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PY32MD320 K%z 458 SRR EERY 32 57 ARM® Cortex®-MO+ P91%, S=EEETL{EBERI MCU, SR
1L 64 Kbytes flash #1 8 Kbytes SRAM 77588, &= LIESRER 48 MHz, B &S AEIRREZET
BR. NTEERKEZEE 1°C. SPI. USART FEiEiflMg, 15K 12-bit ADC, 54 16 \iixERTes, LAK 2 BELbIR

B

°

PY32MD320 RFREEHIs T/ERESEES -40°C ~ 105°C, T{FERIEERE 1.7V ~5.5V, S HiEM
sleep 1 stop R LIEEN, TLUHEARRAEIIFELF.

PY32MD320 R5iMizHIzsiEAT =18 BLDC/PMSM, BRNBHRYIENT: KR, EmiTR, R

=
=3 o

% 1-1 PY32MD320 &%l QFN32 F= &I R 4FE

IME PY32MD320K 18U
Flash memory (Kbyte) 64
SRAM (Kbyte) 8
BRERE 1 (16-bit
BAERES 4 (16-bit)
ERY RS RIIFEERT 2R 1
SysTick 1
Watchdog 2
SPI 2
‘RO 12C 1
USART 2
DMA 3ch
RTC Yes
BAHO 14
ADC @iE%]
7+2
(9MNEB + RER)

FEEE 2
R 48 MHz
T{ERfE 1.7-55V
TEEE -40~105°C

e QFN32(4*4)
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as AF

v LI int_ctre 3 ™3

SWCLK SWD
SWolo < >’ [ FlashMemory VoD || Voltage
as AF Regulator
cPU o
son veeio
¢ CORTEX-MO+ g veea —J vee
SCLy
= = 48MH2 H vee — [Tsum vss
- E SUPERVISION
oc [ NvIC IOPORT K| SRaM POR/BOR
==
IGND —
iBus.ouT — | L]
GPIO @
HALL.
COMPHAL Filter NRST
Im M BB porTa HEE
& K
VIN | svibo 5] VU 9 r HHY
‘ I+ NZE >
INPUT = % PORTB g I
= 2 we (—>
@T | P81 & @ RCC
PB — - Reset! & clock control M
MOSI,MISO,5CK
| [TTTTTT] ?
] ) MOSI,MISO,5CK
PF System and peripheral SPI2 NSS as AF
M } clocks, System reset
CH1~CH4, BKIN,
TiMi f\>CH1N"CI-!3N, ETR as AF
L $CH1”CH4, ETR

i3 2 [ _em ]

=)
VB2 e 11 TIM14 CH1 as AF
HO2 53 - ) ‘ S-AHB TO S-APB ‘
VS2 s A 9'9 from peripherals " TIMIs/7 CHL, CHIN
VB3 ES g # )
M 8 E o E BKIN as AF

Vs3 {}
Lot INLETR as AF

L03

vss <):’> RTC {— 1Hz Out as AF

IN+ COMP1

& < cowrs K== L =) o () yemeamsers
[P K= by

7N [ ADC '/FH <#> $RXVZ§':3\'? >

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

1-1 TRERRLR

adv-S
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2. INEE Bk ik
2.1. Arm® Cortex®-MO0+ ¥

2.2.

2.3.

Arm® Cortex®- MO+ 22— iZRIBRATUN AIRIHAIN IR 32 iz Arm Cortex 43828, BEAFFARA
R T BENFL, 8iE:

m EHEE, 5
BRI, TREET

B EREREEES

Cortex-MO+ §MERRRE 32 (UA%Z, EFAIIFMAE, 792 FirvkRISEFSED. ERETEE
(EERKRRIIESEM ZMHRNRTT, RUSRGIEGEY, SSREHRESS, BHT 32 (2t EN
FEpERsditeae, bUEh 8 7FN 16 [z Hss B ERIIBEE.

Cortex-MO+ 5S—MRENKEFUTEHIRR(NVIC) RERES.

=8

FNERL SRAM, i@id bytes (84z) . half-word (16 f37) 8¢ word (32 fi1) BI/SZETHIE)
SRAM,
R R&RL Flash, EER N AREIWIIEXIEZHER:
B Main flash X1z, ©E&NEEFBFEE
B Information X5, 4 Kbytes, BEIFELUTERS:
— Option bytes
— UID bytes
— System memory
X4 Flash main memory BRI EIFELA T TLALH
B read protection(RDP), BhLESRESMERRYAIA].
B wrtie protection (WRP) =&, LIGIEAEENERE (RTEFFMHESEET PCHRE) . B
{RIPRISR/MRIP LA 4 Kbytes,
m  Option byte 5, EIJAIREBLRIT.

B $h 2R 45

CPU EEaBUAR GRS TSRERA HSI 8 MHz, ERERFIE T/EA AR E R SR TR R SaT £
R, ATLUERINSMET S

B —/4/8/16/22.12/24 MHz AIEC BRI REPEFERE HSI BT,

m —32.768 KHZ AJEEEAIPIEE LS| ATHP,

B PLLAJER, PLLIJERTLAERE HSI,
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AHB ] BT RFAHO8R, APB e LAETF AHB Rf$94550. AHB #0 APB Ff$ARRE N

48 MHz,
HSI: High-speed internal clock
LSI: Low-speed internal clock
PLL: Phase locked loop
LSIRC to IWDG,_
32kHz .
LSI
to RTC
RTCS to PWR R
EL g
To AHB bus, core, memory and DMA
AHB . i
L | prESC FCLK Cortex free-running clock >
/1, 2..512 To Cortex system timer=
LSI
PLL
MCO SYSCLK ngzc PCLK To APB periphrals=
O—————- /1..128 /1,2,4,8,16
HSI PCLK
HSIRC to LPTIM
24MHz LSl
X2
PLL
PCLK
to COMP
LSG
HSIDIV PLL poLK
to ADC
HS———
HSISYS SYSCLK
f——e
LSl If(APB prescaler=1) x1,
else x2
TIM_PCLK

v

B 2-1 BRIt EHaE

9/54



PY32MD320 %41 %4 Tt

2.4. RS

2.4.1. HBFIEE]

VCCA VCCA domain
ADC | [ cowmp |
N\
T | FLASH
VDD domain
VCC domain
—
Vccl:_¢ VR VDD, | CPU Core/Digital Peripherals |
B¢ PvP S | RTC | | I10_CTRL |
PMU
| IWDG | | LPTIMER |
veek VCCIO domain
VDDA 10 Ring | PWRfAcon| | RCC_Acon |
® DDP
PWR_CRIN18]
VDDA
& 2-2 EERIEE
7 2-1 BIRIEE]
S M BiRE g
BEEERERNACRRHEIR, EEHBERN: BoEIIE
1 Vcce 1.7V~55V
Egﬂ
EARERDEEREES, kBT Vec PAD (tERIIRITERIH
2 Veca 1.7V~55V non

FIR PAD) .

3 Vecio 1.7V~55V 4510 f#E, BT Vec PAD

RET VREYEH, AR APERBIEBE. SRAM
B3, 2 MR {tEERY, #t 1.2V, Z#A stop RzURT, 1RIE
®HEE, AL MREE LPR (8, HRIBREEER
ELPREAHE12VEHE 10V,

4 Vop 1.2V/1.0V£10%

2.4.2. HiRsE

2421 ETHE( (POR/PDR)
IRt Power on reset (POR) /Power down reset (PDR) #&iR, A HiRM EBRFITESN,
ZIEREEMRZ TEMRIFLIE.
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2422 REEfI (BOR)
2T POR/PDR4b, 3RSCII Y BOR (brown out reset) , BOR {YBILUET option byte, #{T{HERER]

KANRIE,
4 BOR #FJFFAY, BOR RYBHERILAIEIT Option byte #H{Ti%#E, H_EFFI TR s ERaT LA B ED
Eo
vee b
VBORRS
VBORF8
VBORRY?
————————————————————————————————————————————————————————————— VBORF7
VBORR6
VBORF6
VBORR5
VBORF5
VBORR4
VBORF4
VBORR3
e VBORF3
VBORR?2
—————————————————————————————————————————————————————————————————————— VBORF2
/=10 ;. £ E—
VBORF1
[V/=10): 1) E—
VPDR

v

tRSTTEMPO< »

Reset with BOR off: —_
tRSTTEMPO<

Reset with BOR on
(VBORS VBOR1)

A4

POR/BOR rising thresholds
PDR/BOR falling thresholds

2-3 POR/PDR/BOR [&{&
2.4.2.3. BEERN (PVD)
Programmable Voltage detector (PVD) #RIRAJLAREAGI Vo BBIR, 1aRAIEE HFasdt T
B. & VecETHERT PVD NSRS, FAEMNERITR,
ZEEERERES) EXTIHY line 16, BURTF EXTI line 16 LFHFIERECE, 2 Ve EFHBIT PVD RO
M, 8& Voo BEEEI PVD RUGNIRRLAT, F4rhl, FEPEIRSERHRAPR LU TESRY
shutdown {£5%,
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VCC

VPVDRX|

Configurable
hysteresis

VPVDFx

PVD output

2-4 PVD {8

2.4.3. HBEADG=S

AR B EATES:
B MR (Main regulator) ESHIEBIEITIRSHIERETIIE.
B LPR (low power regulator) £ stop #&=, , IZHERINFERIEE,

2.4.4. (RINFEIRT

GHREEENETENZIN, B 2 MEFEL:

m  Sleep mode: CPU RI#XiA] (NVIC, SysTick FIF) , IMRATLAECEARIFTIE. (ER
(FRE R TERVIESR, EIER T EERERITNZIER)

B Stop mode: ZIEX T SRAM FISFEMNINERIT, BIEATHP PLL. HSI XA, Vool FAERS
TEHRAORT EPERSE, GPIO, PVD, COMP output, RTC ¥ LPTIM BILAIGEE stop #&=,

2.5. B
TEPISHTEREN, SRR BESAMASKSHL
2.5.1. HEBEEfI

BEIREMELA T LIMIER Fre4:
m TEES({ (POR/PDR)
m  XESEfI (BOR)

25.2. RHRSEM

SFELUTSMR, FERREM:
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2.6.

