

PY32MD410 %5l
32 {3 ARM® Cortex®MO+ fii=$lse

— 1 NBAERY 32 IERTER(TIM)

— 1 /MEIDFEERTRR(LPTIM), SZFFM stop 1Rz
i

— 1 MBI JAERES (IWDT)

— 1 MEOE OERES (WWDT)

— 1 4 SysTick timer

— 1 IRTIM

RTC

EfEO

— 2 NER{TANREEO(SPI), H—N3zE 12S

— 3MBERRLIFLRURER(USART), ZHE
shiREERIG, AR 1 ANSCRELIN

— 2N PCEN, XIFRERT (100 KHz) , R
BAET (400 KHZ), HRIEIEEIET((1 MHZ) ,
XF 7 (ISR

@4 CRC-32 t&iR

2 NEERES

2 NEEKRER

W 32 [ubRiERR&IRIARS, HFihatiEeE (FFF

7, IERZ, ERT)

WESINEE=4E PN BU3R=(iitkix s

— T/EEBE: 6~36V

— LDO: 5V /50 mA

— 2 NEEAEE

E— UID

ER17Ei (SWD)

T{RERE: -40~105°C

% QFN32 (4*4)
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PY32MD410 ZFI{&i%4S2 KA MHRER] 32 i ARM® Cortex®-M0+ 1%, =EEET/ESCER MCU, 8/
=iX 64 Kbytes flash 0 8 Kbytes SRAM 1728, =B LIESER 72 MHz, B &S REH RIS

fR. OHEMSZE I2C. SPI. USART &@YME, 188 121 ADC, 44 16 \[xERI8s, 1 32 ifERt

7%, LAK 2 IBEEERER, 2 BREEIAER.

PY32MD410 ZE5fizHles I TIFRESBEN -40 ~ 105 °C, T{FEEETE 1.7 ~ 5.5 V. GHTEf sleep,

stop (RIFETARRTN, AJLIBEARRIHERIIFERA.

PY32MD410 RFixizHzsiE AT =18/84H BLDC/PMSM. EERFEHL. {AAREBAAYIRENIZ=SI, EINRIE%

KRBT HEL. =EXL. M. B, WRass, BIX. TJIXW. KR, E4ETl. B%E.

BETH., &,

% 1-1 PY32MD410 ZFI5= LI B A

Mg PY32MD410K 18U
Flash (Kbytes) 64
SRAM (Kbytes) 8
SR ERTEE 1 *16-hit
B FERTEs 3*16-bit, 1*32-bit
* (EhEERTee 1
M SysTick 1
Watchdog 2
IRTIM 1
a SPI (I2S) 2(1)
= 12C 2
ME)
USART(LIN) 3(1)
DMA 3 ¢ch
RTC Yes
BRi%O 16
ADC Bi&
8+5
(91ER+PIER)
trikes 2
HRES 2
HDIV Yes
CORDIC Co-processor Yes
R 72 MHz
T1EEBE 1.7~55V
TERE -40 ~ 105 °C
HE QFN32(4*4)
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vcc
Vss

SWCLK
SWDIO < H SWD >
Flash Memory Voltage
as AF > = VDD
I Regulator ‘|
AO2 cPU m
NP2 CORTEX-MO+ G TEST \\Ilgg\o pa
INN2 f00= 72MHz g vee 1 SUPPLY
— ES
F3 SUPERVISION
AOL IC 10PO K] sram
INPT —— PORT POR/BOR
T ] e
I PVD
LDO
5V LDO GPIO Filter
VIN coroic (——> "
S8,
PA PORTA RC % § %
ol &
o B2 slels|
o <l 2 3
INPUT 813 porT 8 9 4
i = @ S e —F RCC
Pr :“>
CIIITT L J— % Reset! & clock control
PF _
Control
! HDIV
; Lwov K= T
INT CTRL System and peripheral
- - clocks, System reset
EXTI
R
from peripherals ‘ S-AHB TO S-APB
HO1
HO2 _
HO3
L01
% S
3
PGND <:‘I>w/l\,:,> RTC
N [ wwos [(—"
IN- < 9 /l\,:,>
out E LPTIM H
wan | S e [
INP
INN ’
Power d in of analog modul ‘ VCCA d ‘ ‘ VCC domain ‘ ‘ VCCIO domain

& 1-1 ThEgER

MOSI,MISO,SCK
NSS as AF
MOSI,MISO,SCK
NSS as AF

CH1~CH4, BKIN,
CH1N"'CI-!3N, ETR as AF
CH1~CH4, ETR

CH1 as AF

CH1, CHIN
BKIN as AF

T 1Hz Out as AF

RX,TX,RTS,CTS,
CK as AF

RX,TX,RTS,CTS,
CK as AF

RX,TX,RTS,CTS,
CK as AF

SCL,SDA

SCL,SDA
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2. INEERE IR

2.1.

2.2.

2.3.

Arm® Cortex®-M0+ #%

Arm® Cortex®- MO+ 2—F AN ZHIER AU IR ITHHINI I 32 i Arm Cortex &h¥EEE. BAFAA
RIBHT BENTFR, B1F:

m ZEEER, ZTEINRE

B B(EIhEE, PREEt

. EENREEES
Cortex-M0+ 4MEES2 32 1%, EFRFIIIAEMILE, 7 2 RKAVKISEFSE, LHESEITEE
(B KAUISSEMNTZMMARNRT, RIEEIRMIEEY, OSBREETASS, BHET 32 2R E
FTEAEERYSitaE, LUEfth 8 fA7F0 16 (it BEESNRIEZE,

Cortex-M0+ 5—NMRENREHRIEFHIZS(NVIC) RERS.

=8

FRER SRAM, @i bytes (81i) . half-word (16 {i7) & word (32 1) BIAEAE
SRAM,
AR Flash, SN AERIVIIEXIEAER :
B Main flash Xi%, ©ESMNEEFRFIRFEE
B Information Xi%, 4 Kbytes, BEIELUTERS:
— Option bytes
— UID bytes

— System memory
— User OTP Data

Xt Flash main memory BYRIPEIELAT LA ALH :

B E{RIP(RDP), BrlERESMEBATIEIE).

B SRIPWRP)ESI, LIGLEAEENSIRME (RTEFFMEEEEE PCHREL) . BHRPIIS
{RIPEAIA 4 Kbytes,

B Option byte B{R{F, & IAIEBIZIT.

Boot &5,

b N
ai

i

Bid BOOTO pin [ boot BEEfiZ nBOOT1 (fFHLF Option bytes ) , AIIEE=FABENSNE,
WA
2 2-1 Boot it &

Boot mode configuration

nBOOT1 bit BOOTO pin

Mode

X 0 &R Main flash {ERBEIX

1 1 1%E3% System memory {EABEIX

0 1 1% SRAM {EARRIX

Boot loader FEFFFAETE System memory, FATFEIT USART EZO T Flash 2R,
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2.4.

RIth R 5

CPU [Bz1iE
iR LA ST S

B —/4/8/16/22.12/24 MHz B Ee BRINERSFEE HSI AT,

SENARFRS SRR HSI 8 MHz, TEREFIETTIR

B —/32.768 KHz o] ECERIAEE LSI AFEd,
B PLLATE, PLLJERJLAERE HSI,

SR LA B R RN R SR ¢

Nt o B s
AHB BESHRILAEFRFERTEF SR, APB BRI LIE T AHB BtEh455R. AHB F1 APB FIHARRS S
72 MHz,

HSI10M HSI: High-speed internal clock
HSI10M > to RCC,FMC LSI: Low-speed internal clock
PLL: Phase locked loop
LSIRC to IWDG
32.768kHz
LSI
to RTC
to PWR
RTCSEL >
To AHB bus, core, memory and DMA >
LSl A FCLK Cortex free-running clock
PLL PRESC
HSI10M /1, 2..512 To Cortex system timer &
MCO HCLK
o PCLK APB PCLK To APB iphral
L | PRESC o periphrals
SYSCLK /1,2,4,8,16
PCLK
HSIRC ] to LPTIM
4/8/16/22.12/24MHz
LSl
X2
L1 Ix3 PCLK to COMP
PLL LSC
LSI U
PCL
to ADC
HSI
HSIDIV pLL
HSISYS
SYSCLK If (TIMCLK_CTRL | APB TIMx_PCLK
sl [ = PRESC=1) x1 else x2 to TIM1/2/14/16/17
Clock_tree

& 2-1 KGRI HhEHaE
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2.5. HEEHE

2.5.1. HFIEE

VCCA domain
JE3
858
VCCA >35> SAR
VREFP- ADC § logi
VREFN—— Bl
VSSA—
o veen [|——=
S _3
o &£ O
(Vss) VssA DE > 3 >
PMU, FLASH [4
VSSA cMP S I —
vee OPA
T VREFBUF
HSI, LSI PLL
HSI10
VDDD
VCCD domain | |
e -
VCCD DO >5 > SRAM
——VSSD—— ¢ | ————» Digital peripherals
Q ¢ -
vee ] -
VCCIO domain
vss [[————— o g
g&o
>c >
VssSio— 10 10 pre-driver < [*
VCCIo §

& 2-2 EHiRIEE

* 2-2 BBiRiEE
= HiE HiRE HER
HESSEE 1.7 V ~ 5.5V, BYBEREHACHIRMER, EMBEERs:

1 Vce 1.7V~55V i

PIEFABER,
2 Veea 1.7V~55V LEREPDIEIMRIERE, KRBT Ve
3 Vccio 1.7V~55V #5108, BT Vcc
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2.5.2.
2.5.2.1.

2.5.2.2.

