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— 32 {3 ARM® Cortex® - MO+
— 8B5S 72 MHz T/E3R=R
Fhifes

— £2K 64 KB Flash 728
— £2 K 8 KB SRAM

— 128 Bytes User OTP Data

ENEPRSE

— B 4/8/16/22.12/24 MHz RC IRH&(HSI)

— B 32.768 kHz RC #R5%25(LSI)
— PLL(x2,x3)

BIREEMNSN

— T/FEBE: 20~55V

— {Ih#EE: Sleep, Stop

— FEAmEE(U (POR/PDR)

— XIEE1I (BOR)

— A YRFERIEEEH (PVD)
BRI (/0)

— ZiK 124110, AVERINERRIT
3iEiE DMA =%I28

1 x 12 {2 ADC

— XFFRE A MIMNRRANIEE, 41 RENEE

— INEBERRHESEEL: 0 ~ Vec

— Vaoc-rer REREE[E: 1.024/1.5/2.048/2.5 V

ERTES

— 14 16 (IS HIEHIEEE (TIM1)

— 3/MEBEF 16 RS RS
(TIM14/TIM16/TIM17)

— 1 MEAK 32 AERTER(TIM2)

PY32MD420 Z51
32 {3 ARM® Cortex®MO+ fii=$lse

— 1/ MEDIFEERTER(LPTIM), SZHFM stop #R=
il

— 1 MRIZE JEERES IWDG)

— 1 MEOEI JIERES (WWDG)

— 1 /> SysTick ERTEE

— 1 IRTIM

RTC

‘O

— 2 NERITHNREEO(SPI), Hebh— 3z 12S

— 3N BRRL/IFP IR ER(USART), XiFE
siRAEERIG, EHAp 1 ASZRFLIN

— 2N PC O, STHEFRERETL (100 kHZ) , R
AR (400 kHz), PRIRIEEET(1 MH2) ,
XIF 7 U SHHE

@4 CRC-32 1R

1/NERER

1/ MEERARR

W 32 [IfRiERRRIRIERE, FINLIERE (FFE

7, IERZ, IERY)

WESINEE=H NN B35tk IREhes

— TR E A E 40 V

— T{FEBE: 55~18V

— itHEER: 0.8 A

— NEBRTIRE

— LDO: 5V/50mA

— B3P TIEEEMARE (PGA)

— AN ELCATERILLERES (COMP)

E— UID

ERITERZIAI (SWD)

T{RBRE: -40~105°C

% QFN32 (4*4)
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1.@7Mn

PY32MD420 RFIistee R A tERERY 32 i ARM® Cortex®-M0+ W%, BEELI/EBER MCU, #A
/=2IX 64 KB Flash f1 8 KB SRAM 77fifigs, m LIEME 72 MHz, BRZMAREERRLZH™R. OH
SRS 12C, SPI. USART &i@iflUME, 18§ 121 ADC, 44 16 ERIEE, 14 32 irErdss, LR 1
LRSS, 1 RIZEMASS.

PY32MD420 R5iMi=EHzs TIRERESEE I -40 ~ 105 °C, TIFREEE 2.0~ 5.5V, TRt sleep,
stop (RIFETARRTN, AJLIBEARRIHERIIFERA.

PY32MD420 RFiHizHIeHERTRE=4E/54E8 BLDC/PMSM, RXREEH. (AIREBHIAVIREES, A
FRmSFIET: XL, M. s, RE

. KR, HIITR, s,

% 1-1 PY32MD420 ZFI5= Rk B A

Mg PY32MD420K 18U
Flash (KB) 64
SRAM (KB) 8
SR ERTER 1 *16-bit
BAERTER 3*16-bit, 1*32-hit
% {EIAERERT 28 1
K SysTick 1
& 2
IRTIM 1
I SPI (I12S) 2(1)
= 12C 2
ME)
USART(LIN) 3(1)
DMA 3ch
RTC Yes
B0 12
ADC jBiE
4+4
(HNER+PIER)
bUiREs 1
TRES 1
HDIV Yes
CORDIC Co-processor Yes
=S 72 MHz
T1EERIE 20~55V
TERE -40 ~ 105 °C
ESETS QFN32(4*4)
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SWCLK
swoio< H SWD :>]:>
Flash Memory Voltage
as AF I— VDD Regulator
CcPU z veeio «—
CORTEX-MO+ @ TEST VCCA vee
o fran= 72MHz 3 vee SUPPLY vss
2¢ = SUPERVISION
= K——" sram
NVIC I0PORT POR/BOR
oc

PVD PVD_IN

IBUS

= PV
IBUS_OUT +—
PA

Filter —— NRST
CORDIC -
T Ato 81218
— - RC o|ols HSI_10M
32.768KHz g g g -
VDo | 5VLDO }— 510 g o 2
b B(l) PORTB /L’\ 8 ;
o8 H ] & e K—DiF RCC
INPUT = C Reset! & clock control
] [ MOSI,MISO,SCK
PE A voure How () TTTTTTT] NSS as AF
Control Syst: d peripheral
( fo ystem and periphera MOSI,MISO,SCK
NSS as AF

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

3 — clocks, System reset
INT_CTRL < >
EXTI

" CH1~CH4, ETR
- | | | as AF
VB1
F{gi o T from peripherals ‘ $-AHB TO S-APB ‘ CH1 as AF
1
30 —
N 2 3 - CH1, CHIN
Vs2 2 ¢ BKIN as AF
VB3 33 < ﬁ p 5
H - |
%3 m “’<:> RTC | 1Hz Out as AF
193 T — (N RX,TX,RTS,CTS,
Lo3 I i CK as AF
e 3 v K—
IN+ L N™ <:> RX,TX,RTS,CTS,
& < compz VPR KashE
| ‘ ~ewn |
RX,TX,RTS,CTS,
axiN | ADC  |IfF svscre [ CK as AF
T sensor L DBGMCU H SCL,SDA
INP (S
INN < l oraz  |IFG—— L SCL,SDA

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

& 1-1 ThEgER
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2. I e Bk iR

2.1.

2.2.

2.3.

Arm® Cortex®-M0+ #%

Arm® Cortex®- MO+ 22— iZRIBRATURAIRTHAINI IR 32 i Arm Cortex 43828, BAFFAA
RIRHT BETFL, 8

m EEER, ZTFEINRE

BRI, TEEET

n SRR EES

Cortex-MO+ SMEZERE 32 (A%, EFAIVIFMNLE, 792 FKinvKRIDEFSEN, MERETERE
(ERAAMESEM 2RI, RUESHGIESEH, B3R EMRERS, R T 32 (ZRETEN
PR smtiteae, bUELD 8 f7f0 16 Mz HEs BB E=RBEEE.

Cortex-M0+ 5S—MRERIKEFHTIEHIER(NVIC) ZERE S,

=h#ss

R SRAM, 1@1F bytes (8i7) . half-word (16{) & word (32f7) RIATLATIAGIE)
SRAM,
FRER Flash, BERM N ARERYIEXIRER :
B Main flash Xi3, ©E2NARFMAFEE
B Information X1, 4 KB, ©EIELATERS
— Option bytes
— UID bytes
— System memory
— User OTP Data
XJ Flash main memory RIERIFELFELA T LFFHLE] -
B ERIF(RDP), BALESRESMBRTGIE.
B SRIPWRP)HES], LIBGIEAEENSERE (BTEFFMERE PCRIREL) . BRIFIISN
RIFER(L/9 4 KB,
B Option byte 5{R{F, & IAIEESRIT.

RIth R 5

CPU ERIEENARFRIMAZEA HSI 8 MHz, ERRFIE T/a Al LAEH T B RS SR N R Fad ¢
TR, TTLASRR SRR -

B —/4/8/16/22.12/24 MHz R]ECERINEPEFEE HSI B Ed,

B —/32.768 kHz BIECBAIAIER LSI RTER,

m PLLASEH, PLLIRAETLASESE HSI,
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7

AHB Bl AR TF RS #9950, APB BEATLAETF AHB BY$495%, AHB #1 APB ISR S N
72 MHz,

HSI10M HSI: High-speed internal clock
HSI10M > to RCC,FMC LSI: Low-speed internal clock
PLL: Phase locked loop
LSI RC to IWDG{>
32kHz
LSI
to RTC
>
to PWR
RTCSEL >
To AHB bus, core, memory and DMA
LSk AHB FCLK Cortex free-running clock
PLL = PRESC
HSI1TOM /1, 2..512 To Cortex system timer >
Mco HCLK
128 PCLK ks PCL To APB iphral
L] PRESC K o periphrals
SYSCLK /1,2,4,8,16
PCLK
HSIRC 1 to LPTIM
4/8/16/22.12/24MHz E——
LSl
X2
{3 PCLK to COMP
PLL LSC EEEEE—
LSI U
PCLK;
to ADC
HSI
HSIDIV PLL
HSISYS
SYSCLK If (TIMCLK_CTRL | APB TIMx_PCLK
[ 2T ] S E——
h PRESC=1) x1 else x2 to TIM1/2/14/16/17
Clock_tree

2-1 RGRTIPESIIE
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2.4. HEEHE

2.4.1. EBRIEE

VCCA domain
SE2
VCCA s 2g SAR
VREFP ADC 3 o
VREFN——] - ™
vssA—
(VCC) VCCA
g B
O ¢
(VSS) VSSA > < g
1 PMU, FLASH <
VSSA CMP, § le——
OPA
VCCA VREFBUF
HSI, LSI
PLL |
HSI10
VDDD 3
VCCD domain | |
P -
/CCD LDO > w > SRAM
VSSD— [ » Digital peripherals
2 ¢
vee
VCCIO domain b
VsS 9 a
8¢ &l
vssio— 10 10 pre-driver [ < |«
VCCIo §
& 2-2 BRIEE]
= 2-1 EBRIER
WS iR HiRE ik
HEESERE 2.0 V~5.5 V, BEBRERCRIREEIR, HEMBEih: 38
1 Vce 20V~55V )
DIEHIRBEE,
2 Veea 20V~55V | (EREOEHUERIEE, XKBTF Vee
3 Vccio 20V~55V 10 HH, EBF Ve

2.4.2. HjRsE

2.42.1. ETHE(fI (POR/PDR)
S iZit Power on reset (POR) /Power down reset (PDR) #&iR, Jis iR I TFEEN.
IZIERAERFMER Z TERE T,

2.4.2.2. RESEfL (BOR)
&7 POR/PDR 4}, &L Y BOR (brown-out reset) , BOR{XEJLAEID option byte, #H4T{EAEFD
KIAHRLE,
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24 BOR #JFFAY, BOR RYE(ERTLUEIT Option byte #7561, B EFHFNI TGN smERRT LA ERIhED

EO

VCC

VBORR8
VBORR7
VBORR6
VBORRS5
VBORR4
VBORR3

VBORR2

VBORR1

VPOR

VBORF8

VBORF7

VBORF6

VBORF5

VBORF4

tRSTTEMPCle—>

1
I
Reset with BOR off4:‘

tRSTTEMPO[«—>
Reset with BOR on | |

(VBORS8 VBOR1) ! !