2.7.

2.8.

2.8.1.

NRST pin F9E1z

BOEI MER(WWDG)
IR B PHER(WDG)
SYSRESETREQ #{4EI
option byte load £{i (OBL)

BRABABL GPIO

B GPIO HA AR AEE Y (push-pull 3 open drain) , A (floating, pull-up/down,
analog) , YMEERTIEE, SIENBISIERSE 110 OEEIEE.

DMA

EEFERRTFE(DMA) BRIBHEIMNR AR RS < [BE B i Rsf i e < (AR S EREURE .

DMA {=#I288 3 &£ DMA [BiE, BRBERREERE 1 MSESMINIIITFERHEANER, DMA
EHIZREIRALIE DMA IERAVFEES, FTHIES DMA BRI R.

DMA XFHEIMUETERETE, iHR T SEFRR AR s R ini FE T A,

BN EEHEREET ANEY DVMATEK, SMBEEEF RN, XEIEEBERARE
&,

DMA BTRFEEIME: SPI, 12C, USART, FfA TIMxTHATES(P&T TIM14 1 LPTIM) #0 ADC,

FR

PY32MD320 i&@id Cortex-MO+ QMERRNERAIKEHFRTIEFIRE (NVIC) F1—N R/ EH=HIRS
(EXTI) RAMERE.

FREfr=EES NVIC

NVIC £ Cortex-M0+ {MESENEREFES IP, NVIC TTLAMESRELMESEIMERAY NMI (Aa] Rk ET)

FOaT Bk oMERARlT, LUK Cortex-MO+ REBRE. NVIC 1Rt T RIBHINERETE.,

ShEEEEZ0OS NVIC RIERRBE AR 7 RS A IER FETIRSHIFE(SR)/EaIZAANER. ISR

HEFIE—NRAERDS, FHEENVIC I—NEibibil, EHTH ISR AEiER R REFRENF
FVEIREERY ISR FSERM,

MRSMARNOPETEGRE, MERRARNPEEERIFESNL, HEEIXNEIIERRIFET
EHEESEIN, B—FMEUFRAREE (tail-chaining) . HMN— NS RR ISRIRERT, AERB
—MERRIRRARN ISR, BEEALERIIEES XX EEFE %, XD TIER, 57

FRIRER,

NVIC 45 :

B (RFERTRRARLIE

B 4 RAPRRAER

B XEF 1N NMI ARl

B S7HRF 32 RIS NER T
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2.8.2.

2.9.

2.10.

B i 10 Cortex-MO+ B &

B SRR TR SR e A
B HiEEHE (tail-chaining) it

B EEREN R

i PR EXTI

EXTIIEIN T SRR S ARIRIEN, FHEIEEEM stop IR TUEEER =L IREE S,
EXTIZHRESMEE, 8F&%E 161 GPIO, 14~ PVDH, 24 COMP#it, LA RTCHI
LPTIM B85S, H™ GPIO, PVD, COMP BILIECE EFHE. THEIEEIUEMA. X GPIO 55
BEHERESHEE/ EXTI0~15 EE,

B4 EXTI line #BaTLAUBIS S 17 a8 M7 Bl

EXTI $=H28 RT LA3ALL P BRAT s A HRRZ A9BK I,

EXTI ZHISS NS ESMESINEME, BIFERE stop BT, IR E IR IREESHASR R
FERUSEIR, 2ERBISE2UTRY GPIO NSS4,

IRENIEHEER ADC

OHESR 11 12 A7 SARADC, ZERHEBEERS 9 M EMNENEE, 8fF 7 MMBEEN 2 1K
RGN

BBERVFEIRREIN I LIRERRIR, EER, 3. FNESRL. B REE X HE BXITTHY
16 (N EUES TR,

&1l watchdog FeFM RGN ZEMAREEL T AP EXSEEREE.

ADC SCHl T TE(RSRE TIE1T, ARG RIRRITNE.

TESRIFEETR, FRMRGEER, 1EEAEHALETR, 18H) watchdog AY%&i6rE B HH SHER =4 HETE K.

ELkEE (COMP)

o RERERILLEREE (general purpose comparators) COMP, tHaEJLAS timer HEE—E(EH.
v ER BT LA AN T 5EFE -

B FEIESHR, FERIFERNIREETRE

m EHESETD

B 538 timer By PWM BiHERRT, Cycle by cycle BYEE7EHIEIES

2.10.1. COMP =414

B FNURSREYURENESRERBA, USSR ENEEEE

— & 1/0 pin
—  HE3JE Vce
— REERESHREH

— RESEHRENEBETSERMY 3N EE (14, 12, 3/4)
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RiHTheeIEcE

AIYRIERNREFNTHFE
AT LAMIERER] 1/0 8 timer BUEINIERfALA

— OCREF_CLR #{4 (cycle by cycle FIEBFIEH))
—  JRE PWM shutdown BIRIZE

&1 COMP BERhlfF=48E, RIESHMEIHFERTU (sleep # stop t&z) AIIAEE (&I EXTI)

2.11. EERIER
PY32MD320 ARIER ssF I TR :
= 2-2 TERTESSM
-3 Timer VK s Figsh | DMA | HRRILLENEE | BiMad
+t,
SR ERTEE TIM1 16 {i T, 1~65536 | iF 4 3
HRORIST
+t,
TIM3 16-117 T, 1~65536 | ZiF 4
B et ES HRORITT
TIM14 16-131 £ 1~65536 - 1
TIM16,TIM17 | 16-f3f £ 1~65536 | iF 1 1

2.11.1. SRENE

BRER (TIM1) B 16 (KA RmIED MK B ahiiit #e8Hmk. SRLSBESTER,
BiE: BAES (AR KT KENE, sE~ERHiRn Gt Bl PWM, HIEXiE
NRIERN PWM)

TIM1 63F 4 NMRLEE, FE:

PWMF=4E ((BEEEFOXITHER)

BINIBER
tHEI
B R=CaH

SN TIM1 Ec B rmERY 16 (itRSER, NWEEBS TIMXIHIT=SERANSE. WREEN 16 2 PWM
R4, WEA2EHEESD (0-100%) .
£ MCU debug #&z(, TIM1 AJLUREE 4L,

EBEHEREZEMEA timer 4=

RIS E L.

TIM1 325 DMA ThE,

2.11.2. [ BFHERES

. B TIM1 BT LAEIT TR RS TIRE SRR THRY R — T(F, LASCHL
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2.11.2.1.

2.11.2.2.

2.11.2.3.

2.11.3.

2.11.4.

2.11.5.

TIM3

m TIM3ERERRSZEH 16 (A REDIMRRIKENRY 16 (LB NERTIHEE K. BE 4 MR
BE, SMNETRANBEREER, PWMEE Rk ER AT,

B TIM3 HJLABIT AT e85 RETNRE S TIM1 —iET/E.

B TIM3 S DMA IHEE,

B TIM3BEMAMIRIEART (BE) iS=HESEFMEM 12 3 ERMNIEREE.

B 7 MCU debug #23{, TIM3 BJLUKRLELHEL,

TIM14

B EBAERRS TIM14 RERIEMD MERIKERY 16 (B ahEEkiT 2=k,

B TIM14 BE 1/METEERTEABRAEEHILR, PWM 5E BiKPRIVaTH,

B 7 MCU debug #&z(, TIM14 aJLUKREELTHEL.

TIM16/TIM17

® TIM16 71 TIM17 A JRIEFRD SRERIRANAY 16 (B i #MastamK.

B TIM16/TIM17 BE 1 MEZBER TR BRI, PWM siZEpkiEing.

B TIM16/TIM17 EEHIEXANEXMEEH.

B TIM16/TIM17 325 DMA IhRE,

B 7 MCU debug #8=,, TIM16/TIM17 BJLUKRESITEL,

{RINFEERTER

B LPTIM A 16 A EITEES, B8 3 A Fuoies. RSFsritE.
B LPTIMALIEE S stop I IREEE,
B 7£ MCU debug &3, LPTIM ATLUGRESHEVE.

IWDG
m SR AEER T —1 Independent watchdog (&R IWDG) , IRREGERERF. FFHHRR
RIEERIFR. IWDG KU BRATERARRUEMRITIREREL, AT EERAZIEEN

timeout (BRALA RFES (L,
® |WDG H LS| 2fthse, XHRMEERIH Fail, HEERIFIIF.
B |WDG RESFE watchdog EAERNAZINIMITERE, FETRESMINFERERSIRIRL
F.
B J&]J option byte A=, BJLABERE IWDG fE{HE(,
B |WDG 2 stop EXHIIGEER, ISR TUIREE stop 2=,
B /£ MCU debug #&x(, IWDG BILUGKEITHEE.
WWDG
RAEBFOE HREET— 7 N TTIHES, ALURENERIE!T. JHMEEES, SabMER—
NEIVERENRS, TSI APBRIH (PCLK) . BEEMEHTEES, IHEESILIE MCU
debug 1R THIHRLES.
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2.11.6. SysTick timer

2.12.

2.13.

SysTick It #ES LI IR TFLMBRIER A (RTOS) , ERAILAB/FRENE T ITELES.

SysTick 44

B 24 (U@

m EXEGEE

B HEERICE] O BIRI AT (TR

LRI RIS RTC
SERR PR — MRZAOERTSE, RTC ERBE—EESHITRE, MRS T, Tie

e EBRYTNRE, (EXUTEERIET LIEIMRE R S SRR A M B A,
RTC AMDIREEERS A 2200 32 (AT RIEITEIES.

RTC IHERESATSRERTLAA LSI, RILMEA stop IREETR.

RTC BJLAF=AEmpehit, ForpiflisEtiT (TR .