RS

LTHEE(L (POR/PDR)
S igit Power on reset (POR) /Power down reset (PDR) #&iR, Jois iR EEBFN TS,
IZIERIE SR Z TEBRIF TIE.
RES{L (BOR)

f&T POR/PDR#4p, ASCHL Y BOR (brown-out reset) , BOR {YAJLAET option byte, #H{T{HEEERN

Reset with BOR off—————1————

KIAHRIE.
%4 BOR ##T7FY, BOR AISHERTLAEIS Option byte SHTHERE, B EFHANTRE M ARERAT bAMR SRR
EO
A
vce
VBORRS |- - o mmmmmee
P VBORF8
VBORR7 |- —— o mmmmmemmee |
””””””””””” F-——-—----------------\ VBORF7
VBORR6 |-———————m—m e !
””””””””””””” b--------------=-------\ VBORF6
VBORR5 |- ————— o e }
e VBORF5
VBORRA | -—oommm |
7777777777777777777777 b ——————__\ VBORF4
VBORR3 F———————————— }
7777777777777 bo-------—-----------------\ VBORF3
VBORR2 |-—————-——- |
___________________ Foooo oo oss---s--—-—-----3 VBORF2
VBORRL |—————=—— |
777777777777777777777 Foo-- -t s-------------------\ VBORF1
VPOR [--—-—- ‘ 1
e e Tttt -\ VPDR
l ! p t
i | T >
tRSTTEMPOle—>! : i !
| |
! |
‘ |
‘ |

(VBORS VBOR1)

tRSTTEMPOl¢—»|

)
| |

Reset with BOR on | |

I |
POR/BOR rising thresholds
PDR/BOR falling thresholds

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

2.5.2.3. EEEN (PVD)
Programmable voltage detector (PVD) #IRETLARSRAG Vec BBIR, 1Nl mrl@Id HiFasitiThe
B. HVeemBTHART PVD FHENART, FAERISERHITR,
IZSE R ERERER EXTI B9 line 16, BURTF EXTI line 16 FFH/ TS, X Vee EFHBE PVD 16
MR, 36E Vec BRI PVD BUSNRLAT, P4, EHEIRSERFBPILUSTESRY

shutdown {£53.
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2.5.3.

2.5.4.

2.6.

2.6.1.

2.6.2.

VPVDRX|

Configurable
hysteresis

VPVDFx

— e __1_____2

PVD output
2-4 PVD 58
FERT5RE

ORISR EA T RS R

B MR (Main regulator) 7E& R IEBIZIPIRSEH RS TIE.

B PR (Low power regulator) 7E stop iR=UT, IRHAFERINFERULEE,

(EINFEIRIL

CHEEENETERZIN, B 2 MEFEER

B Sleep mode: CPU Et¥h3%F (NVIC, SysTick ZET{E) , IMSETLAERBARIETIE. (BINR
{FERe R TYERIESR, TR TIEEREXRIANZIER)

®  Stop mode: iz SRAM FIZFFEEHNNERIF, BEATEP PLL, HSIXF, VDD IHFAES
AT $PER =i, GPIO, PVD, COMP output, RTC 1 LPTIM BJLAIREE stop 12T,

=117}

OERIRITRMESR, £3R: BIEEMFARENL.
=BV = V]

BIREMEU TSR 4!

m |TEE{ (POR/PDR)

m  REE(I (BOR)

E=348 =1 ]

LFEELUTSEMR, FERREN:
B NRST pin &I
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2.7.

2.8.

2.9.

2.9.1.

2.9.2.

2.10.

BOEIMRER(WWDG)
IRS7TE MEERI(WDG)
SYSRESETREQ #{4+ES1:
Option byte load £ (OBL)

BHEmARE GPIO

81 GPIO ERAJ LA ECE it (push-pull 8¢ open-drain) , #IA (floating, pull-
up/pulldown, analog) , YMZERINEE, BIENHISIERSLE /0 OBCEINEE.

& PR i%RE

32 RIS TR S B A,
R R A B ST L T

N AREEGSIR SRS

32 RIS, 32 RIRRMK

Lt 32 RIFFN 32 AIRH
IHATEETSAL, REEEERRSAL
8 MBS — R R

SR HE T A RS TTA

e PN e S R
CORDIC #IF(ESthibE=:

HAESICIERRENFRHRVEGINE, BERTENES, T8, ESMESFNA. 8875
EEMIERZzHIERNZBAIRINREEER, SIFERBIIALMIERZ, ERIEE. =/
ERESHF 360°/2016 IZEAERE .

E S

BIFTEN 32 (UFLAFEE, TR 16 MITTFFSEL
B 16 NELEEATR
B OEEEMS/ATSEERETE

IERZ/NERINEE
=Ry Cordic HER(UBES 16 i, QL5 EREUEL.
DMA

B EEFMESRTE(OMA) BREHIEIMRINF R 2 RSB iR s < BN EE (&,

B DMAHIERH 3% DMABE, SREERREENRE 1 MBS MINIITFHERRILRRER.
DMA f=Has R4 DMA i53KRIfP#Es, RTES DMA IBREWAITH.

B DMAFHEMRRVRMREE, HRT SERsEA R P Rimid FETHAF NS,

B FNBEEEREETAEY DMATEXR, SMEEHERSIFRGA., XEIhREET Y
KECE.
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2.11.

2.11.1.

2.11.2.

2.12.

B DMATTEFIFEIME:SPI, 12C, USART, FTAE TIMxitAIEE(F&T TIM14 1 LPTIM)F ADC,

2l

PY32MD410 i&id Cortex-MO+ LbFREE I ERAVR EHHTIEHISE (NVIC)FI— N R hif/ S H=HIss
(EXTI)RAMERE.

PR HIES NVIC

NVIC 2 Cortex-M0O+ {MBEEEREREMBEE IP. NVIC o] LAMERBESMEESIMDEI NMI (R A] Rkl
FARTERARINEBRIT, LAK Cortex-MO+ FIEBSE. NVIC IBET R RETE.

QEEEEEZOS NVIC NRERBESARIRLD T RS AFIER PUTIRSGIR(1SR) e ZERIEER. ISR

HEFITE—NEERF, FHEENVIC I— N Eibibit, EHTH ISR EEiEEMEERENN

FAERIEER ISR FREAHEN.

MRBHERNPERTEGHRE, MRS ROPRTEERIFESAENL, HEEIRREIIRAIFET

BB, S—FMUFRARERE (tail-chaining) . ZN— BRI ISRIRERY, AEE

EI—MEEARMARAY ISR, BT B ERS T RFERFE. R TIER, R8T
FRIRRER,

NVIC 454

{IRRERT T IR

4 AR R

3§55 14> NMI ehiffy

3XFF 44 DO ERS NARAR T

3255 104~ Cortex-MO+ B&

SIS HR eI ¥ TR A ST ER BTl iz
X FFREHE (tail-chaining) (it

M RRR BN R

i Rl EXTI

B EXTHEN TR EMRIRIENE, FELERRM stop RIVIREERS A IRAZ 4,

m  EXTI }Iﬁajggﬁ,% NMEE, 8F5R% 16 ) GPIO, 141PVD&HH, 24 COMPEH, LA RTC
0 LPTIM B85S, Hh GPIO, PVD, COMP AILAERE EFHA. TMEAEXGERMA. (FA
GPIO (EEEITEFESEE N EXTI0~15EE.

B & EXTI line #Bu]LABIS HFes IR 7 Bk,

B EXTIEHES R LARRHALL P ERRTEP B HRRE AIBK T,

B EXTHEHBRPOSERWEEIEM, BERE stop BT, MIEEMNEFIEGEEE SRR
AIREERISKIR, E RIS [REHRMHRI GPIO FIE4.

1REEEI%ER ADC

B BRES 11 12/URY SAR ADC, ZIERIBERS 13 1MERNEREE, B1F 8 MMNBEEN
5ARENEE. SEREEERAEERE (1.024V, 15V, 2048V, 25V) , BREE,
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HNEBEERIE Ts, Vieint, 1/3 Vec, OPAL_OUT, OPA2_OUT,
ZBEREHMER T LUSEARUR, LR, NESHE, HMERFEHEEAXTHEAXITTH 16
(RS R+,

ZMNEEEE LIS BEE SRR,

&HL watchdog VTR AR EMA R EEH T AP EX NS E{KEIE.

ADC LI 7 AR MiafT, eIRISRRAITEE,

TESRAELER, EihihoR, ECHEHRAETR, 13 watchdog R 4EHRFE EAB BB hinE K.

2.13. LEEEZ(COMP)

S FTREER 2 MEMLLERES COMP, tAILLS timer BE7E—#CER. EUARESETLABAN TEA:

WS SHE, FEEIFEEIREEIRE
EHEESET
L 53kA timer B9 PWM HIEERT, Cycle by cycle BIEE 7S EER

2.13.1. COMP =434

BN URSEE I EENESRE A, LI RIENEEISE
—  ZI&1/0 pin
— HJR Vce
— Temperature sensor fYigH
— XFERESEHE VREFBUF #1 VCCARY 64 i /&
—  OPARIHIEA INPEIA
IRiHIeERI B E
A RTEAUIEREFNINFE
I ATLAREERER 1/O B timer RUBIAEfLA
— OCREF_CLR %4 (cycle by cycle HIEB =)
—  RIE PWM shutdown BIRIZE
— timer ICEIN
COMP1 1 COMP2 BJLAB &R, window COMP
81 CoMP EBl=4Re, BRIECHRMEINFERER (sleep M stoptRT) HIKEER (@IL EXTI)
oJECEE T

2.14. iBERAZR(OPA)

OPAL/2 ERAIIURIERE, BT BB IRIKEE Buffer KA.
2.15. FERSER

PY32MDA410 A [EIERS 2R AN RERATR :

2 2-3 ERTSRAEIE
xm Timer | {5 i WS | DMA | fakitbitimis | Sxha
BRERE | TIMI 164 | £, T, shshydss | 1~65536 | i 4 3
TIM2 326 | F, T, doxds | 1~65536 | 3% 4
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£ Timer s AR Fagsm | DMA | iaR/EbinEiE | Bt
‘= et e TIM14 [Xivi E 1~65536 - 1 .
BFERTR TIM16,TIM17 | 16 {3 s 1~65536 | Hi% 1 1
2.15.1. BREIEE

2.15.2.
2.15.2.1.

2.15.2.2.

