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B R
— 32 {iZ ARMP® Cortex®-MO+
— &5 72 MHz TR
B 7FfifER
— 64 KB Flash 7728
— 8 KB SRAM
B RS
— 8 MHz NEBEIRATEH (HSI)
— 32.768 kHz &8 RC #R5%=7 (LSI)
m EREENS
— T/FEBE: 20~55V
— {EIh#EIEZL: Sleep/Stop
— tEEAsEEE [ (POR/PDR)
— NS RL (BOR)
— EBERGN (PVD)
B EARAREL (/0)
— ZiK 224110, ¥JEIHESMERER T
— FTE 10 3R 5 VR 50 mA
— 41 GPIO XXH5iEsaERiR, tEEN
80 mA/60 MA/40 mA/20 mA, StiEHEREtR
LED #f5&
— A5 GPIO BJ{EJ9 LCD 1/2 Bias it
B 1 x 12-bit ADC
— XIFRE 7 MINERRANBE, 5 REREE
—ZRRENEL
— BINEB[EHEHEBE 0 ~ Vee
— RIEBEBIE 1.024 V/1.5 V/2.048 V
m ERfES
— 1 16 (USKEHIEREE (TIM1) |, XF
144MHz 141
— 4 NEAR 16 (ERTES

PY32MD540 Z51
32 {3 ARM® Cortex®-MO+ {4istse

(TIM3/TIM14/TIM16/TIM17) , H TIM17 %
¥ 144MHz 1124

— 1 /MEIH#EERSRR (LPTIM) |, 3Z#F 16 {i2/32
Lt STFFMEThFEETUIRER

— 1 MBI TREREE (IWDG)
— 1/EO& e (WWDG)
— 14 SysTick ERTEE

RTC

3 BiE DMA $41/58

mEREN

— 2 NERITIMRIRDO (SPI) |, HP—PXHF1’S

— 1A PCEEO, IFREERR (100 kHz) |
HRIEIRET( (400 kHz) |, REEERET (1
MHz) , SZRHMETDFEMIIEIRES

—1MEBRELIRPWREE (USART) |, ZHF

BalRAFEIGN, LIN

—1MBARLUIREE (UART)

—1/METFEBARLPUIREE (LPUART)

B {4 CRC-32 &bk

WEZINEE=H NN BRI 5has
— FRIKFaMIE: 600 V
— T{EEJE: 10~20V
— AR +0.2 A/-0.4A
— LDO: 5V/50 mA
2 ELiRER
2 BRI B 28 A et TR A A 2S
HE— UID
ER1TIEIE (SWD)
T{ERE: -40 ~ 105 °C
% LQFP48
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BHx

X X OO 2
L. BB oottt ettt e b et et et et et eateateae bt eheebe et et et et ent e st ereeaeereereeteete et entens 6
2. BRI ...ttt et et r et eebe e be et et tens 9
0 B N 0 0§ (= [0 7 9
2.2, EBBEE ettt ettt et et st re e eteereete et eteneens 9
2 T = To Yo | == 10
24, BHERZRIE ..ottt e 10
2.5, EETREETE ..ottt ettt a ettt et ettt 12
2R DO == 5 -1 OO ST 12
25,2, B BT ettt ettt ren e 12
T = = = =SOSR 14

p 2 N v <= = v PO 14
2T { v 2SSO 14
730 = = L v AU 14
2.8.2.  BRIEEL oot ettt 14
2.7, TBEFEINIIEE GPIO ... ettt s ittt sttt 15
730 S 0V 7NN 15
p R T == OO 16
2.9.1.  FABHZEEIZE NVIC cooooeececeeeeeee ettt et n s enaen s 16
2.9.2. AT RIHHT EXT oottt 16
210, FEEEEHABE (ADC)  oooioeeceoeeeeeeeee ettt 17
211, HEEREE (COMP) oottt nannnes 17
I I = — ¥ iy T (017 =T TR 18
2 T <= 1 <SSO 18
BT D= =1 1 = SO 18
B D = =)= 1 =TT 19
2.13.3.  ARIIFETERTEE LPTIM oottt n s eneennes 19
2134, JASTET I (IWDG) oottt n s enann s 19
2.13.5. BOBTIIT (WWDG) oottt ettt ettt ee et en e 19
2.13.6.  SYSTICK TBHTBE ... eveiteeiee ettt ettt ettt sttt ettt 20

p 3 S 1 T 3 ) OO 20
215, (EIRTTARBEETTEI(CRC) coooveeeeceeeeeeeeeeee et nesn s anennnes 20
2.16.  ERECBITHUSE (SYSCFG) oo ettt ettt 20
217, PBIESIE (DBG) oottt ettt ettt 21
218, PO I oottt ettt ettt ettt ettt ettt 21
219, ERITHMBIELD SPUIS ..o, 22
3 R ) == =05 22 (01X = & ) VOO 23

3/68



PY32MD540 RFIEEFA

221, (RUHEERTEUIEEE (LPUART) oococeeeeeeeeeeeee et ee st aen s nesnenes 23
3y T )= | e =z v Y 2 OO 24
223, SWD oottt n s 25
] LT OO 26
3.1 BRI A S FTBEIEET ..ottt 35
3.2, BRI B TTBEIEET ..ottt 36
3.3, BRI FERTIAEBIET ..ottt 36
Fc < OO 37
=2 = - ST 41
T 2 OO 41
L T =~ 7 N (=1 107, | (VU U UV U U U U USROS TSP 41
B.1.2.  BHBU(E ettt e ettt een ettt n ettt eeeeeas 41
TP =3 - = 1= TR TP 41
IR TR =2 - OO 42
Lo T T =<1 == I K (=< = = TR 42
oI T i N == I === = OO 42
5.3.3. RERE IR PV D BT oottt ettt e ettt s e 42
oI T I === = OO 44
5.3.5.  {EDIEEAETUIRBRATIE] ..ottt 47
LT N T = = e el Y = TR T PP TR TP 48
5.3.7. PIEB{ AT LS ..ottt 48
5.3.8.  BHHEIR PLLATFME ..ottt 48
LN R = 1= == TSRO 48
LT o T = PO 49
5310, ADC M oot 50
B.3.12.  EEREBAEME oottt 52
LR T R T 1o — iy == = L« TSRO 53
LRI B 1= 2 = TSRO 54
LR I T v == =S = PRSPPI 54
5.3.16. COMP HEBSEEEIFME(6-DIt DAC).....civceoeeeeeeeeeeeeeeeeeee e, 55
T A= 1T = SO 55
5.3.18. BB A ..ottt 56
R Ay g = = L= = TSRO 60
BAL.  ARBIB IR ..ottt e e 60
N = 111 OO 60
o TR T = -1 = /ORI 60
BAA.  TBERIIBE oot 61
D45, BRI oo 61
BA.6. T LRI oo 62
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BAT.  EBAEEBEIER ettt 62

Lo (v = - 1 SOOI 64
FARE - - = OO 66
7.0 LQFPAB R R . oottt ettt ettt 66

ST 1 1 = OO 67
S 7. ;5 1 IR 68
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s N\

1. 1@ 91
PY32MD540 Z514iz4 58 SRS IERERY 32 {7 ARM® Cortex®-MO+R#Z%, ==EEET/EBER MCU, #RA
64 KB Flash f1 8 KB SRAM 7788, &5 LIFER 72 MHz, B &S AR LIS TR, THER
[2C. SPI. UART, USART. LPUART &&H/ME, 1 & 12-bit ADC, 5/ 16-bit TEATEE, 2 ERELIREE, 2
SN = NG I E e i N

ItE5h, PY32MD540 iA&ER, 7 — 1 BE 600 V EBIELMEEEIAI=4 NN 73X, FFIK=hIMEE MOSFET si&
IGBT, FRBKZNESEERL 7= 600 V BE_IRE, LITEREIRE. 8 6 MNKEENEE R EMEINGE.
PY32MD540 & 5V LDO, HJLAEKE MCU ABH) 5 V EBIREK,

PY32MD540 Z 5=z T/ERESTE/ -40 ~ 105 °C, T{EREEBE 2.0 ~ 5.5 V., 1t R1Z(H Sleep,
Stop RIFETEEL, AILABEARBEIIFEAA.

PY32MD540 R7!Ift=HlggiERF 110 V/220 V IN=18/54H BLDC/PMSM. RENEEHL. {AIAREEHIAVIRSN
=5, EUNAZRIISNT: KE BEY. =E, BEKR. EEN. X, BsiTESE.
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% 1-1 PY32MD540 ZE5F= Gk B ASAE

Mg PY32MD540C18T7 PY32MD540C28T7
Flash (KB) 64 64
SRAM (KB) 8 8
SR ERTEE 1 1
. 1B FAERTEE 4 4
Eﬁ IRIHFEERT RS 1 1
SysTick 1 1
=W 3] 2 2
SPI(I2S) 2(1) 2(1)
UART 1 1
IE[:: USART 1 1
L]
LPUART 1 1
12C 1 1
DMA 3ch
RTC Yes
B0 22 22
ADC BB
(5N + PED) " o
LED COM 4 4
tuikes 2 2
EE A RE /Pl RS ST AR 2 2
=M 72 MHz
TEBIE 20~55V
TIERRE -40 ~ 105 °C
HE LQFP48

7/68



PY32MD540 R7EHEFA

SWCLK < DA
SWDIO SWD Systick . <,':> — ] [
3iEiE FLASH MEMORY Voltage
as AF —
I vbD Regulator “
CPU ]
Vi vcc
CORTEX-MO+ " § TEST vgao [
fmax= 72MHz H] — vee — [ suppiy Lvss
= SUPERVISION
V\[;I?\IS —_— T svipo NVIC IOPORT
POR/PDR
INPUT —‘ GPIO @
— PA7 PORT A o
T
PA j D 2 - Filter —— NRST
( Ccl:gnircol o E 32.768kHz % ?) H
o 2la|z _
T HEE
b < < =
pr3 PORTF v
PF RCC
—] [
Xg"d = Reset & clock control
T CRC32
o H
vov —| o { LT
Hov i [inT_crat| System and peripheral
D “m (d INT CTRL ystem and peripheral
Vsv 'g Ig L — > clocks, System reset
PR B
N E— o= EXTI
VSW —— | .
Loy LT NS
LOW from peripherals ‘ S-AHB TO S-APB ‘ —
GND I EE— _
IN CH1~CH4, BKIN,BKIN2
|NT < > comp1 K —— CHIN~CH3N, ETR as AF
ouT COMP2 CH1~CH4, ETR

as AF

adv-S

CH1 as AF

7XIN | > ADC  |IF

e |
OPA2/PGA2
WP ——
OPA1/PGA1
[
S o s
NSS as AF ‘ sYscre
< |

CH1, CHIN
BKIN as AF

4dv-S

INN
INP
ouT

IN1 as AF

—> 1Hz Out as AF

MOSI,MISO,SCI

RX,TX,RTS,CTS,

5
5

NSS as AF CK as AF
RX,TX RTS,CTS

VDDA domain

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

& 1-1 IDRERR
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2. IhgedkiA
2.1. Arm® Cortex®-M0+ PI#%

2.2.

Arm® Cortex®-MO+@—FX AT iZAIERATUR AIRTTHY 32 i Arm Cortex 2bHEeg, BEAFRAREMT
BENFL, BE:

B FEER, FTEINRE

B B(EIhEE, PREE(T

B EENRBEEES

Arm® Cortex®-MO+QbIREER 32 7%, ERRFITIFENMLS, 5 2 KAVKRBEFESEE, LIEEE
THEEHER RS SER ZMLRIRLT, IRUSIRMERY, BS5EENEASS, =BT 32 284
TTENATHRR = kitae, ELEfh 8 i7F0 16 (ifi=HIzs EEEsNNEEE.

Arm® Cortex®-MO+5—NMREMNXEHUTIESIZE (NVIC) EEHES.

=h#zs

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

FIEERK Flash, & 2 NMERIEEXIHAER :

B Main flash X1, ©EEREEFIRFEUE

B Information X1, 384 bytes, BEIELITERS :
— Option bytes

— UID bytes
— User data bytes

— System memory

X Main flash memory BYRIPEIELAT LR NH] :

B ERIF (RDP) |, BALERBESMNEBAIIIEL.

B SRIP (WRP) =4, LIBLEAEENSRE (BTEFFESIEEIUEL) . SHRPINS/IMR
PB4 KB,

B EMFLERF, E0EGET,

m THERIGEERF (PCROP) , EENRIDIEHARF.

B Z2XIERIP (SECPROT) , ATREXIERF,
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2.3. Boot &z}
EZECENZ BOOTO 5|f), nBOOT1/ BOOT_LOCK (FMFIERFTH) , AEE=MArRNEME
N, WTFERAR:
% 2-1 Boot Ee &
Boot mode configuration
BOOT_LOCK ™ 560T1 bit | BOOTO pin Mode
1 X X sEHIM Flash EEEX BN
0 X 0 E#E Main flash {EREEIX
0 1 1 &R System memory {fERBRNX
0 0 1 5 SRAM {EABEIX
2.4. BHESR

CPU [SaGBNARFITHIAZES HSI 8 MHz, HRRFIEITE R AENHECE KA R R HR.
BILASERAIE SRR S |

B —{ 8 MHz NNEBEAEE HSI B¢,

B — 32.768 kHz aJBCEAIAEE LS| BFEd.