RTC 3Z¥5Ad%4 calibration,

£ MCU debug #&z(, RTC AILUKEELTEL

12C #¥20

12C(inter-integrated circuit)/ 2 &z IERAITHIZEFERT 1°C Bk, TRHESZENINEE, =FIE 1°C
REtFENIRRE. Y., hEFINE. SXIFtnE (Sm) o JU&E (Fm) .
12C 451

Slave 1 master &z,

SZENINEE: TTLUM master, tBETLAUH slave
XEFAEIETRE

— tREER (Sm) &k 100 KHZ
—  BEERK (Fm) : ik 400 KHZ
{79 Master

— 774 Clock

—  Start #] Stop B4

{79 slave

—  AIYRREAY 1°C HBhE T

—  Stop fZAYEIR

7 (SRR

WAl #%& (General call)

RSHREAL

—  RIEAERUESIREAL

—  FtERTRiRESAL

—  I2C busy tr&fI
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2.14.

BRARZREWER USART

I

PY32MD320 &8 2 USART, 2/\IhgE=

EIRIRSU

— Master arbitration loss

— /ARG REISRT ACK failure
—  Start/Stop $5i=

— Overrun/Underrun(BF$H71<IBE disable)

AR T RS

B DMA BERI8FT5 buffer
LY CEy=LIV]

ARSI EE

BRRL RIS ARR(USARTIRM T —FIRIERZESER TURE NRZ RE BRI TEIEREIURIINBIR

BZEHTEWNTHIERR. USART RIS RIS R R R IR AU B BRI RIER.
EXFRSBEBENFNIRLEE, SEAITFSAEREE.

SR EERAFERIG,

EFRZEEEECER DMA 5, FILISCISEEIREE,

USART %514 :

EWNTRLBE
NRZ FRERETU

AJECE 16 {38 8 Al REF, EIEEEMRHEDENRIESE
RIEFREEE R RIERITR, &SI 4.5 Mbit/s

SlnpEsES vl
AIYRFEREUERE 8 [UaE 9 iz
ARENELER (183E 211)
BRI AR S ERRIRT R HIhAE
BN TiE
INTRYARIEFOEENUERENL
RS

BId DMA iU RIXF T
KRS

— I buffer i

— K% buffer &

—  {EmEER

MBS

—  RIEREGAI

—  XHERREEEH TR
HRSAIRRTIR

— CTSHZ:
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— KREHFHRT

—  KRIEZER

— EEESTRRR

—  RNEIS

— mHiER

—  MEEIR

— IRTERME

— AR
m ZAMERREE

—  SNSUHEAPCED, NUBENEREAE
m AEHEBRIUGEE: B SRR RSAS

2.15. BRfTIMEEO SPI

PY32MD320 &% 2 4 SPI,

BiTIMEEEO (SPI) SR SMRZEUENT. €T, BTEPHNSETHNERE. tHEOaTLL
WECEMEETIL, FAIINEBMNREIREEE (SCK) . BOFELAZERER R TIE.
SPIFEINT:

Master ;& slave 12z

I&EN T RZEH

2 HHENTRLSER (BXNEEELZL)

2 BT EEER (TWNEEES)

8 fEE 16 M(EHRINUSE

XiESEEL

8 MNERBRFRMDINREL (FRAS frowk/4)

MIETCIE (B K9 frewc/d)

FrEElAIMETN T YR AR g 41T NSS BIE : E/MEMERIAIaESEE

Bl RAERY BT AR M RIAEL

AIYRIZRYEIEINF, MSB fERIEK LSB 7£R/0

AR SRR E AR RIS

SPI REITINEIRE

Motorola &z,

a5 iRy EE e, dE

2 NE£ DMA 8809 32 fi Rx #0 Tx FIFOs

2.16. SWD

ARM SWD £ 7¥FE8 AR TRIE#EE PY32MD320,
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3.5IHEcE

QO o u
M 4 N =A== 35 o
S 2225 suoa@ci
C l(:l( - O O oo ~ LD n \
Mm 0NN N &N &N N N
vs3| 1 24 ] pAls
HO3[ 2 ‘ 23 '] PA14-SWCLK
vB3[ :3 22 ] PA13-sWDIO
wla QFN32 = |m
HO2[ 5 20 | vee
I
vB2| 6 | Exposed pad 19 ] NC
S | pB2
HO1| :8 7| Pae
O « o
AR
\ I i VSS
N ERENEEY
> o X oo o a o
>~ 2
E
3
o &
(%]
2
@

3-1 QFN32(4*4) Pinout1 PY32MD320K1xU

* 3-1 5|IEXANENFTS

e i B
S Supply pin
N G Ground pin
BB SIS I/0 | Input/output pin
NC | ey
COM | IEE 5 Viw[l, SZHRARHISMNBIHINGEE
I £5H4 RST | SfngO, POBREss HimIE, ASOFEilmNg HIas
_L | LED COM i, XFEFEImANRLHINGE
Notes - PRAFEEMIRE, AAMMEROEBRESLZEMNZE, EAEEA
— SHReE |- Bid GPIOX_AFR 1781k iZMIIhAE
] B
’ BonThee | - BIFIMNS S TFRR ERE R FReRIThRE
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% 3-2 QFN32 3|HIEEN.

ek

b3

-]

QFN32(4*4) | #i
K1

Driver

&
*
O
&

ImCI1%hRE

Notes

SHEE

BiFNZh&E

VS3

HO3

TIM1_CH3N

VB3

VS2

HO2

TIM1_CH2N

VB2

VSl

HO1

TIM1_CHIN

OO N|O|O| D |W[IN|F

VB1

[EnY
o

IBUS_OUT

[
[N

PF2-NRST

I/0

RST

@)

MCO

SPI2_MOSI

USART2_RX

NRST

10

PAO

I/0

COM

SPI2_SCK

USART1_CTS

USART2_CTS

COMP1_OUT

TIM1_CH3

TIM1_CHIN

SPI1_MISO

USART2_TX

IR_OUT

ADC_INO
COMP1_INM

12

PAl

/0

COM

SPI1_SCK

USART1_RTS

USART2_RTS

EVENTOUT

SPI1_MOSI

USART2_RX

TIM1_CH4

TIM1_CH2N

MCO

COMP1_INP
ADC_IN1

13

PA2

I/0

COM

SPI1_MOSI

USART1_TX

USART2_TX

COMP2_OUT

SPI1_SCK

TIM3_CH1

12C_SDA

COMP2_INM
ADC_IN2

14

PA3

I/0

COM

SPI12_MISO

USART1_RX

COMP2_INP
ADC_IN3
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HExE

QFN32(4*4)
K1

Driver

24

ImCI1%DgE

Notes

SHEE

BiFNZh&E

USART2_RX

EVENTOUT

SPI1_MOSI

TIM1_CH1

12C_SCL

15

PA4

I/0

COM

SPI1_NSS

USART1_CK

SPI2_MOSI

TIM14_CH1

USART2_CK

ENENTOUT

RTC_OUT

TIM3_CH3

USART2_TX

ADC_IN4

16

PA5

I/0

COM

SPI1_SCK

LPTIM_ETR

EVENTOUT

TIM3_CH?2

USART2_RX

MCO

ADC_IN5

17

PAG

I/0

COM

SPI1_MISO

TIM3_CH1

TIM1_BKIN

TIM16_CH1

COMP1_OUT

USART1_CK

RTC_OUT

ADC_IN6

19

NC

NC

18

PB2

/0

COM

USART1_RX

USART2_RX

SPI2_SCK

COMP1_INP

20

Vee

Digital power supply

21

PAl1l

110

COM

SPI1_MISO

USART1_CTS

TIM1_CH4

EVENTOUT

USART2_CTS

12C_ScL

COMP1_OUT

22

PA13(SWDIO)

I/0

COM

)

SWDIO

IR_OUT
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Z 58 T

HEXR iROITEE
F & ®g
;\!r o 10 Driver *él[( %E 8 ” ”
ozo X IE IE 2 SHINEE FiionTheE
LL
o
EVENTOUT
SPI1_MISO
TIM1_CH2
USART1_RX
MCO
SWCLK
USART1_TX
23 PA14(SWCLK) - /O | CoM | (2) USART2_TX -
EVENTOUT
MCO
SPI1_NSS
24 PA15 - /O | COM USARTL_RX -
USART2_RX
EVENTOUT
SPI1_SCK
TIM1_CH2
25 PB3 - 1/0 COM USART1_RTS COMP2_INM
USART2_RTS
EVENTOUT
Exposed pad VSS - S - Ground
26 - IBUS - - - -
27 - IGND - - - -
28 - VLDO - - - -
29 - VIN - - - -
30 PA9 LO2 - - TIM1_CH2 -
31 PA8 LO1 - - TIM1_CH1 -
32 PA10 LO3 - - TIM1_CH3 -

E$E PF2 8 NRST 2181 option bytes #THELE.
S, PA13F] PAL4 FA pin #EECE /9 SWDIO 1 SWCLK AF IHaE, RIZEAERLAFEE. EERST

