ooooooooooooooooooo

PY32MD320 E5IEEF

32 {iI ARM® Cortex®-MO+ 1214188

Puya Semiconductor (Shanghai) Co., Ltd



r@, Technology Innovator
o

Puya

PY32MD320 5%l
32 {3 ARM® Cortex®-MO+ {fisslse

= m 151

N3

— 32 {i ARM® Cortex® - MO+
— B 48 MHz TR
pedir

— &K 64 KB Flash 7#i#28
— &K 8 KB SRAM

B P RS

— PO 4/8/16/22.12/24 MHz RC ¥R5%28
(HSI)

— &P 32.768 kHz RC #Ri%88 (LSI)

— PLL (3ZHFXY HSI 2 {350)

FEREIEFNEN

— TFEB/E: 20~55V

— {KINFEER: Sleep # Stop

— /AR Ef; (POR/PDR)

— RJEE1I (BOR)

— AYRIERYEBEIG (PVD)

BREWAREH (1/0)

— ZiX 14N 110, HEIERSNERT

3 {EiE DMA #4138

1 x 12 fiZ ADC

— RS T MINBRNEE

— BN EHRERE: 0 ~ Vec

RERYES

— 14 16 fUERIEHIEREE (TIM1)

— 4/MEFERY 16 IERTES

(TIM3/TIM14/TIM16/TIM17)

— 1/METOFEERTRE (LPTIM) , 3X#FM Stop
Byt

— 1/MAZE EERES (IWDG)

— 1M EOE&I PEEREE (WWDG)

— 1/ SysTick EHT28

— 1N IRTIM

RTC

EEEO

— 2N ERITANREEDO (SPI)

— 2 NMBEAREPIRPBIREE (USART) , SR
SmpEsES il

— 11N PC O, ZFRNEERTC (100 kHz) |
HRIEIET (400 kHz) , 32RF 7 (USHHER

@4 CRC-32 t&iR

2 NEbizes

WESINRE=HE NN BRI 5has

— FiBKFE N E 40 V

— T{EEB[E: 55~18V

— HIHEEAR: +0.8 A

— REEFERE

— LDO: 5V/50 mA

— L AIERIEEEIIRES (PGA)

— AN ELCRTARIECEREE (COMP)

ff— UID

ER{TEI, (SWD)

T{EBRE: -40 ~ 105 °C

H3E: QFN32(4*4)
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s N
1.8
PY32MD320 ZFI{&i% 4SS KA MAERY 32 i1 ARM® Cortex®-MO+ H#%, ZEET/ETER MCU, SR

=X 64 KB Flash #1 8 KB SRAM 1Zfi#88, & LIESRER 48 MHz, B8 M AR ZI=R. O
EERLZHE 12C. SPI, USART FEIFYME, 11§ 127 ADC, 54 16 xeRdas, LAK 2 B&EVERES.

PY32MD320 ZFfizHlzsi TERESEE /9 -40 ~ 105 °C, T{FHEETE 2.0 ~5.5V, S H1Z( Sleep
#0 Stop RIFELIEEL, TLUBEARAEINFERF.

PY32MD320 ZFI{HiEH2RERT =48 BLDC/PMSM, EINFAZRFIEINT: KR, BaTHE, i
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= 1-1 PY32MD320 %!l QFN32 F= il &l B 4HIE