B PLLAYER, PLLJERTLAERR HSI,

AHB B LIETRARIHPSSE, APB RIFHAILIET AHB BJ$9934H. AHB F1 APB B HAERES
72 MHz,
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HSI:

High-speed internal clock

HSIRC
8 MHz

HSI10M LSI: Low-speed internal clock
HSI10M > toRCCFMC PLL: Phase locked loop
LSI RC
32.768kHz to IWDG
LSI
to RTC o
»
) RTCSEL to PWR >
LSI To AHB bus, core, memoryand DMA
AHB l ) >
PLL v | PRESC FCLK Cortex free-running clock ,,
HSI10M /1, 2..512 To Cortex system timer
»>
HCLK
PCLK APB .
— L | PRESC PCLK To APB periphrals >
SYSCLK /1,2,4,8,16
PCLK
TS to LPUARTx
' SYSCLK !
PLL
PLL PCLK to LPTIMx
| | X2~18 Lsi
=3
PCLK to COMPx
PLL/1~2 LSC EEEE——
HSIDIV
— LSI
HSISYS
PLL/1~2 to ADC
SYSCLK SYSCLK LSI >
LSI
X1, TIMx_PCLK
X2 TIM3/14/16
TIMx_PCLK TIM1_PCLK
PLL TIM17_PCLK

2-1 R ASTPESHIE
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2.5. HBiEEE

2.5.1. EBRIEE

VCCA domain
VCeA g
VREFP g5 §
vReN | APC 2 if;c
VSSA
cmp g .
VSSA | OPA/PGA 3
VREFBUF
HSI10M
vee W
VCCD domain
vss %
PMU g §
) :LO;S/:DR,BOR,PVD % s 4
Hsl 3
VSSD_1pp 3
W] VDDD domain
uszn |00 1 I
SRAM A
Core
Digital peripherals
VCeD 8.8 10_CTRL -
£E¢ IWDG
vssp | F1ash T LPTIMER e
VCCIO domain
2.8
Veale) g¢8
vssio_|lo 10 pre-driver é
& 2-2 EBiRIEE
& 2-3 EBIFAEE
s B HiRE ik
1 Vee 20~55V BISERERIE A 1RAEIR, EHBERYy: SR,
2 Veea 20~55V | fEAEOIRIMEIAR, RETF Vec PAD (HBRNRITEIREEIR PAD) .
3 Vceio 20~55V #5 |0 i, BT Vee PAD
(kBT VR B, ASHRAMERZIEBE (CPU. 8%, RCC,
4 Voo 12V PWR, 4MRIP) . SRAM{HE, & MR {teBeT, it 1.2V,
LN Stop BT, PHAECE DLPR 1ETE,

2.5.2. HBjRksE
2.5.2.1. E' FEE{U(POR/PDR)

S HERiIgiT Power on reset (POR) /Power down reset (PDR) #&EiR, Joih iR FEFI TSN,
ZIERERTMER 2 TEMRF L.
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2.5.2.2. RIEE1I(BOR)
B&7T POR/PDR 4}, ALY BOR (Brown-outreset) , BOR{XAILUBIEEIFT, $HTAERERAA

#MF,
2 BOR ##JFAY, BOR RYS{ERILUBIEIF T TIERE, B EFFI NN &R LA RIRACE,
N
VCC
VBORR8 f--———-———————————————
————————————————————— VBORF8
VBORR7 |—=—=—=m——mmm e
—————————————————————————————————————————— VBORF7
VBORRG f-—————————————————
——————————————————————————————————————————— VBORF6
VBORR5 [————=—=-=—————---~
————————————————————————————————————————————— VBORF5
VBORR4 f-—-——-—-—-——————
77777777777777777777777777777777777777777777777 VBORF4
VBORR3 [—-----———--—
——————————————————————————————————————————————— VBORF3
|
!
|
|
|
1
VPOR F--—--—- { }
F--—t———————— e RS - #=-—\ VPDR
1 | ! | t
: ) ! >
| I ! ]
| | } |
tRSTTEMPOl—> ! ! |
| T
I I !
Reset with BOR off—=7 } i
{RSTTEMPOl¢——>! |
Reset with BOR on } l }
(VBORS VBOR3) [ [ T
————————— POR/BOR rising thresholds
fffffffff PDR/BOR falling thresholds

& 2-4 POR/PDR/BOR (&

2.5.2.3. BEERI(PVD)
EBEHT (Programmable voltage detector) 1ERETLARESEIEN Ve BBIE, &A@ dSEe 1T
BtE. = Vee®BTEIERT PVD BRNREY, F4ENINSIRA.
ZEMAREREES] EXTI B line 16, BURTF EXTI line 16 EFH/ FIERECE, 24 Ve EFHET PVD HOKE
WA, FwE Vee [EER PVD BUNALAT, FEAdl, MRS ERTAATLIHITESN
shutdown 1F%5.
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VPVDRX|

Configurable
hysteresis

VPVDFx

PVD output

& 2-5 PVD S8

253 HBEFADESE
IR TR EE RS
®m MR (Main regulator) fEG R IERIETRSHIRSS TIE.
B DLPR (Deep low power regulator) 7 Stop #=(F, RHEEINFEANER,
2.5.4. ({RUFEARR
CREEEEITRINZIN, B 2 MEFESR:
m RS0 (Sleep) : CPU HCLKEF#XIA (NVIC, SysTick FT/F) , IMRATLAIRCE RIS
B (BINREBEMTIFRIREIR, R TIFERRRANZER) |, Vooo AERA MR R
B (FIEES (Stop) : HIRATERPLL. HSIXHE, LSIAJLURIEIEEEFREREEETS. Vooo JEERR
TR EERE R DLPR 1R,

2.6. 8

CRRIRTFEMER, 2BIR: BREMMERENL
2.6.1. HRESE({

RS MNEL T UMER Fredt:

B FTFESf (POR/PDR)

®m  RESfI (BOR)
2.6.2. RFEN

PR SEM, FFERREM:

m FOFEEA (WWDG)

B EEITEER (IWDG)

B SYSRESETREQ &1
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2.7.

2.8.

Option byte load £{i7 (OBL)

BREBAEL GPIO

1 GPIO el BRI AR EREE (push-pull 8 open drain), A (floating, pull-up/down,
analog) , YMEERINEE, BIENFISGE /0 OFEBINEE, TTLELE LCD 1/2 Bias it

B E77EEX$F 10 Port/ AHB S&IES

B AR #ERREEETRRL + LR

B HEELHRBEHIESFR (GPIOX_ODR) Hi&EIMR (ERLIREHIL)

B /0 I TIEEEER

B NIRRT 22 BRI L

B IEMNESMABUESTFE (GPIOX_IDR) EEINE (SRIHEERMN)
m  ([UE/ENIETFRE (GPIOX_BSRR) , XY GPIOx_ODR H{UEi78)
B SENS (GPIOXx_LCKR) £%4: 110 OBCEINAEE

m RHIThEE

m  SHREERESES (8110 0K 16 MEFAEE)

m FFEHRPRIEREIEEATEE

B SEREN O SEIKEINEE, #181/0 O GPIO, SEFASMYNRIEOINAE
m  TJEE LCD 1/2 Bias &itH

DMA

BEIEFEEFE (DMA) FRIBMEEIMS NI 2 [Bak & R g s fIfFiEss Z RIS SR G, W
BHIEFLTE CPUT, FUETTLUEID DMABUEFSH), IXFTIE T CPURIEIERIMERIE. DMA
=HI2EE 3 NMEE, 8NEERIIAREERET S MM ESEENER. EE—ME
FEEEINIFR DMA IBKAIIL AL,

FEINREUT

3/ MR A ERYEE

BN EEETERE Y EEE—IMNRAVES DMAISK, S/ MNEEE R SHFRAR.
£R—1 DMAtER £, ZMEKERINRATLUBTI I RIZIRE, MINIREESTHE
RE (BESHEMLARES)

M HIEFRMERSIERAEREE (F1. ¥ 2%) , RUTEMFENTRE. RMBiR
HoHE AR R B X 5E

OIRTERNIRAIEARIEIE, HIEATIEBIE, B

FNBEHE 4 T SFHRS (B (1B%) . BRMEHE5e. FREmTeRk, EHER) |, X
ANBMHIREHAT B | B M ERMRAIRETER

iFriEsRtIfEifRRIal. IMRIFMERS. FHERRFIINR. IMRFNIMRAVETEE S

SRAM. APB #] AHB SMIYRI{ERIGIRRYIEAIERT, Flash REEMENIRAREENBIR
SHFERIR AR TN IIFME MR

—  SMRUBUHREF, TRAERSHBULORIS
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2.9.

2.9.1.

2.9.2.

—  IMRUUEEEETINE:, TFAERSMBIRIT
—  IMRIMEHLREF, FhERRtbUE RTINS
— NSRRI ERE AT NS,
B BRI AR EmEE 0 ~ 65535
B EMEICHFTOIREAMIARER (1~ 255)
B iSRRI EER
— BT RE LREIRERIS 1R ACK
— MEEE: REESENHIEEREE 18X ACK (FrEHIBREEREREME %)
B SRR R R E RS
—  RERI: REMRERROESYL, BRIERERIEEENEL
— RiE: (G LREIRERS LB
B SFEEIME MEARE BT PR E E ST

FR

PY32MD540 1&id Cortex-MO+2bEREE I ERAVKEHRTIEHIZE (NVIC) F1— N B/ E(HEHI2E
(EXTI) RGEFH,

FRiTi=HIES NVIC

NVIC 2 Cortex-M0+ ZEZRAEBEIES 1P, NVIC BILAMERBELERRIMEBEY NMI (4SBT Bk iHT)

FOeT Rk AMERRIT, LAK Cortex-MO+ FEBFH. NVIC 2t 7 RIFAMALRETE.

QbiEBEEZOS NVIC BIEERBES AR T R SEHFIEN FHTIRSHIRE (ISR) BalZEIRIZER,

ISR MEFE—NMAERTR, FHEENVICH— P Ebitbit, EHTH ISR IREItEAREREN

FIFRIERBER ISR FFSHERMMA.

MERBMFERNOPRERE, MELARNPISHRFESFRLN, BEEIXRSIERIFET

EHEESCHRIBN, B—FMULTRARHE (tail-chaining) . HM\—1SMHEHRRY ISR RER, ARER

B—MERIEMRTRE ISR, BHERUERNLIEES F X EEREE. XD TR, 1287

ERIRRER.

NVIC 43 :

{RCRERT HRiTAb IR

4 R

X5 14 NMI Rl

X FF 27 NAJ RO MNEBR I (AE4E 16 4~ CPU RYHRET)

B USTR AR TR F TR ST R AR e S

Xt (tail-chaining) {4t

BT ER R

1Rl EXTI

EXTHEIN TR SHNRIEN, FEELIEESM Sleep/Stop #RT{IARERY =4 AR SS {4/,
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2.10.

2.11.

EXTI=HI28E S MNEE, BIFRE 22 1 GPIO BIERMNAER 16 4~ EXTI line, 24 COMP )
. LA RTC/I2C/LPUART {EIHEIRER(ES . H GPIO, COMP FLAECE EFHE. GG
. {HA GPIO (EE5BIT IS SHBE A EXTIO ~ 15 1@iE,

B EXTI line #BRTLUBIE FH17e8 1 .

EXTI =5l 88 mT LA EL PO EBRT S R RAAGRIBK I,

EXTI ZHISSFNSEEMEE NS, BIERTE Stop iR T, EENELHEXIEEEEHEEIR
AIEEERISKIR, SHEIRBIS [REHMTHRI GPIO FIZE14.

IREIEHEER (ADC)

EE B O} EF

OHEA 11 1248 SARADC, ZIEERIEERS 12 M ERNENEE, 8157 MIMBEEHM 5 1H
HiEE. SEBEAGFERREERE (1.024V, 1.5V, 2.048 V) EREIREE.

REBEEEE Ts, Vrernt, Vcc/3, OPALl, OPA2,

B ZEERVEEMET A LIRE IR, . ARESHRT, EREREHEANTHRERAXTTH 16
VEIESFRET.

B BB PEATNARUERRANBEEL T BREXNESERRE.

fE ADC ready, RIFEER, WEHREER, FHGIRER, 1RGN PULiREEEHEE, mHEN

A=A PBTEK.