2.15.2.3.

m 16 bis@E. ATEHER LA THEMERSITEES
B 16 bits AJHRIED MR, FOVFXIIHELERAORTSSREREEIT 1 B 65536 AISHR
B X4 NMRVREE

—  BAER

— bR

— PWMP4E (BEEEROMTHRER)
—  EpkiEzUat

—  OIEfARRIREK PRI

XTI A] fmfERI E A MaI

(RN E St e 2 N ER s EIERI RIS B

BESITHES, MITEIEERBYE, AEHNE5FS
FEBMAT LS ERSRNB L ESEAERSHERNRES

FFlF/DMA F=AETELA S

— EE HEEEm L. mTEE, THESIRN (B REESERINDA)
— RSMH

—  BINRER

— Itk

—  RIZEBA

B EAEERN (ER) RmEENAEMANE/RIE ISR

B ARRAERSNEBITtE E R AR R E R

ERERES

TIM2

B TIM2 BRERSEH 32 ([AfRED NI 32 (I EaIEREEITEE AN, BE 4 MERZAY
BE, S NETRARBRAHE, PWM siE Bk iER .

TIM2 BILUEIT T 28 HEEThRES TIM1 —iE T{F.

TIM2 3z DMA IhgE,

TIM2 BEFEAMRIEA (IS 8w E ST FREM 1 2l 3 ENERES,

B 7£ MCU debug &=, TIM2 BJLAGREEITES,

TIM14

B EFERTES TIM14 HeI4RERo SesIKaRY 16 B shaEEkit a9,

B TIM14 B2E 1/MEBERTRNEREHILR, PWM siE BikPERiET.
B 7f MCU debug 1z, TIM14 BJLAKREELTHEL.

TIM16/TIM17

B TIM16 ] TIM17 FHEI4RIEFS SRERIKANRT 16 {7 B RhEeEkiHEMEsamk.
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2.15.3.

2.15.4.

2.15.5.

2.15.6.

2.16.

B TIM16/TIM17 B8 1 MEZIBERTRMAMRAELR, PWM s EpkhE=iEnt.
B TIM16/TIM17 EEHEKANERMIH.

m TIM16/TIM17 37$5 DMA IhRE,

B 7E£ MCU debug #&z{, TIM16/TIM17 a]LAGRESLTHEL.

(KIDFEERSES

B LPTIM 9 16 fifa Lit#e8, B8 3 o imes. R3FRIRITHEL

LPTIM 5] LAECE /9 stop 1R IREER,

B 7 MCU debug #&z{,, LPTIM IJLUKESITHENE.
IWDG
B S RWERT— Independent watchdog (f&#R IWDG) , ZIEREEEZEK3. IFEHA

RIEFEANER. IWDG AIIFHRRATFREGRMUERNIIEEREL, FHETEHESAZHEEN
timeout (B A RFE(.

IWDG H LS| 2, iXHFRMEERED Fail, tHEERIFTIE,

IWDG BRIEHHEE watchdog fEAEMAZIMIIEIIISRE, FHERRESHIRF ERERGIAIR
FA.

J@id option byte AY#=HEI, ATLASFERE IWDG FE{HET,

IWDG /2 stop iEXHIREER, IS5 IREE stop 12,

£ MCU debug 183, IWDG BILUAREEHEE.

WWDG

ZZBEOE MEET— 7 R T™MTITHEES, ILURENBERIET. SHIEE, BrLEs—
NEITRREMNRSR. HHEETR9 APB BI#(PCLK), BEBETERHUTEES, THEEFILIE MCU de-
bug T T HIFRE.

SysTick timer

SysTick IH#IB8 LI I TSCRHRIER S (RTOS) |, {BEalLAB/EARAERIE T it24ES.

SysTick 454 :

24 TR

m BEHEEN

B HEEHEE O BRI ARl (RI )

SERI RIS RTC

SCATRT R E— MRS AUERTEE., RTC HEHBE—HIEEIHEINTEES, EENREEE T, AR
HEHEPEBRIThEE. (EXOTEERET ISR E RS SaIRIR B HA.

RTC AMDSREREERS I 22009 32 ([AIRIEITEREE.

RTC 1HEEsRIEHRERILA LSI, BILMESS stop IEBETR,

RTC AJLAF=4Emepchlt, FoAhrfmEtHbl (TR .

RTC S4&504%9 calibration,

£ MCU debug #&x(, RTC AJLURLEEITHEL,
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2.17.

2.18.

12C 0

I2C(Inter-integrated circuit) 2Rz IERGUSHIREFEIT I1°C B, TiRMESENINEE, =HE 1°C
REAFENIR. i), hEFEE, XIFmE (Sm)  HRIE (Fm) | REEERI (Fm+) |
RIESERENTE, TJLAER DMA LUREE CPU BT,

BRRSRLWARR USART

PY32MD410 & 3 4N USART, Hff USART1 3745 LIN,
BRRSRLWAES(USART) BT —FRIENSESER TIRENRZ SRS BRI TEIREIAIIMRIR
B2 A TENTEIERIR, USARTAIADEIRIGTE R ESRIRMHE CERTRRERERE,
RS REEBEINENTRLEE, BERITESAERBE.
XIFEohEAFERG,
FRZEPEEEERN DVMA 5, AT EEREEES.
USART 431
ENTRIBERE
NRZ &L
OJACE 16 {S50E 8 (FidREE, BITEREMNHAZENREMSE
RIEF WL AT RIZRITE, &=iX 4.5 Mbit/s
ShpEsE
OIYRTERIEUERE 8 fiIaE 9 i
ARENELEA (183F 2 fi1)
BRI AR S ERART m HIEE
BRI T
MNTRY AR IERERL SRR
E RS ARE]
Ed DMA ZE il RIXF T3
RS
— B2 buffer 7%
— Ri% buffer &
— (BRER
B EHERIGIEH
—  RIEREG{I
—  NHEKEEEH TR
B HIRGAIFRRTR
— CTSHME
— REHFSRT
—  RIEFHK
— RBBUESTERRH
—  IENEIRETH
— AR
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UGS
— IEEEE
—  fElER
m SMERRIEE
—  ANSHEHERPUES, NUBENEREAIETC
B NEEVRTUGREE . BT SRARNFI RS A

2.19. BRfTIMEEO SPI

PY32MD410 & 2 4™ SPI, Hrb SPI1 373 128,
BITIMEEOSPNAF SR ENBREUENT. WL, BRTRESHBETHNBE. WEORTLE
BLERFEL, FAIMPMRRIRMHBERR(SCK)., EOXEELAZERES N TIE.
SPIFHEIIT:

Master 8¢ & slave &=

3 kW T RELSEHE

2 5ENT RS EE (BN AEEL)

2R TRSER (TTWEEHES)

8 fiIakE 16 (UEHIMNERE

iz EE

FIEFITEMDIRRLL (KA feeik/2)

MR (K9 fecik/4)

FIERAMEIC I AR RSB 1T NSS B £/ MREEXIEIEHEE
AR AR PR ERNAE AL

BIYRTERIEEREIRR, MSB 7ERIE, LSB 7581

Bl TR S AR IEFIEERS

SPI REEITIRSIRE

SO SEE(SHYREY CRC

— EREENT, CRCEILUMIEIZRE—IFETRE

— AEEVNITEAPEEENSRE— N F BT CRC 14

Motorola 1Rz,

AR S (REPUTRYFARTUEEE, 1TE AR CRC $EIRIGE

2 NE%F DMA BENRNRER 4, BE/ 16bit (HEUEINIZE 8bit B, BEE/9 8bit) FIERAT
Rx ] Tx FIFOs

2.20. SWD

ARM SWD #O5eiFR OE TRIEREI PY32MD410,
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3.5|MECE

AO1[ :
INN1|
INPL] :
INN2 [
INP2|
Lbo|
VIN| >
PGND| >

~ O
O o
= =
A
n < on o
N g ;A A d «d o
O o oo <« < <« < <
< O o oo oo a a a
C a8 33K &LA \
1 T EZ R
2 : : 53 <] vee
3 I 22 . PA7
I
I : PA6
| QFN32  =°
5 | I 20 ©..] PAS
6 | i 19 PA4
7 I 1g ] PA3
g L_______ Exposed pad | 17 <f PA2

Lo1
HO1
LO2
HO2|
Lo3|
HO3

PF2-NRST/PAO|

& 3-1 QFN32(4*4) Pinout1 PY32MD410K1xU
% 3-1 5|ENIANENRS
*xB s EX
S Supply pin
N G Ground pin
PSS I/0 | Input/output pin
NC | TENX
COM | IEE 5 Vim[, SZRAEEMNEHINEE
RST | EfiimA, WERHES LR, AsIFEIEmARHINEE
O ‘ \
_L | KEBft COMimO, THRASEMEmNRILHINEE
_F | BEE&EIBEAIIEEN 12C Fm+
Notes - | BRAFEEMRIE, AARTEIRAEKESN BN, F/atRimA
— SFMEE | - | 1B GPIOX_AFR H73IkiRNINES
Vi B
’ Bo0TheEE - | BN S res A ERERYTNRE
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%= 3-2 SIHIEX
g ekl
S i %
< , n| o |g
*S, 10 Driver - g ° SEEE BhNIhEE
N = R z BE Be
% B a
o
1 - AO1 - - 3 .
> - INN1 - - - -
3 - INP1 - - - -
2 - INN2 - - - -
5 - INP2 - - - -
6 - LDO - - ) .
7 - VIN - - - -
8 - PGND | - . - -
9 PB13 LO1 - - TIM1_CHIN -
10 PF8 HO1 - - TIM1_CH1 -
11 PF6 LO2 - - TIM1_CH2N -
12 PF5 HO2 - - TIM1_CH2 -
13 PB1 LO3 - - TIM1_CH3N -
14 PB6 HO3 - - TIM1_CH3 -
} MCO
} SPI2_MOSI
15 PF2-NRST - o | com | &) SoARTERX NRST
. ®3) TIM2_CH2
) TIM1_CH2
) TIM1_CHIN
) SPI2_SCK
) USART1_CTS
) USART2_CTS
) COMP1_OUT
15 PAO - /o | coM | (3) TTI,I\,'\IAll_CCHﬁ] COANEI)ISl__I :\ll\loMl
) IR_OUT
) USART3_CTS
) USART2_TX
) SPI1_MISO/I2S1_MCK
} SPI1_SCK/I2S1_CK
) USART1_RTS
) USART2_RTS
16 PAL o | com 5;/ E:ITT: LFJ; cgﬁgf_nl\llxllpz
) SPI1_MOSI/I2S1_SD
) USART2_RX
) USART3_RTS
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t"l.;
i

b3

1]