POR/BOR rising thresholds
PDR/BOR falling thresholds

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

2.4.2.3. HEEN (PVD)

Programmable voltage detector (PVD) #RIRATLARBSIGN Ve BBIR (tBRJLUEIN PB7 5IRPRIEE

[E)  MNRTEESHFRHTRE. 4 Ve BTHE(RT PVD NIRRT, FAEBNNEMITR,
IZEEERERER EXTIAY line 16, BURTF EXTI line 16 LA/ FIERECE, 2 Vec EFHEBIT PVD B9
W, 5E Ve BEER PVD RIIEUIRLAT, F4rhliT, EHERSERTRA L TESH

shutdown {£5%.
VCC
A
VPVDRY_ _ _ _ _ _ _ [ A\ .
} Configurable
! hysteresis
VPVDFx }

ey V. 2%

! i

i |

| |

| |

| I

| I

| I

| I

| I

| I

| ]

| I

| I

| |

I ! >

0 T >
1

i !

PVD output } }

‘\

2-4 PVD [#{E
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2.4.3.

2.4.4.

2.5.

2.5.1.

2.5.2.

2.6.

2.7.

FERER

SRR EE TR ER
B MR (Main regulator) fFES R IEBIZITRSIHRETIE,
B PR (Low power regulator) 7E stop IRV, IRAFERINFERILEE,

{EIDFEIR

CRELEENETERZI, B 2 MENFEER:

m  Sleep mode: CPU R3#XiF] (NVIC, SysTick FT{F) , IMRATLAECEARIFLIE. (iR
{FRe R TIFRUREER, TR TR RIANZIEIR)

B Stop mode: ZIEX T SRAM fIFFRHNASIRT, SRR PLL, HSI X, Voo & FAERS
ARG $TER (=2, GPIO, PVD, COMP output, RTC #1 LPTIM BJLAIREE stop =,

Sl

SHPRRITFEMEN, SR BRSENMRESIL
RS

RSN TSR N4
m TEE{ (POR/PDR)
m  REE(I (BOR)

RRS(u

HFEEELITEMR, FERREN:
NRST pin FIE1

BOEI PRSER(WWDG)
RSB PHE(WDG)
SYSRESETREQ #{&E11
Option byte load £ (OBL)

18 A At GPIO

8 GPIO R LIRPMECE M (push-pull ;& open-drain) , %A (floating, pull-
up/pulldown, analog) , MREFITHAEL, BIENHISIERES /10 OB EINEE,

BE I BRiA RS

32 RIERS TSR RS,
TR R B T

" IREGHSISRRRETE
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B 32 {UBREL, 32 (uFREN

m G 32 (7R 32 (REN

B [RENTESINGA, RESEERINGA
B 8 IHERRTER—RBREEE

B SRESERMARZEETR

B SRS RS TR ENFFI SR

2.8. CORDIC #ZF{ESihibIEEE

HFE SRR RENIRREINE, BEBETRENES, iHE, ESLBSENA. 8875
BENERZCEIERIEEAEEINEEERER, SIFERSNTFHIERZ, IERVIZE., =/
BRET IS 360°/2716 I-EIKERE |

2.8.1. BHFRE

WHTSE 32 (LTS, FI5tRA 16 (A FFSEL.
B 16 NREEEATR
B JREAMS/AMSEINETE

2.8.2. IERZIERINEH
=AERE Cordic #EHR{UZE 16 {17, Q15 EREME.
2.9. DMA

B EEFHESTFE(OMA) REHEINRIIFIEE 2 Aa & a2 fIF ik s Z BN S R AR & 1.

B DMAZHIEEH 35X DVABE, BREBEAREEXE 1 MHESMNINIFHERILENEK.
DMA #ZHI28EELIE DMA IE5KRY(FEER, FATFLESE DMA BERAILER.

B DMASTSBIRIE RS ETE, HIRT BiEFIRe R AR heeRinAt R BT AR,

n SNBEEHEREETANEYS DVMAER, SNBEEREF TR, XEIhReEIS R4
RECE.

B DMA TEFEEIME:SPI, 12C, USART, Fia TIMx iHATEE(F&T TIM14 1 LPTIM)E] ADC,

2.10. iR

PY32MD420 i@ Cortex-MO+ 4bIBEE R ERAYK EHRTIEHIZS(NVIC)FI— N R /S 4= H88
(EXTIRAEERE,

2.10.1. HREREEHIZE NVIC

NVIC & Cortex-MO+ 4MESENEREFES 1P, NVIC TJLAAMESRE4MESESNEREY NMI (<] ikl
o] ERRINEBlT, LA Cortex-MO+ REBFE. NVIC 2T RiFHMLLEREIE,
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2.10.2.

2.11.

QIREEZO5 NVIC NEFRBES AKX T RS AFIAEN FETIRSS FIFR(SR)/Ea1ZERIIER, ISR
HEFIE—NEERF, FHEE NVIC I— P EEbit, EHTH ISR MRSt ERmEFREN
FRElRIEER ISR FREHEEM.

MRBRERNPEEGRE, MR CROPRTESEARFESERNL, HEEIRRSERAIFET
EHBESRBN, BRI (tail-chaining) . HM\—NEMEHRRY ISRIRERS, REE
H—MEERIRMIRAY ISR, BT ER RS TR RIFEERFEE, XFDTIER, B85
=N e

NVIC 44

B (RRERT BTN

B A RPURSER

B STEF 1 NMI AT

B STHF 44 DRI R NER T

B T 10/ Cortex-MO+ B&E

B SRR TSR ke
B EEYE(tail-chaining) (it

B EETEENER

i iR EXTI

B EXTHENT M EYRREEMAIRIEN, FELIEREM stop IRTUIREERF=E IR,

m  EXTI ?:%Ua%ﬁ% MEE, 8iFERZ 161N GPIO, 11 PVD#iH, 24 COMP#jtH, AKX RTC
O LPTIM IieE(Z5S, Hep GPIO, PVD, COMP RAILAECE EFHA. TFREGEXUARLA, [
GPIO {E?U_L;c:p{ BEEEH EXTIO~15 @iE,

B 5 EXTI line HRJLABIS FHFaaIR I FFik.

B EXTI=HI2E R LURIREL PO BRAT 1B HARGRTRK .

B EXTHEHIBRPSESNEES NS, ERE stop BT, LIESBMEIEREES thEER
BIEEERISKIR, SEIRBIS [REAPEEY GPIO FIZE44,

1REEEI%ER ADC

B SHES 1 12 U7 SAR-ADC, ZERIEEREZ 8 MEMNENBE, 15 4 MINEREET 4
TREREE., SERERNSFERAEERE (1.024V, 15V, 2.048V, 25V) , BRBE,

B RNEBEEEIE Ts, Ve, 1/3 Vec, OPA2_OUT,

B FHEEAEEMRIIETLUKENRIR, &R, NESURT, ERERFEEAXITTEE AT 16
RS 7.

B ZNEEEFRTREBE RN,

B EE AN ARNEERAEEEH T AFREXNESEKEE.

B ADC LI T A(SRE BT, mIREGREATE,
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2.

2.12.1.

2.13.

B TERERGEIR, RRHREEIR, SRR, EET R HEIRER R L SER T E P RTEK,

ELEEE (COMP)

SAREER 1 MEALLIREE COMP, tEEILLS timer HETE—#2(HEA., EUIREERT LA TR :
B FEHESHE, FmERINFERNIREETEE
n EHESETS

B 53k timer B9 PWM fiHiEZRS, Cycle by cycle BYRRRIZHIEIER

COMP analog COMP CTRL
COMP1_WINMODE -
COMPI_INPSEL[L:0] ||
COMP1_FR[0]
o COMP1_INPO 'i winVione COMP1_CSR[15] PAO/PAG/PBO/PA11/PBS |
PB2 COMPL INP1__ | compr_ing[> i COMP1_OUT >4
PAL COMP1_INP2 comp1_qut »! fi
OPAL r 3 4 comp1 > filter COMP1 interrupt request
COMP1 INP3 COMPL_INN | - (to EXTI 17) g
COMP1_INMSEL[1:0] TIMINGRL
COMPL INMO *\ TIM1_Ocref_clr
pe1[} = COMP1_EN TIM1_IC1
pao ] COMP1_INM2_ | < compL HYS TIM2_IC4
TS vout COMP1_INM4 < = TIM2_Ocref_clr
VREFCMP COMP1_INM6 COMP1_PWRMODE[10] I:mig—si
&l 2-5 COMP 1EE]
COMP =45t
i
SRS UEENERERBA, LEIRIER FigEs
B SMUREETEENESERBA, LSEIRIERBEEE
—  ZI&1/0 pin
N
~  HJE Vce

Lt

Temperature sensor fY%aH
SHFRERSERBE Vrersur 1 Veea BY 64 D TE
OPA HIH{EZ INP FIAN

NG =
A JRIZRTIEREFITHFE
BT LAGERZE) 1/0 B timer RUBINEIARA

OCREF_CLRE4 (cycle by cycle RIRBiFEH])
JoiiE PWM shutdown B9FIZE
Timer IC &g\

&1 COMP EFhifi=48E1, BIFSHMEIIFERTN (sleep M stop &) RIIAEE (@i EXTI)
AEEHFIER

EEKRR(OPA)

OPARIRAILARERCE, BT EIZiEikes+] Buffer MA3,
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2.14. FERES
PY32MD420 A [EIERT BSAF I N RF7R :
* 2-2 ERTERS S
e Timer fRI5E s E figdR | DMA | #ER/tbgaEiE | Eiad
SRERES TIM1 167 | £, T, RXIFF | 1~65536 | 78F 4 3
TIM2 324 | £, T, AOR¥y5F | 1~65536 | ¥F 4

EAER S TIM14 16 {37 r 1~65536 | - 1 -

TIM16,TIM17 | 16 {3 s 1~65536 | Hi% 1 1

2.14.1. SFENEE

16 bits [ L. R TEER LA TRIBMERSITEERS
16 bits PIJRIZDHMAR, SCVFRIITEERAURTHASREHIT 1 2 65536 Y4

ZiA 4 MIRRYEE

— BARER

— R

— PWMP4E (BEEHERONTHER)
—  BjmRzlEH

— WEMARSRKMER

SEX A AT JRAERI B A NaT

eSS S ERT RN ER] SR EiERIR R RS
BT, MU SEEREEEE, TEHINESES
MEBMAT LIS ESRIEHESENSEML RS ERRE
SRHfiIDMA FAEELAT S

— B AL BTal, SRt (BEREEERINBA)

— MRS

— BAmER

— it

— FEBA

HHEEIR (IEXR) JwiSsstaE M RRIE/RIE =R
AR NEASMNERRS S E R AR B e TR

2.14.2. BFHENES

2.14.2.1. TIM2
TIM2 BFEERTEEM 32 (R 4RIES SRRRAKaNAY 32 R BB R HEE L. BE 4 NHEZH

BE, FMATENBRBLIER, PWMBE B MEIVEIL.
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2.14.2.2.

2.14.2.3.

2.14.3.

2.14.4.

2.14.5.

2.14.6.

B TIM2 BJ AR AT RREEETNRES TIM1 —RT(E.

m  TIM2 3785 DMA ThgE,

B TIM2 BEBBAMRIER (BB RIS ESTIEFMEM 1 5 3 ERWNEREES.