ADC AIECE 12 {7, 101i. 8{Uuf] 6 {UoHER

B ADC K2 3 MSPS

XEFERE (BHE)

SRl GRAE R AT

RS TR BRSSO

SIIFNEE R ERE A DMA iF3K

XIFAJECERY 16 MNEE R

XFFAJECERY 4 NENFFEEHE

tbizs (COMP)

O ARER 2 MERLLEREE (General purpose comparators, COMP) , 9512 COMP1/2, XD
RRALMEARMRARIR, RIS ERRRESE—RER,

EviRes T LAEFRTE :

WEINESHE, FERIFERIIRERESS

BRIMESHET

H5REEREERY PWM BItHERRT, 1ApZ EHAR s

XFEERELRINEE, BNMUREREEENESERBA, USSR IERIEERRE

ZE& 110 5|

Vee/Vrersur B9 64 #5593 E

IR G RER R
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OPA1/OPA2 it

VREFINT

Bl RTEIREFITHE

BIJRIZAYIR B IIAE

BlES TSR (LOCKINEE)

EHHATLAHEREE! 1/0 B3 timer FUMINVE SRR

81> COMP BEEHIiF=4ae, BIESHMEINFERER (Sleep/Stop) RIIEEE (1B EXTI)
IR e B A S R A B LA sE s i TR

SR TE PR AP K IR

374%F Windows COMP IfjgE

2.12. isHMAER(OPA/PGA)

OPAL/2 IRIRAILIREECE, BTSSR Buffer N

2 MR ECEIERY

BMERIAAT D RIECERE 118, WMHTECERE 11§10, TSR EIELiREsRk ADC
OPA RYINSEEIR 0 & Vee, HiBER 0.2 VE] Vec-0.2 V.

BJECE LA TS

— BFIEES, (General purpose OPA)

—  TYREESBOIER, (Programmable gain amplifier)

2.13. ERI=R

PY32MD540 A [EIERS 2R AN TR :

* 2-2 TERTEESM
*xB Timer iz | itEEE Fiss8 | DMA | iSR/LbENEE | BiMat
SRERTER | TIM1 16 i | JBIE. BB, FORIFE | 1~65536 | ZHF | 4 3
TIM3 16 i | BB, BiRk. FOXIST | 1~65536 | aiF | 4
BFAEATEE | TIM14 16 i | 1B1Z 1~65536 | Az | 1
TIM16,TIM17 | 16 i | i1 1~65536 | 3F | 1 1

2.13.1. SRENEE
BRERRE (TIM1) B 16 HKAIRED MR BRI AN, SRTLURBESMER,
BiF: BANES (BAREX) FBNPRENE, scE~ERtE (k. Bk PwM, HIEKiE
ABIE# PWM)
TIM1 8fF 4 MEEE, ABF:

BINIBIR

i

PWM P4 (BFEEFOIITFHERN)
B Rz
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2.13.2.

2.13.3.

2.13.4.

2.13.5.

m PWMBIHINEE

R TIML BEENRERT 16 (iHATE8, WEEAS TIMx [TATESHERAVRE. WNREEH 16 i PWM
K&, WEB2EEEES (0~ 100%) .

TIM1 345 144 MHz 34,

£ MCU debug &=, TIM1 AJLURESITEL.

EEHEEZR timer FR4HE, EiE TIM1 AJLABE Y8 EINse SEABITRTE —RTE, LASKH
B E .

TIM1 373% DMA IigE,

1B FEREE

BFERT RS TIM3/TIM14/ TIM16/TIM17 R 4miEFisa sHesIKalRy 16 (B shacikit4NEStamk.
TIM14/TIM16/TIM17 BB 1 MEZBEERTFRANBEREHEE, PWM s Bk Esind.

TIM3 BB 4 MEIBERTFRANBRMELR, PWM 5E BikHEzlE.

TIM17 3785 144 MHz 1184,

£ MCU debug t&3{;, TIM3/TIM14/TIM16/TIM17 BILUGREE 24,

(EINFEERIES LPTIM

LPTIM 2 16 \7ERIER. LPTIMERFMEIFERIPIREERYEE IS C1E BT LAY RIIFER A,
LPTIM SIN—FhRIFRIEHSZR, TIiRAATRAITIRERNMRE, RRTEEINFEIEER(E.

LPTIM /9 16 {3, AHGITEIES

3ffnmiiizs, BB 8 NAIRERIDIMEF (1. 2. 4. 8. 16, 32, 64, 128)

AMi%EATE: LSIF0 APB Bf$h

XIFRURFESHET

KRS R RN A

£ MCU debug #&5(, LPTIMALUKRLETHEE

M37EII\ (IWDG)

SRR T —MHRZEI R (B IWDG) , ZEREAER2RK5. HNEEHRRIEERIESR.
IWDG RIFHRARER TR IERRITIREREL, FETHEEHAZHSER timeout (BRTALR KRS,
IWDG H LSHEMATE, IXAFEDEEERTE Fail, tEEERISTIE,

IWDG REARER I WIEAENAZI/MIILLIRE, FHELRESIINFERERFIRIRA.
BIERFEBAEH, ATLAESE IWDG FHER,

IWDG 2 Stop HE{HIMREEE, LASHMMSUIRER Stop 2=,

£ MCU debug ##=,, IWDG BILUKREEHEE.

BEO&M%\ (WWDG)

RABOE RET— 7 N TTIHEE:, TURENEHIET. JHMTERS, SrLMEA—
NEVREMRS. 1HEETR8 APB B3t (PCLK) . BEEMEGHEEN, HHEEELIE MCU
debug &I RS,
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2.13.6. SysTick FERIES

2.14.

2.15.

2.16.

SysTick IHEMEE &I AT EIHRER S (RTOS) |, {BAILARIFRERE TitEREe.
SysTick 4 :

B 247 @I

B BEEEE

B HEESCE 0 BRI AERET (RTAERR)

SERIRIER(RTC)

SEATRT P E— M AOERTEE. RTC HHAE—EELLHEA0ITEREE, EARMKEEE T, iRt
PHBINEE. BT EESNER SR ER S SRadEf .

B RTC AMSIAREES /I 2208 32 I JRfEit2es

RTC IH#=satpRRI LA LS

RTC AJLAP=4Emehehit, FOAhirfmaEtHPlT (RTRR)

RTC XSATHE

£ MCU debug #&5{,, RTC TJLUKREEITEYL

BIR T REITE(CRC)

BEIRTTRIRY (CRC) itHEETEREEENEKZINREE 32 i CRC itBER., EMANA,
CRC SIAFEN T2 LR ER A SURFENERMEMTEM. CRCITEREITEE 11 32 fi#)
e res:

B CRC-32 (LAXK) ZInz: 0x4C11DB7

¥ 32 (UBUEmA

BRI 32 HEMERBEERA— S517s%

BN 8 (HFes (FIWFAFIGRITZE)

HHERTE: 32 bits ZHE 4 4 AHB A4

RAEEESIRR (SYSCFG)

SYSCFG &R FEFeRaN TIhae:
W 2C 2R |0 JEIRfERERNXI

B RIEAR boot T, MEHIRERKX,
B DMA/JMNRIBEIEEEH,

m RBNEBEGERE

B RHBMNBETXERE (PAY/PALO)
B fTE GPIO RIIRREIEIRERRIERE 5K
B PVD Lock F#FBES KA

B Cortex-MO+ LOCKUP BfsfRE 5%
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2.17.

2.18.

Hid3Z#F (DBG)

MCU DBG &R BRI 2R M LA T IhEE :

B ORHERESAE LIRS

B CPUBA HALT Y, $=HIERTES. B PELLITHEEE a2

B CPU#A HALT RS, BELE 12C #BAT

MCUDBG ZZS8iMR AL H 1D 478, EF8 SW EiiEO, =& mPERERaTLAAIEI 1D 4RE3.,

1>C 0

12C (Inter-integrated circuit) RZEIERRIEHISEFERIT 1°C Bk, BIEHIE 1°C RERreErIinsF.
Y, (PEFNES . SFmE (Sm) | HRIE (Fm) | REEE (Fm+)
12C #3514 :
B Slave 1 master 12z
— ZEHAEENEE
—  toEE(Sm): Bk 100 kHz
—  PRUEE(Fm): BIX 400 kHz
—  REERRT (Fm+) © @A 1MHz
®  {EJ3 master
— 7= clock
—  Start 1 Stop B9F=4
B {FJfyslave
—  EIYRFERY 12C G
— STOP IR
m 7/10 /S HHER
B TEBENY (General call)
B OREIRSAL
—  RFEERIREL
—  FOEmRREAL
— 12C busy R
B ERINEAL
—  ENUREESX
—  HbIEEERIFERY ACK KK
—  Start/Stop {&iR
— 3% (Overrun) /K& (Underrun) (BY$RRI<IHREEELL)
B EERIRTERRIKTNRE

m REEN
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IR A IR TN RE
{RIDFEBLE DURC IR

2.19. BIFIMEIEO SPI/12S

FITIMZIED (SPl) ARFSHEINBEEUFENT. €WT. BTEENSBTANEE. tiEOeTLL
WECEMEE, HAIMNBMESFIRMLESHS (SCK) . EOFRRELIZEREARTIE, 12S THRER
B SPI1 i,
SPIFMHINT:

Master & slave &z,

3 &I ELSEH

2 NI ESEH (BWNEEELZE)

2 ZBTREPER (TWNREES)

8 i E 16 \(EmMUERE

XIFSEERN

8 NERIUBASEINDINARE (FRAJI 36 MHz)

MEZRER (BKJ9 24 MHz)

FERIFIME I AR EEE 41T NSS BT : F/MBRIFRIAIZIENEE
B Rt RO R AR

ARIERIEUREIRA, MSB TERTEY LSB £/l

AR TS A RIEFHERRITS

SPI BERITIRSHRES

Motorola 1 T1 &=,

B 5 BRI ERIVER. &L CRC FEIRINE

2NE&E DMABEDRIRE N 4, BEH 16U (HFUEMIRED 8 (IfY, TEH 81U) AIRAI
Rx ¥ Tx FIFOs

IBBEERLESR (12S)

BTBE ((RXEHEE)

FaiEMNRE

8 ULk MRl mAE TSNS, FRISIEMMASIREEAE (8 kHz Bl 192 kHz)
IS LAR 16 32, 24 {usi® 32 (2

BINEEETEIEENM 16 7 (16 fzEUEN) 3¢ 327 (16, 24 5 32 [zEHEN)
EIfRFERIRT IR E (RRERS)

MEIFER TR TR AN M ZBUER TRV RS

16 (RS FRARRETEN, ABERHSE— 57

SCRERY 12S 1Y

—  PSTKHIEIE
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2.20.

2.21.

;]

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

—  MSBXIFFiE (AXISF)
—  LSBXITFE (BXISF)

— PCMiRfE (16 fOEEM EHKEFEMELESE 16 (EEI R 32 (IEEm)

IR AR MSB 7E54%
REFZUERE R DMA 881
AR LA BIIMERE SR, HEEREEA 256 x fs (fs NEIRRIESAR)

REUALZR(UART)

SHEWERRE (UART)

2§ 5/6/7/819 (IR TEGE
#5512 i1 STOP i (5 {Az##@ERT: 1/1.54Z STOP)
SR ROE B AR

XFFEE B

45 break i

FRIAREEIRIOT
TR RIE D EURATER

3ZFF Tx/Rx pin AJLAE#&
STREAR/NIH MR MSBFIRST IhAE
EWTRLBE

NRZ tRAERER

35 DMA 1&%)

SCRF 4 (/BRI E=R

RINFEBARLIWER (LPUART)

EIFEBARP W AR (LPUART) |, 7%

EWTREIEIRA

NRZ TR

IR A YRR

32.768 MHz BY#, RAFESBE 300 ~ 9600 Baud B /iR AR5 2 8 i Ay FIER S i
AT . PCLK & kernel B¢
Word IKERIECE (7/8/9 bits)
BIECE MSB 5¢#& LSB first #5{i1
STOP {ZE]ECE (1/2 bit STOP)
BAZHI TiEiH

3215 DMA LSS
EXFOR 7 fRE
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2.22.

B SREARKE SRS
B Tx/Rx pin AfLAE#
B S RS-485/modem iRl
B BRI RERTTESERIAA, BTSRRI
B RXEURE
— TR
— (BRER

B RIS
— Overrun &%
IR
—  IEEHIEIR
EHBRIOTEIR
B HTRIRES
— CTSHZ
— REHFFSET
—  RIX5TH
— BElESFREE
—  1eNEIRE=H
— AR
— AR
— IREEF
— IR
— Mt UCED
S5 7/8/9 ERTTEUR
B iF Stop/Sleep (KIDFEER AT

BHRSREIAER USART

BRERSREKRSE (USART) IRET—MRENSESERIARE NRZ S5 RTEIRERNA
EREZEHTEWNTHIERR. USART RIS SRR A SR EENTRSRIEE,
EIFRSBABEEHNFENTRLEE, BRRITSGERBE.

B ohiRAFERIG,

(EFSEPEEECER DVMA A, ATLASCIIS RS .

USART #i4 :

m ENIREEE

B NRZApEES

m OJACE 16 fFEE 8 Fid R, IBIMDREMR SR ENRIEE
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2.23.