FUEBPEM S,
= 3-3 Gate Driver 3 |Bi588
EDECE ST

§ Fo SR S| EIThEE

L <X

.8
1 VS3 BiE 3 ARk IREhEs
2 HO3 BiE 3 BMRIKEkE
3 VB3 BiE 3 BMSZER
4 VS2 BiE 2 SEFs%Ei
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S E ]
AN
DF S|HZFR S|EIThEE
Z ¥
L s
o
5 HO2 B 2 SRk S
6 VB2 BiE 2 SISFHR
7 VS1 BE 1 SEFs%Eit
8 HO1 BiE 1 SHRIKEEE S
9 VB1 BE 1 SSFHRE
10 IBUS_OUT B ELERESHH
26 IBUS BRI
27 IGND FEEALERSREESE AN
28 VLDO LDO e E
29 VIN IXEHERIREIAN
30 LO2 1BE 2 AR s Es
31 LO1 BiE 1 ARk IREh st
32 LO3 1BE 3 A EMMRIREhEs
Fyrn ab
3.1. ix0O A ERIEEMSY
= 3-4 i[O A SFThRCARET
- {m| AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI2_SCK USART1_CTS - - USART2_CTS - - COMP1_OUT
PAO AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- USART2_TX SPI1_MISO - - TIM1_CH3 TIM1_CHIN IR_OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAL SPI1_SCK USART1_RTS - - USART2_RTS - - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- USART2 RX SPI1 MOSI - - TIM1 CH4 TIM1 CH2N MCO
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PA2 SPI1_MOSI USART1_TX - - USART2_TX - - COMP2_OUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - SPI1_SCK - 1°C_SDA TIM3_CH1 - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PA3 SPI2_MISO USART1_RX - - USART2_RX - - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - SPI1_MOSI - 12C_SCL TIM1 _CH1 - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PA4 SPI1_NSS USART1_CK SPI2_MOSI - TIM14_CH1 USART2_CK - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- USART2_TX - - - TIM3_CH3 - RTC_OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAS SPI1 SCK - - - - LPTIM1 ETR - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- USART2_RX - - - TIM3_CH2 - MCO
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAG SPI1_MISO TIM3_CH1 TIM1_BKIN - - TIM16_CH1 - COMP1_OUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1 CK - - - - - - RTC_OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PA7 SPI1_MOSI TIM3_CH2 TIM1 CHIN - TIM14 CH1 TIM17_CH1 EVENTOUT | COMP2_OUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1_TX | USART2_TX | SPI1_MISO - I2C_SDA - - -
PA8 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
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SPI2_NSS USART1 CK TIM1 CH1 - USART2_CK MCO - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1 RX USART2 RX SPI1_MOSI - 12C_SCL - - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAY SPI2_MISO USART1_TX TIM1_CH2 - USART2_TX MCO I2C_SCL EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AFl14 AF15
USART1 _RX - SPI1_SCK - IZC_SDA TIM1_BKIN - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PALO SPI2_MOSI USART1_RX TIM1 _CH3 - USART2_RX TIM17_BKIN IZC_SDA EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1 TX - SPI1_NSS - 12C_SCL - - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PALL SPI1_MISO USART1 CTS TIM1 CH4 - USART2_CTS EVENTOUT 12C_SCL COMP1 OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAL2 SPI1_MOSI USART1 RTS TIM1 ETR - USART2_RTS EVENTOUT I12C_SDA COMP2_OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAL3 SWDIO IR_OUT - - - - - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1 RX - SPI1_MISO - - TIM1_CH2 - MCO
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PALd SWCLK USART1 _TX - - USART2_TX - - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - - - - - - MCO
PALS AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI1_NSS USART1_RX - - USART2_RX - - EVENTOUT
3.2. w0 B EMINEEIRST
7= 3-5 im B SFIThEEAREY
w0 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PBO | SPI1_NSS TIM3_CH3 TIM1_CH2N - - EVENTOUT - COMP1_OUT
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PB1 TIM14_CH1 TIM3_CH4 TIM1_CH3N - - - - EVENTOUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PB2 USART1_RX SPI2_SCK - USART2_RX - - - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PB3 SPI1 SCK TIM1 CH2 - USART1 RTS USART2 RTS - - EVENTOUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PB4 SPI1_MISO TIM3_CH1 - USART1_CTS USART2_CTS TIM17_BKIN - EVENTOUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PBS SPI1_MOSI TIM3_CH2 TIM16_BKIN USART1_CK USART2_CK LPTIM_IN1 - COMP1_OUT
PB6 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
USART1_TX TIM1_CH3 TIM16_CHIN SPI2_MISO USART2_TX LPTIM_ETR 12C_SCL EVENTOUT
PB7 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
USART1 RX SPI2_MOSI TIM17_CHIN - USART2_RX - 12C_SDA EVENTOUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PBS - SPI2_SCK TIM16_CH1 - USART2_TX - IZC_SCL EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1_TX - - SPI2_NSS 12C_SDA TIM17_CH1 - IR_OUT
3.3. im0 F SEAIhEEMR ST
%= 3-6 ix0 F SFLASRET
] m| AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PFO-OSC_IN - - TIM14_CH1 SPI2_SCK USART2_RX - - -
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AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1 _RX | USART2_TX - - I’C_SDA - - -

AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
- - - SPI2_MISO USART2_TX - - -

PF1_OSC_OUT AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1_TX USART2_RX SPI1_NSS - I2C_SCL TIMlIl_CH - -

PE2-NRST AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
- - - SPI2_MOSI USART2_RX - MCO -

AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PE3 USART1_TX - - SPI2_MISO USART2_TX - - -

AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15

- - SPI1_NSS - - TIM3_CH3 - RTC_OUT
PE4 AFO AF1 AF2 AF3 AF4 AFS5 AF6 AF7
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4. {F1if =5 iR 54

OXFFFF FFFF
ARM Cortex MO+
OXEO000 0000 Intemal periphrals
Block 6
710000000 orom | gEmLis
Block 5
0x4002 63FF
0xA000 0000 AHB
0x4002 0000
Block 4
0x4001 5BFF
APB
0x8000 0000 0x4001 0000
Block 3 0x4000 A7FF
APB
0X6000 0000 0x4000 0000
Block 2 Reserved OX1FFF FFFF
Periphrals O0x1FFF 1000
0X4000 0000 Reserved OXLFFF OF80
Factory config. bytes OXLEFF OF00
Block 1 Option bytes OxLFFF OE80
vib OXLFFF OEOD
0x2000 0000 RAM System memory
Ox1FFF 0000
0x0800 FFFF
Block0 Code Main flash
0X0000 0000 0x0800 0000
Main flash/ 0x0000 FFFF
System flash/
Addressable space RAM 0x0000 0000
4-1 TFiEEShRGY
* 4-1 IRhigstbit
Type Boundary Address Size Memory Area Description
0x2000 2000-0x3FFF FFFF - Reserved -
SRAM {RIEIEM AR, SRAM &
0x2000 0000-0x2000 1FFF 8 Kbytes SRAM . ' *
K79 8 Kbytes
Ox1FFF 1000-Ox1FFF FFFF - Reserved -
O0x1FFF OF80-Ox1FFF OFFF | - Reserved -
FHHSI triming £0E.
Ox1FFF OF00-Ox1FFF OF7F | 128 Bytes Factory config L J .
Code flash IR SRJEIBCESEL
Ox1FFF OE80-0x1FFF OEFF | 128 Bytes Option bytes option bytes
Ox1FFF OEOQO-Ox1FFF OE7F | 128 Bytes uiD Unigue ID
Ox1FFF 0000-Ox1FFF ODFF - Reserved -
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Type Boundary Address Size Memory Area Description
0x0801 0000-0x1FFF FFFF - Reserved -
0x0800 0000-0x0800 FFFF 64 Kbytes Main flash memory -
0x0001 0000-0x07FF FFFF - Reserved -
0x0000 0000-0x0000 FFFF 64 Kbytes Main flash memory -

* 4-2 JMg S TFesthit
Bus Boundary Address Size Peripheral
0OxE000 0000-O0XEOOF FFFF | - 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 07FF 1 Kbytes GPIOB
0x5000 0000-0x5000 03FF 1 Kbytes GPIOA
0x4002 3400-0x4FFF FFFF - Reserved
0x4002 300C-0x4002 33FF Reserved
1 Kbytes
0x4002 3000-0x4002 3008 CRC
0x4002 2400-0x4002 2FFF - Reserved
0x4002 2124-0x4002 23FF Reserved
1 Kbytes
0x4002 2000-0x4002 2120 Flash
0x4002 1C00-0x4002 1FFF - Reserved
AHB 0x4002 1888-0x4002 1BFF Reserved
1 Kbytes
0x4002 1800-0x4002 1884 EXTI
0x4002 1400-0x4002 17FF - Reserved
0x4002 1064-0x4002 13FF Reserved
1 Kbytes
0x4002 1000-0x4002 1060 RCC
0x4002 0C00-0x4002 OFFF - Reserved
0x4002 0040-0x4002 03FF Reserved
1 Kbytes
0x4002 0000-0x4002 003C DMA
0x4001 5C00-0x4001 FFFF | - Reserved
0x4001 5880-0x4001 5BFF Reserved
1 Kbytes
0x4001 5800-0x4001 587F DBG
0x4001 4C00-0x4001 57FF - Reserved
0x4001 4850-0x4001 4BFF Reserved
1 Kbytes
0x4001 4800-0x4001 484C TIM17
0x4001 4450-0x4001 47FF Reserved
1 Kbytes
0x4001 4400-0x4001 404C TIM16
APB 0x4001 3C00-0x4001 43FF - Reserved
0x4001 381C-0x4001 3BFF Reserved
1 Kbytes
0x4001 3800-0x4001 3018 USART1
0x4001 3400-0x4001 37FF - Reserved
0x4001 3010-0x4001 33FF Reserved
1 Kbytes
0x4001 3000-0x4001 300C SPI1
0x4001 2C50-0x4001 2FFF Reserved
1 Kbytes
0x4001 2C00-0x4001 2C4C TIM1
0x4001 2800-0x4001 2BFF - Reserved
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Bus