MR PY32MD320K18U7
Flash (KB) 64
SRAM (KB) 8
=R ERT 2R 1 (16-bit)
IBFIERT 28 4 (16-bit)
TERTER IRIHFEERT RS 1
SysTick 1
Watchdog 2
SPI 2
BRa 1’C 1
USART 2
DMA 3ch
RTC Yes
BAmO 14
ADC BB
(945 + P9E) 2
tbikes 2
=R 48 MHz
T{EEEE 20~55V
TIERE -40 ~ 105 °C
HE QFN32(4*4)
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swa ¢ ) swo
SWDIO " FlashMemory VDD Voltage
as AF Regulator “
CPU -]
o vCCIo
CORTEX-MO0+ 3 — vee
2c 3 VCCA vss
= fnax= 48MHz 2 vee SUPPLY
- = SUPERVISION
oc —
NVIC IOPORT N POR/BOR
IBUS 4
=
IBUs_oUT — J
HALL:
| compI= s +— NRST
— |—< PAL2 ™
B8 pORT A RC24mbe 3|85
PA b RC e “:- §
VLDO | 5VLDO § HE
VIN \ e @ 9 o 2
INPUT = % PORTB g cRe ;
<:W Egé o u’4l\ RCC
PB V Reset! & clock control
MOSI,MISO,SCK
Control ::>
[ o PORT [TTTITTTT NSS 25 AF
! MOSI,MISO,5CK
PF System and peripheral ! ’
L — NSS as AF
m } clocks, System reset
CH1~CH4, BKIN,
TiM1 ::>CH1N"‘CI-!3N, ETR as AF
VB1 2 = L1 INT_CTRL < TIM3 i>(::1: H4, ETR
HO1 EXTI
vs1 o X
VB2 39 | l | TIM14 CH1 as AF
HO2 23 - / ‘ S-AHB TO S-APB ‘
vs2 IR =T from peripherals " TIM16/17 CH1, CHIN
VB3 z >
HO3 83 - 3 j> BKIN as AF
VS3 m @
LOo1 LPTIM
L02
L03

IN+ COMP1
N Vel [ wwos [ by
out comp2 USARTL #>RXIﬁaRsTiFCTS

RX,TX,RTS,CTS,
7N | P — s () USART2 #> CK as AF

L Tsensor J osamcy ) et — > sason
Power domain of analog modules: VCCA domain VCC domain VCCIO domain

& 1-1 THEgER

adv-S
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2. I e kiR

2.1.

2.2.

2.3.

Arm® Cortex®-M0+ #%

Arm® Cortex®- MO+ @—K A IZRIBRAT N AIRITAINI I 32 fi2 Arm Cortex 4bHE88, BAFRA
RiT BENTFRE, 8

B ZEEEER, ZTFEIMNmE

m B(EIDEE, DEEIETT

m EENEEES

Arm® Cortex®- MO+ QMEERE 32 (U, EFFIVIFMNNS, 72 TinkiSEFESEN. RS
SFERHERAIHESEN ZMHARiH, IRUEBRGIEEY, S2RERARE, RBIHT 32 25
THENFTHARA ERE, ELE 8 [UFN 16 AUz HIsREAE snIBEE.

Arm® Cortex®- MO+ 5S—PMRENKEFHIZHIER(NVIC) EFHES.

=h#ss

R SRAM, 1@1F bytes (8i7) . half-word (16{) & word (3217) RIALATIAGE]
SRAM,
FRER Flash, BEM N AREIYIEXIAER :
B Main flash Xi3, ©EEMARFNAFEEE
B Information K15, 4 KB, BEEUTES:
— Option bytes
— UID bytes

N

— System memory

X3 Main flash memory BY{FRAFEIFELAT LRI :

B ERIP (RDP) , BrlEkBSMNERRIITEIEL,

B 5{FF (WRP) =4, UBLEAEENSERE (HTEFFMESEERIEL) . SHRPNSIMR
BN 4 KB,

B EIFHERP, EINENRIT,

RELER

CPU ERIEENARFRIAZEA HSI 8 MHz, ERRFIE T/a Al LS B RS SRR R SR ¢
TR, TTLASRR SRR -

B —/4/8/16/22.12/24 MHz R]BCERINEPEFEE HSI BT Eh,

B —/32.768 kHz AIECBAIAIER LSI RTER,

m PLLASER, PLLIRAETLASESE HSI,

AHB R AETFRFRT$550, APB e LART AHB B3§h9350. AHB #1 APB R RRES S
48 MHz,
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HSI: High-speed internal clock
LSI: Low-speed internal clock
PLL: Phase locked loop

LSIRC to IWDG_
32.768kHz g
LSI
to RTC
RTES to PWR -
EL g
To AHB bus, core, memory and DMA
AHB - N
L | prESC FCLK Cortex free-running clock=
/1, 2..512 To Cortex system timer=
LS|
PLL
MCO SYSCLK L | PQIFE,ZC PCLK To APB peripherals=
O————- /1..128 /1,2,4,8,16
HSI PCLK
HSIRC to LPTIM
24MHz LS| —
X2
PLL
ECLF\
to COMP
LSCG———
PLL PCLK:
to ADC
HS————
HSISYS SYSCLK
LS| If(APB prescaler=1) x1,
else x2