RIEMERAHE AR A RIZRATR, &EIA 4.5 Mbits (72 MHz,

ShEeEZ il

EIRTEIEHRKE 8 Ui 9 fiz
BIECEANFIER (Z#F 18 2 MELERD)
BRI RSB AIRT 4R HIhRE
BN TIER

IRSZRYRIEFOHER fSEREAL

BT

1Bid DMA il RIEFT
RS

— U buffer i

— &= buffer =

— fERER

EHBRERIE

—  RIERSa

— YRR TR

BJECERY Tx. Rx 3[R SWAP

MSB First iE&RIX. KSR

LIN ERERSHTFFFAIBEI AR LIN WIBTHRFAIEE

16 fEIIXRH)

— Y USART FE4ECERL LIN B, 4ERK 13 AZEAFRTF, &M 10/11 BRFFR&F

Tehm SRR

— CTSHMZE

— RixSHEST

—  RIXSER

— BKEESEFEIEE
— RS TH
— IR

— AR

—  IREEME

—  REtEIR
ZHMRRREIE

—  NEMBHEAROCED, RUBENERERIE

MERENETUIREE . BT SR NAIHBUAREAGN, PIFPIREERIRRAY7S0: Bz (MSB, 559

{ﬁ) ] l%?%?ilﬂ °

SWD

ARM SWD #EZOfiFaOiEN TREEE] PY32MD540,
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3.CIMECHE

0w D g &N o v n
S-S I S-S S-SR
o0 nnmn mnmn - n mmnnn
2T 9LI QP S Y 2 R IB
PAS T 1 3691 NC
PAS L 2 35[3VBW
PA10C 3 340 HW
PA11] 4 333 VSW
PA12C] 5 3201 NC
PA13-SWD ] 6 LQF P48 31 NC
PA14-SwWcCX 7 30 NC
PA15 8 293 VBV
PB3 O 9 281 HV
PB4 ] 10 27031 VSV
PB5 O 11 26 NC
PB6 [ 12 25 NC
M Iy L8533 LR NI E
U000 UoonOD oo oo o
22823322323
(@]
o
<t
[N
a

3-1 LQFP48 Pinout1 PY32MD540C1xT(Top view)
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o w2 n < — 2
Y AEs s 3 §FE LSy
00000000 0000
T 923 Q Y TR IR
PAS] 1 36 NC
PA9 ] 2 351 VBW
PA10C] 3 341 HW
PA11] 4 333 VSW
PA12C] 5 323 NC
PA13-SWD 6 LQF P4 311 NC
PAl4-SWC 7 8 303 NC
PA15 8 291 VBV
PB3 O 9 281 HV
PB4 ] 10 273 VSV
PB5 O 11 263 NC
PB6 ] 12 25 NC
M IV L8 YT LRI E
OO0 U0O0ODU0O0U0O oo oo o
~N 00 v O > 2 O S D
gg¢=="3222z2¢
e
o
@]
[aa]
<
&
3-2 LQFP48 Pinout2 PY32MD540C2xT(Top view)
7 3-1 MCU 3 |iIE XHIAEN/FS
B =] EX
S Supply 5 |§
. Ground 3|
] M-S
110 Input/output 5|t
NC ToEX
COM | #fE 5 VimH, STHEFEIEINEIHIDEE
i 1451 COM_T | TolerantimH, #YFMANBREBEAT Vee, SIFEIIEM NG HINGE
COM_L | XEEift COMimO, SRS NEILHINEE
iE - FRAEEEMINEE, FSAMEIROEEMZEfZE, FAFEAN
N SReE | - BT GPIOX_AFR Z1ZE8iEiRATTNAE
<] sz N, Nal-—=] S w - 4| 4\
ypozheE | - BITIMR S e Bk iF e (FaeAIThaE
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7= 3-2 AR I & KRR
MCU Driver SHIEE
PB1 LIN3 TIM1_CH3N
PBO LIN2 TIM1_CH2N
PA7 LIN1 TIM1_CHIN
PFO HIN3 TIM1_CH3
PF1 HIN2 TIM1_CH2
PF3 HIN1 TIM1_CH1
2k 3-3 Gate Driver 5 |#i5EH
ESEEES]
LQFP48 C1 LQFP48 C2 GIRER ol o

16 16 LOuU BIE U AR ahas

17 17 LoV BIE V ARk s

18 18 LOW EIE W AR IR N2 fit

21 21 VBU BE U SISFHEIR

22 22 HOU BE U SURIK st

23 23 VSU HiE U BEZsEit

27 27 VSV B VSEZsEit

28 28 HOV BB V S utkaR s

29 29 VBV BEE VEUEZER

33 33 VSW BE W SlSFsEi

34 34 HOW BE W SRIKaE

35 35 VBW BEEW SUEZBIR

38 38 Vin WMANTIERBIR, JME 1uF BERit

39 15 Vss EEHEERRESE RN

40 39 Vops LDO #HHEBE
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%= 3-4 5|HIEX

o
Hh

b

h

LQFP48 C1

LQFP48 C2

gfu

Driver

U mES: ]

Notes

iROIThRE

Smuse

FithnznEe

PA8

I/0

COM

SPI2_NSS

USART1_CK

TIM1_CHA1

MCO

EVENTOUT

USART1_RX

UART1_RX

SPI1_MOSI/12S1_SD

TIM1_CH1

12C_SCL

TIM1_CH3N

PGA1_OUT

PA9

1/0

COM_T

SPI2_MISO

USART1_TX

TIM1_CH2

UART1_TX

MCO

12C_SCL

EVENTOUT

USART1_RX

SPI1_SCK/I2S1_CK

12C_SDA

TIM1_BKIN

PGA1_INP

PA10

I/0

COM_T

SPI2_MOSI

USART1_RX

TIM1_CH3

UART1_RX

TIM17_BKIN

12C_SDA

EVENTOUT

USART1_TX

SPIM_NSS/I12SI_WS

12C_SCL

PGA1_INN

PA11

I/0

COM

SPIM1_MISO/I2S1_MCK

COMP1_OUT
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o
i

b

3

h

LQFP48 C1

LQFP48 C2

8

Driver

i WES:

4=

Notes

iROIThRE

SHmeE

Fighnzhee

USART1_CTS

TIM1_CH4

EVENTOUT

12C_SCL

COMP1_OUT

TIM1_CH3N

12C_SDA

PA12

I/0

COM

SPI1_MOSI/I2S1_SD

USART1_RTS

TIM1_ETR

EVENTOUT

12C_SDA

COMP2_OUT

12C_SCL

COMP2_OUT

PA13-SWD

1/0

COM_T

SWDIO

IR_OUT

EVENTOUT

USART1_RX

SPIM1_MISO/I2S1_MCK

TIM1_CH2

MCO

PA14-SWC

I/0

COM_T

(1)

SWCLK

USART1_TX

UART1_TX

LPUART_TX

EVENTOUT

MCO

PA15

I/0

COM_L

SPIM_NSS/1281_WS

USART1_RX

UART1_RX

LPUART_RX

EVENTOUT

PGA2_INN

PB3

I/0

COM_L

SPIM1_SCK/12S81_CK

TIM1_CH2

COMP2_INM
PGA2_INP
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o
i

hi3
[

LQFP48 C1

LQFP48 C2

8

Driver

i WES:

4=

Notes

iROIThRE

SHmeE

Fighnzhee

USART1_RTS

LPUART_RTS

EVENTOUT

10

10

PB4

I/0

COM_L

SPI1_MISO/12S1_MCK

TIM3_CH1

USART1_CTS

TIM17_BKIN

LPUART_CTS

EVENTOUT

COMP2. INP
PGA2_OUT

11

11

PB5

I/0

COM_L

SPI1_MOSI/I2S1_SD

TIM3_CH2

TIM16_BKIN

USART1_CK

COMP1_OUT

COMP1_OUT

12

12

PB6

I/0

COM

USART1_TX

TIM1_CH3

TIM16_CH1N

SPI2_MISO

UART1_TX

12C_SCL

EVENTOUT

TIM1_BKIN

COMP2_INP

13

13

PB7

I/0

COM

USART1_RX

SPI2_MOSI

TIM17_CH1N

UART1_RX

12C_SDA

EVENTOUT

12C_SCL

COMP2_INM

14

14

PF4-BOOTO

I/0

COM

(2)3)

BOOTO

15

14

PB8

I/0

COM

SPI2_SCK

TIM16_CH1

UART1_TX

12C_SCL

COMP1_INP
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] HHCITMAE
- N = B
3 3 s | Bl B | 2 SR NSRS
g S

EVENTOUT

USART1_TX

SPI2_NSS

I2C_SDA

TIM17_CH1

IR_OUT
- 15 VSS - G - - Ground
16 16 PB1 LU - - - TIM1_CH3N -
17 17 PBO LV - - - TIM1_CH2N -
18 18 PA7 LW - - - TIM1_CH1N -
19 19 NC - - - - - -
20 20 NC - - - = - -
21 21 - VBU - - - - -
22 22 PFO HU - - S TIM1_CH3 -
23 23 - VSU - - - - -
24 24 NC - - - - - -
25 25 NC - - - - - -
26 26 NC - - - - - -
27 27 - VSV - - - - -
28 28 PF1 HV - - - TIM1_CH2 -
29 29 - VBV - - - - -
30 30 NC - - - - - -
31 31 NC - - - - - -
32 32 NC - - - - - -
33 33 - VSW - - - - -
34 34 PF3 HW - - - TIM1_CH1 -
35 35 - VBW - - - - -
36 36 NC - - - - - -
37 37 NC - - - _ -
38 38 VIN - - - - -
39 47 Vss - G - - Ground
40 39 Vbbs - - - - -

SPI2_SCK ADC_INO
41 40 PAO - 1/0 COM - COMP1_INM

USART1_CTS COMP1 OUT
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o
i

b

3

h

LQFP48 C1

LQFP48 C2

8

Driver

i WES:

4=

Notes

iROIThRE

SHmeE

Fighnzhee

LPUART_CTS

COMP1_OUT

UART1_TX

SPI1_MISO/12S1_MCK

TIM1_CH3

TIM1_CH1N

IR_OUT

42

41

PA1

I/0

COoM

SPI1_SCK/I281_CK

USART1_RTS

LPUART_RX

LPUART_RTS

EVENTOUT

UART1_RX

SPI1_MOSI/12S1_SD

TIM3_ETR

TIM1_CH4

TIM1_CH2N

MCO

COMP1_INP
ADC_IN1

43

42

PA2

I/0

COM

SPI1_MOSI/12S1_SD

USART1_TX

UART1_TX

LPUART_RX

COMP2_OUT

SPI1_SCK/12S81_CK

12C_SDA

TIM3_CH1

COMP2_INM
ADC_IN2
COMP2_OUT

44

43

PA3

I/0

COM

SPI2_MISO

USART1_RX

UART1_RX

EVENTOUT

SPI1_MOSI/12S1_SD

12C_SCL

TIM1_CHA1

COMP2_INP
ADC_IN3

45

44

PA4

I/0

COM

SPI1_NSS/I2S1_WS

ADC_IN4
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3RS iRCITNEE
- N - X
2 | =2 st : % 3 £
3 3 S || ® | 2 SrmEE BiONTAE
g | g
USART1_CK
SPI12_MOSI
TIM14_CH1
LPUART_TX
EVENTOUT
UART1_TX
TIM3_CH3
RTC_OUT
SPI1_SCK/I12S1_CK
EVENTOUT
46 45 PA5 - 1/0 COM - UART1_RX ADC_IN5
TIM3_CH2
MCO
SPI1_MISO/12S1_MCK
TIM3_CH1
TIM1_BKIN
47 46 PAG - 1/0 COM - TIM16_CH1 ADC_IN6
COMP1_OUT
USART1_CK
RTC_OUT
48 48 Vece - S - - Digital power supply

. EfIfF, PA13F]PA14 W S |HIMECE /9 SWDIO F1 SWCLK AF IHaE, BIEWNZEEHIEIE. EEMNES ThIEEEH

;EQ
PF4-BOOTO BNARIFIARL, BTHIfERE.