Boundary Address Size Peripheral
0x4001 270C-0x4001 27FF Reserved
1 Kbytes
0x4001 2400-0x4001 2708 ADC
0x4001 0400-0x4001 23FF - Reserved
0x4001 0220-0x4001 03FF Reserved
0x4001 0200-0x4001 021F 1 Kbytes COMP1 and COMP2
0x4001 0000-0x4001 O1FF SYSCFG
0x4000 B400-0x4000 FFFF - Reserved
0x4000 B0O00-0x4000 B3FF - Reserved
0x4000 8400-0x4000 AFFF - Reserved
0x4000 8000-0x4000 83FF - Reserved
0x4000 7C28-0x4000 7FFF Reserved
1 Kbytes
0x4000 7C00-0x4000 7C24 LPTIM
0x4000 7400-0x4000 7BFF - Reserved
0x4000 7018-0x4000 73FF Reserved
1 Kbytes
0x4000 7000-0x4000 7014 PWR
0x4000 5800-0x4000 6FFF - Reserved
0x4000 5434-0x4000 57FF Reserved
1 Kbytes
0x4000 5400-0x4000 5430 12C
0x4000 4800-0x4000 53FF 3 Khytes Reserved
0x4000 441C-0x4000 47FF Reserved
1 Kbytes
0x4000 4400-0x4000 4418 USART?2
0x4000 3C00-0x4000 43FF - Reserved
0x4000 3810-0x4000 3BFF Reserved
1 Kbytes
0x4000 3800-0x4000 380C SPI2
0x4000 3400-0x4000 37FF - Reserved
0x4000 3014-0x4000 33FF Reserved
1 Kbytes
0x4000 3000-0x4000 0010 IWDG
0x4000 2C0C-0x4000 2FFF Reserved
1 Kbytes
0x4000 2C00-0x4000 2C08 WWDG
0x4000 2830-0x4000 2BFF Reserved
1 Kbytes
0x4000 2800-0x4000 282C RTC
0x4000 2420-0x4000 27FF Reserved
0x4000 2400-0x4000 241C Reserved
0x4000 2054-0x4000 23FF Reserved
1 Kbytes
0x4000 2000-0x4000 0050 TIM14
0x4000 1800-0x4000 1FFF - Reserved
0x4000 1400-0x4000 17FF - Reserved
0x4000 1030-0x4000 13FF Reserved
0x4000 1000-0x4000 102C Reserved
0x4000 0800-0x4000 OFFF - Reserved
0x4000 0450-0x4000 O7FF Reserved
1 Kbytes
0x4000 0400-0x4000 044C TIM3
0x4000 0000-0x4000 03FF - Reserved
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5. BS5IE

5.1. i &RE
BRIAEASTRIREA, FRERYBRIESRLA Vss REE,
5.1.1. EIVEMRXE
BRIAEAEERIREE, BT TEIRERE Ta=25°C F Ta=Tamay FIEHTHOS B EFEMERTEE, (RIEERIAIIR
HRE. HEEBENfIREAE MARIR/IMEF IR KE.
ETFRBTHHROBESMER. RIHAEM/ESIZS88008dE, REEFFH TR, S/VIsX
HESETHRUN, BESEBINSER=ERERE.
5.1.2. HBYH
BeIAEAETAIRE, BRBVHEREET TA=25°C 1 Vcc=3.3 V, XUHUENBTFRIHES T,
ERAY ADC BEHERBIN—MNERURIREE, ErEEECE FUREEI, 95%HEHIRE/N
FEFLELEEE.
5.2. #@¥WRAHERE
WRIES F EBE LA TRIBEHENRAE, TESSEC KA MIIRA, XBEREVHTFR
BEEASARENE, HARKREREL G TR ENINERIELIR. KN IIFERAEEG TrIEER
Ry =y DT
= 5-1 EBERHEM
Bs iR =mIME =mA(E =-1iv]
Vce HNERE(HEREEE -0.3 6.25 Vv
VN Eith Pin BUINEEE -0.3 Vcc+0.3 V
1. EBIR Vec FiB Vss 5| /RIARIERRIINB AR EEINAMEER R 5t L.,
* 5-2 B
gs iR BXE By
Ivee O Ve pin BUSEE T (RRIER T © 100
Ivss Vs pin OSBRI © 100 A
m
COM IO Byt IR @ 20
lioPiny
8 10 RIRIFEIR -20

1.

2. 10

EBIR Voo FIE Vss 5 | n e ZISMNBRIF e E A RS L.

KA S5 | e X AIARIEFIAS.
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& 5-3 imEkHE

s ik #iE =13
Tste FEEETEE -65 ~ +150 °C
To TIEEETEE -40 ~ +105 °C
5.3. TIE&FMH
53.1. BATESRHE
*x 5-4 BATIERMG
Hs sH =M =IME RAE | B
freik &R AHB B$giiR 0 48 MHz
frcik SR APB B fhiiER 0 48 MHz
Vce TWET{ERBE 1.7 5.5 \4
Vin 10 WINRE -0.3 Vce+0.3 \Y
Ta NMERE -40 105 °C
T e} -40 125 °C
53.2. ETHI{ERH
%R 5-5 LR TIERM
7S ] - BME | BK(E | B
Vee EFHESR 0 o
tvee P—— 20 oo us/V
5.3.3. PIHERE(FN LVD {EHRIFIE
& 5-6 WERE AR
i S =M =B 2L == =1}
trsTTEMPOWY) SNEERE 4.0 7.5 ms
VPORIPOR POR/PDR £1i7i51& LtiE 150 ~%0 i Vv
TR 1.45(0 1.55 1.65@
A 1.70@ 1.80 1.90
Vori BOR & 1 v
NG 1.60 1.70 1.80@
VBoR2 BOR (& 2 lnba pit} 1.90@ 2.00 2.10 Y,
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s 8H =4 mIME BIRY(E mAE =212
aNa 1.80 1.90 2.002
EFRE 2.10@ 2.20 230
VBOR3 BOR [#{& 3 M
TEEa 2.00 2.10 2.20@)
A 2.30@) 2.40 250
VBor4 BOR [R{E 4 v
TEEa 2.20 2.30 2.40@)
A 2.50@) 2.60 2.70
VBoRs BOR [#{E 5 \YJ
TEEa 2.40 250 2.60@)
EFRE 2.70@ 2.80 2.90
VBOR6 BOR [®{E 6 \
D 2.60 270 2.80
5 2.90@ 3.00 3.10
VBOR7 BOR [®{E 7 v
TG 2.80 2.90 3.00@
5 3.10@ 3.20 3.30
VBoRs BOR [HE 8 v
TG 3.00 3.10 3.20@
B 1.70@ 1.80 1.90
Vevbo PVD [8{E 0 \%
TR 1.60 1.70 1.80@
EFBE 1.90@ 2.00 2.10
Vpvb1 PVD & 1 v
TS 1.80 1.90 2.00@
EFRE 2.10@ 2.20 2.30
VpvD2 PVD [f{E 2 v
TR 2.00 210 2202
EFBE 2.30@ 2.40 2.50
VpvD3 PVD [f{&E 3 v
TS 2.20 2.30 2.40
EFBE 2.50@ 2.60 2.70
VpvD4a PVD & 4 v
TS 2.40 2.50 2.60@
EFBE 2.70@ 2.80 2.90
Vpvbs PVD & 5 v
TS 2.60 2.70 2.80@
ot 2.90@ 3.00 3.10
VpvDe PVD [ 6 v
TEEn 2.80 2.90 3.000)
ot 3.100 3.20 3.30
Vpvp? PVD [&{E 7 Vv
aN 3.00 3.10 3.200)
Vpor_pDR_hyst® POR/PDR iRiHEB[E - - 50 - mV
VpvD BOR hysttt) PVD iRiHEE ) ) 100 ) mV
lad(PvD) PVD Ih#E - - 0.6 - MA
ldd@oR) BOR IfE - - 0.6 - MA

1.

FIRIHRIE, AEEFFM.
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2. HEETEZER, AEEFPUE.

5.3.4. I{emBifistE

R 5-7 BITIRIVER

4
s X e | e FLASH | HEBMED | SKME | M
R | SR K8 | i | shemE |
ON DISABLE 2.6 -
48 MHz
OFF DISABLE 1.7 -
ON DISABLE 15 -
24 MHz
OFF DISABLE 0.9 -
ON DISABLE 1.1 -
HSI 16 MHz mA
OFF DISABLE 0.7 -
. ON DISABLE 0.7 -
Ioo(run) 8 MHz While(1) | Flash
OFF DISABLE 0.5 -
ON DISABLE 0.5 -
4 MHz
OFF DISABLE 0.35 -
ON DISABLE 170 -
LSI 32.768 KHZ MA
OFF DISABLE 170 -
ON ENABLE 95 -
LSI 32.768 KHZ MA
OFF ENABLE 95 -
1. FEETERER, AEEr~+id.
7 5-8 Sleep 1R
=i
9s . FLASH BIRYEO mAE By
RRdH SR SNERIE | o)
ON DISABLE 1.8 -
48 MHz
OFF DISABLE 1.1 -
ON DISABLE 1 -
24 MHz
OFF DISABLE 0.6 -
ON DISABLE 0.75 -
HSI 16 MHz mA
OFF DISABLE 0.5 -
ON DISABLE 0.5 -
Iop(sleep) 8 MHz
OFF DISABLE 0.35 -
ON DISABLE 0.4 -
4 MHz
OFF DISABLE 0.35 -
ON DISABLE 170 -
LSI 32.768 KHZ MA
OFF DISABLE 170 -
ON ENABLE 95 -
LSI 32.768 KHZ WA
OFF ENABLE 96 -