QFN32(4*4) K1

Driver

ke B O

& fF O S

Notes

imCILEE

SHmeE

FithnzhEe

TIM1_CH4

TIM1_CH2N

MCO

17

PA2

I/0

COM_F

SPI1_MOSI/I2S1_SD

USART1_TX

USART2_TX

COMP2_OUT

SPI1_SCKI/I2S1_CK

TIM2_CH1

12C1_SDA

12C2_SDA

ADC_IN2
COMP2_INM2

18

PA3

I/0

COM_F

SPI2_MISO

USART1_RX

USART2_RX

EVENTOUT

SPI1_MOSI/I2S1_SD

TIM1_CH1

12C1_SCL

12C2_SCL

ADC_IN3
COMP2_INP4

19

PA4

I/0

COM

SPI1_NSS/I2S1_WS

USART1_CK

SPI2_MOSI

TIM14_CH1

USART2_CK

ENENTOUT

TIM2_CH3

USART2_TX

RTC_OUT

ADC_IN4
COMP2_INP3

20

PA5

I/0

COM

SPI1_SCKI/I2S1_CK

EVENTOUT

TIM2_CH2

USART2_RX

MCO

ADC_IN5
COMP2_INP2

21

PAG

110

COM

SPI1_MISO/I2S1_MCK

TIM2_CH1

TIM1_BKIN

TIM16_CH1

COMP1_OUT

USART1_CK

ADC_IN6
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t"l.;
i

b3

1]

QFN32(4*4) K1

Driver

ke B O

& fF O S

Notes

imCILEE

SHmeE

FithnzhEe

RTC_OUT

22

PA7

I/0

COM_F

SPI1_MOSI/I2S1_SD

TIM2_CH2

TIM1_CHIN

TIM14_CH1

TIM17_CH1

EVENTOUT

COMP2_OUT

USART1_TX

USART2_TX

12C1_SDA

12C2_SDA

SPI1_MISO/I2S1_MCK

ADC_IN7

24

PA8

I/0

COM_F

SPI2_NSS

USART1_CK

TIM1_CH1

USART2_CK

MCO

EVENTOUT

USART1_RX

USART2_RX

SPI1_MOSI/I2S1_SD

12C1_SCL

12C2_SCL

OPA1_OUT

25

PA9

/0

COM_F

SPI2_MISO

USART1_TX

TIM1_CH2

USART2_TX

MCO

12C1_SCL

EVENTOUT

12C2_SDA

12C2_SDA

TIM1_BKIN

SPI1_SCKI/I2S1_CK

USART1_RX

OPA1_INP

26

PA10

I/0

COM_F

SPI2_MOSI

USART1_RX

TIM1_CH3

OPA1_INN
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t"l.;
i

b3

1]

QFN32(4*4) K1

Driver

ke B O

& fF O S

Notes

imCILEE

SHmeE

FithnzhEe

TIM17_BKIN

USART2_RX

12C1_SDA

EVENTOUT

12C1_SCL

12C2_SCL

SPI1_NSS/I2S1_WS

USART1_TX

27

PA13(SWDIO)

I/0

COM

@

SWDIO

IR_OUT

EVENTOUT

SPI1_MISO/I2S1_MCk

TIM1_CH2

USART1_RX

MCO

28

PA14(SWCLK)

I/0

COM

@

SWCLK

USART1_TX

USART2_TX

EVENTOUT

MCO

SPI1_SCKI/I2S1_CK

USART3_TX

29

PA15

I/0

COM

SPI1_NSS/I2S1_WS

USART1_RX

USART2_RX

EVENTOUT

USART3_RX

OPA2_INN

30

PB3

I/0

COM

SPI1_SCKI/I2S1_CK

TIM1_CH2

USART1_RTS

USART2_RTS

EVENTOUT

USART3_RTS

OPA2_INP
COMP2_INM1

31

PB4

I/0

COM

SPI1_MISO/I2S1_MCK

TIM2_CH1

USART2_CTS

USART1_CTS

TIM17_BKIN

EVENTOUT

OPA2_OUT
COMP2_INP1
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3PS imOThEE
- iR i
= O O 3
g 10 Driver % - -
X ES & p SH&EE Fihnzn&e
™
)
z B L2
(04
USART3_CTS
32
23 - - S - Digital power supply

8¢ PF2 8i& NRST 2i&id option bytes #{THCLE.

Sffm, PAL3#1PAL4 A pin #BCE 9 SWDIO #1 SWCLK AF THaE, mrEmEBLAEE. FERIT
RIEBFEARAIE.

B 10 im A5 | HER— pin ), E—HRBEXREEFEREPEE— 10 KO, BEI—" 10 BRAEEHE
A== (MODEY[1:0] 79 0B11)

2% 3-3 GateDriver 3|Bi5EH

3 EEESi
T
R SIBIETR SIEIINEE
A
1 AO1 BiE 1SS
2 INN1 BiE 1 RSN
3 INP1 EiE 1 {REEEHRIERA
4 INN2 A 2 (RREERAIREAN
5 INP2 BiE 2 REEEMAERA
6 LDO 5V LDO #ith, 7Mz 1uF EBEEi
7 VIN WMATIERBIR, HME 1uF BRRi
8 PGND BRI, BRARENES
9 LO1 BIE 1 AR sh s
10 HO1 BIE 1 AR s
11 LO2 EiE 2 FYERIKzEsa
12 HO2 BIE 2 SRR sh s
13 LO3 EiE 3 AYEMitkIKzEsa
14 HO3 BE 3 e mtkIkshesamt
32 AO2 BiE 2 {RRAEmAYE
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3.1.

im0 A SRRINEERRSS

7 3-4 im A S FATHREIRGY

Port AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
SPI1_MISO/
PAO SPI2_SCK USART1_CTS USART2_CTS COMP1_OUT USART2_TX 1291 MK USART3_CTS TIM1_CH3 TIM1_CHIN IR_OUT
PAL SIFZ"Sll—SCCIf/ USART1_RTS USART2_RTS EVENTOUT USART3_RX | USART2_RX sgé_lMgsu USART3_RTS TIM1_CH4 TIM1_CH2N MCO
SPI1_MOSI/ SPI1_SCK/
PA2 1251 SD USARTI1_TX USART2_TX COMP2_OUT 25T CK 12C2_SDA 12C1_SDA TIM2_CH1
PA3 SPI2_MISO USART1_RX USART2_RX EVENTOUT SF:;—IMSODS" ! 12C2_SCL 12C1_SCL TIM1_CH1
PA4 S‘Ig'sll—"\‘/\%s’ USART1_CK SPI2_MOSI TIM14_CH1 USART2_CK EVENTOUT USART3_TX | USART2_TX TIM2_CH3 RTC_OUT
SPI1_SCK/
PA5 1251 CK EVENTOUT USART2_RX TIM2_CH2 MCO
PAG Slslslf’\:l:g(lzl TIM2_CH1 TIM1_BKIN TIM16_CH1 COMP1_OUT | USARTI_CK RTC_OUT
PA7 SPIL_MOSV TIM2_CH2 TIM1_CHIN TIM14_CH1 TIM17_CH1 EVENTOUT | COMP2_OUT | USARTLTX | USART2.TX | SPILMISO/ 12C2_SDA 12C1_SDA
12S1_SD 12S1_MCK
SPI1_MOSI
PAS SPI2_NSS USART1_CK TIM1_CH1 USART2_CK MCO EVENTOUT USARTI_RX | USART2_RX 1251 SD 12C2_SCL 12C1_SCL
PA9 SPI2_MISO USARTI1_TX TIM1_CH2 USART2_TX MCO 12C1_SCL EVENTOUT USART1_RX Slz'él—sg}f/ 12C2_SDA 12C1_SDA TIM1_BKIN
SPI1_NSS/
PA10 SPI2_MOSI USART1_RX TIM1_CH3 USART2_RX TIM17_BKIN 12C1_SDA EVENTOUT USARTIL_TX ST WS 12C2_SCL 12C1_SCL
SPI1_MISO/
PA11 1251 MCK USART1_CTS | TIM1_CH4 USART2_CTS EVENTOUT 12C1_SCL COMP1_OUT 12C2_SCL
SPI1_MOSI/
PA12 1251 SD USART1_RTS | TIM1_ETR USART2_RTS EVENTOUT 12C1_SDA COMP2_OUT 12C2_SDA
SPI1_MISO/
PA13 SWDIO IR_OUT EVENTOUT USART1_RX 1251 MOK TIM1_CH2 MCO
PA14 SWCLK USARTI1_TX USART2_TX EVENTOUT USART3_TX Slzgl—sgf’ MCO
PA15 slzlsll_,\\i\?sy USART1_RX USART2_RX EVENTOUT USART3_RX
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3.2. w0 B EMIheEmRgY

Z 3-5 iin[ B S FAThREIRGT

Port AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PBO SEIslf_’\\‘/\?sS/ TIM2_CH3 TIML_CH2N EVENTOUT COMP1_OUT USART3_CK

PB1 TIML4_CH1 TIM2_CHa TIML_CH3N EVENTOUT USART3_RTS

PB2 USARTL_RX TIML_CH2 USART2_RX USART3_RX SPI2_SCK

PB3 slggf_s&(/ TIML_CH2 USARTL_RTS | USART2_RTS EVENTOUT | USART3 RTS

PB4 slgéll:wggl TIM2_CH1 USARTL_CTS | USART2.CTS | TIM17_BKIN EVENTOUT | USART3 CTS

PBS5 sgéﬂgsu TIM2_CH2 TIML6_BKIN USARTIL_CK USART2_CK COMPL_OUT | USART3_CK TIML_CH1

PB6 USARTLTX | TIML_CH3 | TIML6_CHIN SPI2_MISO USART2_TX 12C1_SCL | EVENTOUT 12C2_SCL

PB7 USARTLRX | SPI2_MOSI | TIM17_CHIN USART2_RX 12C1_SDA | EVENTOUT 12C2_SDA TIML_CH2

PBS SPI2_SCK TIML6_CH1 USART2_TX 12C2_SCL 12C1_SCL | EVENTOUT USARTL_TX SPI2_NSS [2C1_SDA | TIM17_CH1 | 12c2.SDA | IR_OUT
PBO TIML7_CH1 EVENTOUT IR_OUT
PB10 SPI2_SCK TIM2_CH3 USART3_TX 12Cc2_sCL 12C1_SCL