B 7 MCU debug #2=(,, TIM2 BAJLUKREEITEL,

TIM14

B EAEREE TIM14 HEREMS SRERIKENRY 16 (B aEEEkTH4MEs IRk,

B TIM14 BE 1 MRZBERFRARRAHIE, PWM s BpktiEziat.
B 7 MCU debug #2x{, TIM14 BJLUKREELTEL,

TIM16/TIM17

B TIM16 ] TIM17 FREJ4RIER SRRRIKENRT 16 B ahBeEkiT 4=k,

B TIM16/TIM17 BE 1 MEIEERTRARRMEILR, PWM sE BikPEUiET.
B TIM16/TIM17 EEHFEXNELME.

m  TIM16/TIM17 37$5 DMA IhRE,

B 7E£ MCU debug #2={,, TIM16/TIM17 BJLAKRES L.

{RINFEERTER

B LPTIMJ9 16 A Eit#iEs, B8 3 UfMniRes. RIFHFRITEL,

B LPTIMALAECE S stop IR IEEEIR.

B 7 MCU debug #&#={, LPTIM BJLUKREITENE.

IWDG

B SRASR T —MEZE AERRE (B IWDG) |, ZERESELeRF. NEEHIRIE
{EFRYRERR. IWDG RIFFRRREH T RAFSMUERAITIEEEEL, FHAETEEHAZHERER timeout
ERftR RRENL.

B IWDG H LSIH2{Are, XHERMEERIE Fail, tHEERIFLIE.

B \WDG RESEEE HEAERAZIMIEISRE, HELRESNIFERERBIAIRA.

® @i option byte R, AILASHERE IWDG FE{HHET,

B |WDG 2 stop IBRXAIMEERIR, LASHAYAZUREER stop 1L,

B /£ MCU debug #&z{,, IWDG RILUREITEE.

WWDG

ESEEOE HEET— 7 TS, TLUSENERIET. SHNa@EE, salEr—

NETEREMRSR. HHEETR9 APB RI#(PCLK), BEAEHRHUTEES, THEEILAE MCU de-

bug &= TR,

SysTick ERJSS

SysTick ITE(ESE 1 IATLAIRIER S (RTOS) |, {BHRILARIEIRERE T iTH2ES.
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2.15.

2.16.

2.17.

SysTick 43 :

B 24 [ THR

B BEREEED

B HEESICE O R AAE AT (RIERR)

SERY RIS RTC

B SRR — M AIERTES. RTCEMURE—HAESI NI ENES, EERREEET, Alig
{HAdEh B HRIThEE. (EXUTEERIERILAEF S E R A LRI a1 B 8.

B RTC AFAREGES /I 2208 32 M JRigit4es,

B RTCIHEESRENREAILAS LS, AJLAMER stop IGEER,

B RTCELU=ARehl, Fhilat i (RTRER) .

B RTC SRR,

B 7£ MCU debug &=, RTC BJLAUKREEITEL.

12C 0

I2C(Inter-integrated circuit) S IR MIZHIZRFIERITIPICRLL. Bt I8, EHAATEICR
SAFERIRT. Y. (hEFNRS T, SRR (Sm) | RE (Fm) | BREIEEET (Fm+) .
RIESEIRENTER, FJLUER DMA LURAR CPU BIRIE,

BERRLREINER USART

PY32MD4208% 3 PNUSART, EFIUSARTIZHELIN,
BARLRLKRER(USARTIRE T —FRIENGES AT UARENRZ S B THIEE VAR
BZ A TN TEIRERR, USARTAIADEIRITR R ESRIEHE CERYRSRIERE.
EsIFRIS B ABEMNFEN T RLEE, BRITSGCERBE.

SRFEEIRAT RGN,

FERZEPREENDMAL N, FILASSIISEREEIREREE.

USARTHEFM:

EWTRLEE

NRZ BT

AECE 16 FEE 8 BT REE, BINEREMNHSZENRIENE
RIEFHEZREE BRI RERITE, &&IX 4.5 Mbit/s

SpEsES il

AYRIENEUERE 8 faE 9 iz

AIRENELER (1 80& 2 47)

BRI RSB AIRT e HH TN e

BN @
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2.18.

IRSTAY AR fERE (L
Rl

BT DMA i/ A& =15

rtRE

— £ buffer i

— KIX% buffer 2

— (BN

BRI

—  RIEREG{

—  XEBEERH TGS

TS HY R RTIR

— CTSHZ

— REFFSEDT

—  KRIX5ERK

— BESUESTFE#

— EUERE=H

—  mHEEIR

— &R

— IRSME
KR

ZAEEREE

—  ANSRHBHEARPUED, NUBENEREAIETC
MERENETUIREE . BT = pRtG NAOs AR A

BR{TIMZIEDO SPI

PY32MD420 8% 2 4 SPI, Er SPI1 78 128,

ERTHNRIRO(SPY AR H S/NBIREIAFENT. €W T, BITRPHHTHIVERS. WEORTLK
ECEREET, FRINBNRERELBERIR(SCK). EOREUSERESNTIE.
SPIRFHEAN T :

Master 8¢ Slave &I
3 eI EEEH

2 VTR ER (BN METEL)
2 LR TRECEH (TN METEL)

8 {uEE 16 (&t
S EEN

FRIVFATERDINEEL (BRKTT feerkl2)
MRTURER (A feewc/4)

FELFMEITIIRT AR SRR 4H 1T NSS B /M RERRAIaNSEEE

B JRERIRT ERR ERDAR (L
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Ol 4RiEHIEUEIRRS, MSB 7ERIE) LSB 7ERD

AR P RTRY S AR IRERS

SPI RERITIRSIRE

XIFEBERIREY CRC

— TEREENT, CRCEIUBIEARE—NFDHRIE

— EENTEAPHEREINRE—NF T Bahi#{T CRC &3

Motorola &=

AR s [REHPRTRYEAETCHE. TELAR CRC $EiRIRE

2 1B DVA BENRGRER 4, BEN 16bit (HEUENURKES 8bit B, FEEJI 8bit) AIERAR
Rx #[] Tx FIFOs

2.19. SWD

ARM SWD #2501 ORI TREREI PY32MD420,
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3.CIMECHE

O o un
SS3SE23G &>
(6 sisannazn )

VS3[ ST T T T T T 12 R
Ho3[ 2 | 23 7] pas
VB3| :3 | Io22 ] ea2
VS2[ 4 i QF N 32 I21 ] eat
HO2[ x5 | I 20 7| PO
ve2l:6 | Exposed pad i 19 | PF2-NRST
vsifti7 o | |18 Tvss
Hoif g L 117 ) vee

PB3
pB4|
PB6
PB7

PA13-SWDIO[
PAL4-SWCLK|

[E] 3-1 QFN32(4*4) Pinout1 PY32MD420K1xU (Top View)

% 3-1 5|HIEXRIARIENFFS

£S5 s EX
S Supply pin
— G Ground pin
I MESIS I/0 | Input/output pin
NC | BENX
COM | IEE 5 Vim[, IR NEHINEE
RST | EfuinA, AEFHIS LRI, A SIFElmNE HInEE
IR - n
_L | KEBR COMimM, SZRARIIMANRLHINEE
_F | EBEIEAINEERY 12C Fm+
Notes - | BRAFEEAMEIRA, FAMEROFMESUZBZE, EAEMEA
R SFRThee - | @i GPIOX_AFR Z17281%1ZMThRY
I I08
U | mnmhge | - | EOSNREERE R ERTIA
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& 3-2 5IENX

QFN32(4*4)
K1

Driver

B | iwO%5HE

Notes

iROITNEE

SHEE

BihnZhEE

VS3

HO3

TIM1_CH1

VB3

VS2

HO2

TIM1_CH2

VB2

VS1

HO1

TIM1_CH3

Ol N|O|O| B |W[IN|PF

VB1

19

PF2-NRST

I/0

COM 1)

MCO

SPI2_MOSI

USART2_RX

TIM2_CH?2

TIM1_CH2

TIM1_CHIN

NRST

20

PAO

I/0

COM

SPI2_SCK

USART1_CTS

USART2_CTS

TIM1_CH3

TIM1_CHIN

IR_OUT

USART3_CTS

USART2_TX

SPI1_MISO/I2S1_MCK

ADC_INO

21

PAl

/0

COM

SPI1_SCK/12S1_CK

USART1_RTS

USART2_RTS

EVENTOUT

USART3_RX

SPI1_MOSI/I2S1_SD

USART2_RX

USART3_RTS

TIM1_CH4

TIM1_CH2N

MCO

ADC_IN1

22

PA2

I/0

COM_F

SPI1_MOSI/I2S1_SD

USART1_TX

USART2_TX

SPI1_SCK/12S1_CK

ADC_IN2
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&
o

b3

1]

QFN32(4*4)
K1

Driver

Notes

imCILDaE

SHEE

BihNZhEE

TIM2_CH1

12C1_SDA

12C2_SDA

23

PA3

110

COM_F

SPI2_MISO

USART1_RX

USART2_RX

EVENTOUT

SPI1_MOSI/12S1_SD

TIM1_CH1

12C1_SCL

|2C2_SCL

ADC_IN3

10

PA13(SWDIO)

I/0

COM

)

SWDIO

IR_OUT

EVENTOUT

SPI1_MISO/I2S1_MCk

TIM1_CH2

USART1_RX

MCO

11

PA14(SWCLK)

/0

COM

@)

SWCLK

USART1_TX

USART2_TX

EVENTOUT

MCO

SPI1_SCK/12S1_CK

USART3_TX

12

PA15

/0

COM

SPI1_NSS/12S1_WS

USART1_RX

USART2_RX

EVENTOUT

USART3_RX

OPA2_INN

13

PB3

110

COM

SPI1_SCK/12S1_CK

TIM1_CH2

USART1_RTS

USART2_RTS

EVENTOUT

USART3_RTS

OPA2_INP

14

PB4

I/0

COM

SPI1_MISO/I2S1_MCK

TIM2_CH1

USART2_CTS

OPA2_OUT

23/57



PY32MD420 REFZUEFAR

HERE imOIThRE

;:r? i Ok | BOs 3
F 0 Driver | WLXE | WOEW | o SR RnsheE
e

- USART1_CTS

- TIM17_BKIN

- EVENTOUT

- USART3_CTS

- USART1_TX

- TIM1_CH3

- TIM16_CHIN

- USART2_TX
15 PB6 - 11O COM_F SPI2_MISO )

- I2C1_SCL

- EVENTOUT

- 12C2_SCL

- USART1_RX

- SPI2_MOSI

- TIM17_CHIN
16 PB7 - 110 COM_F USART2_RX PVD_IN

- I2C1_SDA

- EVENTOUT

- 12C2_SDA

- TIM1_CH2
24 - [V] - - - -
25 - v - - - -
26 - IBUS - - - -
27 - IGND - - - -
28 - VLDO - - - -
29 - VIN - - - -
30 PB14 LO2 - - TIM1_CH2N -
31 PB15 LO1 - - TIM1_CH3N -
32 PB13 LO3 - - TIM1_CHIN -
17 VCC - S - Digital power supply
18 VSS - S Ground