TIM_PCLK

2-1 RGRTTPESIIE
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2.4. BEEHE
2.4.1. HBFEE
Veca Vcca domain
[ apc || comp |
| st || ms |
L ¢ I Flash
Vop domain
Vcc domain
pon |HSI_1OM| | HSE | | PLL |
PDR BOR
vee |:_¢ VR VDD. CPU Core/Digital Peripherals
BG PVD VDD1
| RTC | | I0_CTRL |
PMU
| IWDG | | LPTIMER |
Vccio -
Vccio domain
/DDA 10 Ring | PWR_Acon | | RCC_Acon |
[ 2 Voop
PWR_CRI18:16] |
2-2 FBIRIEE
= 2-1 EBRIEE
= M HBiEE g
1 Vce 20V~55V BIEREER S HIRMRIR, EMEBED)y: EBoiEilag,
2 Vcea 20V~55V LERERDIEHIMELRME, EBT Voc PAD (BE[IRITHEIEERE PAD)
3 Vccio 20V~55V 4510 {88, SRETF Vce PAD
XBETF VREYEIE, RS RREEEBIEHEE. SRAMHE, 2 MR AT,
4 Vop 1.2V/1.0V+10% | & 1.2V, ZHiFA stop BXAT, IRIEREECE, STLAH MR 5i& LPR {8,
HIRIBGECERE LPR B,
2.42. HiRiEE
24.2.1. ETHBEfi (POR/PDR)
it HERigiT Power on reset (POR) /Power down reset (PDR) &R, At HiR FEFI TSN,
IZIERE BRI TEMRIF LIE.
2.4.2.2. REE{L (BOR)

BT POR/PDR 4, RSELY BOR (Brown outreset) . BOR {XAJLABISIEINFT, BHTEREMXK

[FRAE.

= BOR ##JFFHY, BOR RIBIERLUBIT I TR,
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N
VCC
VBORR8 f-—====———————————————
———————————————————————————————————————— VBORF8
VBORR7 f-=-======————m——————
—————————————————————————————————————————— VBORF7
VBORR6 f---—-—===—===————
——————————————————————————————————————————— VBORF6
VBORR5 f-—-=-————-=--—--
————————————————————————————————————————————— VBORFS
VBORR4 f-———=-==—=—-——
—————————————————————————————————————————————— VBORF4
VBORR3 f-—--—-==-=-—
——————————————————————————————————————————————— VBORF3
|
|
|
|
|
|
VPOR |-=---~ |
|
R i r=--- VPDR
! ‘ L t
1
| | P
I
tRSTTEMPO«—> | ! |
I T
i I |
|
Reset with BOR off*,'—‘ } }
tRSTTEMPO——>! ‘ |
Reset with BOR on ! ! |
(VBORS VBOR3) [ [ I i T
777777777 POR/BOR rising thresholds
fffffffff PDR/BOR falling thresholds

& 2-3 POR/PDR/BOR [H{&
2.4.2.3. EBBEEN (PVD)

FEJE (PVD) HERETLARRAGN Vec IR, HNRABE HFFntThE. & Ve BTHERT

PVD RIENmRT, FAEENAEMTRR,

ZEEPIEREER EXTI Y line 16, BURTF EXTI line 16 EF/ FREEELE, 24 Ve EFHEIT PVD 1918

MW

Y

shutdown {£5&,

8 & Vec BEEEI PVD RUENRLAT, P, EhMiRSEFFRAFPTLETESRY

vCcC

VPVDR:

VPVDFx

Configurable
hysteresis

v

PVD output

& 2-4 PVD [S{&
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2.4.3.

2.4.4.

2.5.

2.5.1.

2.5.2.

2.6.

2.7.