A0 HEAE [ HER— S, F—AEREEFEREPEE— 10 %A, BRI 10 WREE HEmiER
(MODEy[1:0] 35 0B11) .
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3.1. w0 A ERIEEMRST

Z 3-5 iin[ A S FAThRERRGT

PortA AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PAO SPI2_SCK USART1_CTS - - - - LPUART_CTS | COMP1_OUT - UARTL_TX | SPI1_MISO/I2S1_MCK . - TIML_CH3 | TIM1_CHIN IR_OUT
PAL SPI1_SCK/I2S1_CK USARTI1_RTS - - - LPUART_RX | LPUART_RTS | EVENTOUT - UART1_RX | SPI1_MOSII2S1_SD - TIM3_ETR | TIM1_CH4 | TIM1_CH2N MCO
PA2 SPI1_MOSII2S1_SD USARTI1_TX - - UART1_TX - LPUART_RX | COMP2_OUT - - SPI1_SCK/I2S1_CK - 12C_SDA TIM3_CH1 - -

PA3 SPI2_MISO USART1_RX - - UART1_RX - - EVENTOUT - - SPI1_MOSI/I2S1_SD - 12C_SCL TIM1_CH1 - -

PA4 SPI1_NSS/I2S1_WS USART1_CK | SPI2_MOSI - TIM14_CH1 - LPUART_TX EVENTOUT - UART1_TX - - - TIM3_CH3 - RTC_OUT
PA5 SPI1_SCK/I2S1_CK - - - - - - EVENTOUT - UARTL_RX - - - TIM3_CH2 - MCO
PA6 | SPI1_MISO/I2S1_MCK TIM3_CH1 TIM1_BKIN - - TIM16_CH1 - COMP1_OUT | USARTL CK - - - - - RTC_OUT
PA7 - - TIM1_CHIN - - - - - - - - - - - - -

PA8 SPI2_NSS USART1_CK TIM1_CH1 - MCO - EVENTOUT | USART1_RX | UART1_RX | SPI1_MOSII2S1_SD TIM1_CH1 12C_SCL | TIM1_CH3N - -

PA9 SPI2_MISO USARTI1_TX TIM1_CH2 - UART1_TX MCO 12C_SCL EVENTOUT | USART1_RX - SPI1_SCK/I2S1_CK - 12C_SDA | TIM1_BKIN - -

PA10 SPI2_MOSI USART1_RX TIM1_CH3 - UARTL_RX | TIM17_BKIN 12C_SDA EVENTOUT | USARTI_TX - SPI1_NSS/I2S1_WS - 12C_SCL - - -

PA1l | SPI1_MISO/I2S1_MCK | USART1_CTS | TIM1_CH4 - - EVENTOUT 12C_SCL COMP1_OUT - - - TIM1_CH3N - 12C_SDA - -

PA12 SPI1_MOSII2S1_SD | USART1_RTS | TIM1_ETR - - EVENTOUT 12C_SDA COMP2_OUT - - - - - 12C_SCL - -

PA13 SWDIO IR_OUT - - - - - EVENTOUT | USART1_RX - SPI1_MISO/I2S1_MCK - - TIM1_CH2 - MCO

PA14 SWCLK USARTI1_TX - - UART1_TX - LPUART_TX EVENTOUT - - - - - - - MCO

PA15 SPI1_NSS/I2S1_WS USART1_RX - - UART1_RX y LPUART_RX EVENTOUT - - . B . . . B
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3.2.

im0 B S ALIAERR ST

% 3-6 w1 B SFATHACHRET

PortB AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PBO TIM1_CH2N - - - - - - -
PB1 TIM1_CH3N - - - - - - -
PB3 SPIL_SCK/I2S1 TIM1_CH2 - USART1_RTS - - LPUART_RTS EVENTOUT - - - - -
PB4 SPIlf_I\’/\I/:g(}leZS TIM3_CH1 - USARTL1_CTS - TIM17_BKIN LPUART_CTS EVENTOUT - - - - - - -
PB5 SPI]'ET;J[?I“ZS TIM3_CH2 TIM16_BKIN USART1_CK - - COMP1_OUT - - - - - -
PB6 USART1_TX TIM1_CH3 TIM16_CHI1N SPI2_MISO UART1_TX - 12C_SCL EVENTOUT - TIM1_BKIN - - - -
PB7 USART1_RX SPI2_MOSI TIM17_CHI1N UART1_RX - 12C_SDA EVENTOUT - 12C_SCL - - -
PB8 SPI2_SCK TIM16_CH1 UART1_TX - 12C_SCL EVENTOUT USARTL1_TX - SPI2_NSS 12C_SDA TIM17_CH1 - IR_OUT

3.3. w0 F EMAINEEM ST
% 3.7 i F SFATALRSY
PortF AFO AF1 AF2 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PFO - - - - TIM1_CH3 - - - -
PF1 - - - - - TIM1_CH2 - - - -
PF3 - - - - TIM1_CH1 - - - -
PF4 - USART1_RX SPI2_NSS UART1_RX - - - - - - - -
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4. = 1iE 35 bR o

OXFFFF FFFF

Block 7

0xEO000 0000

Block 6

0xC000 0000

Block 5

0xA000 0000

Block 4

0x8000 0000

Block 3

0x6000 0000

Block 2

0x4000 0000

Block 1

0x2000 0000

Block 0

0x0000 0000

ARM Cortex MO+
Internal peripherals

User space

Reserved space

IOPORT

AHB

APB

APB

Reserved

Factory config2. bytes

Peripherals

Factory configl. bytes

Factory configO0. bytes

Option bytes

uiD

FT

User Data bytes

SRAM

Code

System memory

Main flash

Addressable space

Main flash/
System flash/
SRAM

0x5001 1FFF
0x5000 0000

0x4002 33FF

0x4002 0000

0x4001 5BFF

0x4001 0000

0x4001 5BFF

0x4000 0000

OX1FFF FFFF
OX1FFF 1180
Ox1FFF 1100
OX1FFF 1080
Ox1FFF 1000
OX1FFF OF80
OX1FFF OF00

Ox1FFF OE8O
Ox1FFF OEOO

Ox1FFF 0000
0x0800 FFFF

0x0800 0000
0x0000 FFFF

0x0000 0000

=] 4-1 F7fka8RRsd
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%= 4-1 IFiEEsHbiL

Type Boundary address Size Memory area Description
0x2000 2000-0x3FFF FFFF | - Reserved -
SRAM SNERFEM LFBECE SRAM J9 4 KB,
0x2000 0000-0x2000 1FFF | 8 KB SRAM T SRAM H#E4HZS]E]3 0x20000000-
0x20001FFF
Ox1FFF 1180-0x1FFF FFFF | 59.6 KB Reserved -
R trimming B3E (& HSI trim-
Ox1FFF 1100-Ox1FFF 117F | 128 bytes | Factory config2. bytes mir_]? BUE) . FlashiSRgM size fe
BfER. LEERIeR. 1P enable
=R
EHFFFAZIRY HSI trimming %7
Ox1FFF 1080-0x1FFF 10FF | 128 bytes | Factory configl. bytes #E. Flash EERTEEESE. Ts
=
Ox1FFF 1000-Ox1FFF 107F | 128 bytes | Factory config0. bytes -
Ox1FFF OF80-0x1FFF OFFF | 128 bytes | Option bytes 53R EE( A option bytes (582
Code | ox1FFF OF00-OXLFFF OF7F | 128 bytes | UID Unique ID
Ox1FFF OE80-Ox1FFF OEFF | 128 bytes | FT FTER
Ox1FFF OEO0-Ox1FFF OE7F | 128 bytes | User Data bytes AFX
Ox1FFF 0000-0x1FFF ODFF | 3.5 KB System memory F58 boot loader
0x0801 0000-Ox1FFE FFFF | - Reserved -
0x0800 0000-0x0800 FFFF | 64 KB Main flash memory -
0x0001 0000-O0x07FF FFFF | - Reserved -
HRHE Boot BCEIEIER :
0x0000 0000-0x0000 FFFF | 64 KB %S"\Cg'tgrgaﬂsgsh -
3. SRAM
R 4-2 IMNR S FaEibiE
Bus Boundary Address Size Peripheral
OxEO000 000-OXEQOF FFFF 1 MB MO+
0x5000 1800-0x5FFF FFFF ~256 MB Reserved
0x5000 1400-0x5000 17FF 1KB GPIOF
0x5000 1000-0x5000 13FF 1KB Reserved
IOPORT 0x5000 0C00-0x5000 OFFF 1KB Reserved
0x5000 0800-0x5000 OBFF 1KB Reserved
0x5000 0400-0x5000 07FF 1KB GPIOB
0x5000 0000-0x5000 03FF 1KB GPIOA
0x4002 4000-0x4FFF FFFF = Reserved
0x4002 3C00-0x4002 3FFF 1KB Reserved
AHB 0x4002 3800-0x4002 3BFF 1KB Reserved
0x4002 3400-0x4002 37FF 1 KB Reserved
0x4002 3000-0x4002 33FF 1KB CRC
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0x4002 2400-0x4002 2FFF = Reserved
0x4002 2000-0x4002 23FF 1 KB Flash
0x4002 1C00-0x4002 1FFF 2 KB Reserved
0x4002 1800-0x4002 1BFF 1 KB EXTI
0x4002 1400-0x4002 17FF 1 KB Reserved
0x4002 1000-0x4002 13FF 1 KB RCC
0x4002 0400-0x4002 OFFF 1KB Reserved
0x4002 0000-0x4002 O3FF 1 KB DMA
0x4001 5C00-0x4001 FFFF 32 KB Reserved
0x4001 5800-0x4001 5BFF 1 KB MCUDBG
0x4001 5000-0x4001 57FF 2 KB Reserved
0x4001 4C00-0x4001 4FFF 1 KB Reserved
0x4001 4800-0x4001 4BFF 1 KB TIM17
0x4001 4400-0x4001 47FF 1 KB TIM16
0x4001 4000-0x4001 43FF 1KB Reserved
0x4001 3C00-0x4001 3FFF 1 KB Reserved
0x4001 3800-0x4001 3BFF 1 KB USART1
0x4001 3400-0x4001 37FF 1 KB Reserved
0x4001 3000-0x4001 33FF 1KB SPI1/I2S
0x4001 2C00-0x4001 2FFF 1 KB TIM1
0x4001 2800-0x4001 2BFF 1 KB Reserved
0x4001 2400-0x4001 27FF 1 KB ADC
0x4001 0C00-0x4001 23FF 6 KB Reserved
0x4001 0800-0x4001 OBFF 1 KB VREFBUF
APB 0x4001 0400-0x4001 O7FF 1 KB Reserved
0x4001 0300-0x4001 03FF PGAX/OPAX
0x4001 0200-0x4001 O2FF 1 KB ggmg;
0x4001 0000-0x4001 01FF SYSCFG
0x4000 B400-0x4000 FFFF 19 KB Reserved
0x4000 BO00-0x4000 B3FF 1KB Reserved
0x4000 9C00-0x4000 AFFF 5 KB Reserved
0x4000 9800-0x4000 9BFF 1 KB Reserved
0x4000 9400-0x4000 97FF 1 KB Reserved
0x4000 8400-0x4000 93FF 4 KB Reserved
0x4000 8000-0x4000 83FF 1 KB LPUART1
0x4000 7C00-0x4000 7FFF 1 KB LPTIM1
0x4000 7800-0x4000 7BFF 1 KB Reserved
0x4000 7400-0x4000 77FF 1KB Reserved
0x4000 7000-0x4000 73FF 1KB PWR
0x4000 6C00-0x4000 6FFF 1KB Reserved
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0x4000 6800-0x4000 6BFF 1 KB Reserved
0x4000 6400-0x4000 67FF 1KB Reserved
0x4000 5C00-0x4000 63FF 2 KB Reserved
0x4000 5800-0x4000 5BFF 1KB Reserved
0x4000 5400-0x4000 57FF 1KB 12C
0x4000 5000-0x4000 53FF 1KB Reserved
0x4000 4C00-0x4000 4FFF 1KB Reserved
0x4000 4800-0x4000 4BFF 1 KB UART1
0x4000 4400-0x4000 47FF 1 KB Reserved
0x4000 3C00-0x4000 43FF 2 KB Reserved
0x4000 3800-0x4000 3BFF 1 KB SPI2
0x4000 3400-0x4000 37FF 1 KB Reserved
0x4000 3000-0x4000 33FF 1 KB IWDG
0x4000 2C00-0x4000 2FFF 1KB WWDG
0x4000 2800-0x4000 2BFF 1KB RTC
0x4000 2400-0x4000 27FF 1 KB Reserved
0x4000 2000-0x4000 23FF 1KB TIM14
0x4000 1800-0x4000 1FFF 2 KB Reserved
0x4000 1400-0x4000 17FF 1 KB Reserved
0x4000 1000-0x4000 13FF 1 KB Reserved
0x4000 0800-0x4000 OFFF 2 KB Reserved
0x4000 0400-0x4000 O7FF 1 KB TIM3
0x4000 0000-0x4000 O3FF 1 KB Reserved

1. 3R AHB #R/EA Reserved AUiBHEZS[E], FTTiESIR(E, 1£E9 0, B4 HardFault; APBiREA
Reserved fitslit=siE], FTTiEER(E, #EEA 0, ALF=4 HardFault,
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5. BSiFH

5.1. MWiKFH
BRAERTRIRER, ATERIEBEERLA Vss AEE,
51.1. w=IMEMRXE
PeAEsETARE, BITTEIREIREE Ta = 25 °C 1 Ta = Tamay FHHTHIS B EBFUR L, RIEFERIRN
NERE. HEBEMM RS NARIR/IMEFIREKE.
BEFRETAHRNBSTER. RIMFEM/STI 2S8R, FKEEPHTIL. ROMFRX
HESETHRUN, BEYEBNSER=ENNERE.
5.1.2. HBENE
PRAEsETARE, BARUEIRRELT Ta= 25 °C 1 Vec = 3.3V, XEHIENEBTRIHESHRZITR,
B ADC BEHERBIN—MIERURRIRE, EMEERETETIASE], 95 %S HIRE
INFETFAHIIEIE.
5.2. BYWRATMEE
MENES F LB LA TRIGLEHRVERAE, TTRSSECHKAMNRA., XBEREFIHTAT
BERSZHBEEDSE, HARWREELRG FERGNIIERMELR. KA IIFERABERME TR
Ry ay: T S
%= 5-1 EBERFIE™
7S iR =ME =A(E =13
Vee HNEREMERFEIR -0.30 6.25 v
Vi Tolerant 5 | IRV NEBIE -0.30 6.25 v
Hfths [IRYMNEE -0.30 Vee+0.30
1. EBIR Vec FOitE Vss 5 IR 2RIERE MR AP EEINRIHEB R F L.
= 5-2 BB
7S iR =A(E =1}
lvee Wi Vee 5BV E B R RER AT @ 120
Ivss T Vss 5IBIRYS IR (FRHEBITR) © 120
Shoen@ Fir8 110 F#zH05 | BB S\ LR 7R 100
Fi8 110 FzHI5 [BIRO S hiFE R 100 mA
= 1/0 RUBHERIR (B} COM_L 1/0 4b) 20
lio@iny {FR= COM_L 1/0 AUk R IR 80
£3 /0 BYRIEE R 20