PB1L TIM2_CHa USART3_RX EVENTOUT 12C2_SDA 12C1_SDA

PB12 Slglslf_’\‘v\?sS/ SPI2_NSS TIML_BKIN EVENTOUT USART3_RTS TIML_BKIN

PB13 SPI2_SCK TIML_CHIN S,Eg;fg{’ USART3_CTS

PB14 SPI2_MISO TIML_CH2N SIZP'Sll—_",’\'I:gE/ USART3_RTS

PB15 SPI2_MOSI TIM1_CH3N SB;—KSDS”
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3.3.

im0 F S AL6EMR S

2 3-6 Im[ F S FATIRCARET

Port AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PFO TIM14_CH1 | SPI2_SCK | USART2_RX USART1_RX | USART2_TX 12C2_SDA | 12C1_SDA
SPI1_NSS/
PF1 SPI2_MISO | USART2_TX USARTL_TX | USART2_RX ST WS 12C2_SCL | I12c1_scL TIM14_CH1
PF2 TIM2_CH2 TIMI_CH2 | SPI2_MOSI | USART2_RX MCO TIM1_CHIN
PF3 USARTL_TX SPI2_MISO | USART2_TX SPIL_NSS/ TIM2_CH3 RTC_OUT
- — - 12S1_WS — —~
PF4
SPI1_MISO
PF5 IR_OUT EVENTOUT USART1_RX / 12C2_SCL | 12C2_SDA TIM1_CH2
12S1_MCK
PF6 USARTL_TX | TIM1_CH2N USART2_TX EVENTOUT 12C2_SDA | 12Cc2_scL
PF7
PF8 TIMI_CH1 | SPI2_MOSI | USART2_RX MCO
PF9 TIM2_CH1 TIMI_CHIN | SPI2_SCK | USART2_TX
PF10
PF11
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4. = 1i# 35 bR g

OXFFFF FFFF

| User space |

Block7 | Reserved space |
ARM Cortex MO+
OxE000 0000 Internal periphrals
0x5001 1FFF
Block 6 IOPORT 0x5000 0000
0xC000 0000
0x4002 63FF
AHB
Block 5 0x4002 0000
A
0xA000 0000 0x4001 5BFF
APB
Block 4 0x4001 0000
0x4000 A7FF
0x8000 0000 APB
0x4000 0000
Block 3
0x6000 0000 OX1FFF FFFF
Reserved
Ox1FFF 1000
Block 2 Factory config. bytes OX1FEE OF80
Periphrals Factory config. bytes Ox1FFF OF0O0
0x4000 0000 Option bytes OX1FFF OE80
— uIb OX1FFF OEOO
Block 1 | _____fTParameter ____ OxLFFF 0D8O
______ User OTP Data _ __ _ _| Ox1FFF OD0OO
0x2000 0000 RAM System memory
0x1FFF 0000
Block 0x0800 FFFF
0oC
Code Main flash
0X0000 0000 0x0800 0000
Main flash/ 0x0000 FFFF
" o System flash/
Addressable space
P RAM 0x0000 0000
EPRRCE T
= 4-1 [FfE=sibit
Type Boundary Address Size Memory Area Description
0x2000 2000-0x3FFF FFFF - Reserved -
SRAM
0x2000 0000-0x2000 1FFF 8 Kbytes SRAM -
cod Ox1FFF 1000-Ox1FFF FFFF - Reserved -
ode
Ox1FFF OF80-0Ox1FFF OFFF 128 Bytes Factory config. bytes -
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Type Boundary Address Size Memory Area Description
O0x1FFF OF00-0Ox1FFF OF7F 128 Bytes Factory config. bytes FR AP BEIRY HSI triming #4E
Ox1FFF OE80-0x1FFF OEFF 128 Bytes Option bytes o RS- option bytes {582
Ox1FFF OE00-Ox1FFF OE7F 128 Bytes uID Unique ID
Ox1FFF 0D80-0x1FFF ODFF - Reserved -
Ox1FFF 0D00-Ox1FFF OD7F 128 Bytes User OTP Data FAFX
Ox1FFF 0000-0x1FFF OCFF 3.25 Kbytes System memory =1 boot loader
0x0801 0000-0x1FFE FFFF > Reserved =
0x0800 0000-0x0800 FFFF 64 Kbytes Main flash memory -
0x0001 0000-0x07FF FFFF > Reserved =
0x0000 0000-0x0000 FFFF 64 Kbytes FR1E Boot ELEIEE, -
1. _EiA=SiEJBR Ox1FFF OE00-Ox1FFF OE7F 4, ERIREN reserved RYZSA), FTixptTE#(E, ER0, B
=4 response error,
% 4-2 JNRETFHRMbI
Bus Boundary Address Size Peripheral
0xE000 000-OxEOOF FFFF 1 Mbytes MO+
0x5000 1800-0x5FFF FFFF - Reserved
0x5000 1400-0x5000 17FF 1 Kbytes GPIOF
0x5000 1000-0x5000 13FF - Reserved
IOPORT 0x5000 0C00-0x5000 OFFF - Reserved
0x5000 0800-0x5000 OBFF - Reserved
0x5000 0400-0x5000 O7FF 1 Kbytes GPIOB
0x5000 0000-0x5000 O3FF 1 Kbytes GPIOA
0x4002 4000-0x4FFF FFFF - Reserved
0x4002 3C00-0x4002 3FFF - Reserved
0x4002 3800-0x4002 3BFF 1 Kbytes HDIV
0x4002 3400-0x4002 37FF 1 Kbytes CORDIC
0x4002 3000-0x4002 33FF 1 Kbytes CRC
0x4002 2400-0x4002 2FFF - Reserved
AHB 0x4002 2000-0x4002 23FF 1 Kbytes Flash
0x4002 1C00-0x4002 1FFF - Reserved
0x4002 1800-0x4002 1BFF 1 Kbytes EXTI
0x4002 1400-0x4002 17FF - Reserved
0x4002 1000-0x4002 13FF 1 Kbytes RCC
0x4002 0400-0x4002 OFFF - Reserved
0x4002 0000-0x4002 O3FF 1 Kbytes DMA
0x4001 5C00-0x4001 FFFF - Reserved
0x4001 5800-0x4001 5BFF 1 Kbytes DBG
APe 0x4001 4C00-0x4001 57FF - Reserved
0x4001 4800-0x4001 4BFF 1 Kbytes TIM17
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Bus Boundary Address Size Peripheral
0x4001 4400-0x4001 47FF 1 Kbytes TIM16
0x4001 3C00-0x4001 43FF - Reserved
0x4001 3800-0x4001 3BFF 1 Kbytes USART1
0x4001 3400-0x4001 37FF - Reserved
0x4001 3000-0x4001 33FF 1 Kbytes SPI1
0x4001 2C00-0x4001 2FFF 1 Kbytes TIM1
0x4001 2800-0x4001 2BFF = Reserved
0x4001 2400-0x4001 27FF 1Kbytes ADC
0x4001 0400-0x4001 23FF - Reserved
0x4001 0300-0x4001 03FF OPA
0x4001 0200-0x4001 02FF 1Kbytes COMP1 and COMP2
0x4001 0000-0x4001 O1FF SYSCFG
0x4000 B400-0x4000 FFFF = Reserved
0x4000 B000-0x4000 B3FF - Reserved
0x4000 8400-0x4000 AFFF - Reserved
0x4000 8000-0x4000 83FF = Reserved
0x4000 7C00-0x4000 7FFF 1 Kbytes LPTIM
0x4000 7400-0x4000 7BFF = Reserved
0x4000 7000-0x4000 73FF 1 Kbytes PWR
0x4000 5C00-0x4000 6FFF - Reserved
0x4000 5800-0x4000 5BFF 1 Kbytes 12C2
0x4000 5400-0x4000 57FF 1 Kbytes 12C1
0x4000 4C00-0x4000 53FF = Reserved
0x4000 4800-0x4000 4BFF 1 Kbytes USART3
0x4000 4400-0x4000 47FF 1 Kbytes USART2
0x4000 3C00-0x4000 43FF - Reserved
0x4000 3800-0x4000 3BFF 1 Kbytes SPI2
0x4000 3400-0x4000 37FF = Reserved
0x4000 3000-0x4000 33FF 1 Kbytes IWDG
0x4000 2C00-0x4000 2FFF 1 Kbytes WWDG
0x4000 2800-0x4000 2BFF 1 Kbytes RTC
0x4000 2400-0x4000 27FF 1 Kbytes -
0x4000 2000-0x4000 23FF 1 Kbytes TIM14
0x4000 1800-0x4000 1FFF - Reserved
0x4000 1400-0x4000 17FF - Reserved
0x4000 1000-0x4000 13FF - Reserved
0x4000 0800-0x4000 13FF - Reserved
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Bus Boundary Address Size Peripheral
0x4000 0400-0x4000 O7FF = Reserved
0x4000 0000-0x4000 03FF 1 Kbytes TIM2
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5. BSiFH

5.1. MitEEM

BeAESREIRBE, FRASMOESEEBLL Vs R,

5.1.1. EIMEFRXE
FRIAFSETRIRBE, BISTEREIRE Ta=25°C ] Ta=Tamay MEHTHIS R E5MKRIE, (RIEESIARIA
SRR (RN MRRR S TR MESAME.,
BETFERETAERENESMER. IR/ T 28800808, REEHiHiTIS, SIS K
HESE TR, BPERNSE R EnERE,

5.1.2. HBYH
BRI RkAE, BERUMEREET Ta=25°C ] Vee=3.3 V, XN AT IRIHESRZTI,
BRI ADC REHESBIN— MREILRIRE, TR EEEE RURER, 95%HtHiREN
FEFELENEE (WEEL20) .