FERER

AR EEETES:
B MR (Main regulator) fFES R IEBIZIPRSIHRETIE,
B LPR (Low power regulator) 7£ Stop #2z( F, 12HEKINFERNLE,

{EIDFEIR

CRELEENETERZI, B 2 MENFEER:

m  Sleep mode: CPU R3#Xid] (NVIC, SysTick FT{F) , IMRATLAECEARIFTIE. (ER
{FRe R TIFRIREER, TR TR RIANZIEIR)

B Stop mode: ZIEH T SRAM FIFFRNRNBRET, =ERER PLL, HSIXE, VDD & AR
TEBRAORTShERA(SE, GPIO, PVD, COMP output, RTC 1 LPTIM BJLAIGEE Stop &R,

Slu

SHRRITFEMEN, SR BRSENMRASIL
RS

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

RRS(u

SFEEUTEMR, FERREN:
NRST 3|RIEAL

BO&EI RS (WWDG)
MZERER (IWDG)
SYSRESETREQ #{4+£&11
option byte load £{i (OBL)

18 A At GPIO

N GPIO A LABIAES i (push-pull 5 open drain) , #A (floating, pull-up/down,
analog) , JMZERIHEE, BENVIFISHRLE /0 OmEIRE.

DMA

BEEFHERTE(DMA) FRRAEINRIIFiERR < [Aa & FiERR IR 2 BN S ARG H.

DMA =888 3 & DVA BiE, BFRBEAREERE 1 1MHE S MINIIIFHERRIHEIERK. DMA
HIREIEALE DMA IBERIYhERS, ATAES DMA IBKAIER.

DMA FHEMRIZIPRREE, 1B T SRl R e Rini FETHAFPAE.
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2.8.

2.8.1.

2.8.2.

BNBEHERERT BTG DMATER, SNEEHEESHFIRE. XEThREETIR4RE

B,
DMA BTEFEEHIME: SPI, I12C, USART, ATE TIMxitAIESE (BT TIM14 1 LPTIM) %0 ADC.

R

PY32MD320 j&@id Cortex-MO+ {MEESHERAIREFUTIEFHIZE (NVIC) FI— N Bl =528
(EXTI) RAMERE.,

FREREHIRE NVIC

NVIC 2 Cortex-M0+ 4MEESHEREIES 1P, NVIC IJLALMESRBELMEESIMNEBAY NMI (AT B BT)
FORT MR RlT, LUK Cortex-MO+ NEBRE. NVIC It T RIFAMASCRETE.,

QM RSSO S NVIC EBRBE AR T PR AFER RRTIRSGIFE (ISR) BalZEREER,
ISR MEFITE— N EERF, FHEENVIC — P Eieibit, EHITH ISR MR EtitEHRmEERE
UHFNFRIERIBER ISR FSAEMM.

MRESHAERNPIBHRE, TR RAPRTEGRIFESFEL, HEEIANERAHRAIFET
EHEESTMIBN, BS—MRUTRAER (tai-chaining) . BN—1EMEHRAY ISRIRER, AEE
H—MERRMEERD ISR, BRI AL BRI RS FTRMERR SR, XKD TIER, 25
FRIRASER,

NVIC 4t :

B (EFERTRETRbIE

B4R

B 37 14 NMI AT

B SF 23 NOT RS NIRRT

B %6 Cortex-MO+ B&

B SRR PRTE TR R SR R

B 7FREHE (tail-chaining) Uit

B Rl EEeER

i R EXTI

EXTIHBIN T AIBYIRELSHNRIENE, FELGIEESM Stop BT IREER 4IRS,
EXTIEHE B2 NEE, 8iERE 161 GPIO, 17 PVDHIH, 24 COMPHE, LUK RTCHI
LPTIM IEE(5S. HH GPIO, PVD, COMP BJLAECE EFHA. THAEXUARA. T GPIO 55
BTSSR ESEE N EXTI0 ~ 15 18E,

8 EXTI line #BE]LABIS 7R IR I B

EXTI $z 528 RT LASREY PO SRR R HRRS AOBK T,

EXTI #=HlssPNSERdiFE8 1 54, RBIERE Stop IBRT, LHIESMNELHEIREEEHEER
PIREEROSEIR, EEIRBISEEHMHY GPIO FIE4.
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2.9.

2.10.

IREEEIRRR ADC

BB 11 12 7RY SAR-ADC, ZRRHEERS 9 MEWNENEE, 81F 7 MIMNBEEN 2 1™
RGN

BBERVEIRIATLURENRIR, &L, . NESEl. BREREHEEATTHEAXTH
16 (RS T,

WA RN RENESHAREEY T BFREXNEHEREE.

ADC SE T E(RSIER TIETT, AIBRIGRIRAIINFRE.

TESRBFEER, BEIREEER, IGELRARIREETR, RINE ORI HEHRrE B S ER = hEnE K.