125E PF2 B NRST ZiEiY option bytes #{TECE.
SfIf5, PA13F]PAL4 A pin #ECE /9 SWDIO 1 SWCLK AF IhgE, RIEMEBLREE. FERET
HIFERE LS.
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% 3-3 GateDriver 5| ER

ESEES]
Q
z
I SIBIETR SIEThEE
2
A
1 VS3 BiE 3 BEFsEit
2 HO3 EIE 3 SRR a6 S
3 VB3 BEE 3 SRFEIR
4 VS2 BiE 2 SEFsEi
5 HO2 EIE 2 SRR EhE S
6 VB2 BE 2 SRFER
7 VS1 BE 1 SSFsEi
8 HO1 EiE 1 SRR ENE
9 VB1 BE 1 SRFER
24 U EEAL U tEEERREE AN
25 \% B, V EER TSR
26 IBUS N BEBERRERA
27 IGND EENLEB RS E MmN
28 VLDO LDO s /E
29 VIN WMATIERIR, HME 1uF BEEI
30 LO2 BB 2 AR NS
31 LO1 EIE 1 AERIREEs
32 LO3 BIE 3 AR s
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3.1.

im0 A SRRINEERRSS

% 3-4 w1 A S FATHREIRST

Port AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PAO SPI2_SCK USART1_CTS USART2_CTS USART2_TX SlzPéll:l\Kl/:(S:S/ USART3_CTS TIM1_CH3 TIM1_CHIN IR_OUT
PA1 Slzgffgél USART1_RTS USART2_RTS EVENTOUT USART3_RX USART2_RX STZ%ETSOSI/ USART3_RTS TIM1_CH4 TIM1_CH2N MCO
PA2 Slligéil\_/ISODSI/ USART1_TX USART2_TX - Slzgl__scc}?/ 12C2_SDA 12C1_SDA TIM2_CH1

PA3 SPI2_MISO USART1_RX USART2_RX EVENTOUT SFQJS-ETSDSI“ 12C2_SCL 12C1_SCL TIM1_CH1

PA4 Slglsljll\ﬁSS/ USART1_CK SPI2_MOSI TIM14_CH1 USART2_CK EVENTOUT USART3_TX USART2_TX TIM2_CH3 RTC_OUT
PA5 Sglslf_scc;?/ EVENTOUT USART2_RX TIM2_CH2 MCO
PAG6 Slglsljir\,/\l/:ggl TIM2_CH1 TIM1_BKIN TIM16_CH1 USART1_CK RTC_OUT
PA7 Sllozlé_lTSODSI/ TIM2_CH2 TIM1_CHIN TIM14_CH1 TIM17_CH1 EVENTOUT -T USART1_TX USART2_TX SI;’ISll__I\:/:(S:S/ 12C2_SDA 12C1_SDA

PA8 SPI2_NSS USART1_CK TIM1_CH1 USART2_CK MCO EVENTOUT USART1_RX USART2_RX SE;ETQDSI/ 12C2_SCL 12C1_SCL

PA9 SPI2_MISO USART1_TX TIM1_CH2 USART2_TX MCO 12C1_SCL EVENTOUT USART1_RX SEQI?&? 12C2_SDA 12C1_SDA TIM1_BKIN

PA10 SPI2_MOSI USART1_RX TIM1_CH3 USART2_RX TIM17_BKIN 12C1_SDA EVENTOUT USART1_TX SI;’ISII_I\\IA?S/ 12C2_SCL 12C1_SCL

PA11 Slglslllhll\ll:ig/ USART1_CTS TIM1_CH4 USART2_CTS EVENTOUT 12C1_SCL 12C2_SCL

PA12 SgéiTSCJIDSII USART1_RTS TIMI_ETR USART2_RTS EVENTOUT 12C1_SDA - 12C2_SDA

PA13 SWDIO IR_OUT EVENTOUT USART1_RX S|§élf_’\:/:(sjc|<)/ TIM1_CH2 MCO
PA14 SWCLK USART1_TX USART2_TX EVENTOUT USART3_TX Slzgl__sg}i(/ MCO
PA15 Sglsll__’\\‘/\?sy USART1_RX USART2_RX EVENTOUT USART3_RX
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3.2. im0 B EMINEEIRET
% 3.5 i B SFLABRST

Port AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PBO ﬁ;'sli“vfss’ TIM2_CH3 TIM1_CH2N EVENTOUT USART3_CK

PB1 TIM14_CH1 TIM2_CH4 | TIML_CH3N EVENTOUT USART3_RTS

PB2 USARTL_RX TIML_CH2 USART2_RX USART3_RX SPI2_SCK

PB3 Slzgl—fg}f’ TIML_CH2 USARTLRTS | USARTZ RTS EVENTOUT | USART3 RTS

PB4 Slzpéll—_’,v'v:gg’ TIM2_CH1 USARTL CTS | USART2.CTS | TIM17_BKIN EVENTOUT | USART3 CTS

PBS S'rz'é—ﬁgg” TIM2_CH2 | TIM16_BKIN USARTL_CK USART2_CK USART3_CK TIML_CH1

PB6 USARTLTX | TIMLCH3 | TIM16_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

PB8 SPI2_SCK TIM16_CHL USART2_TX 12C2_SCL [2C1 SCL | EVENTOUT | USARTLTX SPI2_NSS [2C1_SDA | TIM17.CHL | 12c2.SDA | IR_OUT
PBY TIM17_CHL EVENTOUT IR_OUT
PB10 SPI2_SCK TIM2_CH3 USART3_TX 12C2_SCL 12C1_SCL

PB11 TIM2_CH4 USART3_RX EVENTOUT 12C2_SDA 12C1_SDA

PB12 ’Slg'sli“vfss’ SPI2_NSS TIM1_BKIN EVENTOUT USART3_RTS TIML_BKIN

PB13 SPI2_SCK TIML_CHIN s;gl__sggl USART3_CTS

PB14 SPI2_MISO TIML_CH2N Slg'sll—_";‘/:gg’ USART3_RTS

PB15 SPI2_MOSI TIML_CH3N s'gé—ggg”
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3.3.

im0 F S AL6EMR S

% 3-6 w1 F S FAIAEMET

Port AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PFO TIML4_CH1 | SPI2_SCK | USART2 RX USARTL RX | USART2 TX 12C2_ SDA | 12C1_SDA
SPIL_NSS/
PF1 SPI2_MISO | USART2_TX UsARTLTX | usarT2 Rx | SPNSS/ | pca sci | reciscL | Tima_ch
PF2 TIM2_CH2 TIML CH2 | SPI2 MOSI | USART2 RX MCO TIML_CHIN
PF3 | USARTL TX SPI2_MISO | USART2_ TX Slz'slf’\\‘;gl TIM2_CH3 RTC_OUT
PF4
SPIL_MISO
PF5 IR_OUT EVENTOUT | USARTL RX ] 12C2_SCL | 12C2_SDA | TIML CH2
12S1_MCK
PF6 USARTL TX | TIML_CH2N USART2_TX EVENTOUT 12c2 SDA | 12c2_scL
PF7
PF8 TIML CHL | SPI2_MOSI | USART2 RX MCO
PF9 TIM2_CHL | TIML CHIN | SPI2 SCK | USART2 TX
PF10
PF11
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4. {F i =8 i g4

OXFFFF FFFF

Block 7

| User space

| Reserved space

0xEO000 0000

ARM Cortex MO+
Internal periphrals

Block 6

0xC000 0000

Block 5

0xA000 0000

Block 4

0x8000 0000

Block 3

0x6000 0000

0x5001 1FFF
IOPORT 0x5000 0000
0x4002 63FF

AHB
0x4002 0000
0x4001 5BFF

APB
0x4001 0000
0x4000 A7FF

APB
0x4000 0000
OxLFFF FFFF

Reserved

Ox1FFF 1000

Block 2 Factory config. bytes OXLFFF OFS0
Periphrals Factory config. bytes Ox1FEF OF00
0x4000 0000 Option bytes OX1FFF OE80
— uIb OX1FFF OE0O
Block 1 | _____fTParameter Ox1FFF 0D80
______ User OTP Data _ __ _ _| Ox1FFF0D0O

0x2000 0000 RAM System memory
Ox1FFF 0000
Block 0 0x0800 FFFF

OC
Code Main flash
0x0000 0000 0x0800 0000
Main flash/ 0x0000 FFFF
dd b System flash/
Addressable space
P RAM 0x0000 0000
B 4-1 ZfsaemsT
= 4-1 [FfE=sibit
Type Boundary Address Size Memory Area Description
SRAM 0x2000 2000-0x3FFF FFFF - Reserved -
0x2000 0000-0x2000 1FFF 8 KB SRAM -

29/57




PY32MD420 RFIEHEFM

Type Boundary Address Size Memory Area Description
Ox1FFF 1000-0x1FFF FFFF - Reserved -
O0x1FFF OF80-0Ox1FFF OFFF 128 Bytes Factory config. bytes -
Ox1FFF OF00-0Ox1FFF OF7F 128 Bytes Factory config. bytes FR AP BEIRY HSI triming #4E
O0x1FFF 0E80-Ox1FFF OEFF 128 Bytes Option bytes T A EREE(E option bytes (&
Ox1FFF OEO0-Ox1FFF OE7F 128 Bytes uiD Unique ID
Ox1FFF 0D80-0x1FFF ODFF - Reserved -

Code Ox1FFF 0DO0-0Ox1FFF OD7F 128 Bytes User OTP Data BPX
O0x1FFF 0000-0x1FFF OCFF Reserved -
0x0801 0000-0x1FFE FFFF - Reserved -
0x0800 0000-0x0800 FFFF 64 KB Main flash memory -
0x0001 0000-0x07FF FFFF - Reserved -
0x0000 0000-0x0000 FFFF 64 KB Main flash memory -

1. _biR=S[Ekk Ox1FFF OE00-OX1FFF OE7F 4, HARIREA reserved N=SE], TLEHITE#ERIE, A0, B

=4 response error,

% 4-2 JNRETFHEMBI
Bus Boundary Address Size Peripheral
0xE000 000-0xEOOF FFFF 1 MB MO+
0x5000 1800-0x5FFF FFFF - Reserved
0x5000 1400-0x5000 17FF 1 KB GPIOF
0x5000 1000-0x5000 13FF = Reserved
IOPORT 0x5000 0C00-0x5000 OFFF - Reserved
0x5000 0800-0x5000 OBFF - Reserved
0x5000 0400-0x5000 O7FF 1 KB GPIOB
0x5000 0000-0x5000 03FF 1 KB GPIOA
0x4002 4000-0x4FFF FFFF - Reserved
0x4002 3C00-0x4002 3FFF - Reserved
0x4002 3800-0x4002 3BFF 1 KB HDIV
0x4002 3400-0x4002 37FF 1 KB CORDIC
0x4002 3000-0x4002 33FF 1 KB CRC
0x4002 2400-0x4002 2FFF - Reserved
AHB 0x4002 2000-0x4002 23FF 1 KB Flash
0x4002 1C00-0x4002 1FFF - Reserved
0x4002 1800-0x4002 1BFF 1 KB EXTI
0x4002 1400-0x4002 17FF - Reserved
0x4002 1000-0x4002 13FF 1 KB RCC
0x4002 0400-0x4002 OFFF - Reserved
0x4002 0000-0x4002 03FF 1 KB DMA
APB 0x4001 5C00-0x4001 FFFF - Reserved