1. HRETHERER, AEEFPUE.
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2 5-9 Stop fER BT

=i
& = gg (1) = ke
e Vee Voo | MRILPR | LS SMBRTEh ASES | BAN | M
1.2V MR - - 70 -
RTC+IWDG+LPTIM 6 -
IWDG 6 -
ON
1.2V LPTIM 6 -
RTC 6 -
Iop(stop) | 1.7~5.5V LPR OFF No 6 - MA
RTC+IWDG+LPTIM 45 -
IWDG 45 -
ON
1.0V LPTIM 45 -
RTC 45 -
OFF No 45 -
1. HIEETEZER, AEEFPML.
5.3.5. {EINFEIRzUIRERA(A)
7= 5-10 {RIDFEET ISR E)
Bs SHO =i HBEC® | mX(E =213
twusLEEP Sleep HIMREEHATE] - 1.65 us
Flash FH11TFER, HSI(24 Mh2){E
stop#y | MRIVE e > ue
twustop MEERT
R Flash {1 TFER, Vop=1.2 V
&) LPR {itEg . us
HSI EA R FATEh Vop=1.0 V
1. IGEERTEASNIEEMNIREERT B A E A FEFERE—KIES.
2. HURETERZRER, AEEFPME.
5.3.6. MEPSIRATERIE HSI 51
& 5-11 NEBE SRR FRAF I
s 88 =i =IME | BBYE | RXIE | B
23.83@ 24 24.173@
21.97@ 22.12 | 22.27@
fHsi HSI =R Ta=25°C,Vcc=3.3V 15.89( 16 16.11@ | MHz
7.94) 8 8.06@
3.97@ 4 4.03®@
Vce=1.7V ~ 5.5V, Ta=0 ~ 85°C -2 - 2@
Atem ST E S %
Tempris) | HSI SRR EERS Vee=17 V ~ 5.5 V. Ta=-40 ~ 105°C 2@ ] 20 o
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s £ 4 BME | HBE | RXE | B
frrim® HSI RS E - - 0.1 - %
DusiV aZ=E - 45@) - 551) 9%
tstabsy | HSI F&xERT(E] - - 2 40 us
4 MHz - 100 -
22.12 MHz, 24 MHz - 180 -
1. HBRHRE, AEESHUE,
2. HUEETEZER, FAEESPFNE.
5.3.7. RIEMESRAIEHE LS| 451E
7 5-12 REMESRAT S
Hs £ =4 RME | BB | RBX(E | B
fLsi LS| $iiR Ta=25°C,Vcc=3.3 V -3 - +3 %
brwensy | LSRRI [\ ooyt oo | o0 |~ | oon | *
frrim® LS| assE - - 0.2 - %
tsabsny @ | LS| F2ERT(E] - - 150 - us
looesy@ | LSITHEE - - 210 - nA
1. BIRHRIE, AEEFFRE.
2. HEETEZER, FEEFFUEH.
5.3.8. ftHIA PLL 451
% 5-13 BRI
7S S =4 BME | HBE | RAE | 8fu
frn | BINGTER Ta=25°C,Vcc=3.3 V 240 - 240 MHz
feLLout | EIHESTER Ta=25°C,Vcc=3.3 V 48 - 48 MHz
Jitter ISz ST - - - 0.3® ns
tLock SifERTE feLL IN=24 MHz - 15 40® us

1. HRIHRIE, AEEFPUE.

5.3.9.

Fit=misE
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%= 5-14 ThfsRtit

s £ 54 HBE | RKEY | B
tprog Page program - 1.0 15 ms
terasE Page/sector/mass erase | - 3.0 4.5 ms
| Page programe - 2.1 2.9 mA

°° Page/sector/mass erase | - 2.1 2.9 mA
1. HIRHRIE, AEEFFE.
& 5-15 THERRIR S IREFNEURERIF

s S8 =4 =sMEY =1}
Newo BERE Ta = -40~105°C 100 keycle
trer HURRISHAR 10 keycle Ta = 55°C 20 Year

1. HEETEZER, AMEEFPUR.
5.3.10. EFT $5i%
s o =4 FR HBNE | Bfu
EFT to 10 - IEC61000-4-4 B 2 KV
EFT to Power | - IEC61000-4-4 B 4 KV
5.3.11. ESD & LU §F14
2 5-16 ESD & LU %Ff4
s S8 =4 HIBE =17}
Vesomew) | BRASHIEBERE(AMAMEERY) ESDA/JEDEC JS-001-2017 6 KV
Vespcom | BRASHIEBFE R (FEERIRBIERY) ESDA/JEDEC JS-002-2018 1 KV
Vesowm) | BERSHIFRERE (M8 1EEY) JESD22-A115C 200 v
LU #75 Latch-Up JESD78E 200 mA
5.3.12. ixO4FtE
7 5-17 10 B85
s £ =4 BME | BBYE | RBXE |8
Vin BA\SBEYEE Vee=1.7V~5.5V 0.7Vcc - - Y
Vi BNREEEE Vee=1.7V~5.5V - - 0.3Vce Y%
Viys® | BRI E - - 200 - mv
likg BNIRER - - - 1 HA
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s 24 =4 m/IME BB mAE | B
Rpu W avaz= Nz 30 50 70 kO
Rep TRIEEFH 30 50 70 kO
Co® | B|ppeas 5 pF

1. HRIHRIE, AMEEFFE,
7= 5-18 W R4
s SHO =4 =IME mAE | B
Vi loo=8 MA, Vcc 2 2.7V - 0.4
x COM 10 R o.= B mA, Vee 2 v
VoL loo=4 mA,Vcc =18V 0.5
VoH L lon=8 mA, Vcc 2 2.7V Vcc—0.4
COM 10 BHSHE¥ \Y
VoH lon=4 mA, Vcc=1.8V Vcce—0.5
1. 10 R 5| XHAEN/FS.
2. HUERETEZLER, AEEr+ii.
5.3.13. NRST 5|31
% 5-19 NRST ZHM4FE

s 8% =4 mIME | HBE | ®KXE | B
ViH NS FEE Vce=1.7 V ~ 5.5V 0.7Vcc \Y
\ BNKEBFEBE Vee=1.7V ~55V 0.2Vcc \Y
Vhys®) R mEBE 300 mvV
likg BNRER 1 HA
Reu M | HHiEEFE 30 50 70 kQ
Rpp (1 TRIFEFE 30 50 70 kO
Cio ElfEEES 5 pF

1. HIRIHRIE, AEEFFE.
5.3.14. ADC 451%
% 5-20 ADC %15

s 8H =4 mIME | HBE | mKE | B
Ioo IhEE @0.75 MSPS 1.0 mA
Cin@ RERREFRGRISERS 5 pF

Vee=1.7~2.3V 1 4 6@
NEEA
Faoc | S5HA MR Veem23 <55V 1 8 o | M2
Vce=1.7~2.3V 0.2
tsamp® us
Vcc=2.3~55V 0.1 -
tconv® 12*Tclk
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i) S ES mME | HBE | BXE | B
teoc® - - - 0.5*Tclk - -
DNL® | - - - 12 - LSB
INL® - - - 13 - LSB
Offset® | - - - 12 - LSB

1. HBIRHRIE, AEEFHUE,
2. HIEETEZER, FEEFHUE,
5.3.15. EbEREE4SE
7 5-21 LUt
Hs £ =4 BME | HBYE | RXE | B
ViN Input voltage range - 0 - Vce V
Vsc Scale input voltage - VREFINT V
Vsc Scaler offset voltage | - - +5 +10 mV
| Scaler static con- - - 0.8 HA
DD(SCALER) sumption
S’RTART—SCAL Scaler startup time - - 100 200 us
Startup ti_me to reach High-speed mode ) ) 5
tsTAaRT propagation delay us
specification Medium-speed mode - - 15
200 mV step; | High-speed mode - 40 70 ns
100 mV over- | Medium-speed
t Propagation dela drive mode - - - =
P pag y >200 mV High-speed mode - - 85 ns
step;100 mV | Medium-speed
overdrive mode - - 3.4 us
Vofiset Offset error - - +5 - mV
: No hysteresis - 0 -
Vhys hysteresis i ) mV
With hysteresis - 20 -
Static - 5 -
Medium-
speed mode; | With 50 KHZ and HA
No deglitcher | +100 mv over- 5
drive square sig-
nal
Ioo consumption Static - 7 -
Medium-
speed mode; .
With de- With 50 KHZ and MA
glitcher +100 mv over- ) 8 )
drive square sig-
nal
Static - 250 - MA
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7= 88 = BIME | HBE | RAE | B
i . With 50 KHZ and
igh-spee
mode; No +100 mv over- - 250
deglitcher drive square sig-
nal
1. HRHRIE, AEEFFE.
5.3.16. imEEREIFIE
& 5-22 \REEREST
s sH BME | HBE | RXE | 82U
T® VTS linearity with temperature - +1 +2 °C
Avg_Slope® Average slope 2.3 25 2.7 mV/°C
V3o Voltage at 30°C(+5°C) 0.742 0.76 0.785 \Y
tsTARTY Start-up time entering in continuous mode - 70 120 us
ts temp ADC sampling time when reading the tempera- 9 i i us
ture
1. BRIHRIE, AEEFFE.
2. HUEETEZER, AEEFFUEH.
5.3.17. RESEHEFE
* 5-23 NESEBEREMY
s e RIME | HBE | BX(E =1y}
VREFINT Internal reference voltage 1.17 1.2 1.23 \
Tstart_vrefint Start time of internal reference voltage - 10 15 us
T coeft Temperature coefficient - - 100® ppm/°C
Ivec Current consumption from Vcc - 12 20 pA
1. BIRHRIE, AEEFFRE.
5.3.18. TERIERYFIE
& 5-24 ERTERE
75 e =4 =IME RAE L=<y
t Timer resolution time - L - e
res(TIM) frimxck = 48 MHz 20.833 - ns
Timer external clock - - frimxcLk/2
fexr frequency on CH1 to frivecLk = 48 MHz ; 24 MHz
CH4
ResTim Timer resolution TIM1/3/14/16/17 - 16 Bit
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s 24 =i =IME RXAE =12
‘ 16-bit counter clock - 1 65536 tTimMxcLK
COUNTER period friveeLk = 48 MHZ 0.020833 1365 us
3% 5-25 LPTIM %5 (AT EhssE LSI)
PRESC o s "
bap [2:0] BvisH(E EXEHE =[]
/1 0 0.0305 1998.848
2 1 0.0610 3997.696
/4 2 0.1221 8001.9456
/8 3 0.2441 15997.3376 -
/116 4 0.4883 32001.2288
/32 5 0.9766 64002.4576
/64 6 1.9531 127998.3616
/128 7 3.9063 256003.2768
< 5-26 IWDG it (BdEhissE LSI)
fibapl PR[2:0] =VEHE ERXiEHE = [ v2
14 0 0.122 499.712
/8 1 0.244 999.424
/16 2 0.488 1998.848
/32 3 0.976 3997.696 ms
/64 4 1.952 7995.392
/128 5 3.904 15990.784
/256 6 or7 7.808 31981.568
7 5-27 WWDG #Fi4 (BisEHE 48MHz PCLK)
Hs3h WDGTB(1:0] VRS Bk o
1*4096 0 0.085 5.461
2*4096 1 0.171 10.923 .
4+4096 2 0.341 21.845
8*4096 3 0.683 43.691