1. EBR Vec Mlith Vss 5 IR RLRIEZRRIIME TP B E RSB RS L.
2. 10 KEAIZE 5| fiE XHAEFS.
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X 5-3 2B

S ) i #iE =213
TsTe FEEESCE -65 ~ +150 °C
To TRRESEE -40 ~ +105 °C
5.3. I{E&H
5.3.1. BRAIEFRHE
= 5-4 BREITIERME
3= e =4 =IME RBAE =213
fHeLk AEE AHB BT SRR 0 72 MHz
freLk AEB APB RFEhsiER 0 72 MHz
Vce WETIERE - 2.0 5.5 Vv
Vi Toleran 5 |FEINEEE - -0.3 5.5 v
Hfths5 FIENEE - -0.3 Vee+0.3
Ta NERE - 40 105 °C
T EETE - -40 125 °C
5.3.2. ETHBIEFH
7 5-5 FEERNREE TS
7S 8 =4 =IME RBXE L=<y
tvee Voo LFHERE a 10 - us/V
Vee TREER Vee TP 20 °°
5.3.3. RSN PVD 1EHYFIE
2 5-6 POR/PDR/BOR #&bigt
75 S84 =M RME | HBE | BRXE | 2
trsTTEMPOR | EAIFLEERT(E] - - 4.00 7.50 ms
. A 1.50 1.63 1.70 Y,
Veoreor | LR QI TRER 1.45 1.60 1.68 v
Vrorhyst!!) | PDR 1B - - 30 - mV
BOR_LEV[2:0]=000 (_EFHE)
BOR_LEV[2:0]=000 (TF&iB) -
BOR_LEV[2:0]=001 (LFHE)
BOR_LEV[2:0]=001 (FF&B)
Voo BOR FIEEIE BOR_LEV[2:0]=010 (LFHE) 2.10@ 2.20 2.30 v
BOR_LEV[2:0]=010 (FF&iB) 2.00 210 | 2.20@
BOR_LEV[2:0]=011 (LFHE) 2.29@ 2.41 2.52
BOR_LEV[2:0]=011 (TFB&5) 2.19 230 | 241@
BOR_LEV[2:0]=100 (LFH5) 2.47@) 2.59 2.71
BOR_LEV[2:0]=100 (T&iB) 2.39 2.51 2.63@
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75 e E G =IME | HBE | RXE | B
BOR_LEV[2:0]=101 (LFHH) 2.67@ 2.80 2.93
BOR_LEV[2:0]=101 (TB&iB) 2.55 268 | 2.81@
BOR_LEV[2:0]=110 (EFHf) | 2.84@ | 2.98 3.12
BOR_LEV[2:0]=110 (FF&5 2.77 2.90 3.03@
BOR_LEV[2:0]=111 (LFHA) 3.06@ | 3.21 3.36
BOR_LEV[2:0]=111 (TF&R) 2.96 3.10 | 3.25@
V Bor hyst | BOR IR - - 100 = mV
1. HIRIHRIE, AEEFFHE.
2. MIEETERER, TEEHU,
% 5-7 PVD 1R
75 e =M IME | HBYE | RA(E | Bfu
PVDT[2:0]=000 (LFHE)
PVDT[2:0]=000 (T o
PVDT[2:0]=001 (LFHE)
PVDT[2:0]=001 (TFER)
PVDT[2:0]=010 (EFHF) | 2.10@ | 2.20 2.30
PVDT[2:0]=010 (RS 2.00 210 | 2.20@
PVDT[2:0]=011 (LFHE) | 2.29@ | 2.41 2.52
R e — PVDT[2:0]=011 (TFFE5 2.19 230 | 2.41@ v
PVDT[2:0]=100 (LEFHA) | 2.47@ | 259 2.71
PVDT[2:0]=100 (TFEE 2.39 251 | 2.63@
PVDT[2:0]=101 (LFF) | 2.67@ | 2.80 2.93
PVDT[2:0]=101 (&G 2.55 268 | 2.81@
PVDT[2:0]=110 (LFHiF) | 2.84@ | 2.98 3.12
PVDT[2:0]=110 (TB&E 2.77 290 | 3.03@
PVDT[2:0]=111 (LFHE) | 3.06@ | 3.21 3.36
PVDT[2:0]=111 (TK&E) | 2.96 3.10 | 3.25@
Vevonyst! | PVD 1B - - 100 - mV

1. BRHRIE, AEEFFE.
2. BIRETFEMRER, TEEFHNL.
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5.3.4. T{reBift4FiE

* 5-8 IR
e P BB BAE e
=] M
o~ BE RARHE SEMHZ) | SMERIH {efEst Ta=25°C TA=85°C | Ta=105°C
PLL 72 MR_VSEL = 2’600 3.37 - -
HSI 8 MR_VSEL = 2'b01 0.91 - -
LSl XA o
(SLEEF_EN=0) 32.768 kHz MR_VSEL = 2’601 0.47 - -
LSI
_ 32.768 kHz MR_VSEL = 2'b01 0.41 - -
ace | Flash | While(1) (SLEEP EN=1) mA
(Run) PLL 72 MR_VSEL = 2'b00 5.40 - -
HSI 8 MR_VSEL = 2’601 1.12 - -
LSI Fia e
(SLEEF EN = 0) 32.768 kHz MR_VSEL = 2'b01 0.47 - -
LSI .
(SLEEF_EN=1) 32.768 kHz MR_VSEL = 2’601 0.41 - -

1. ERMHRIE, AEEFFUE.
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7= 5-9 Sleep IRILEER

e 4 BEYEW FN =] o
iZT = AR SE(MHz) JMZHT {Hea Ry Ta=25°C Ta=85°C Ta =105 °C
PLL 72 MR_VSEL = 2'b00 1.97 : :
HS| 8 MR_VSEL = 2'b01 0.57 : :
(SLEEFLE"EN _o) 32.768 kHz A MR_VSEL = 2'b01 0.47 i i
- coon | whiect (SLEEF';S:EN _1 32.768 kHz MR_VSEL = 2'b01 0.41 - - "
(Sleep) PLL 72 MR_VSEL = 2'b00 4.25 - -
HSI 8 MR_VSEL = 2'b01 0.81 i i
(SLEEF';S:EN _o) 32.768 kHz i MR_VSEL = 2b01 0.47 - -
(SLEEFLE'EN _1 32.768 kHz MR_VSEL = 2'b01 0.41 : :

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

FH BRENEO EX(E
e : Hefst o2t TazgsC | Tacisc | O
MCU Driver
RTC + IWDG + LPTIM with LS| DLPR_VSEL = 2b10 33 170 - -
IWDG with LS| DLPR_VSEL = 2b10 33 170 - -
lec(Stop) LPTIM with LS| DLPR_VSEL = 2'b10 33 170 - - WA

RTC with LS| DLPR_VSEL = 210 3.3 170 : :

IMBKIT DLPR_VSEL = 2'b10 3.0 170 : :

1. HRETERER, FEEFFU.
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5.3.5. {RINFEIETIREERY(E)
%= 5-11 {RIhFEE={ IR EERY 8]

Hs sHO {iteatEzg @ E S HBNEC) | RX(E =173
twusteer | Sleep HIMGEERT(E] - Flash 4732/, HSI (8 MHz) {ERRGHTE 11 - CPU cycles
DLPR {#tF8, DLPR_VSEL=00 | Flash #1{7#2%, HSI (8 MHz) {EANEShIH 15
twusToP Stop IREEfSFA Run B&] DLPR {#{8, DLPR_VSEL=01 | Flash H#{752R, HSI (8 MHz) {EAZRZRTEP 15 - us
DLPR f{tB, DLPR_VSEL=10 | Flash $#1T#2%, HSI (8 MHz) {ERZRTEH 15

1. IREERTERSNERMIREERS EFHAERFIEFIENE—FIES.
2. IAEERTRYMAERE,
3. BIRETHERER, FMEEFHN.
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5.3.6. PIGRESHASHHIE HS| 451

= 5-12 WERSSRATERER

s e =4 RIME | BBYE | RX(E | 8
fusi | HSI SR - - 8.0 - | MHz
Vcee=3.3V, Ta= 25 °C -1@ 1@
Atempnsisy | HSI 8SM STEZRBEERS | Vec=2.0 ~ 5.5V, Ta=-20 ~ 85 °C -1.5@ 1.5@ %
Vce=2.0 ~5.5V, Ta=-40 ~ 105 °C -2 2@
frrim® HSI 5B E - - 0.1 - %
Dhsi® HZ=E - 45 551 %
tstabHsy | HSI F2ERT(E) . i _ HS
lecmsy @ | HSI IS 8 MHz - 95 - HA
1. BIRIHRIE, AEEFFUEH.
2. WIERTERER, TR,
5.3.7. PIERMESARIHRIR LS| 451
7 5-13 EMESRAT I
) 88 = BIME | HBE | RXE | 8
fLsi LS| $iiR - - 32.768 - kHz
Ta=25 °C, Vcc=3.3V -3 3@
AtempLs)y | LSI SRR EER Vec=2.0~55V, Ta=0~85°C -5@ 5@ %
Vcec=2.0~55V, Ta=-40~ 105 °C -8 8@
frrm@ LS| AR E - - 0.5 - %
tstabsy® | LSI F&ERTE - - 100 - us
lccesy® | LSITHEE - - 300 - nA
1 BEVHRIE, TR,
2. PURETERER, FEEHN.
5.3.8. SHETR PLL 1L
3 5-14 SHEINERE
s e 54 BME | HBE | RX(E =13
feLL N EINGER Ta=25°C, Vcc=3.3V 8w - 24 MHz
fpLL out TR Ta=25°C, Vcc= 3.3V 481 - 144M MHz
tLock SifERTE feLL IN= 24 MHZ - 50® - us
1. BIRIHRIE, AEEFEFE,
5.3.9. TFHaz8451E
% 5-15 fFhifssistt
) sH =4 HBE | RXEY | B
torog YmiERTIE) - 1.0 1.5 ms
terase /B X/ RERRATE - 35 4.5 ms
lcc TURFRINGE - 2.0 3.0 mA
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9s 8H =14 HBE | RXEY | B
WK R ERRINFE 2.0 3.0
1. HIRIHRIE, AEEFFUE,
= 5-16 AR IR EFNEIRRTS
s 8H =4 mIMEY [==1vd
Ta=-40~ 85 °C 100
Neno BEIREL A kcycle
Ta=85~105°C 10
treT HUR(RIFHAR 10 keycle Ta = 55 °C 20 Year
1. HIRETEZER, AEdr=+hilik.
5.3.10. iRCI4FME
% 5-17 10 B4
B5s 24 i =/IME HBE | BKEH | B
TR 110 BIN{REE
Vi 2.0V<Vcc< 55V 0.3*Vce \Y
Tolerant /0O #IN\{KEEE
FrofE 1/0 I NSEE
ViH 2.0V<Vcc< 55V 0.7*Vce \Y
Tolerant /0 i N\ B
FofE 110 FEZ4SEE RIR
Vhys(l) 200 mV
Tolerant I/O [e4SEEIEIRIH
tEE 11O Vss<Vin<Vce +1
. . Vss<Vin<Vce +1
@ | BINTRERTE WA
Tolerant 1/O Vee<VingVeet+l V@ 3
Vce+l VEVinNSB5V 1
Rpu® St avazElis] ViN=Vss 30 50 70 kQ
Reo® | RIEETHIFEFE Vin=Vee 30 50 70 kQ
Cio 110 S|HIEEE 5 pF
tasexm)® | FINIEREEE ENI=1, ENS=1 3 5 10 ns
tns(IZC)(l) 2C I NIENRE IIC_FILT_EN=1 100 145 300 ns

AWM R

. BIRTHRIE, AEEFEFNLE.
. SNSRMEAESES B RAEERERE, NRBEREET=AE.
. FRFAITFRIEBERIRITA— N EIERIEE R — ] FF XA PMOS/NMOS L,
Veet+l VSR AEAMEIEL 5.5 V,
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7% 5-18 BtHEB EAFIEC)

7= 85 16| = mIME | ®RX(E | B
GPIOx_OSPEEDR=11 | loL =50 mA, Vcc2 5.0V - 0.50
VoL@ | COM 10 i{KREEE GPIOX_OSPEEDR=11 | loL =50 mA, Vcc23.3V - 0.55 \Y
GPIOXx_OSPEEDR=11 loo =8 A, Vcc2 2.7V - 0.40
GPIOx_OSPEEDR=11, lo.=80 mA, Vcc2 5V - 0.55
EHS=1
GP'OX—OESHPSE_ElDR:m' lo,=60 MA, Vcc 25V - 0.45
Vo® | COM_L HiHH{KEEF — \%
GPIOX_OSPEEDR=01, loL=40 MA, Vec > 5V - 0.40
EHS=1
GPIOX_OSPEEDR=00, lo,=20 MA, Vcc 2 5V - 0.30
EHS=1
Vorld COMFICOM LIO%) | GPIOX OSPEEDR=11 lo. =16 MA, Vec2 3.3V | Vec-0.70 - v
OH .
HSHBE¥ GPIOx_OSPEEDR=11 lo.=8mA, Vcc= 2.7V | Vce-0.45 -

1. 10 ERETS%E5|fIE X HAIEFIRAS.
2. BIRETERER, AEEFHUE.
3. WFABRENAES, RASER (8 Vo5 Vo FFAERIEREH) AREITE 5-2 Bttt PHERAER

EESEL ZlorEin.