30/57




PY32MD420 RFIEHEFM

Bus Boundary Address Size Peripheral
0x4001 5800-0x4001 5BFF 1 KB DBG
0x4001 4C00-0x4001 57FF = Reserved
0x4001 4800-0x4001 4BFF 1 KB TIM17
0x4001 4400-0x4001 47FF 1 KB TIM16
0x4001 3C00-0x4001 43FF = Reserved
0x4001 3800-0x4001 3BFF 1 KB USART1
0x4001 3400-0x4001 37FF = Reserved
0x4001 3000-0x4001 33FF 1 KB SPI1
0x4001 2C00-0x4001 2FFF 1 KB TIM1
0x4001 2800-0x4001 2BFF - Reserved
0x4001 2400-0x4001 27FF 1 KB ADC
0x4001 0400-0x4001 23FF = Reserved
0x4001 0300-0x4001 O3FF OPA
0x4001 0200-0x4001 02FF 1 KB Reserved
0x4001 0000-0x4001 O1FF SYSCFG
0x4000 B400-0x4000 FFFF = Reserved
0x4000 BO00-0x4000 B3FF = Reserved
0x4000 8400-0x4000 AFFF = Reserved
0x4000 8000-0x4000 83FF - Reserved
0x4000 7C00-0x4000 7FFF 1 KB LPTIM
0x4000 7400-0x4000 7BFF - Reserved
0x4000 7000-0x4000 73FF 1 KB PWR
0x4000 5C00-0x4000 6FFF = Reserved
0x4000 5800-0x4000 5BFF 1 KB 12C2
0x4000 5400-0x4000 57FF 1 KB 12C1
0x4000 4C00-0x4000 53FF - Reserved
0x4000 4800-0x4000 4BFF 1 KB USART3
0x4000 4400-0x4000 47FF 1 KB USART2
0x4000 3C00-0x4000 43FF = Reserved
0x4000 3800-0x4000 3BFF 1 KB SPI2
0x4000 3400-0x4000 37FF - 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 -
0x4000 2000-0x4000 23FF 1 KB TIM14
0x4000 1800-0x4000 1FFF - Reserved
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Bus Boundary Address Size Peripheral
0x4000 1400-0x4000 17FF = Reserved
0x4000 1000-0x4000 13FF = Reserved
0x4000 0800-0x4000 13FF - Reserved
0x4000 0400-0x4000 O7FF - Reserved
0x4000 0000-0x4000 03FF 1 KB TIM2
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5. BS4FTH

5.1. JitSE4
BRIAEYSIAURRE, FRERYERIEERLA Vss IEAE,
5.1.1. RIMEMRXE
FeIEsSRIREE, BISTERSEIRE Ta=25°C 1 Ta=Tamay FHITRIS 2N THE, (RIEERIRIIR
BRE. HEBEENI RS E MARIR/IMEF IR KE,
HF R T EFRNBSSER. -ITHAENE L ZS80EEE, REETHHTIS., S/AFIEK
HESZTHERNLN, BEEYEBINSE R =(SHRERE.
5.1.2. HAEYE
FeAEsSRIREE, HBMEERET Ta=25°C #] Vcc=3.3 V., XLEEIENBATEIHsSRZTNE,
BFRIRY ADC FBEFEREITN— MREXXREE, EREEETE NTURNERI, 95%808FiRE/N
FEFLEHBEE (WEEL20)
5.2. BWRATHEHE
MEMESH BT TERIBLBHEN TR KE, eSS EG KA MR, XBEREFIHTHT
BEERSHPRES S, HARKEEL R T HMANTIEERERIR. KB TEERKESE TAIRes
e A EY AT SR 14,
% 51 EERSE)
we ik BME B By
Voo SN fteEEE 03 6.25 v
Vin Efth Pin BYINEEE -0.3 Vee+ 0.3 Vv
1. EYE Veo Rt Vss 3 I AREEFINE AV SR N AR RS L
¥ 5-2 EBiRsEE
He ik B ey
Ivee R Ve pin SRR (ELRTER7)® 150
lvss FitH Vs pin BOSEBFGAET) © 150
A
COM 10 BigIHEE 20 "
liopIN
oo F5 10 BOHIEB T 20

FRIR Voc Flith Vss 5 IR EREIINT VP BRI RS L.

10 KBRS 5 ||IE AIARIEFIFFS.
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= 5-3 BEHH
#s e #E 1]
Tste =& EETE -65 ~ +150 °C
To TEREEE -40 ~ +105 °C
5.3. I{Es%
5.3.1. BRAIEFRH
= 5-4 BREIIERE
= 25 -0 =RIME BXE =<1}
frcLk R AHB A thyiisR - 0 72 MHz
froLk AER APB ity - 0 72 MHz
Vee FRETVERE - 2.0 55 \Y;
ViN 10 I NEBE - -0.3 Vce+0.3 \%
Ta INERE - -40 105 °C
T V=] - -40 125 °C
5.3.2. LETHIESRHE
= 5-5 FHfNIs TR
#s 28 =4 =RIME RAE =13
Vce EFHEER - 0 0
tvee us/V
Vee FRRER - 30 o0
5.3.3. AIERENRF PVD HEHRYFMHE
% 5-6 WEREMMEHREF T
Bs 28 -l RIME BRENE BAE =14
trsTTEMPO(!) SNESRE - - 4.0 7.5 ms
e 1.53 1.63 1.70
v ={ivi v
POR/PDR POR/PDR E4F(&E —— 150 160 168
G 1.70 1.80 1.90
v 5 Y
< BOR FifE 1 &R 1.60 1.70 1.80
G 1.90 2.00 2.10
\Y BOR (& 2 Y
poR2 OR FifE &R 1.80 1.90 2.00
B 2.10 2.20 2.30
V. BOR % v
BOR3 OR[F(E 3 p— 200 210 220
s 2.30 2.40 2.50
VBOR4 BOR [ 4 LFiA \Y
TR 2.20 2.30 2.40
B 2.50 2.60 2.70
Y, 5 v
BoRe BOR H{E 5 TrEn 2.40 250 2.60
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s S 4 =IME HIRNE RBAXE =1 v3
X TG 2.70 2.80 2.90
VBOR6 BOR [5{H 6 v
TS 2.60 2.70 2.80
TG 2.90 3.00 3.10
VBOR? BOR E{E 7 il:l Y
TS 2.80 2.90 3.00
. EHE 3.10 3.20 3.30
VBore BOR [53{& 8 - \Y%
TG 3.00 3.10 3.20
. by it 1.74 1.84 1.94
Vevoo PVD [{& 0 - Y
TS 1.64 1.74 1.84
G 1.94 2.04 2.14
VP PVD & 1 = Y,
TS 1.84 1.94 2.04
TG 2.12 222 2.32
VpvD2 PVD [&{E 2 iu v
TS 2.02 2.12 2.22
FFHE 2.32 2.42 2.52
Vevos PVD & 3 s Y,
TS 222 2.32 2.42
FFHE 255 265 2.75
Vevos PVD [51E 4 = v
TS 2.45 255 2.65
. G 2.75 2.85 2.95
VpvDs PVD #{E 5 - \Y
TS 2.65 275 2.85
. by it ) 2.95 3.05 3.15
Vevos PVD (& 6 - \Y
TS 2.85 295 3.05
A 3.15 3.25 3.35
Vevor PVD & 7 = Vv
TS 3.05 3.15 3.25
Vpor_pDR_hyst(" POR/PDR jRiGEEE - - 30 - mV
VpPvD_BOR hyst'") PVD JEjHEEE - - 100 - mV
Icc pvpy M PVD Ik s - 0.6 - pA
Icc gor) (" BOR Ih#E - - 0.6 - pA
1. HIRHRE, AEE=PR.
2. BURETEZER, AEEFHN,
5.3.4. TAEHFISH
* 5-7 B THEIEBR
&4
s . — . Flash HBEO | BAE | B
] i KR8 | T | shgme | (00
ON DISABLE 6.1 -
PLL(x3) 72 MHz
OFF DISABLE 4.4 -
ON DISABLE 5.0 -
PLL(x2) 48 MHz
OFF DISABLE 3.8 -
Icc(run) o4 MH While(1) | Flash ON DISABLE 2.8 - mA
Z
OFF DISABLE 2.2 -
HSI 16 M ON DISABLE 2.0 -
Z
OFF DISABLE 1.6 -
8 MHz ON DISABLE 1.2 -
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&4
oS K —_ . HBEY | RKAE | B
RGE | S i | i | sheme | o0
OFF DISABLE 1.0
ON DISABLE 0.8
4 MHz
OFF DISABLE 0.6
ON DISABLE 180
32.768 kHz
OFF DISABLE 180
LSl A
ON ENABLE 135
32.768 kHz
OFF ENABLE 135 -
1. BUBETEZER, AEEFTUE,
< 5-8 sleep =R
L
52 BIE( = i
"s RARI s JMRENH | Flashsleep | —H sl R
ON DISABLE 4.6 -
PLL(x3) 72 MHz
OFF DISABLE 2.5 -
ON DISABLE 3.5 -
PLL(x2) 48 MHz
OFF DISABLE 2.1 -
ON DISABLE 1.8 -
24 MHz
OFF DISABLE 1.0 - A
ON DISABLE 1.3 - m
16 MHz
OFF DISABLE 0.8 -
lcc(sleep) HSI
ON DISABLE 0.8 -
8 MHz
OFF DISABLE 0.5 -
ON DISABLE 0.5 -
4 MHz
OFF DISABLE 04 -
ON DISABLE 180 -
32.768 kHz
OFF DISABLE 178 -
LS| HA
ON ENABLE 95 -
32.768 kHz
OFF ENABLE 95 -
1. HIEETEZER, AEEFHNIE.
7= 5-9 Stop t=NEER
L
e RBED | B Xy
ws Vee LDO #&53¢ LS| JMERdEh s BAE | U
MR i 85
RTC+IWDG+LPTIM 4.5
IWDG 4.3
lcc(stop) 20~55V ON WA
LPR LPTIM 4.3
RTC 4.3
OFF No 4

1.