5.3.19. @ O%FE

5.3.19.1. I’C BIEOSIE
I2C ##ZO7#E 12C-bus specification and user manual BYE3K :
B Standard-mode(Sm): 100 kbit/s
B Fast-mode(Fm): 400 kbit/s

RIFPERIRIHARIE, RIRR 1°C /MIAKIEMRRIECE, FHH 1°C CLKIRAT FREXN&/VE.
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2% 5-28 §/)\ 12C CLK =

s 4 54 =B =1}
¢ _ Minimum I2C CLK freq Standard-mode 2
12CCLK(min) uency MHz
Fast-mode 9
12C SDA 1 SCL EMEBIEIIERINEE, SH T,
3 5-29 12C JEiRes S
7S sH =IME RBXE | B
t Limiting duration of spikes suppressed by the filter (Spikers 50 260 ns
al shorter than the limiting duration are suppressed)
5.3.19.2. BRITIMEIEDO SPI 4F1E
%% 5-30 SPI 4F%E
7S sH 54 =B =F | =:1v}
fscx SPI clock fre- Master mode - 12 MHz
1/te(sck) quency Slave mode - 12
tr(sck) SPI clock rise Capacitive load: C = 15 - 6 ns
tisck) and fall time pF
tsu(NSS) NSS setup time | Slave mode 4Tpclk - ns
th(Nss) NSS hold time Slave mode 2Tpclk + 10 - ns
tw(sckH) SCK high and Master mode, fPCLK = . .
tw(sckL) low time 36 MHz,presc = 4 Tpelk*2 -2 Tpelk*2 +1 ns
Master mode, fPCLK =
' @ -
tsu(mi Data input 48 MHz,presc = 4 Tpelk+S ns
tsu(sl) setup time Slave mode, fPCLK = 5
48 MHz,presc = 4 i
thoviy ]
Data input hold | Master mode 5 - .
thsi) time Slave mode Tpclk+5 -
ta(so) Data c_)utput a1 slave mode, presc = 4 0 3Tpclk ns
cess time
tais(so) Data output dis- | g1, 0 mode 2Tpclk+5 4Tpclk+5 ns
able time
Data output Slave mode (after ena-
t S . @
vE0) valid ime ble edge), presc =4 0 1.5Tpelk ns
Data output Master mode (after en-
tv(mo) L - 6 ns
valid ime able edge)
t
e Data output Slave mode, presc =4 0® - .
th(vo) hold time Master mode 2 -
DuCy(SCK) SPI slave input | o0 mode 45 55 %
clock duty cycle

1. Master TERBGERIFE 1 PCLK ZHEEHIES.
2. Slave EF SCK RiXEHAE 1 PCLK delay, & 10 fEAVE, TN 1.5 PCLK,
3. 7E Master KIXAY SCK H=HIRKCETIARIXIBZ HBAER T, Slave FERIXAZ BIFEFETE.
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NSS input
Teesco Thoss)
Ty (scp—
— Ty vss—>] (€ Twiscrn —> e
CPHA=0
- CPOL=0 } / \
2 | !
a, 1 H
S i i
= i |
55 J ; P
2 CPHA=0 / \ \/ /
CPOL=1 § |
PREIN Ty (scr) —> j‘*T\mn—» ' Tuto e MG
MISO output First bit OUT Next bits OUT Last bit OUT —
Thesn
Tawesni—
MOSI input First bit IN Next bits IN Last bit IN
5-1 SPI Bt El-slave mode and CPHA=0
NSS input
h Te(scr d 4*”(\55)"1
H H —T i
€T ss) > € Tucscon —> ! o
CPHA=1 | : 4444444\\\4444444)/f4444447
- CPOL=0 } / j
E i
= ;
S i
h= 1
= — |
5 CPHA=1 I\—
CPOL=1 |
Tas ! . .
((sm: T > Ty sor—] Tho—e—  Tesn® (€ Tais(50)
MISO output ————— First bit 0UT Next bits OUT Last bit OUT R

MOSI input

[T s>

<« Twsp >

First bit IN

Next bits IN

Last bit IN

5-2 SP| B El-slave mode and CPHA=1
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5.4.

5.4.1.

NSS input

CPHA=0

SCK)
CPOL=0 \
CPHA=0 /
CPOL=1

SCK input

CPHA=1
CPOL=0

CPHA=1 —\— — 4/7
CPOL=1 -
Tsul\m‘ 471\&:\;4»

SCK input

MISO input MSB IN BIT6 IN LSB IN

Thon

MOSI output MSB OUT BIT1 OUT LSB OUT

&Lv00) Thoojer!

5-3 SPI Bt FEl-master mode
ZINaEHR I Th S BB S5 1%
WRIRENESE— T LIRS N+N MOS BI=18TcRIMtRkIRzN2S, AILAT/EfE 5.5~18V HEBIERBET.
ZRIKENZE N E—iE 50mA BY LDO, Tt 5V RIEBE, 45 MCU EiE HEiRSBIRMHEIR.
ZMRERENEs N E EIERLLEFN 250nS SEXATIE], BHLEHEREIAYSEM MOSFET B, BXURIPIIER
BE4.
HIRIREHEEIR B NEE VIN/VB REFT (UVLO) IhRE, BEBERBH LRSI ENEET L
E.

IREZ R

kI EEmARENSEREELEIRE, HINKCNBESBEFEER, EHEiR HOX i,
LIN EINBIESREFAER, EHlfin LOx .

% 5-31 ZEEHEER
HINX LINx HOx LOx
0 0 0 0
0 1 0 1
1 0 1 0
1 1 0 0

5.4.2. FFXEIE
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i B ! 1P ot
:[0 I : | I r I
: 190% 909 :
HOX I | I I
LOx 10% ) ! ! N 10%
& 5-4 FFXATE

5.4.3. Hi@BRR

R ENRE BRI B TR EEBRYRIFBE, sER3UthEEUMENBANESZEIF
HANERMAIREEBIRIA

| |
HINX {50% 50%)
LINX I :
| |
|
|

|

o\ 90%
LO HOX \%-TA\\
LT
10%

I I I I
| | [
1 1 1 1
| | [
I I I I
| | [
I I I I
HINe | | Do
[ [ I I I
| | | |
I I I I
LINx | | | |
I I I I
| | | |
1l 1l | 1l
[ [ | [
| | | |
| | | |
| | | |
| | | |
HOx | : L
[ [ | [
—»IDTi¢— —»DTie— | —»DTi€—
| | [
I I I I
LOX | | |
| | R
[ [ I I I
[ [ | | I
& 5-5 HiBfRIP

5.4.4. SEXINEE

MRIKaNERAENIRE T BEIERIZEX A ERIFFER. AEXASER, SUFERNLEHSHEIRE SR
F. FMKERSTXEENIRER—IIREXE, BAERM—ITIRE, BREHL~E L TIHXR
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EEHBENSR., NREEHANEREINERFEXIERIZEEAT R AERRENTEXESE (250nS) |
WLASMNERZ B R ANRIZEX RSN E/9E A RISEIKET ), WNSRBENBIRE/MNRIEX A (A EiZRIE)/ VT
R AEBRERIFEXESAE (250nS) , LA RIBRRIZEXRIIE (250nS) JoitE.

HINX

I
PR LI | o7 !

5-6 FEIXTIHAEE

5.4.5. IPCiBEORSJEFREN

(TA = 25°C, unless otherwise specified.)

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 = 1mA - - 0.3 \%

SCL Clock Frequency, fSCL - 0 - 100 KHzZ
SCL Low Period, tLOW - 0.5 - - Ms
SCL High Period, tHIGH - 0.5 - - Ms
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
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5.4.6.

P woNpoPE

tSCL

st 1\ f B B

— <FtST tho tsu tsp
— Fem— == m = e P
/ \ \
SDA \ / MSBA\ N
) -/ N/ N —
Start Stop
condition condition

EEFHRKERRE 1 byte

SDA/SCL F4MERN_L#FERE, SCL 4% {KF 100 KHZ (TBD)
I2C address(7 bits) : 0b 0101 010X(X =0 5; X =1 i)
BRI master &i% (Start + 9 Times CLK + Stop)

1°C &4

] .
=t —:_\ ; / X X:::x X k\ Ied/ it \ X X::: ki led it :

| e e [ by
- e 1 - - | -
1\ | / \ I / |
SDA - - e - | SDA
| | I |
1 1 - ! | =
scL | S / \ / : ' scL
1S 1 P
IS b
START condition STOP condition

B 5-7 EiaffE L&Y

SDA /

stable; of data |

| |
I data line | change |
| |
| data valid | allowed |

5-8 12C REMEH

interrupt within slave

clock line hold low while

!

" ; > |

| signal from slave signal from receiver |
|

|

interrupts are serviced |

|
|
| . byte complete,
|
|

ACK ACK

START or repeated STOP or repeated
START condition START condition

5-9 12C RELA9NE N,
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A

\
/

notacknowledge
acknowledge

X

X

/

DATA OUTPUT BY
TRANSMITTER
DATA OUTPUT BY
RECEIVER

SCL FROM
MASTER

clock pulse for
acknowledgoment

condition

& 5-10 12C RZLRIEURE S

Bardtasl

5.4.7.