EbEER (COMP)

B NERMIERLLEEE (General purpose comparators, COMP) , tBAalLASEREsHEESE—IR(E
FB. triResaT AN ™R :

B WEESHR, FERIFERIREETNRE

m EESED

B S5REEREE PWM BHIEER, FEHARERESIER

COMP analog COMPIWINMODE COMP_CTRL
COMPIINPSEL
ppa ] COMP1 INPO i WINNVIODE FLTEN  comp1poL PAO/PAG/PALL/PBO/PES L
PBZ@ COMP1_INP1 - SomPLingl v COMPI_OUT
COMP1_INP2 OMP1| OUT '
PAL[ Y N filter COMP1 interrupt request
- (to EXTI 17)
% Vaernt COMP1INMSEL| TIML BKL
VA TIM1_Ocref_clr
NV Vaeey,| TIM1_ETR
T T Gaet o
vee [P COMP1_INMO | g Sy g — TIM17_BK
s VOUT COMP1_INM1 N N N
a1 COMP1_INM2 LA A
PAO COMP1_INM3 NN
COMP2INPSEL o2 OUT PAYPATIPALZ 7y
PB4 COMP2_INPO i FLTEN  compzpoL -
PBG COMP2 INP1 2 é é 2 . compd our v
COMP2_INP2 WINMODE 2
PA3 conba o 00 comp2 filter: '\\ COMP2 interrupt request
PF3[ ] - (to EXTI 18)
INM
VREF1P2 COMP2INMSEL TIM1_BK1
OPA )
< % Vrerwr COMP2WINMODE TIM1_Ocref_clr
RRRRRR %eVigrnr, | TIML_ETR
[ TIM3_Ocref_clr
% Vet TIM16_BK
Scaler T % Vaerwr] i i Vaernr TIM17_BK
SCALHREN r i
%V SCALEREN [«—
% Vaesnr
vee [} COMP2_INMO
TS voUT| _COMP2_INM1
" pp3[].COMP2_INM2
pB7 [].COMP2 INM3
pA2[ }-COMP2_INM4

& 2-5 COMP 1zE]

2.10.1. COMP &E451¢

B ESNMURSEEUEENESERBA, LSIMRIERIBREILE
— ZE&IO I
—  H3JRA Vce
—  REERESAYm
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— RESEBEMEE D EREN 3N EE (14, 12, 3/4)
IRiEIhRERI B E

GG eI ) =3

AT LARSEERER) 1/0 B ERT2RIMmNE A

— OCREF_CLR 4 ((ZEHBRYERRIzH)

—  J9E PWM shutdown BIZIZE

81> cCoMP BERhli=4RE, BIESHMEINFERTU (Sleep 71 Stop #=3) AYIREE (@I EXTI)

2.11. ERI=2
PY32MD320 A [E)ERT esA4F N N &R
% 2-2 TERTEsFE
£ Timer iz AR Fassh | DMA | iFR/LbENEE | HiMad
SR ERTEE TIM1 16 i | 1BiE, BB, FOXISF | 1~65536 | ZHF 4 3
TIM3 16 i | 1BiE, BB, FOXISF | 1~65536 | ZFF 4
1B FAERTEs TIM14 16 i o] 1~65536 - 1
TIM16,TIM17 | 16 I o] 1~65536 | iF 1 1
2.11.1. B ERSE

EREREE (TIM1) H 16 (KA RIED MR B I EEEMNk. SrILWAESMIESR,
B BAGES (AR BT KENE, SEERHRE (M. B PWM, HEXE
ANRIERS PWM)

TIM1 84F 4 MHEZIBE, FBE:

B ENEER

B R

B PWMPE (BEFHEHOXITTER)

B BRI

R TIML BEEEtRAERY 16 f7itATES, NEEHES TIMx ititesSERASE. WREEN 16 i1 PWM
RER, WEELEBIEES (0~100%) .

7£ MCU debug &=, TIM1 AILUGREELTEL.

SEHEEEONENSSERSE, Bk TiIM1 afLUBE AT eSfEEThRe S HMRITATEs —R T, LASC
MBS EHEE,

TIM1 3745 DMA If8E,
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2.11.2.

2.11.2.1.

2.11.2.2.

2.11.2.3.

2.11.3.

2.11.4.