HIEETERER, NMEEF PN,
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5.3.5. {RINFEIRIVIREERT(E)

2% 5-10 {RINFEIETUIREERTE]

#s SO LDO t&=t -l HBE? | BXE | B
twUSLEEP Sleep E’\Jﬂﬁﬁéﬁﬂl‘ﬂ MR Flash EF';;W?*EEE’%_ 4.0 CCyZLeJS
Flash FR#{THER7,
MR HSI(24 MHZ) RS, 6.5
N FLS SLPTI[1:0] =00
twusTop Stop HYMEEEAT|E] _ Ms
Flash 4T72R7,
LPR HSI(24 MHz) KGR, 102 -
FLS SLPTI[1:0] =00
1. EEERTIEIASNIE ZMNIGEERT B R E P RRRFERNE—KES.
2. HUEETEZER, AEEFTN,
5.3.6. MERSSRATEHIE HSI 451
= 5-11 NEB=SNATERRFIE
Bs 2% El RIME | HBYE | BRX(E | 8%
23.83 24 2417
21.97 22.12 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
Avemphsyy | HSI SRR EER Vee=2.0 ~ 5.5 V, Ta=-40 ~105 °C -2 22 %
frriv® HSI RS E - 0.1 %
Dusi® 5ZLY 451) 551 %
tswbHsy | HSI F2ERTE] - 2 40 us
4 MHz - 120
8 MHz - 150
| @ A
cewsn® | HSI 7 16 MHz ] 250 H
22.12 MHz, 24 MHz - 350
1. HNEHEE, AEEEF,
2. HIEETEZER, AEEFH.
5.3.7. MIEMESARIEHE LS| 4514
= 5-12 NEMERSRATEPFE
#s 25 =4 RIME | BBYE | RXE | B
fis) LS| $iz= Ta=25 °C,Vcc=3.3 V -3 3 %
Vce=2.0 ~ 5.5 V Ta=0 ~70 °C -8@ 8@

Atem LS| iR B EE %
Temp(LS) SRR Vee=2.0 ~ 5.5 V, Ta=-40 ~105 °C -100 100 ’
frriv® LS| iErEE - - 0.2 %

tstabesy @ | LS| FRERTIE] - - 150 us

lccesy® | LSITHEE - - 300 nA
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1. BERHRE, AMEEFFRE.

2. HIRETHERER, FMEEFHUE.

5.3.8. §HEIF PLL 51

% 5-13 BB

s 8% =M =IME BRENE BXE | B
e o Ta=25 °C,Vce=3.3 V,PLL 2 {55 160 240 -
Ta=25 °C,Vce=3.3 V,PLL 3 {55 220 240
feL_our | HIHHSRER Ta=25 °CVcc=3.3 V 320 72 MHz
Jitter BHERIEN 0.3® ns
tLock PlifzAdE) feLL IN=24 MHz 15 40™ Hs
1. HRHRE, AMEEFPRER,
5.3.9. fFiEESHE
7 5-14 IRt
s B £ HENE | RXEY =273
torog TémiERdIE) 15 2.0 ms
terasE T/ R X SRR AT E) 35 4.5 ms
- TmIETE - 21 2.9 "
BX/ AR 21 2.9
1. HEGHRE, AEEFPRER,
7 5-15 IR EIREFNEUERE:
s BH E S0 RIMEY =273
Neno BEIRE Tn=40-857% 10 kcycle
Ta =85~ 105 °C 10
treT HIRRISHARR 10 keycle Ta =55 °C 20 Year
1. HRETEZER, TEEFHUE.
5.3.10. EFT 5%
%< 5-16 EFT 45t
7S sH =4 FR
EFT to Power IEC61000-4-4 4A
5.3.11. ESD & LU 414
x 5-17 ESD & LU 1%
s 8% =4 BABYE =173
Vesprew) | BRSHIEBERE(AMMEEY) ESDA/JEDEC JS-001-2017 8 kv
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s 88 £ BARNE iy
Vespcom | BRSHIEEERE(FERBIRERIEEY) ESDA/JEDEC JS-002-2018 2 kv
Vesomm) | BRESHEEERE (HR31EEY) JESD22-A115C 200 v

LU #7 Latch-Up JESD78E 200 mA
5.3.12. w45
7 5-18 10 BSute
Hs B8 5 =IME BAENE RXE iy

Vin BMANSBEYEE Vee=2.0~5.5V 0.7Vee %

\ BMNKETEE Vee=2.0~5.5V 0.3Vee %
Viys® | BRERR IR E - 200 mv

likg N 5122 R - 1 HA

Reu B aviz:]iiE] - 30 50 70 kQ
Rep THIEBRE - 30 50 70 kQ
Co® | 5|HIEBE - 5 pF
1. HGHRE, AEEFEFRER,
7 5-19 B ER
oS sHO ES L =IME BXE | 28I
loo = 20 MA, Vec 25.0 V 0.6
Vor® COM 10 FaH (e lo. = 8 MA, Vcc 227V 0.4 Y
lo. =4 mA, Vcc = 1.8V 0.5
lon =20 MA, Vec 2 5.0 V Vce-0.6
Vor®) COM 10 B EHEE lon =8 mA, Vcc 22.7V Vce—0.4 - Y%
lon =4 mA, Vec = 1.8V Vce—0.5 -
1. 10 EEASES|IEHANERTS,
2. HEETEZER, AEdErehilid,
5.3.13. NRST 3|5
7 5-20 NRST ERM4FM

35 ] S RIME | HBNE | RX(E | B

Vin BNSRBYEE Vee=2.0~5.5V 0.7Vce %

ViL BN YEE Vee=2.0~5.5V - 0.2Vee %
Viys® | ERERHRIHERE - 300 mvV

likg NIRRT - 1 HA
Reu® | EHIEBRH 30 50 70 kQ
Reo® | THIEBE 30 50 70 kQ

Cio 5|HERE . S PF

1. BRHRE, AMEEFPUE.
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5.3.14. ADC &%

%< 5-21 ADC 451

s 88 =4 mIME | HEE | &XE ==y}
Vee {HEBERE - 2.0 - 5.5 \Y;
lcc® I fs =1 Msps - 1.0 - mA
cin® PERREEFRISES - - - pF
Vcc=2.0~2.3V 0.8 4 8@
fapc SRR PR MHz
Vce=2.3~55V 0.8 16@
tsamp™® SKAERTIE Vec=2.0~55V 35 - 239.5 1/fanc
AESEIERS =S EAvA L)
tsamp_setup® (VrerinTs Vec/3, - 15 - - us
OPA1_OUT,OPA2_OUT)
teonv® SR E] - - 12 - 1/fapc
teoc(l) Eﬁfﬁéﬁﬁﬂifl‘ﬂ = p 05 - 1/fADC
1 ERHRE, FEEFR.
2. HEETERER, FEEFHPUE.
X 5-22 ADC BE
s 84 M =IME HMBE | RX(E | B
20V <Vcc<2.3V,
fs =0.5 Msps, - 4 5
ET EokiEERE Ta = entire range LSB
2.3V =Vcc<5.5V,
fs =1 Msps, - 3 5
Ta = entire range
2.0V <Vcc<hbbhV,
EO SiEiRE see - 2 3 LSB
Ta = entire range
2.0V <Vcc<hbbhV,
EG tzsiRs see - 4 8 LSB
Ta = entire range
20V <Vcec<2.3V,
fs =0.5 Msps, - 4 5
5 Ta = entire range
ED SELR MR LSB
ENIFAIRE 2.3V <Vee<55V,
fs =1 Msps, 2 3
Ta = entire range
2.0V <Vce<2.3V,
fs =0.5 Msps, - 3 5
. Ta = entire range
EL M ELR R LSB
ERIFAHRE 23V <Vee<55V,
fs =1 Msps, 2 4
Ta = entire range

1. BRHRE, AMEEFFRE.

2. HEETHEBRER, NMEEFPU.
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5.3.15. LLERRISIE

< 5-23 LI essFIE™)
#s 28 =4 RIME | BBYE | BRXE | B
Vce {HEEEBE 2.0 5.5 \Y;
VN HMANBEEEE 0 Vce \Y
Bt >
tsTaRT EEBETTIETJ = #I‘ us
iR 15
200 mV PHER 20 -
100 mV SIRFHEE E
P mV i33KFIERE -
>200 mV [ Ek g5
100 mV iS3XFHER &
0 e 3eaERT mv ISR
200 mV FEk
100 mV iSIXENEE E & 23
FhisRiE, us
>200 mV Bk 34
100 mV JSIRENEESE '
Voffset %ﬁEEEE +5 mV
ToREHThRE 0
Vhys LF\_’,%EEE N mV
BIRATEE 20
AT 250 400
BIHERN | SSIHEE, MAEE I 950
EJE 100 mV, 50 kHz 89753
o | THEEEm C 2B uA
BESINGE 5 75
RS, | 3hAThEE, WASSEEIKED 6
EBE 100 mV, 50 kHz 9753
Isieep EHEBR 1 nA
1. HNRHRIE, AEEFEHS.
5.3.16. IBEMASIFE
xR 5-24 izEMARSIE
IS 28 =4 RIME | HBE BAE - 1iv]
Vee {HERERE 2.2 55 v
Vi HINEBE 0 Vece \Y
Vo HHEBE 0.1 Vce-0.2 v
lo EHER 2.2 mA
RL ThERFEIE 5 kQ
tstart Iy E i) 20 us
Vio EINKIEEE RL=5 kQ, C.=25 pF +8 mvV
e Vce= 3.3V, Vi=Vo = Vce/ 2, "
PM TR RL=5 kQ, CL=25pF 80 Deg
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s S i =RIME | HBEE mAE Eafy
Vee=3.3V, Vi=Vo =Vcc!/ 2,
UGBW ==l yarcasy - 51 - MHz

R.=5 kQ), C.=25pF

SR EE=E R.=5 kQ, C.=25 pF - 8 - Vips
1. HRHRE, A~EEEHUE,

5.3.17. imFE(ERk=RSE

* 5-25 \REEREF
Hs 8% BIME | HBYE RXE =T}
@ Vs BN FRENEME - 1 +2 °C
Avg_Slope® | Eigfls 2.3 2.5 2.7 mvV/°C
Vas 25 °C (+ 5 “C)RTAYERE 0.742 0.76 0.785 Y
tstartd) HNELETRIRIS AT - 70 120 Hs
ts._temp™® LFEEGRERTE ADC SRAERTIE] 15 - - Hs
1. HGHRE, AEEFEFRER,
5.3.18. NESEHEFIE
& 5-26 RESEHERMT
= 88 BIME | BBE | RXE =1}
VREFINT HESEHE 1.17 1.2 1.23 %
tstart_vrefint) Vrerint B/ NATE] - 10 15 Ms
Teoef™) VrernT iREERE] - - 100 ppm/°C
voe™® Vee FAERIRE RS - 12 20 HA

1. ESHEE, FEEFH,
5.3.19. ADC IBESE/8[E

% 5-27 ADC RESEHE

oS o LS =IME ﬂ;:é RBAE | B
Vrer2s | 2.5V AESERBE Ta=25°C,Vcc=3.3V 2475 | 2.500 2.525 \Y
Vrer2o | 2.048 V REBESEHE Ta =25°C,Vcc=3.3V 2.027 | 2.048 2.068 \Y,
Vreris | 1.5V IESERE Ta =25°C,Vcc=3.3 V 1.485 | 1.500 1515 Y,
Vrerwo | 1.024 V RESEHE Ta =25°C,Vcc=3.3 V 1.014 1.024 1.034 V
Teoet | Vrersur B EZREN Ta =-40 ~ 105 °C - - 120 ppm/°C
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5.3.20. EERIEISE