5.2. BWRATMEE

RIS F LB TRIBGEHNENEXE, TSR AAMARA, XERZFIH T
BEARAEE DS, AABEREEILFM FMIIRERERIR. KR TIFERKESRME RS

Py ay: T S
% 5-1 BBEFHED
s g =IME mA(E =1}
Vee HMNEREALERERIR -0.3 6.25 Y%
Vin Hfth Pin FUSEINEBE -0.3 Vee+ 0.3 Y,

1. EBIR Voo B Vss 5 [ RS R ZI MR AR ERINAIHE RS L.

% 5-2 ERRE

e fik EAE | s
Ivee i Voo pin RSEBTRARIR) 150
Ivss i Vs pin MOSEBR G © 150 )
m
COM 10 HIIHEERH® 20
lioeiny .
Fi8 10 RYRIFER -20

1. EBJR Voo Fith Vss 5 I IALIERER MBS BRI R A L.
2. 10 HHOTSE S |HIEXHIAREN/S.
* 5-3 RERM
s ik e =: 1}
Tste FERETE -65 ~ +150 °C
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3= iR ([ =-1iv]
To TERESEE -40 ~ +105 °C
5.3. T{ESMH
5.3.1. BEIEFRH
= 5-4 BRETIERE
Bs 24 =it =IME &AE =-1iv]
froLk REB AHB AT §gRER - 0 72 MHz
froLk REB APB FTEhsiE= - 0 72 MHz
Vee FRETERE - 1.7 55 Vv
Vin 10 EINEBE - -0.3 Vcce+0.3 \%
Ta INERE - -40 105 °C
T; o] - -40 125 °C
5.3.2. LETHI{ESRHE
= 5-5 EHF NI T{ESG
Bs 24 =i =IME RAE =-1iv]
Vce EFHEER - 0 0
tvee us/V
Vee FIEEZER - 20 )
5.3.3. MIERENRFD LVD EHSE
* 5-6 WEREMIEHREF
=] 28 &4 &IME BRRY(E RAE =-1iv]
trsTTEMPOW SNEERE - - 4.0 7.5 ms
A 1.50@ 1.60 1.70 v
VPOR/PDR POR/PDR S1E{E R
TS 1.480 1.58 1.68@ v
EFHE 1.70 1.80 1.90 Y
VBoR1 BOR [#{H 1 .
TRA 1.60 1.70 1.80 v
A 1.90 2.00 2.10 v
VBoR2 BOR [|{H 2 .
TRA 1.80 1.90 2.00 v
A 2.09 2.20 2.31 v
VBOR3 BOR [{E 3
TS 2.00 2.10 2.21 V
B 2.28 2.40 2.52 v
Veors BOR [#{E 4
TS 2.18 2.30 2.42 V
EHE 2.47 2.60 2.73 Y
VBORS BOR [F{& 5
TS 2.37 2.50 2.63 v
VBoRs BOR [H(& 6 G 2.66 2.80 2.94 \Y;
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gs 85 FH =IME HENE BRX(E ==y
TG 2.56 2.70 2.84
‘ IR 2.85 3.00 3.15 v
VBOR7? BOR HE 7
TG 2.75 2.90 3.05 V
. 5 3.04 3.20 3.36 V
VBoRS BOR [ER{H 8
TS 2.94 3.10 3.26 V
. s 1.70 1.80 1.90 V
Vpvbo PVD &{E 0
TS 1.60 1.70 1.80 V
. s 1.90 2.00 2.10 V
Vpvb1 PVD [®{E 1
TS 1.80 1.90 2.00 V
. B 2.09 2.20 2.31 Vv
VpvD2 PVD S{E 2
TS 2.00 2.10 2.21 V
. A 2.28 2.40 2.52 Vv
VpvD3 PVD (& 3
TS 2.18 2.30 2.42 Vv
. A 2.47 2.60 2.73 Vv
VpvDa PVD [R{E 4
TG 2.37 2.50 2.63 V
. 5 2.66 2.80 2.94 V
Vpvps PVD [&{E 5
TS 2.56 2.70 2.84 V
. A 2.85 3.00 3.15 V
VpvDs PVD [®{E 6
TG 2.75 2.90 3.05 V
R 5 3.04 3.20 3.36 V
Vpvp7 PVD [R{E 7
TG 2.94 3.10 3.26 V
Vpor_PoR_hysttt) POR/PDR iRjiHE - - 20 - mV
VpvD BOR hyst'V) PVD IRiHEE - - 100 - mv
ladpvoy @ PVD Ih3E - - 0.6 - HA
laasor) BOR Ih#E - - 0.6 - HA
1. HIRIHRIE, AEEFFUE.
2. HIEETERER, AEErhUiE.
5.3.4. TAEmBifSTHE
= 5-7 iI={TIRILER
=4
s R R =y . FLASH | HBEO® | RXE | B
" wE | B | E | amm| LA
ON DISABLE 6.1 -
PLL(X3) | 72 MHz _
Iop(run) While® | Flash OFF DISABLE 4.4 - mA
PLL(x2) | 48 MHz ON | DISABLE | 5.0 -
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4
B E=300: ] . — . FLASH | HBYE® | RX(E | B
o = K8 | iEf7 | shgeden | OO
OFF DISABLE 3.8 -
ON DISABLE 2.8 -
24 MHz
OFF DISABLE 2.2 -
ON DISABLE 2.0 -
16 MHz
HS] OFF | DISABLE | 1.6 -
ON DISABLE 1.2 :
8 MHz
OFF DISABLE 1.0 -
ON DISABLE 0.8 3
4 MHz
OFF DISABLE 0.6 F
ON DISABLE 180 -
32.768 KHz
OFF DISABLE 180 -
LSI UuA
ON ENABLE 135 -
32.768 KHz
OFF ENABLE 135 -
1. BURETERER, FEEFHliE.
7 5-8 Sleep IR
4
s R FLASH HREO =mAE =1 vd
ROE | R | Shemm | OO
PLL(x3) 79 MHz ON DISABLE 4.6 -
OFF DISABLE 2.5 -
PLL(x2) 48 MHz ON DISABLE 3.5 -
OFF DISABLE 2.1 -
ON DISABLE 1.8 -
24 MHz
OFF DISABLE 1.0 - mA
ON DISABLE 1.3 -
16 MHz
OFF DISABLE 0.8 -
Ioo(sleep) HSI
ON DISABLE 0.8 -
8 MHz
OFF DISABLE 0.5 -
ON DISABLE 0.5 -
4 MHz
OFF DISABLE 04 -
32768 KHz ON DISABLE 180 -
LS| OFF DISABLE 178 - UA
32768 KH ON ENABLE 95 -
. Z
OFF ENABLE 95 -
1. BURETERER, FEErHliE.
7 5-9 Stop FEFER
4
s " HBEY | JmKE | B
Vce LDO t&5 LSI IMERI S
MR - - 85 -
RTC+IWDG+LPTIM 45 -
Iop(stop) | 1.7~55V HA
LPR ON IWDG 4.3 -
LPTIM 4.3 ]
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4
&S = BRRYEO K{E | 8
s Veo Lozt | LS SMRAIEh N
RTC 4.3
OFF No 4
1. BUEETEZER, FMEEFFHUR.
5.3.5. (EINFEIRIUIRERA(E)
7 5-10 {EIhFEE T MRERRT 8]
= S5 LDO &z 4 BBUEC | RAE | 2%
twusLeep Sleep BYNIEEEAT E] MR Flash 1T 4.0 CC;/EIl;S
Flash FHITER,
MR | HSI(24 MH2) R&ehts, 6.5
N FLS SLPTI[1:0] =00
twusTop Stop AYIREEATE] _ us
Flash FHITIER,
LPR | HSI(24 MH2) RS, 10.2
FLS SLPTI[1:0] =00
1. MEERTEIASNIE R NGB B A E R FTERERE—KIES.
2. HIBRETERER, FEEFFHUE.
5.3.6. PIEBESAATENE HSI 451
= 5-11 NEP=SMATERERFIE
#s 28 & RIME | HBYE | BRAE | B
23.83 24 24.17
21.97 | 2212 | 22.27
fusi HSI iR Ta=25 °C,Vce=3.3 V 15.89 16 16.11 | MHz
7.94 8 8.06
3.97 4 4.03
Vee=2.0 ~ 5.5 V, Ta=-40 ~ 105 °C -22) 22)
Atemprsy | HSI 38 B ERS Ta=0 ~ 105 °C -2 20 %
Vee=1.7~20V
Ta=-40 ~ 105 °C -3@ 3@
frev® | HSI RS E 0.1 %
Dusi® | (5=SEE 45@1) 551 %
tstabnsy | HSI F2ERT 8] 2 40 us
4 MHz 120
8 MHz 150
@
IDD(Hs1) HSI Ih#E 16 MHz 50 HA
22.12 MHz, 24 MHz 350

1. HBRHRIE, AL,
2. HUEETHERER, AL,
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5.3.7. PISMESTRISRIE LS| 451
2% 5-12 POEMIRSTRT st
i) ' ES BME | BB | mKE | B
fLsi LSI 37 Ta=25 °C,Vcc=3.3 V -3 - 3 %
Arempsy | LS| FEREESER Xzzjz - 22 X,:/:i; zolz)(; °C --18(;;) 180(Z> %
frrm® | LSI EREE - - 0.2 - %
tstbwsy @ | LS| F2ERTE] - - 150 3 us
looesy @ | LSIIHEE - - 300 - nA
1. BIHRIE, AEEFF.
2. HIEETHERER, AEEFPUE.
5.3.8. $tHIA PLL 4514
% 5-13 SitEIRERE
oS £ E S mIME | HBE | BRXE | B
Ta=25 °C,Vce=3.3 V,PLL 2 {Z5[ 16W 24@)
feromn | BN MHz
Ta=25 °C,Vcce=3.3 V,PLL 3 {&4 220 240
feL_out | HAIHHSER Ta=25 °C,Vcc=3.3 V 320 72 MHz
Jitter JBEEARIED - - 0.3® ns
tLock 8iFRE feL IN=24 MHZz - 15 40 us
1. HNRIHRIE, AEEFFUE,
5.3.9. TFiEzRSHE
& 5-14 TPhEsR%RIE
i S i HENE | RAEY | B
tprog Page program - 15 2.0 ms
terASE Page/sector/mass erase - 3.5 4.5 ms
oo Page programe - 2.1 2.9 mA
Page/sector/mass erase - 2.1 2.9
1. ESTHRIE, AEEFFE.
R 5-15 TFIERRIB S IREFIEURRIT
Hs s S =BMEY | Bfu
Nenp BEIRE Ta=-40~ 105 °C 100 kcycle
trReT B (RIFHAR 10 kcycle Ta =55 °C 20 Year