1B FEREE

TIM3

B TIM3BRERERZEH 16 A JRIEIMERIKENRT 16 (B aEEREITEEEmK. BB 4 MERZH
BE, 8 ETRNBEREEIR, PWM sE Rk ER @,

B TIM3 HJLABIT AT EREEETNRES TIM1 —RT(E,

m  TIM3 375 DMA IHAE,

B TIM3BEBAMIRIER (IBE) iSRS FREM 1 5 3 E/RMAERER,

B 7 MCU debug #2x(, TIM3 BJLUARLEITHEL,

TIM14

B EFEREE TIM14 A JRIEM D SRERARENAY 16 Bt 2= 1A,

B TIM14 Bf 1 MRZBERFRARRMEIE, PWM s EpkrEztiagt.

B 7£ MCU debug #&3{, TIM14 BJLAREEHEL.

TIM16/TIM17

m TIM16 71 TIM17 FHRJJRAZFRDSRERARENAY 16 (U B kit #0astank.

B TIM16/TIM17 B8 1 MEZIBERTMARRAELER, PWM siZ EpkhE=Ent.

B TIM16/TIM17 EEHERKAERMEH.

B TIM16/TIM17 3735 DMA IHEE,

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

{RINFEERTEE

B LPTIM A 16 B L1488, 88 3 Fioshss. RTIFHERITEL
B LPTIMALIECE Stop & IGEZE,
B 7 MCU debug #&={;,, LPTIM AJLUREITHEE.

IWDG

B BRASRT—MRZEVEERRE (B IWDG) |, ZRREEEZERF. HMFEHERIE
(ERRYITR. IWDG RKIFERE TR BEMAITIREREL, F T EERAZIEER) imeout
[ERfRRRENL

B |WDG H LS| {2{Eed, XHERIEERIH Fail, tHEELRIFLIF.

B WDG RESFEE MHEAERMAZ/MIEISRE, HELRENIFERERBIAIRA.
B ESEIFE ARSI, BTLAERE IWDG AR,

B IWDG 2 Stop &2XHIIEREIR, LISAAN5IKEE Stop &R,

B 7f MCU debug #&z,, IWDG aJLUGREITEUE.
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2.11.5.

2.11.6.

2.12.

2.13.

WWDG

RAEOE REET— 7 M TTIHES, TLURENBRIET. JHMTEES, BaTLUEA—
NEITREMNRSR. ITEETFA APBETH! (PCLK) . BEATEHREES, TTEESRILAE MCU
debug &0 T HIRE.

SysTick ERE

SysTick it#ESE 1 JATEMRIER S (RTOS) , {BHATLARIEIRERE TITHEES.
SysTick 454 :

B 24y TR

B BERHEED

B HEESICE 0 BRIl (RIERR)

SERIRIHR RTC

SCRYATERE— MR AVERTES. RTC {EPUBE—HRIELLTEAYITEES, TIERAREECE T, iRt
FHEBATIEE. EXGTEESIET LSRR ER S SaIRRT a0 HE.

B RTC AT IRREES 2200 32 (UrTRIEIT44ES.

B RTC HHEERHRERILAA LS|, AJLMEA Stop IREEIR.

B RTC HLUEm#YT, #ohiifliatr (IER) .

B RTC SZRIETHRUE,

B 7 MCU debug &z, RTC alLUKREEITEL

12C 0

I2C (inter-integrated circuit) SEfZ IERAEHIRRF1ERT 1°C B4, BiEHIE 1°C BEAFErIn
Fe. 1. (EfIRS . SIFFFE (Sm)  RE (Fm) .

12C i

B Slave f] Master &z
— XEARBEE
— FREER (Sm) : Bk 100 kHz
— REER (Fm) @ BiX 400 kHz

B {EJ9 Master

— 74 Clock

—  Start # Stop B9F=4%E
m  {EJ9 Slave

—  A4mERY 12C ke

— STOP {URIRI

7 (USHHER;

BRI (General call)
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mARSIRENL
—  RIEFEBIEIREL
—  FHERSERIREAL
—  PCITHREAL
B ERIREAL
—  EHURRRESX
—  MbEUEERER ACK KK
—  Start/Stop $81=
— d# (Overrun) /R& (Underrun) (BI$PRIKINEESELE)
AEAIRT SRS ThRE
B DMA 8EHRIE=FT5 buffer
LIS =LIV]
AR RIRTNRE

2.14. BRARTREWALZZE USART

PY32MD320 & 2 4N USART, 2 M IhRE=e—H.
BRARLRLKRRE (USART) T —MRIENGESERTINE NRZ B2 B78HRERI5b
ERR B2 BRI TENTHUERE. USART F D SRS RA £ IR B U R AR ERIEE.
EXFRSREMBENENTREEE, SERRITSGESEE.
XAIFE AR,

(FAAZE HESEER DMA B, IJLALHEESUEE E.