7 5-28 ERTRREE
s 88 EG =IME BAE =21y
- 1 - trimxcLk
tres(TiM) '_‘_'E\ BE45 T"H\ |2
TR BRI frimxck = 72 MHz 13.888 - ns
. - - frimxcLk/2 MH
EXT CH1~CH4 HI%ER ERRT TR z
ROTERIRES AR e frimxck = 72 MHz - 36
ResTim SoRfER R TIM1/14/16/17 - 16 bit
N EHERRIBBRI ST 16 [T ELERATEHE - 1 65536 trivxeLk
HA frimxcLk = 72 MHz 0.013888 910 Ms
2K 5-29 LPTIM 45 (Bd4hiskE LSI)
[ ap] PRESC[2:0] RMEth(E EAimhE =1 v]
/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
164 6 1.9531 127998.362
/128 7 3.9063 256003.277
2% 5-30 IWDG 5 (iR LSI)
5 PR(2:0] BvitE EAHE B
14 0 0.122 499.712
/8 1 0.244 999.424
/16 2 0.488 1998.848
132 3 0.976 3997.696 ms
164 4 1.952 7995.392
/128 5 3.904 15990.784
/256 6or7 7.808 31981.568
7 5-31 WWDG #5 (BT #Pi%EHE 72 MHz PCLK)
i3ap] WDGTB[1:0] BEh(E EAimhE =213
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

5.3.21. @A OS5

5.3.21.1. I2C BB

12C $Z[0;#%E 12C-bus specification and user manual FIEEK :
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B REER (100 kHz)
B REER (400 kHZ)
B PREIEEET(1IMHZ)
RFEIZITHERIE, BHRR PCHOMIIERECE, FB 1°C CLKIIERX T FREKRNR/IME,

7 5-32 &/)\ 12C CLK 81

7S | 4 =IME ==y
PR 24
fizceLk(min) /)N 12C TR AT Eh R RIERT, 8 MHz
HRIEEERET O 16
1. Ru(SDA/SCL #MEBLEHiEEfH): 1 kQ
12C SDA #1 SCL EEEEINERIIEE, SR TE.
X 5-33 12C jEiRessHE
= e BIME BXE =<1y
tar PR SRS HIHIAYRIEISERATE)  (}S T BRAFLEATIBIATSIEHHDH) 50 260 ns
5.3.21.2. BRfFIMIERO SPI 51%
2 5-34 SPI £
= BH 4 BIME BAE | B
REmR 36
fscx SPI AR W, R MHz
1/te(sck) ERt A 24
oo SPIBfER EFHAITIERTE) | SRR C = 15 pF 6 ns
tsunss) NSS #3708 MAEL, presc = 2 2Tpclk ns
th(nss) NSS {RiFATE] MHIER,, presc = 2 2Tpclk ns
ia‘;ii:‘; SCK HI={EEE SRRt a) FNAEL, presc =2 Tpelk-2 | Tpelk+1 | ns
FHUE 1
tu TN - ns
U A 3
thoun .\ N FHE 5
oo HURHINCRIFATE) VR 5 ns
ta(so) HaEmHAERTE AR 0 3Tpclk ns
tais(s0) i) H L eRAYE] MHUEL, presc =2 2Tpclk ns
ty(s0) HiEmHEENE M 0 20 ns
ty(mo) iR HEETE FHER (FBELGZE) 5 ns
thso) s LA MR 2
o KR RISRTE) Emp— 1 ns
DuCy(SCK) SPI MHUEINRTSR L | MRS 45 55 %
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NSS input
Thoss)
Te(sch) h(xSS)
, T, (scr—
T s> [ Twescin e
CPHA=0 \
- CPOL=0 \
=
f=1
=t
==
2 CPHA=0 /
CPOL=1 :
e Loy, sy —> T s ,‘_'uM, > Tesen— Tais(50)
MISO output First bit 0UT Next bits OUT Last bit OUT —
Thesn
T sn—
MOSI input First bit IN Next bits IN Last bit IN
& 5-1 SPI ifFFEl-Slave mode and CPHA=0
NSS input \
o Tosty ————> HTn\\m;’i
[ i Tyom i —Tr(sen > i
€Ty (vss) P (€ Tvtsomn >
CPHA=1 |
- CPOL=0 j
= |
Q.
=
=
5] L
(&) =
2 CPHA=1
CPOL=1
Tats | | )
.M): 1, co)—> st Thso—e—  Trscd® € Tais(50)
MISO output ————— Filrkt bit OUT Next bits OUT Last bit OUT S
€Tg s> Thesny

MOST input

First bit IN

Next bits IN

Last bit IN

5-2 SPI B4 EE&]-Slave mode and CPHA=1

NSS input

CPHA=0
CPOL=0

CPHA=0
CPOL=1

SCK input

CPHA=1
CPOL=0

CPHA=1
CPOL=1

SCK input

f VI
N\

Teutn
>

MISO input

MSB IN

BIT6 IN

LSB IN

Thou

MOSI output :><

MSB OUT

BIT1 OUT

LSB 0UT ><

Ly

Thowie]

5-3 SPI BfFE-Master mode
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5.4. ZINeEHRIETI =SB SIS
WRIKENEEE— N T LASKE N+N MOS B9=18TCRIMRIRzN2S, RILATEAE 5.5 ~ 18 V IR E
T. 1ZitRIEENESHNE—IE 50 mA Y LDO, AJLAEITEMIER{( LDO_SEL it 5 V BYEBE, TJLA
45 MCU B HEIRRIRMHEBIR;
ZMRIEENEE N B ELERTLEFD 250 nS ZEXATE], BHLE#EREIAYSEMN MOSFET BiE, BXURFIIR
BSH.
WHRIEEHES A A BHANEE VIN/VB KEFF (UVLO) IHRE, RemaxlIReEmIRINEBETRL
k.
5.4.1. IEzhiZiEkEH
kIR Eh R EE M A LN SKEEEITETIRE, HINX MNBEEREEX, =45is HOx Hit;
LINx BINBESBEFEN, =FKn LOx Hit.
7= 5-35 BiEITHIEER
HINX LINX HOXx LOx
0 0 0 0
0 1 0 1
1 0 1 0
1 1 0 0
5.4.2. FXAdE
| |
|
:tog tr : toE tr
H® i :90% 900I i
LOx 10% | ! | | 10%
& 5-4 FF<A18
5.4.3. EE#RFP

HRARENEE MRS ST BT EEIBRIRE, AR AN S S ET
AP EEBIRAR
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| | [
| | | |
1 1 1 1
| | [
| | | |
| | [
| | | |
HINx | | L
[ [ | | |
| | | |
| | | |
LINx | | | |
| | | |
| | | |
| | | |
[ [ | | |
| | | |
| | | |
| | | |
| | | |
Hox | | L
[ [ | | |
—»DTie—  —»IDTie— | —»DTe—
| | [
| | | |
LOX | | - |
L B
[ [ | | |
[ [ | | |
& 5-5 EIE{RIF

5.4.4. SEXINEE

MRIXaNEERERR E T BIERIZEX A ERIFFEER. XA, SUFENETHIHIRE KSR

. FMRERSEXRERRR—IMIREXRME, BARRI—TIERE, BRFHLL~4E L FIR
EHBENSR. REEBHAGREINEPFEXHERIZEEAT R ARRENFEXASE (250 ns) |,
MLASNERIZ B NRITEX B A E/9E R RIFEXETIE); ANSRIBEMANE IR E/MNIFEX AR HiZRd B/ NT
O RERRERIFEXRTIE (250 ns) , MILLE R AIEBRIZEXASE) (250 ns) J9iE,

HINX [
I

|
‘ I
509, ¥ 0%
i |
|
LINX 50%/1 \: 80%
N |
. |
HOXx 500>\ (:
|
|
DT | oT )
LOx | ! ‘
|

& 5-6 JEXTINEE
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545 PCIEORFEFRENX

iE: BRAEEFRRBE, Ta=25°C,

PARAMETER TEST CONDITIONS MIN TYP MAX UNI
SCL, SDA Input Low VLDO =5.0V 1.2 \%
SCL, SDA Input High VLDO =5.0V 3.8 \Y
SDA Leakage Current SDA = VLDO 1 MA
SDA Output Low IOL = 1ImA 0.3 \%
SCL Clock Frequency, fSCL 0 100 kHz
SCL Low Period, tLOW 0.5 us
SCL High Period, tHIGH 0.5 us
SDA Data Setup Time, tSU 100 ns
SDA Data Hold Time, tHD 100 ns
Start Setup Time, tST For Start Condition 300 ns
Stop Setup Time, tSP For Stop Condition 300 ns
Capacitance on SCL or SDA Pin 10 pF
SDA Fall Time SDA, Tof Device requirement 100 ns
Pulse Width of spikes must be sup- 0 50 ns
pressed on SCL and SDA
Tsa
scL ) f 3
Ly e o w4 et
A AR e -
SDA \ / mSEy ¢
L/ / N/ N —
Start Stop
condition condition

1. EEFHKERSE 1 byte

A WD

SDA/SCL FB4MaBIN_ERIFEPE, SCL $7iE l5F 100 kHz (TBD)
I2C address(7 bits) : 0b 0101 010X(X =0 5; X =1 i)
BHHEE#RTE: Master &i% (Start + 9 Times CLK + Stop)
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5.4.6.

1°C &4

R Gt ot
- | - - 1 s
SDA X / \ v /o
1 H B H | SDA
| 1 I |
| 1 ! ! s
] ] \ / \ | ]
i I / 1 1 SCL
1 S | 1 P
START condition STOP condition

-

SDA | \

& 5-7 EatiE R4

SDA /

| | I
I data line | change |
I stable; | ofdata |
| data valid | allowed |

5-8 12C R&HIE

Pl

1 -
e e e N g e G it e s X
| MSB acknowledgement acknowledgement

signal from slave signal from receiver
byte complete,
l interrupt within slave

clock line hold low while
interrupts are serviced

|
|
|
|
!

_'_\_/’\f\_ aVAVAVERVaWaWan 7

Lsd
START or repeated STOP or repeated
START condition START condition

& 5-9 12C R ZHIm KL

DATA OUTPUTBY | | / X )( o
TRANSMITTER D\ - >< /

not acknowledge N\

1
|
DATA OUTPUT BY | |
RECEIVER | | \7—/
| ¢

acknowledge

SCL FROM m
MASTER - 1 2 = 8 ‘9

L.l :
START clock pulse for
condition acknowledgoment

5-10 12C SE&HIEIEEE
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O
547. EHnSiER
M MMMMMMMMMMMMMMMMMMMMMMMMMMMM
P P P P PP PP PP PP PP PP PP PUPUP PP PP PP P P
U U U U U U U uUuuuwuuuuuuyuUuuyUuwuyUuUuU U U U U U U U Uy
RS " S S A A A A S NN A AR AR AN AN AN AN AN N S S ST S S S A S N
S
t S
a A A Al t
r c|p|bp|p|bp|bD|D|D|D|Cc|D|D|D|D|D|D|D|D|C|oO
t{o]J1]ol1]ofa]Jofo|K|7]|6|5[4]|3]2|a]o|K|7|6]5]4]|3|2]1]0|[K]|p
IC Address byte+W Reg-Address Reg.Value
B 5-11 BapdtEt
sk Oy
5.4.8. EmSHKER
M MM MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM
P PP PPP®PUP®PUPUP®PU®PUP®P®PUP®P®PUP®P®PUP®P®PUP®PU®PUPZPU®PUPZPU®PUPPUPZPUP
u U vy v vy uyvu uvuuvuuvyvuwuvuvuvuwuyvuwuyvuwuvuuvuwuyvuwuyvuwuvuuvuwuyvuwuyvuwuvuwuyvuwuyvuwuyvuuyuyuyvuwuyvuwuyvuwuyuuyvuwuyvuuyvuuyvuuyvuwuyuuyuwuuwu
A A A A A N A A A A A A A A N AN A A AN A A AN A AN AN N N N NN N N N N A
S S N
t t o| S
a A Al a A Al t
r c|p|pD|D|D|(D|(D|D|D|C]|T c|bD|D|D|D|D|D|D|D|C|o
t oOf1]J]0|1f(0]|]1]|J]O0|JO|K|7|6|5[4]|]3]|]2[1]0]|K|[t O|1f0]J1|O0)J1fO0Of1|K]|]7]|6|5]|]4[83|]2]|]1]0|K]|p
IC Address byte+W Reg. Address IC Address byte+R Reg.Value(read out)
B 5-12 EmStE
=X\’
5.4.9. HEREN
7 5-36 FFREN
RGeS D7 D6 D5 D4 D3 D2 D1 | DO | Default
Address
OOH Isense_bias[1:0] IBUS_Gain[2:0] IUV_Gain[2:0] D3H
01H en_sense_vdd | IBUS_cmp_sel dac_sel [5:0] 4AH
02H 0 1 en_osc_vdd | en_zero_vdd | Zero_res [1:0] Zer[cl)__(glas 69H
% 5-37 BiAE
Name Bit Default
Isense_bias [1:0] 11
IBUS_Gain [2:0] 010
IUVGain [2:0] 011
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Name Bit Default
en_sense_vdd 0
IBUS_cmp_sel 1

dac_sel [5:0] 001010
r2_76(reserved) [1:0] 01
en_osc_vdd 1
en_zero_vdd 0
Zero_res [1:0] 10
Zero_bias [1:0] 01