HEETEZER, AMEEFPUL.
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5.3.10. EFT 4§54

2= 5-16 EFT 434
s s8H 4 FR
EFT to Power - IEC61000-4-4 4A
5.3.11. ESD & LU ¥4
% 5-17 ESD & LU %t
) sH =4 HIRYE =13
Vesprew) | BRSHNFEERE(AAERY) ESDA/JEDEC JS-001-2017 8 KV
Vespcom) | ERRSHIFRERE(FFBIRERIERY) ESDA/JEDEC JS-002-2018 2 KV
Vesomw) | ERZSHLFBEE & (H281REY) JESD22-A115C 200 Y,
LU 275 Latch-Up JESD78E 200 mA
5.3.12. iRO145
& 5-18 10 Bt
7S s =4 RME | BB(E | RXE | B2
Vi | BIANEBFEBE Vee=1.7 ~ 5.5V 0.7Vec Y,
Vi | BINREBSEEE Vec=1.7 ~ 5.5V 0.3Vee Y,
Viys® | HiEIREERE 200 mv
likg BNRER 1 HA
Reu | LHiFE[E 30 50 70 kQ
Reo | TRIEEME 30 50 70 kQ
Co® | SIBE S pF
1. EGIHRIE, AEEFHGR.
& 5-19 BB R
7S SHO L =B BRAE | B
lo. = 20 MA, Vec 25.0 V - 0.6
VoL@ COM 10 B (KR lo. =8 MA, Vcc 22.7 V 0.4 Y,
lo. =4 mA, Vec = 1.8V - 0.5
lon =20 MA, Vcc 2 5.0V Vcc—0.6
Vor® COM 10 B HEHF lon =8 MA, Vec 22.7 V Vee-0.4 Y%
lon =4 mA, Vec = 1.8V Vee—0.5

1. 10 XEAISHES|HIE X AANENFTS.
2. HUEETHERER, AL,
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5.3.13. NRST B|il4&tE

2 5-20 NRST &St

s S8 54 mME | HBE | RBX(E | B
Vin | BASEFEE Vec=1.7~ 5.5V 0.7Vee - - Y%
Vi EINKEEJEEE Vce=1.7 ~5.5V - - 0.2Vce \Y;

Vi) | BRFEHRIRIGEEE - - 300 - mV
likg NI - - - 1 WA

Reo® | THIFBA - 30 50 0| ko
Cio S|HIBE - - 5 - pF

1. HNRIHRIE, AEEFFUE,
5.3.14. ADC 451%
% 5-21 ADC %5
Hs s% E L BME | HBE | RXE | 8
Iop® IH¥E fs =1 Msps - 1.0 - mA
Cin® RERRAFFIRISES - - 5 - pF
¢ SEMR R Vce=1.7~-2.3V 4 8@ MHz
e - Vee=2.3-5.5V 8 160 | MHz
tsamp®™ | SRAERSE] Vee=1.7~5.5V 3.5 - 2395 | Tclk
teonv :EE%}%HT_”EH - - 12 - Tclk
teoc® | BRIREERATIE] - - 0.5 - Tclk
1.7V < Vce<2.3V,
fs =0.5 Msps, - 4 5
ET Total unadjusted error Ta = entire range LSB
2.3V £ Vcc<5.5V,
fs =1 Msps, - 3 5
Ta = entire range
EO Offset error 1.7V < _VCC <S5V, - 2 3 LSB
Ta = entire range
EG Gain error Lov< ,VCC <5.5V, - 4 8 LSB
Ta = entire range
1.7V < Vcc<2.3V,
fs =0.5 Msps, - 4 5
Ta= i
ED Differential linearity error A= entire range LSB
2.3V £ Vce<5.5V,
fs =1 Msps, 2 3
Ta = entire range
1.7V < Vce<2.3V,
) ) fs =0.5 Msps, - 3 5
EL Integral linearity error . LSB
Ta = entire range
2.3V £ Vcc<5.5V, 2 4
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s s E S BME | HBE | BX(E | 8
fs =1 Msps,
Ta = entire range
1. BIHRIE, AEEFFE.
2. HIRETEZER, FEEFFIUE,
5.3.15. ELERESIHIE
& 5-22 LYIaRis i
s S8 =4 BME | BB | RX(E | B
Vec Input voltage i 17 i 55 Vv
range
Input voltage i i
VIN range 0 Vce \Y
Startup time to High-speed mode - - 5
reach propaga-
ISTART | 4ion delay speci- . us
fication Medium-speed mode - - 15
200 mV step; | High-speed mode - 40 70 ns
100 mV over- .
o Propagation de- | drive Medium-speed mode - 0.9 2.3 us
lay >200 mV High-speed mode - - 85 ns
step;100 mV .
overdrive Medium-speed mode - - 3.4 us
Voffset Offset error - - 15 - mV
Vi Hysteresis No hysteresis - 0 - mV
e Y With hysteresis - 20 -
Static - 5 7.5
Medium- | with 50 KHz and +100
speed mode; | v gverdrive square - 6 -
Comparator signal
lop consumption ) pA
from Vcc Static - 250 400
High-speed | wyith 50 KHz and £100
mode; mV overdrive square - 250 -
signal
Sleep power
lsieep consumption ) ) ) 1 ) nA
1. HNRIHRIE, AEEFFE,
5.3.16. iIBHHA=EITIE
7 5-23 IEE UK
s S8 =M BME | BBE | RX(E =1}
Vee HEEEBE 2.2 - 5.5 v
Vi EINEBE 0 - Vee vV
Vo BHBE 0.1 - Vce-0.2 Y%
lo AR - - 2.2 mA
Rc T EErE 5K - - Q
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s s =4 BME | BBE | RX(E =1}
tstart YIIR{CETTE) - - - 20 us
Vio EINSEEEE | Ri=5K, CL=25 pF - +8 - mV
Vee=3.3V, Vi=Vo=Vec/ 2
PM S YAN BF ’ ’ _ (1) _ D
R | R ok cimospF 80 €9
Vee= 3.3V, Vi=Vo=Vee/ 2
UGBW VIEESEE ' ' - 5 - MH
FAIRER | R,=5K, Cuz25pF ‘
SR R RL=5K, C.=25 pF - 8 - V/us
1. HNRIHRIE, AEEFFE,
5.3.17. imEERSIFHE
xR 5-24 BEEREERYE
s £ BME | HBE | RX(E | Bl
@ Vs linearity with temperature - +1 +2 °C
Avg_Slope® | Average slope 2.3 25 2.7 mV/°C
V3o Voltage at 30°C(z 5°C) 0.742 0.76 0.785 vV
tstart® Start-up time entering in continuous mode - 70 120 us
ts_temp™ ADC sampling time when reading the temperature 9 - - us
1. HNRIHRIE, AEEFFUE,
5.3.18. AESEMBEIFHE
& 5-256 RESEHERYT
s sH RIME | BEE | BX(E =1y}
VREFINT Internal reference voltage 1.17 1.2 1.23 \%
tstart_vrefint® Start time of internal reference voltage - 10 15 us
Teoef® Temperature coefficient - - 100 ppm/°C
lvec® Current consumption from Vcc - 12 20 HA
1. HNRIHRIE, AEEFFUE,
5.3.19. ADC HBESEHE
% 5-26 ADC WESEBE
s £ =4 BME | BBE RXE | B
Vrerzs | Internal 2.5 V reference voltage Ta=25°C,Vcc=3.3 V 2.475 2.500 2.525 \Y,
VRrer2o | Internal 2.048 V reference voltage | Ta=25°C,Vcc=3.3 V 2.027 2.048 2.068 \%
Vrer1s | Internal 1.5 V reference voltage Ta=25°C,Vcc=3.3 V 1.485 1.500 1.515 \%
Vrero | Internal 1.024 V reference voltage | Ta=25°C,Vcc=3.3 V 1.014 1.024 1.034 \%
Internal 2.5 V/2.048V/1.5
(1) == ~ ° - - °
Teoeit™ | \//1 024V temperature coefficient | 40~105°C 120 | ppm/°C
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5.3.20. ERI=RIFIE

¥ 5-27 ERTEREE
75 84 4 =IME =X(E =21
. L - 1 - triMxcLk
tres(TiM) Timer resolution time
frimxek = 72 MHz 13.888 - ns
foxr Timer external clock fre- ' ' frivcLx/2 MHz
quency on CH1 to CH4 frimxek = 72 MHz - 36
Restim Timer resolution TIM1/14/16/17 - 16 Bit
. . - 1 65536 trimMxcLk
tcounTER 16-bit counter clock period
frimxek = 72 MHz 0.013888 910 us
7 5-28 LPTIM $F\4 (BEhisEsE LSI)
ba g PRESC[2:0] mvEhiE mAiEtE =24
/1 0 0.0305 1998.848
/2 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
/64 6 1.9531 127998.362
/128 7 3.9063 256003.277
2 5-29 IWDG $5 M (BTSSR LSI)
b g PR[2:0] mviahi(E EXimt(E =213
14 0 0.122 499.712
/8 1 0.244 999.424
/16 2 0.488 1998.848
/132 3 0.976 3997.696 ms
/64 4 1.952 7995.392
/128 5 3.904 15990.784
/256 6or7 7.808 31981.568
7 5-30 WWDG HFt (BT $EHE 72MHz PCLK)
3ap7] WDGTBJ[1:0] RMEhE RAiEHE =2I[yj
1*4096 0 0.057 3.641
2*4096 1 0.114 7.282 ms
4*4096 2 0.228 14.564
8*4096 3 0.455 29.127
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5.3.21. @R
5.3.21.1. I°C 2S5
12C $Z[iEE 12C-bus specification and user manual BYE3K :
B FRAER (100 KHz)
B HRIERET( (400 KHz)
B PREIEEIE (1 MHZ)
RFRIRIHRIE, BIER 1°C IMRMWIEMRIECE, FH 1°C CLKIEXF FREKNZ/IME.
% 5-31 &/N 12C CLK i