M MM MMMMMMMMMMMMMMMMMMMMMMMMMM

u Uu v uvuuvu uvuuvuuvuwuvuuyvuvuvuuvuuvuuvuuyvuuvuuvuuyvuuvuuvuuyvuuvuuyvu uyu uu uvu uu

S
t
0
p

(]
[a)]
[a]
[a SN
®
Qm =2
<
>
o< o
)
24
aw
oo
anr~
<O X
no
[al=]
[a SN
0
%)
aml o
°
°
o< <
o
9]
Qw|l X
oo
anr~
<O X
o
o
o| 2
]
]
= 2
°
°
ol <
Qe
-
o

N+~ @ =+~

Xo
<>

o

7f

& 5-11 57

=0 D —

=0 D —

=0a D«
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5.4.9. BHFEEN

% 5-32 HFREN
Eggifétsesr D7 D6 D5 D4 D3 | D2 | D1 | DO | Default
O00H 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[(;:_(%ias 69H
7 5-33 HKiAE
Name Bit Default
Isense_bias [1:0] 11
IBUS_Gain [2:0] 010
IUVGain [2:0] 011
en_sense_vdd - 0
IBUS_cmp_sel - 1
dac_sel [5:0] 001010
r2_76(reserved) [1:0] 01
en_osc_vdd -
en_zero_vdd - 0
Zero_res [1:0] 10
Zero_bias [1:0] 01

5.4.10. BBEEFEN

IBUS_OUT #tHEEJE = VLDO * Bias + IBUS * RBUS * IBUS_Gain
Hrep, 1BUS JSEBHELARR, RBUS ) EEIPBLRERQNEHE, 1BUS_Gain[2:0lEX):

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
111b 0 9

5.4.11. BEITHRIP

Vref(DAC #iHHEBJE) = 50mV * dac_sel
DAC 215728 dac_sel[5:0] X9
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dac_sel[5:0] dac_sel Vref
000 000 b 0 0
000 001 b 1 50mV
000 010 b 2 100mV
000011 b 3 150mV
110111 b 55 2.75V
111111 b 63 3.15V

YL ER, SHEBEET Vel IREER, OC HEBFHEEBF, MAFRIPFFRIE MCU Hiff;

1 BEAEN Vref BEREETS,
X2 WIRFESEEATFMAERER, Higllsbs

5.4.12. iZE4EN

FILnEET 2.0V;
< OC_OUT R FAARIPFHERIE MCU i,

WE 3 BRELEES, BITER 250KQ BEEIFOS, SRIS=EmANBEMIZE SN, HEEDE
LY R@IT 12C ERERK 4 FRELHIE,
HNEREAIR TS, AIEPERERIEEIIT

HA

R30
r=50

HB

R33
r=50

HC

R35
r=50

251788 Zero_res [1:0] EX:

—EFREEENBEEIK VS NBY AR ESEANILRESE, THh

R26
r=330K

R28
r=330K

R22
r=250K

5-13 I FHL MR BB IRAEE]

Zero_res [1:0] Rz1/2/3
00b 100k
01b 50k
10b 25k
11b 12.5k

5.4.13. tRERSEY
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%= 5-34 tRIRSE
s iR SH5EE =1 iv]
Vin Mt ER & -0.3~18 \Y
Vex SMEENER -0.3~40 \%
Vsx T%MH?%J%%& Vex-18 ~ Vex+0.3 \Y
Vibo O IR EEE -0.3~5.5 \Y;
VHINL, 2,3 IEJ1 =i N\ E -0.3 ~ Vipo+0.3 \V
VLN 2,3 M H iR N\ BT -0.3 ~ Vipo+0.3 \
COMPx trisastaiBE -0.3 ~ Vipo+0.3 \Y
VHo1,2,3 SRR EhES HERE Vsx-0.3 ~ Vpx+0.3 \Y,
Vio1,2,3 MR IR e ta HER & -0.3 ~Vin+0.3 \
OPAO/OPAXO BieERE HBEEE -0.3 ~ Vipo+0.3 \
OPMNTOPA! | et B A\ 0.3 ~ Vioo+0.3 v
oC RSP L e R e -0.3 ~ Vipo+0.3 \%
5.4.14. EFTIERIE
% 5-35 WEFETIERE
ws HEiR =IME BEYE mA(E =1 v
ViN MR & 5.5 12 18 v
Vex SNEEITEE Vsx+5.5 - 40 v
Vsx =ZERFERE -0.3 - 24 v
Vipo LDO i /=SEE - 5.0 - V
VHINL, 2,3 S RENEBE 0 - Vibo \Y
VLINL2,3 {EMEHIRENEE 0 - VLpo \Y
COMPx LasEE kg HHEE & 0 \Y VLpo \Y
OPAO/OPAXO i Ents HEETE 0 - Vibo \
OOPF'?\ AT_//? CI; NA SI’ ERENNERER B E T E 0 i Vipo \Y
oC BRI RIP L es H B &S B 0 - Vipo \Y;
Ta TERE -40 - 105 °C
Fpwm PMW $iiER 0 - 200 KHZ
5.4.15. BYFHSEHER
(T=25°C, VIN=12V, VSx=VGND, unless otherwise specified.)
7 5-36 M EER
#s g | BvE | mEE | BxE | 2@
EEIRYF
lvin VIN THEEERE, Hinx=Linx=20KHZ - 600 HA
Iving VIN B#SER,  Hine=Line=0V - 300 HA
lves VBS T{EEEi#R, Hinx=Linx=20KHZ - 800 HA
lvesQ VBS B#SEIA, Hinx=Link=0V - 40 HA
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s iz BRME | BBE | BXE | B
Vsn Vs B HE - -6 - v
LDO
Vibo LDO HHEE, lour=1mA,Vin=12V 4.75 5 5.25 v
lout LDO #iHEEiREE, Vin=12V,VouTt>95%*V o - - 50 mA
ILooq LDO E#7SEIAT, lout=0mA - 20 - HA
PE=lHRRES 1mA < lout < 50mA - 15 20 mv
LMETE 7V < Vi < 20V - 0.1 0.2 %/V
=1EMRtRIREES
ViL BERNEEE - - 0.4/0.8 Y
Vin BERANSEE 1.6/2.0 - - v
Vuvio F VIN/VB R ESIE NG - 4 - \Y,
VuvLo R VIN/VB RESIELEFE - 45 - \Y
VuvLo_Hys VIN/VB ‘R ESiERH - 0.5 - \%
Ik BZBERBER VexVs=45V - 0.1 5 HA
lLine LIN SEEERMANREER Vun=5V - 25 40 HA
ILIN- LIN {EEBEENRERER Vun=0V - - 1 HA
IHin+ HIN FEFRAREER VHn=5V - 25 40 HA
[HIN- HIN {EEEFRNRERER Vhn=0V - - 1 HA
Rpd THEBRE - 200 - kQ
VoL {REBFHIHEBE lour=-100mA,Vin=12V - 0.3 0.45 v
Von SEFEHEE lour=100mA,ViN=12V - 10 12 Y,
IpRIVEP 10 HiHEBAR - 800 - mA
IbrIvEN 10 JatHEE R - -800 - mA
Tew_min RNBNKHEEE - 70 - ns
tor SEXATIE] - 250 - nS
tr i FFHARYE), CL=1000pF - 50 100 ns
tf tEHH TFEiAAYE), CL=1000pF - 50 100 ns
Ton el M e ALt 1] - 300 450 nS
Torr el N 1)) - 100 160 ns
MT e FEAMRERY PTEC - - 30 ns
T
Vop B TERE - Vibo - \%
Isup IER TR - 100 - HA
VOFFSET NS - 5 - mv
VCraNGE BMAHEEETE 0.2 - Vop-0.2 v
N BAREBIR - - 1 A
Isource e 1000 - - bA
Isink BRI 1000 - - A
Vsw HHBEIEE 0 - Vop \%
Av FFERIEZS RL=100kQ) - 80 - dB
BW #%% CL=30pF - 10 - MHZ
PSRR EEIREBEHPHIEL 60 90 - dB
SR BRUEIEER CL=30pF 5 - - VIus
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6. FEEFER

6.1.

QFN32(4*4)H&RY

SIDE VIEW

Common Dimensions

(Unit of Measure=millimeters)

Symbol Min Typ Max
A 0.700 0.750 0.800
Al 0.000 0.020 0.050
b 0.150 0.200 0.250
c 0.180 0.200 0.250
D 3.900 4.000 4.100
D2 2.700 2.800 2.900
E 3.900 4.000 4.100
E2 2.700 2.800 2.900
e 0.400BSC
Nd 2.800BSC
Ne 2.800BSC
b1 0.140REF
L 0.250 0.300 0.350
h 0.300 0.350 0.400

Note: 1. Dimensions are not to scale

TOP VIEW
D
32
Pin1 —T-e
2
w
<
g
BOTTOM VIEW
D2
IQI
- ) OUO00O00®
() C
- (&
J P g
S -] (& o
) (&
A Lhy (@&
JoRnEeNel[eNeXeX(
Y I
Nd
e Puya QFN32L 4X4X0.75-0.4PITCH POD

DRAWING NO.
QRPD-0060

REV
1.0

52/54



PY32MD320 %41 %4 Tt

7. TEER

Example:
PY 32 MD 320 K1 8 ) 7 X

Company —|_ T 7 17 T T

Product family
ARM® based 32-bit microcontroller

Product type
MD = Motor dedicated with pre-Driver

Sub-family
320 = PY32MD320xx

Pin count

K1 = 32 pins Pinoutl

User code memory size
8 = 64 Kbytes

Package
U = QFN

Temperature range
7 =-407C 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. kRAHEA

b B | EHioR
V1.0 2023.12.01 ¥IkR

V1.1 2023.12.15 FF 54ETR

V1.2 2024.01.29 RSB -40~110°C JEEE A -40~125°C

PUY)

Puya Semiconductor Co., Ltd.

A B8

EHESREBRNDEBIRAT (LUTFEFR: "Puya” ) (REER. HIE. 3B, (B3 Puya FRf0/sASAINF, MARSBITEN. AFAE
TEREAE mAVERATEXER.
Puya F=mEKiET SRETAYEE RIS THER,
FAF3d Puya FRAGEEAIERAESS, RNERTHECEIEESR =77 R LM, Puya NMEMIRSSHSEARIMS MR BEHT=E.
Puya FEIAR TR ARNRFAHIBARE SR /T U AT,
Puya PRI E, EEEMSHAMET—E, Puya WIS REYHIRIERETL.
{HEHA Puya 8 Puya iRRNEF S FHEE AR, FEE mEiRS BRI NESBREENMT.
RIS EERAHERCRIRATRIEE.

ERFESR(EEROBIRAT - (REFRENF]
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