USART 431 :

EWNTHRLBE

NRZ #RAERE=

OECE 16 {FEE 8 IR, IEINEREMNNHSZENREE
RIEF I R RIS

SpEsEZml

OYRIERIEIERE 8 filakE 9 fiI

AIEERIELRL (15& 2 1)

BRI AR BRI R H I Ee

BN @

ST YR IEFTHEL SRR

MR

BT DMA i/ RIEF T

RS

— R buffer i#

—  &IX buffer &

— {BRZER
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BB

RIERGE
XA R TS

TR HI PR

Zht

CTS K&
BRAEES TS
MR D=
imtHEEIR

UGS

IREEME

AR

HEREE
—  WNSMHCARPCES, MIBHNBREMED
MERENETUIREE . 11T = pRtGNAO AR A

2.15. BR{TIMEEO SPI

PY32MD320 8% 24" SPI,
BITIMEIEO (SPI) TSR SIINERREMUENT. @WNT. BETRELNETHAEE. tiEOaLL
WECEREREIL, FHAINBMRERMEEEI (SCK) . EOKBELUZERER X TLE,
SPIRF4II T :

Master B Slave {21
3 LW T FLSEH

2 NI REEH (BN RETEL)
2 R TREEH (TTNMETEL)
8 {uEKE 16 (St

S EE

FETURE (FKA feerl/d)
MIRTURR (KA fecik/d)

FRIIMET ST LA aiE 41T NSS I E/MBRIFRIAIEIENE
B JRERIRT ERR EROAR L

A JRIZRIEHEINA:, MSB 7ERIEY LSB /£R)
AR PRI S R AIEAHRWRS

SPI BE&ITIKSIRE
Motorola f&=;

A5 [T E AR, 1935
2 NE % DMA 889 32 {57 Rx 1 Tx FIFOs
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2.16. SWD

ARM SWD £ 7eiFeE O TEIEREES PY32MD320,
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3. S| ECHE

vs3 |
HO3 | ™
VB3|
vs2 [
HO2 [
VB2 |
vSs1|
HO1|

LO3
jLo1
LO2
VIN

o

30

297

287

27

26
%

32:7
317

1 e | 24:77% PALS
|
2 : | 23:} PA14-SWCLK
| |
3 | | 22:77Y PA13-SWDIO
I I
+ | QFN32 |z
| I
5 | : 20 7] vcc
|
6 : Exposed pad I 19 7] NC
7 : : 71 PB2
8 L 7] pae
R L VSS
— o = — [32] < wn
O < VLV << < <<
> o £ o a a a a
D =2
> NI
o &
wv
2
@

[E] 3-1 QFN32(4*4) Pinout1 PY32MD320K1xU7 (Top View)

%= 3-1 SIEXRIREFFS

E-S:7] s EX
S | Supply 5k
—— G Ground 2|§
I/0 | Input/output 5B
NC | TENX
N COM | #mfE 5 ViR, SRR GILHINEE
NRST | Sfiim0, AEBHESERERE, ASTFEUMANEHIIEE
= BRIFEHEAIREE, AARTEROERESIZEMNZE, EAEIEmA
—— SHEE @it GPIOX_AFR Z5{728iIRMIThAY
BtINThEE B IME ST es B IR FRERIThRE
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2K 3-2 Gate Driver 3 |Ei5eHA