Bs 2 St BUME Ty
IR 24
fizccLi(min) /)N 12C TEIRATHPSRER PHRIERET 8 MHz
R sEIE O 16
1. RU(SDA/SCLAMEBLERIFEFR): 1 KQ
12C SDA #1 SCL EIEBEIIERINE, S TE,
% 5-32 I2C JRiIRES1FE
7S £ RBME | BRAE | B
- FE%'JJ‘E?)EE%%HD%UE’\J’y‘&lﬂ%ﬁé’éﬁﬂ‘@ (R TFBRHIFEEATEAIRIE 50 260 s
AP
5.3.21.2. BR{TIMEIEDO SPI f51%
% 5-33 SPI 451

7S 28 St RME | BAE | B

e SPI EfiEs ES VMK Ey ’?EEE%W Sy
RIRTC A 24

(o0 | SPIRSEREFHAITHEASIE | SR C = 15 pF 6 ns
tsu(Nss) NSS #37AT/E) MAVER, presc = 2 2Tpclk ns
thinss) NSS {RIFHTE] MAUE, presc = 2 2Tpclk ns
mf;g SCK MBS EERSTATIE) | EHUSaL, presc =2 Tpelk-2 | Tpelk+1 | ns
b WERAETE | - ns

MR 3

thw st S (Dbt FEHUEI 5

oo AR\ CRIF A ] VS . ns

ta(so) HumtaHinIaad(a MATUE 0 3Tpck | ns
tais(s0) YRGB HLERATE) MIUEL, presc = 2 2Tpclk ns

tv(s0) HuEia B Ad A MBS 0 20 ns

tvmo) R HBEE FHUEH(FERERIEZR) 5 ns
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MOSI input

s e =4 =IME BRAE | B
th(so) . . MR 2 B
R H RIS AT (R . ns
thmo) FEsC 1 -
DuCy(SCK) | SPI MHBIARTE =L | MR 45 55 %
NSS input
Te(sck) > Thoss) >
e Toussr—>] [€ Twescp —> : T
CPHA=0 S I
- CPOL=0 ]
2 |
3
S | cpHA=O —\—
CPOL=1
RTINS T (sck) —> j‘*""msm—’ s > e — I‘L"ﬁ“)
MISO output First bit OUT Next bits OUT Last bit OUT —
< Thesn
Tauspr—
MOST input First bit IN Next bits IN Last bit IN
5-1 SPI it &E-slave mode and CPHA=0
NSS input )\
h Tecsew 4—'1',“'\55)—»3
«Ty, 1\55\4 Ty (s —» ~Trson>— ;
CPHA=1 [ A——
- CPOL=0 !
=]
5
S | cpal . —
CPOL=1 |
4&; €Ty (scr)—> 'T\\.\U)'é; 7T"M"L<7 Tets™ 1 m‘w
MISO output -< Firkt bit OUT Next bits OUT Last bit OUT »—
< Tausn> Thesp
Last bit IN

First bit IN

Next bits IN ><

[ 5-2 SPI ifFEl-slave mode and CPHA=1
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NSS input

CPHA=0

. | cpoL=0

=

Q.

g

S | cpHA=O
CPOL=1
CPHA=1

_ | croL=0

=

h=

=]

g | cpmal
CPOL=1

MISO input

MOST output

_/

Te(scy

Tucscrn,
— —»
Tutscry

N
_/

MSB IN

BIT6 IN

LSB IN

Thon

MSB OUT

BIT1 OUT

LSB 0UT

& 5-3 SPI BfFFE-master mode

v(0)

Thoo)ien!
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6. 2 1) HeE i £ 3X = =5

6.1. TIERH
2% 6-1 Gate driver 4833 KEUEE
s iz =&IME BX{E =213
Vi FEIREE B E -0.3 45 v
VHIN1, 2,3 MR NEE -0.3 Vibo \Y
VLUINL23 Mz N\ B E -0.3 Vibo \Y;
ViNPL,2 {REBERIERESARETE -0.3 Vipbo \Y
VINN1,2 EEBERGEESMAEETE -0.3 Vibo \%
ESD HBM +2000 v
CDM +1000
% 6-2 Gate driver #E T/EEE
s iz =IME =AE iy
Vin HIREETE 6 36 Y,
Vipo LDO HiHEETE 45 55 \Y
VHIN1, 2,3 SEFREMANEE 0 Vibo \%
VLINL2,3 Mz B N\ B E 0 Vibo \%
VHo1,2,3 MR BhESta e Vin-12 36 \
Vio123 UMK E 2t HER 0 12 %
Vao1,2 RREERGHEEEE 0 Vipo Vv
VNP2 REEIEBIERmNBETE 0 Vipo V
VNN 2 EEBERGEESAEETE 0 Vibo \%
6.2. BSIFHE
2K 6-3 Gate driver BSE$H T
we | Hiik | 2vE | mEE | BAE | ee
BRI
Vin HIREBEEE 6 36 \Y
lvin VIN BE#5EE7R 500 1000 HA
Vuvio VIN BIREBIERE, NG 5.1 \Y
Vstartup | VIN BOREBEERE, EFHG 5.5 \
LDO
Vico | LDO HHEBIE, lour=1mA,Vin=12V | a5 5 5.25 v
=1EMtRIKENES
Vi BIERANKEE 0.4 v
Vin BIERMANEEE 1.6 Y,
Rpd THEERE 9.3 kQ
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= iz =&IME BARNE RAE Bl
lon FEE S AR R BK IR ER 300 mA
lo {FRER P4 L AR R BK R ER R 300 mA
VecLave VGS fHfuEBE, IKzhyMNEB PMOS -12 -10 -9 v
VncLAmP VGS fH{UEBE, IKzIIMEB NMOS 9 10 12 v
tor FEXATE] 300 500 800 ns
tr HitH EFH GRS A 70 150 ns
tr a0t B aRT A 70 150 ns
ton i EFHOERIRT ) 50 100 ns
Tote HRRIPEE, KBNS 160 °C
ToTPHYs THRIPIRE 20 °C
I
Vop BT {EBE v
VoFFseT KFRE mv
VCRANGE BMAREEETE 0 Vop-0.2 vV
i BARERR 1 LA
Isource R 1000 A
ISINK Tl aEaVAZERTY 1000 PA
Vsw M B EEE 0 Vop \%
Av FFRE 10 Kv/V
BW HE 6 MHZ
% 6-4 PWM I NBIHIASER
LINX HINX Lox Hox WIS
0 0 GND Vin HNEBEY NMOS #1 PMOS RIS
0 1 GND Vin-10V HMNEREY NMOS 7], PMOS FTFF
1 0 10V Vin HMEBRY NMOS #TFF, PMOS X
1 1 GND Vin HNEBEY NMOS #1 PMOS RIS
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7. HEER

7.1. QFN32 (4*4) #H#&ERY

TOP VIEW SIDE VIEW
D
32
Pinl—— |
1 |
2 |
\
\
- —_ 1]
|
\
|
\
\
\
<
s 1
—
<
BOTTOM VIEW
D2
% Common Dimensions
J— (Unit of Measure=millimeters)
-
[ D O 00000 Symbol = — .
A 0.700 0.750 0.800
) &
Al 0.000 0.020 0.050
- “ 0.150 0.200 0.250
. Q C N b . . .
z = o u c 0.180 0.200 0.250
-, s D 3.900 4.000 4.100
o |h, & D2 2.700 2.850 3.000
1 = E 3.900 4.000 4.100
NDO0000 E2 2.700 2.850 3.000
e | b1 e 0.400BSC
Nd Nd 2.800BSC
Ne 2.800BSC
bl 0.140REF
L 0.200 0.300 0.400
h 0.300 0.350 0.400
Note: 1. Dimensions are not to scale
H.’“ TITLE DRAWING NO. REV
) Puya QFN32L 4X4X0.75-0.4PITCH POD QRPD-0060 1.0
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8.iJaF R

Example:
PY 32 MD 410 K1

410 K1 8
Company —|_

Product family
ARM® based 32-bit microcontroller

|
c
|
x

Product type
MD = Motor dedicated with pre-Driver

Sub-family
410 = PY32MD410xx

Pin count
K1 = 32 pins Pinoutl

User code memory size
8 = 64 Kbytes

Package
U=QFN

Temperature range
7 =-40C to +105C

Options

xxx = Code ID of programmed parts(includes packing type)
TR = Tape and reel packing

TU = Tube packing

blank = Tray packing
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9. A= KA

hEZ =k EHficR
V1.0 2023.12.01 kR

1. {E1TE 1-1 IheetER
2. EEERf3K 6-3 Gate driverEBS4HE

V1.1 2023.12.15

V1.2 2024.01.29 FEBS5E]: -40~110°C JFEES -40~125°C

1. BEHE 5-33
2. EHHERIE

V1.3 2024.05.30

PUY)

Puya Semiconductor Co., Ltd.

= |

ERESAESROBIRAT (LITER: "Puya” ) {REEEN. WIE. 1832, (£27 Puya P mfl/EASCEAINAI, MABITEM. BFRUE
TERERE RAVRFTEXER.

Puya 7= kiR T SRR SRS THER.

FFYS Puya FREGEEAIERRESS, RNERTHECEIEESR =7 R, Puya MEMIRSSHSEARX IS MBI E.
Puya TEILLAR FAHARMR AR e /ST

Puya F=miIEE, BEHSARSIMNER—E, Puya W= maYHIIRIE BT,

{HE™E Puya 8 Puya tRiRAIER SRS BATRET. B mERS BRI NESBREENMT.
RIEPRYE BB BIRSERIRATRIER.

EEFESKLEBRNERAE - (REBMERF]
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