5.3.11. ADC 4§

7 5-19 ADC #5%

s o EE RVE | HBYE | RAE | B
Vee I FRE - 2.0 - 5.5 Y
fabc = 16 MHz - 1.00 -
Vee 5IBIFER faoc = 32 MHz - 1.00 - mA
fanc = 48 MHz - 1.1@ -
2.0V<sVcesb5V 4 - 8
2.5V=Vcesb5V 4 - 16
froc ADC PR 2.7 VsVcesb 5V 4 - 48 MHz
VREF+ = VREFBUF - - 2
Vrer+=Vcc22.0V - - 0.5
@ pem VRer+=Vcc22.5V - - 1 Msps
Vrer+ =Vcc22.7V - - 3
Vrer+ = VRrersuF, fanc = 2 MHz - - 0.125
Vain RSB E BimtR 0 - Vee v
Ran® HMNEBEINBEHTE) - - - 33 kQ
RaocM® | RAFFFREEIE - - - 1.2 kQ
CapcM@ REBREFRIFES - - 25 3 pF
- . fabc = 16 MHz 12 Hs
foa LS - 192 1/faoc
<@ SRR fapc = 16 MHz 0.156 - 40.03 ps
- 25 - 640.5 | 1/fanc
tsamp_sewp™ | SREFFESZATIE) (PRERIEIE) - 20 - - us
tstas® L ERREERTE) - 0 0 3 us
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#s 28 =4 =IME | BBYE | RA(E | B
) faoc = 16 MHz 1 40875 | s
@ Eatimn:
teon RAREIE 16 ~ 654 1/fapc

1. EIRMHRIE, AEEFFUE,
2. BIRETHERER, TEEFHNL,
3. TESMERfRARS, FREGIMEI Lfecie ATRER.

a) Ran<

Ts

— Rabpc
fapcxCapcxIn(2N+2)

b) EANRBATRERAKIMNRETL, FEEIREJLUNF 1/4 LSB, HF N =12, TR 12 (9HER,
2 5-20 Rain Max for fapc = 32 MHz™

RanExA{E (Q)
SRAFEHA(TS) KEEAdE (ts) Proe— p—
25 78.13 100 -
6.5 203.13 330 100
12.5 390.63 680 470
24.5 765.63 1500 1200
475 1484.38 2200 1800
92,5 2890.63 4700 3900
247.5 7734.38 12000 10000
640.5 20015.63 39000 33000
1. HIRIHRIE, AEEFFE.
7= 5-21 ADC ER7SAHFIENRE)
s sH S =IME ki RAE =2Tvd
ET GERE ERimtRT +4.0 +8.0
EO (RIZIRE Bt +2.0 +5.0
EG IBEmRE BigiER, +3.0 +6.0 LSB
ED MoR%MRE Bt +0.8 +1.0
EL RRGhRE ERRAE +2.5 +5.0

1. ENRIHRIE, AEEFHL.
2. ADC DC Uitz RIS,
3. ADC BESKREFENERKIR: FTEEBAHAREEIBAS N DENRERR, BAXFSEER

PE(ES— MENRNS ) L IEfEHTRYSRIREE., BINIERTRE £ REENE AT ERIUS L,

St iE) EI— P ESETRE.

(3
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% 5-22 ADC Fh4FHE@e)

24 = =IME BIRY(E RAE Bafy
ENOB BRI ERimtE, 10.0 bit
SINAD (SIRLELY ==l ey 62.0
SNR {SIRLL ==l ey 62.9 dB
SFDR TS e E ERumiRET( 72.3
THD ISV =] ==l e -69.5

1. BRIHRIE, AEEFFMLE,

2. ADC DC izl s,

3. ADC BEESREIFNEBRXR: FEEHATHIIREREIESAS I EDEANRAERR, RAXESEER
RS —MEIEINS | EIEETRAEIRREE, BN ET R R B ENERIGRERIS I LE, (3]
St ziE) EI— EEETIRE.

5.3.12. EEER=S4SH

= 5-23 LLIRE4FE™
Hs 25 =4 =RIME | HEBYE | BXE | BfU
VIN MANBEEE - 0 Vce \Y
Y SRR 5
tstart | BEIATIE reT— = us
200 mV EE [SIEL Vee22 V 50 200
o — 100 mV FIXENER[E fﬁ*ﬁi? Vee22 V 1500 4000 .
>200 mV FiEk EiRE Vee22 V 300
100 mV SIKFEEE el Vee22 V 4000
Voffset QEUEIEEE +5 +10 mV
- ToIRHThAS 0
Ve | IETREE SR 20 mv
SRR 250
AT
R FRERIE, 10
lecc | IH3E IS, MIANGEESA | EEER 250 pA
TIXFIERE 100 mV, N
50 KHz B3 FRERIE, 10

1. BRHRIE, AEEFPUE.
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5.3.13. iIZEMASEISHE

3 5-24 I ERUREMFM
ws 284 4 =mIVME BEYE mAE | B
Vee HEBERE - 2.5 3.3 55 \Y
Vin HMINBEEE - 0 - Vce V
Vour HIHEBE Croap < 25 pF, Rioap =5 kQ 0.2 - Vee-0.2 Y,
ILoAD IXEHEER - - - 1 mA
loap_peal” | IRFNERIFR (PGA &%) - - - 0.5 mA
CLoap REEBE - - - 25 pF
RLoap ThEEsfE - 5 - - kQ
v NI Ta=25°C +5 v
[¢) Al A N - - m
£HE, 2RE +10
CMRR® TSR ¥R 1 kHz - 60 - dB
$ER 1 kHz, Croap < 25 pF, i 80 i
RiLoap 2 5 kQ, Vcom = Vcc/2
PSRR() EEIRINEIEL (FEXTTF 47 1 MHz, CLoap < 25 pF, 48 i ) 4B
Vee) (BSERNE) RLoap = 5 kQ, Vcom = Voc/2
$=& 10 MHz, CLoap < 25 pF, 20 ) i
RLoap 2 5 kQ, Vcom = Vcce/2
uGBw® =l va s 200mV < Vout £ Vcc-200 mV 5 10 - MHz
EIEZR(M 10% *Vec El s
SR 1BfET - 8 - Vl/us
90%*Vcc) < i i
100 mV < Vout < Vcc-100 mV 65 95 -
AOM FRERHE S dB
200 mV < Vout < Vcc-300 mV 75 95 -
ILoap = max B, RLoap = min,
Vorsat BRARHIEFIBEE o Vce-200 - - mV
> Input at Vcc. IRFBIET
v N ILoab = max or RLoap = min, ) v
OLSAT /N IEFNERE Input at 0. FRBGHEEL - - 00 m
®m BAHAE ERFEIRTL, Veom=Vcc/2 55 65 - °
GM TSN IRBEIRT, Vcom=Vcc/2 8 - - dB
t AT RIS Ei@tED,, Croap < 25 pF, 3 5 .
su e - y
9 98%*Vee) Rioap 2 5 kQ, ERFEIRT
PGA #3%= 2, y ) ]
200mV < Vout =Vcc-200mV
PGA t8#5= 4 2 ) 5
TFAatssn 200mV < Vout < Vcc-200mV o
(]
PGA #3%= 8, 3 ] 3
200mV < Vout < Vcc-200mV
PGA t&z5= 16
PGA f% 5 ) 5
RERR 200mV < Vout < Veo-200mV
= PGA 128= - B ] 1
200mV < Vout < Vcc - 200mV
PGA 1&#5= -3, 2 ) 5
RiEEEIRE 200mV = Vout < Vcc-200mV %
PGA #3%= -7, 3 ] 3
200mV < Vout < Vcc-200mV
PGA 1&z8= -15, -5 - 5
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ws £ i =IVE BIENE BAE | B
200mV < Vout < Vcc-200mV
PGA 1#35= 2 - 640/640 -
R2/R1 (PIEREBRALLAH PGA 1#35= 4 - 960/320 - Q
(PGA =L, IEHEHIN)) PGA 1#5= 8 - 1120/160 -
PGA 1#35= 16 - 1200/80 -
FERE RIS
PGA 1#z8= -1 - 640/640 -
R2/R1 (PIEREBRALL A PGA 1#%5= -3 - 960/320 4 Q
(PGAtEL(, RIEHIN)) PGA #&z5= -7 - 1120/160 -
PGA if835=-15 - 1200/80 -
eN™ FB IR ! Kz, IHIBHENE S kO i R - uVAHz
10 kHz, $tHEBFEAE 5 kQ - 90 -
lec OPAMP T{EEBifR EiEtE. Tk, REER - 1.3 22 mA
1. BIRIHRIE, AEEFFUIH.
5.3.14. imEfERkEIFIE
% 5-25 [REE R
s 88 BIME | BBYE | BXE | B
@ Vsense XS FRERIZ M E - 12 15 °C
Avg_Slope® SEgRIER 2.3 25 2.7 mV/°C
Va0 30°C (+5°C) RIRYEBIE 0.74 0.76 0.78 Y,
tstarT® FEENTATE] - 70 120 us
ts_temp® HIEEGRERTRY ADC RiFATE] 20 - - Hs
1. BIRIHRIE, AEEFFUEH.
2. PURETERER, AEEHNR,
5.3.15. HESEHEFE
%= 5-26 HESEBE (Vrernt) 54D

i) 88 BME | HBE | RX(E =2y
VREFINT REFSEBE 1.17 1.2 1.23 \Y/
tstart vrefint WEBSE B LSt E - 10 15 Hs

Tcoet BEFRE - 100® - ppm/°C

lvee Veernt FEAERIFRIRHRAE - 12 20 LA
1. BIRIHRIE, AEEFFUE.
* 527 NEMNSEHE (Vrersur) 4%

75 e = BIME | HBYE | BX(E | 8
VREF20 2.048VNESEHBE | Ta=25°C, Vec=3.3V | 2.028 | 2.048 2.068 v
VREF15 1.5V RESERBE Ta=25°C, Vec=3.3V | 1.485 1.5 1.515 %

VREF1024 1.024V RESFEBE | Ta=25°C, Vec=3.3V | 1.014 1.024 1.034 \Y;
Teoert vREFBUF() | VRersur IREZREN Ta=-40~105°C - 150 - ppm/°C
tstart vrersur" | Vrersur IEEHATE - - 350 450 us
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1. BRIHRIE, AEEFFME.
5.3.16. COMP ABEZSEHB[EIFE6-bit DAC)
*F5-28 NESEHE (Vrerewr) 514

Bs 24 =i =IME BERYE O RAE =-1v]
AVabs %Xﬁ{ﬁ% - - i0-5 - LSB
1. HIRIHRIE, AEEFFUL,
5.3.17. ERIEISH
= 5-29 EREYTE
Hs 24 =4 =mIME | BRXE BAfy
t SER SR 4> YA ] - ! - UL
res(TIM v EH
es(T) RER AR frvkew = 72 MHZ 13.889 \ ns
CH1 ~ CH4 B95ERT e84 NEBRT & - . frimxcLk/2
fext MHz
$mzR frimxck = 72 MHz - 36
ResTim TERTER DR - - 16 bit
16 iz SRR : ! 27|t
AYAh PEEYE:
> frimxcLk = 72 MHz - 910 us
tcounTER
32 fiH e E ' : 27|t
AYAh PEEYE:
= frimxcLk = 72 MHz - 59.65 S
%= 5-30 LPTIM1 (RS $I%HE LSI)
b fibapl PRESC[2:0] REHE mAmEE Bafy
/1 0 0.0305 1998.848
12 1 0.0610 3997.696
14 2 0.1221 8001.946
/8 3 0.2441 15997.338 s
/16 4 0.4883 32001.229
/32 5 0.9766 64002.458
164 6 1.9531 127998.362
/128 7 3.9063 256003.277
% 5-31 IWDG H(RT$EE LSI)
b iibapl PR[2:0] REHE EAEHE Bafy
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 5-32 WWDG %FH (AT $i5E#E 48 MHz PCLK)
b fibapl WDGTB[1:0] RMiEHE RAmHE By
1*4096 0 0.085 5.461
2*4096 1 0.171 10.923 s
4*4096 2 0.341 21.845
8*4096 3 0.683 43.691
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5.3.18. @l O4FE