5.4.10. BBLEHTEN

IBUS_OUT EHEE = VLDO * Bias + IBUS * RBUS * IBUS_Gain
Hrh, 1BUS AEBHIBLZLER, RBUS J EESEE&ERIGCTEE,

IBUS_Gain[2:0]ENX )5

IBUS_Gain[2:0] Bias IBUS_Gain
000 b 1/5 1
001b 1/5 2
010 b 1/5 4
011b 1/5 8
100 b 0 2
101 b 0 3
110 b 0 5
111 b 0 9
5.4.11. BEdiRiFRIR
Vref(DAC HiHiEEE) = 50 mV * dac_sel
DAC 257728 dac_sel[5:01 X A9
dac_sel[5:0] dac_sel Vref
000 000 b 0 0
000 001 b 1 50mV
000010 b 2 100mv
000011 b 3 150mVv
110111 b 55 2.75V
111111 b 63 3.15V
UGB, SHEEE Vet REEN, OC HERFHERET, MAFHAFHERE MCU Hif;

iE L BEAEN Vief BERESES, HluNEE 2.0V;

T2 MRSERERATREER, UiEHtbS

< OC_OUT R FRA (RIFFERTS MCU HhiT;
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5.4.12. TI&M

WE 3 Btties, BITAEB 250 kQ BEEMFOR, DBIS=HERNBERIZTREN. BEED
[EELRTIEIT 12C ECEpk 4 FRELHRTN, =AEFREERMBEEHEER VS QBT RERELRNLRER, T
TINGRERIRESS. EBFRISIEELNT :

HA

R26
r=330K

— A\
a - ! V
w ) | w
HC 4. ‘ f . o
—a\\\m——8< CcMmP W-j v s
5-13 F M A ZPEB IS EE]
251728 Zero_res [1:0] TN 9
Zero_res [1:0] RZ1/2/3
00b 100k
0lb 50k
10b 25k
11b 12.5k
5.4.13. WBE%&
7= 5-38 thfR&#K
Bs iR mIME mAE =21y}
Vce MR & -0.3~18 Y,
Vex =NEZEEBIR -0.3~40 Y,
Vsx =ESHEeE Vex-18 ~ Vex+0.3 \Y
VLpo LDO i/ EE -0.3~5.5 \Y
VHINL, 2,3 EEHEmNEBE -0.3 ~ Vipo+0.3 \Y
VLN, 2,3 (MR N E -0.3 ~ Vipo+0.3 V
COMPx g9t el =2ha -0.3 ~ Vipo+0.3 v
Vo123 =N ENES R R E Vsx-0.3 ~ Vex+0.3 v
Vio1,2,3 MR IR h 284 HER I -0.3 ~ Vin+0.3 V
OPAO/OPAXO S NERGE HE EEE -0.3 ~ Vipo+0.3 \Y,
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s ik BME | BAE By
OPAIOPAX: | emte SRS EEE 0.3 ~ Vipo+0.3 v
oc E YRR RS R e 0.3~ Vioot0.3 v

5.4.14. EEFTERIR

& 5-39 HEFTIFINE

= i =IME BREYE BXE By

Vee RMMHER B & 5.5 12 18 v

Vx =NZ TR E Vsxt5.5 - 40 v

Vsx ENEREEE 0.3 - 24 v
Vipo LDO HHEBEEE - 5.0 - v
VHINL, 2,3 EEHlRNEBE 0 - Vipo \%
ViiNL2,3 KMzl N\ E 0 - VLipo \Y
COMPx traasH e E 0 V Vibo \%
OPAO/OPAXO Bt Nz e tH B R B 0 - Vibo v
oo, SRR B 0 : Vioo v
ocC BRIt RS HEB E O 0 - Vibo v

Ta TIERE -40 - 105 °C

fowm PMW $iZ= 0 - 200 kHz

5.4.15. BBiFHESEE

yE: BRIESSERHEE, Ta=25 °C, Vin=12 V, Vsx=Veno,

7 5-40 BRI ER
s ik | movE | mEE | BxE | 2@
R

lvee Vin TYEEER, Hinx=Link=20 kHz - 600 - HA
Iveeq Vin BESEEIR,  Hink=Link=0V - 300 - HA
Ives Ves TYEEER, Hinx=Linx=20 kHz - 800 - HA
lvesq Ves B#SEIR,  Hink=Link=0V - 40 - MA

Vs Vs BEStaE - -6 - v

LDO
Vipo LDO #tHEB/E, loutr=1 mA Vin=12 V 4.75 5 5.25 v
lout LDO H#iHHEi7RAES, Vin=12 V,Vour>95%*Vipo - - 50 mA
ILoog LDO E&&SHR, lour=0 mA - 20 - PA
E=alEERES 1 mA < lout <50 mA - 15 20 mv
ZMETE 7V<Vyn<20V - 0.1 0.2 %/V
=1EMtRARENES

4 BEBNEBE - - 0.4/0.8 v

Vi BERNSHEE 1.6/2.0 - - v

Vuvio F VIN/VB RIEE RIS - 4 - V

Vuvio_r VIN/VB RIESIE EFHE - 4.5 - v
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7S iz BME | BBE | BXE | B
VuvLO_HYS VIN/VB RESIEIRE - 0.5 - \Y,
Ik BFHEIRRER Ve=Vs=45V - 0.1 5 HA
[ LIN SEFERMANRERR Vun=5V - 25 40 HA
ILIN- LIN {EERSEENRERR Vun=0V - - 1 HA
IHiN+ HIN SEFEBARERR Van=5V - 25 40 HA
IHIN- HIN (REEERARERIR Vin=0V - - 1 HA
Rpd THEBRE - 200 - kQ
Vor {REBFHIHEEE lour=-100mA,Vin=12V - 0.3 0.45 v
Von BEEFEHEE lour=100mA,Vin=12V - 10 12 v
IbrRIVEP 10 HEER - 800 - mA
IoRIVEN 10 HEHEETR - -800 - mA
Tew_mIN BRANBAIKPEE - 70 - nS
tor FEXATIAE] - 250 - ns
tr i EFHARYE), CL=1000pF - 50 100 ns
tr B TFEIARYE), CL=1000pF - 50 100 ns
ton B _EFHaEmedE - 300 450 ns
torr et il N )] - 100 160 ns
MT e EERERT IS - - 30 ns
IEH
Vor IET{ERBE - VLDO - Y,
Isup BT - 100 - HA
VOFFSET SERBE - 5 - mV
VCRANGE BATEEETE 0.2 - VOP-0.2 \Y
Iin BN REER - - 1 HA
Isource i ERR 1000 - - PA
Isink BRI 1000 - - HA
Vsw HIHEBEIEE 0 - VOP Y,
Av FrERMEER RL=100 kQ - 80 - dB
BW #EE CL=30pF - 10 - MHz
PSRR FEREE EHDHIEL 60 90 - dB
SR IERUERESER CL=30pF 5 - - V/uS
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HEER
6.1. QFN32 (4*4) H#HER

TOP VIEW SIDE VIEW
D
32
Pinl |
e |
2 |
|
|
e +—_— | I Lu
|
|
|
|
\
\
<
s f
2
<
BOTTOM VIEW
D2
H Common Dimensions
J— (Unit of Measure=millimeters)
= YO U 0000 :
Symbol Min Typ Max
A 0.700 0.750 0.800
- @
Al 0.000 0.020 0.050
~ = 0.150 0.200 0.250
J D =N b : : :
z S o uw c 0.180 0.200 0.250
) s D 3.900 4.000 4.100
200 |h, 3 D2 2.700 2.850 3.000
1 € E 3.900 4.000 4.100
m O0000 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
m TITLE DRAWING NO. REV
) Puya QFN32L 4X4X0.75-0.4PITCH POD QRPD-0060 1.0
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7. TBEE

Example:
PY 32 MD 420 K1

420 K18
Company —|_

Product family
ARM® based 32-bit microcontroller

I
C

I
x

Product type
MD = Motor dedicated with pre-Driver

Sub-family
420 = PY32MD420xx

Pin count
K1 = 32 pins Pinoutl

User code memory size
8 = 64 Kbytes

Package
U=QFN

Temerature range
7 =-40C to +105°C

Options

xxx = code ID of programmed parts(includes packing type)
TR = tape and reel packing

TU = Tube Packing

blank = tray packing
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8. R A

hR4 HEHH BEifics
V1.0 2023.12.01 Wk
V1.1 2024.01.29 RSB -40~110°C JEEES -40~125°C
1. E#FE 533
V1.2 2024.05.30 = iﬁie‘
2. EFEERIE
1. MCUI{EEBECEEZE: 20~55V
V1.3 2024.11.15 N Hﬂ\{’EEE‘J,_ B
2. EEHTUSEL

PUY)

Puya Semiconductor Co., Ltd.

= B3

EEFSERRMNERAT (LUTEMR: “Puya” ) REEK. HIE. &8, 88 Puya P mfl/Sd< 3 REANF], BASBTEN,. BFRAE
TERER RIVRITEXER.
Puya 7= kiR T RRTHIE SRR THER.
FBF33 Puya FmASEFERFESS, RNEATRECEHEESE ="M, Puya MEHIRSSIFERMISS AR IRE.
Puya TEILLAR FAHARMR A AR e /5=
Puya FmfYeEE, EEFHSHAMER—E, Puya WIS mAYHAHRIEFRETIL.
HI™E Puya 8 Puya tRREYE SR E BRI, AR mERS BRI NESBREENIT.
RIEPRYE BB BIRIERIRATAIER.

ERFESK(EERNBIRAT - (REFTENF
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