5.3.18.1. I°C BB
12C #IHE 1°C B USRI FAAYEK

B FRAER (100 kHz)
B HEERR (400 kHz)
B REIESRIET( (1 MHZ)
12C SDA #0 SCL EHEBEIIERINEE, S8 TE.
X 5-33 12C Bk assE

s sS4 =IME | BXE | 28I
tar | PRGNS IERSIPHIRIRIEFEERTIE) (FETPREIIFELRT EIRIRIERGDH) 50 260 ns

5.3.18.2. BR{FI/MEIEO SPI 51E

2 5-34 SPI 4%

s 8H 4 mIME mAE =21v3
fsck o FEHE - 36
1/te(sck) SPI Bfihife MAAER - 24(2) MHz
(o0 | SPIRSEIEFIITHERIE) | SBFBE:C = 15pF : 6 ns
tsunss) NSS & 37A(8] MHEL 2*Tpelk - ns
th(nss) NSS {RIFhTE] MIHUER 2*Tpelk - ns
ia(;‘éi':)’ SCK BB F/{FFAT 1A EHUE, presc =2 Tpok-2 Toektl | ns
tsu(MI) s A XAt HEH-M%EE 1 -

teus) HUER N ZATE) S . - ns
thovi) e\ fetdn FHUE 5 -

o HUEHINRISATE Ut > - ns
taso) HUEH HIAIRIATE) MR 0 3*Tpelk ns
Lais(s0) bl e [ |=] MR 2.5*Tpeik - ns
tvso) MRS, (fFeBLiGZfE) 0 20 ns

e =R CR L

tv(mo) s T FIEX (FREOIEZfE) B S ns
thso) N AT MHURT, 2 -

R R (RISRTE) st 1 - ns

DUCy(SCK) | SPI MHLEINBTEh 5ZSEY MR 45 55 %

1. EHEEMRSEM frok = 72 MHz,
2. EHTEEHREM feck 2 48 MHZ,
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NSS input
o Tosy —— o Thpsy ——>
v T | ) et
CPHA=0 \ l
- CPOL=0
=]
Q.
S
=
=
I CPHA=0 /
CPOL=1
T Tl e ey T K
MISO output First bit OUT Next bits OUT Last bit OUT —
TMSM
Taen—
MOSI input First bit IN Next bits IN Last bit IN
5-1 SPIBY/FE - MHHEZN, CPHA=0
NSS input ’\
o Tes ———> <—TN\W—>§
s T | ey |
CPHA=1 / \
- CPOL=0 | |
3 i i
= | |
h= | |
= —_ i I
2 CPHA=1 \ | T
CPOL=1 ) b {
L, j«—TMM — rT\,\mf— Tyt T € T
MISO output - Firgt bit OUT Next bits OUT Last bit OUT I
€T 51— Thesty
MOST input First bit IN Next bits IN Last bit IN

5-2 SPI BY/=E — MR, CPHA=1

NSS input
CPHA=0
- CPOL=0
2
=
= CPHA=O — — —
CPOL=1 _/
CPHA=1 /
- CPOL=0 P
2
5
g | cemal \
CPOL=1 : _
g i
MISO input MSB IN BIT6 IN >< LSB IN ><
Ty ——

MOST output >< MSB 0UT BITL OUT LSB OUT ><

Lo Thnken,

& 5-3 SPI B FFE] — AR
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5.3.18.3. I°’S #4514

7 5-35 IS EORE

#s 25 £ =IME RAE Eafy
fs 12S EESRAESRER - 8 192 kHz
fmcLk 12S FRTstaH - 256 x fs 256 x fs kHz
FEAEIE - 64 x fs
fex b
1fteek) 1°S Ryt MEZHE - 64 x fs KHz
Dck 1S Aggh g ZsEl MR R 30 70 %
V00| PSRYHETHRIETE | S CL= 50 pF - 8
tvws) Ws BT R - 2
) FE 3
thws) W {RI5HTE] it 5
= ]
tsuws) Ws 7T/ IN e 4
tsu(sb_MR) . L Fizles 3
R NENIATIE)
tsu(sb_sR) MU EE 4 ns
T °
th(sp_sR) i el MIZWEE 2
tv(sp_ MIZIES (FREmAZ B - 20
O | wimm e acelliiiies,
tvisp_m) FiRWEE ([FREDiGZR) - 5
th(sp_ MIZIKES (FREIiEZ G 2
"D wimm e acelliin ‘R
thso_mm) FiRWEE ([FRELiGZR) 1

CEPOL=0

K input

CEPOL=1

(o> *+— T >

i Thtes
WS input Y /
Teutey
Totan_m T
Toimsm

! |
i i o
Sl transit L3B mransmit | | MEB tramsmit y | BT transmit
J | i i
|
i 1 P
S0 transit >< LSB receive X | MR receive >< Bith receive
! i
| 1 1
|

Ty Tom=

& 5-4 1S WEIURSFE (Philips 1Y)
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CKPOL=0

CEPOL=1 —\—/W
| — T — 4—1.m_-5 1

e} i !
— ' |
1 Thiwlt

F5 output | \:

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

CK Lnput

& 5-5 12S FEXATFE (Philips t#3%)
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5.4. ZINeEHRIRT =SB SIS
WiRIKEDES E— NI LARE) N+N MOS B9=1BFRIitkikz0es, "TLAT/EfE 10 ~ 20 V FUERIREBIET.
ZHIRIKENEE RN B —E 50 mA 9 LDO, BILUA MCU siEETIRFIEMEIR;
ZMRIRENEE A B ELERLEFD 250 nS FEXATE], BHLEMIREIEE(EM MOSFET BiE, BURIFIIER
BSH,
WIRIREISSA A BIMNEE ViWVB REFFP (UVLO) IhaE, semamhliReEmIRNEE LT
1E.
5.4.1. IREhZiEiEH
RIS EE MBS REEEITEINEE, HINX MNBESEEER, 2455 HOxX B,
LINX BINBIESEFEN, EHHEE LOX .
% 5-36 BiEIHIEER
HINX LINX HOXx LOx
0 0 0 0
0 1 0 1
1 0 ) 0
1 1 0 0
5.4.2. FKAdE
| |
|
:tog tr :toE tr
HOX :/'@0% 900. i
LOx 10%i : I I 10%
5-6 FFRAJE)
5.4.3. E&#RIF

MRIKEIRE NIRRT TR TR EEBRIRIFRBE, EBXutR ESNFENEMAESZEITF
HANEMAIREEEIRA

— 90%
W' > \Iﬂ?\\
1 T
10% )
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| | [
| | [
I I I I
| | [
| | [
I I I I
LIV B
[ [ I I I
I I | I
| | | |
LINX | | | |
[} [} [} [}
| | | |
1 1 | 1
[ [ I I I
[ [ | [
I I I I
I I I I
| | | |
Hox | | L
»DT—  —»DTH— | —>DTie—
I I I I
LOx | | -
| | BT
I o
] 5-7 EDE{RIP

5.4.4. SEXINEE
MR IRENEE NERIRE T B ERISEX AT [ARIPEB . ERXEERN, SRR HISHIZEHKBTE,
FTZ BT XA AR — N IIREXME, BB —IIERE, BRhL~E ETIhEER
BIl%. MNREEMABIREINIFEXEERIZEATERNERLERIFEXATE (250 ns) , WLL
SNERZEMANTEX A EE S FRSEXAE; REZERAEIRE/ N X AR RIZE NS A
WERRERIZEXESE (250 ns) , MILAS HREBHIFEXESE] (250 ns) 7o,

|
Lﬂw‘ I ot )

5-8 SLIXIHEE
5.4.5. tRIRS#
% 5-37 RIRS#L
s g =ME RAE Bl

Vi ML ERE -0.3~25 Y%
Vx SNFaNEER -0.3~625 v
Vsx SFaS%Eit Vex-22 ~ Vex+0.3 %
Vops LDO it EB/E e -0.3~55 v
VHINL, 2,3 SMEFREANBE -0.3 ~ Vops +0.3 \%
VLINL2,3 M= F R N\ E -0.3 ~ Vops +0.3 \%
Vho123 AR BRIt FE & Vsx-0.3 ~ Vext0.3 v
Vio1.23 (RN EREhES M HEE -0.3 ~Vint0.3 \%
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5.4.6. HEFTIFHIR

7= 5-38 HEFTEINE
s iR =IME BN 7N Bafi
Vin EMMtER R E 10 - 20 Y,
Vex Esh TR E Vsi+10 - Vsx+20 Y
Vsx ENFawEEE -6 - 600 Y
Vbps LDO BHBEEE - 5.0 - \Y,
VHINY 2,3 RN B E 0 - Vops \Y
VLINT2,3 {ERMEH iR B E 0 - Vbps \Y,
Ta TERE -40 - 105 °C
5.4.7. BiFHESHE
¥ BRIARETRIRAE, Ta=25 °C, Vin=15V, Vsx=Ven,
% 5-39 RS EER
we ik | BvE | mERE | BxE | e
RIS
Ivin Vin TYEEBAR, Hinx=Linx=20 kHz - 380 MA
Iving ViNEESER, Hink=Linx=0 V - 145 HA
lves Ves TYEFERE, Hinx=Linx=20 kHz - 380 HA
Iveso Ves BB, Hine=Linx=0 V - 145 HA
LDO
Vops LDO HHHEBE, lout=1 mA, Vin=15V - 5 - \Y
lout LDO e REES, Vin=15 V - 50 - mA
=iEttRIKENES
Vie BIERmNKERE - - 1.9 Y,
ViH EEMASEE 2.2 - v
Veesuv+ Vin RIEFit AR E - 8.8 \Y;
Vcesuv- Vin RIEFRIPIRERE - 9.0 V
VuvLo_HYs Vin R ESIEIR - 0.2 \Y
Vesuv+ VB RIERIFHAERE - 3.4 v
Vasuv- VB RERIFPIRERBE - 38 Y
VuvLo_HYS VB REMEIRE - 0.4 \Y;
Ik SiZEHIRBEIAR Vex=Vs=600 V - 0.3 10 HA
ILin+ LIN EEBEEEABEER Vun=5 V - 25 PA
lLN- LIN BRI RERER Vun=0 V - 0.1 1 HA
IHIN+ HIN EFEEFHARERTR Vin=5 V - 25 HA
IHIN- HIN {EEE RN RE R Vin=0 V - 0.1 1 HA
Rpd THIEEFE - 220 kQ
IDRIVEP 10 HiHERR - 0.2 A
IDRIVEN [oX=faslz=N - -0.4 A
tor LX) - 250 ns
tr S _EFHARTE], CL=1000 pF - 120 ns
L HHTFIARTE), CL=1000 pF - 50 ns
ton it EFHaEmediE - 450 ns
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#s ik =IME | HBYE mAE BAf
torr el NSV 200 ns
MT S{EMIZERT ITER 50 ns
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PFO M HIN3
PB1 [LIN3

U
Pxx 5IGPTO PF1 % HIN2

PGAL | PBO [LIN2 v
PGA2

w
COMP1 MNH

I

COMP2

PF3 ¥ HIN1
PA7 [ LINL

TMVSS 39
MCU Driver

Note: (1)When using internal diode bootstrap power supply, please match the capacitor and MOS, and fully test and verif

& 6-1 PY32MD540C18T7 i IR IR E]
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L}Q GPIO PF1 [
PGA1 PBO [
PGA2
COMP1
COMP2

PFO M HIN3
PB1 LIN3

PF3 Y HIN1
PA7 LINL

HIN2
LIN2

Driver

TMVSS 15
MCU

+—w—|l

Note: (1)When using internal diode bootstrap power supply, please match the capacitor and MOS, and fully test and verif.

& 6-2 PY32MD540C28T7 e IR IR E]
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7. HEER

7.1. LQFP48 ##ER<

D
D1
- RAHARRARARRS
| ¥ N
1 I 1l
o= — - =
= — 1
== ==
1 w
(=" ==
= ==
1D
1 —
E= B
|
\% L T
VALLEEE LR
1 1
Pinl b | | |
Note 2: l_ |_ —
| | |
' L OJpmy
Common Dimensions
(Unit of Measure=millimeters)
Symbol Min Typ Max
A - - 1.600
Al 0.050 - 0.150
(s
< < A2 1.350 1.400 1.450
— b 0.180 - 0.270
< c 0.130 - 0.180
D 8.800 9.000 9.200
D1 6.900 7.000 7.100
E 8.800 9.000 9.200
El 6.900 7.000 7.100
e 0.500BSC
0.450 - 0.750
L1 1.000REF
) 0 - 7°
Note: 1. Dimensions are not to scale
2.Have two shape can be compatible
with each other
TITLE DRAWING NO. REV
m Puya LQFP48L 7x7X1.4-0.5PITCH QRPD-0050 1.1
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8.iJaF R

Example:
540 C1 8 T 7 X

PY 32 MD 5
Company T
Product family

ARM® based 32-bit microcontroller

Product type
MD = Motor dedicated with pre-driver

Sub-family
540 = PY32MD540xx

Pin count

C1 =48 pins Pinout 1
C2 =48 pins Pinout 2

User code memory size

8 =64 KB

Package
T=LQFP

Temperature range
7 =-40C to +105°C

Options

xxx = code ID of programmed parts(includes packing type)
TR = Tape and reel packing
Blank = Tray packing
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