R SR SIRIIhEE
QFN32(4*4) K1
1 VS3 I 3 AR En s
2 HO3 EE 3 SRR s
3 VB3 EE 3 BEFEIR
4 VS2 BE 2 5USZsEi
5 HO2 EE 2 SRR s
6 VB2 BE 2 SUSZER
7 VS1 EiE 1 SNSEZEsEit
8 HO1 BE 1 SRR a8
9 VB1 EiE 1 SUEZEIRE
10 IBUS_OUT N ELERESHE
26 IBUS FEE SRR ERA
27 IGND EEHEEIRRESE IR
28 VLDO LDO e &
29 VIN IXTNEBRAAN
30 LO2 A 2 RYEMIMRIxsh st
31 LO1 EiE 1 AYERIKEs M
32 LO3 BiE 3 AR IKEs H
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% 3-3 QFN32 B|HIEN

e

HARRE

QFN32(4*4
K1

Driver

g
"
O
e

3
]

SHmeE

BihnzhEE

VS3

HO3

TIM1_CH3N

VB3

VS2

HO2

TIM1_CH2N

VB2

VSl

HO1

TIM1_CHIN

Olo|N|OO|A~|W[IN|PF

VB1

=
o

IBUS_OUT

BN
[ERN

PF2-NRST

I/0

NRST

@

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
COMPZ_INM

12

PAl

I/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/O

COM

SPI2_MISO

USART1_RX

COMP2_INP
ADC_IN3
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HARRE

QFN32(4*4
K1

Driver

imO4Ha

i"O1%H

&b
Be

3
]

SHmeE

BihnzhEE

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

PAS

I/0

COM

SPI1_SCK

LPTIM_ETR

EVENTOUT

TIM3_CH2

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

I/0

COM

USART1_RX

USART2_RX

SPI2_SCK

COMP1_INP

20

Vcce

Digital power supply

21

PAl1l

I/0

COM

SPI1_MISO

USART1_CTS

TIM1_CH4

EVENTOUT

USART2_CTS

12C_SCL

COMP1_OUT

22

PA13(SWDIO)

I/O

COM

)

SWDIO

IR_OUT
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RS imCILNRE
5 & 2
%’ o 10 Driver *Iél[( ﬂl:‘li = - -
Q ¥ & E H FAINEE BiHhnINEE
&
EVENTOUT
SPI1_MISO
TIM1_CH2
USART1_RX
MCO
SWCLK
USART1_TX
23 PA14(SWCLK) - /0 | cCoOM | (2) USART2_TX y
EVENTOUT
MCO
SPI1_NSS
24 PA15 - 1/0 COM - SARTLRX -
USART2_RX
EVENTOUT
SPI1_SCK
TIM1_CH2
25 PB3 - 110 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 -

15 PF2 B NRST B2BIIATF TR E.
g

fiufs, PA13#0 PA14 B4 5 |EMKECE /Y SWDIO 1 SWCLK AF Ihgg, A& AEB LA, 5 AER MAIFBREAIRE

\EO

~z
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3.1. ix0O A EREEMST
% 3-2 0 A SFTHASET
w0 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
SPI1_SCK USART1_RTS - - USART2_RTS - - EVENTOUT
PAL 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
SPI1_MOSI USART1_TX - - USART2_TX - - COMP2_OUT
PAz AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - SPI1_SCK - IZC_SDA TIM3_CH1 - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI2_MISO USART1_RX - - USART2_RX - - EVENTOUT
PAS AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - SPI1_MOSI - IZC_SCL TIM1_CH1 - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI1_NSS USART1_CK SPI2_MOSI - TIM14_CH1 USART2_CK - EVENTOUT
PAd AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- USART2_TX - - - TIM3_CH3 - RTC_OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI1_SCK - - - - LPTIM1_ETR - EVENTOUT
PAS AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- USART2_RX - - - TIM3_CH2 - MCO
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI1_MISO TIM3_CH1 TIM1_BKIN - - TIM16_CH1 - COMP1_OUT
PAe AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1_CK - - - - - - RTC_OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI1_MOSI TIM3_CH2 TIM1_CHIN - TIM14_CH1 TIM17_CH1 EVENTOUT COMP2_OUT
PAT AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1_TX USART2_TX SPI1_MISO - 12C_SDA - - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI2_NSS USART1_CK TIM1_CH1 - USART2_CK MCO - EVENTOUT
PA8 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1_RX USART2_RX SPI1_MOSI - I2C_SCL - - -
PA9 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7

27/59



PY32MD320 RFIEHEFAR

SPI2_MISO USART1_TX TIM1_CH2 - USART2_TX MCO I2C_SCL EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1_RX - SPI1_SCK - I2C_SDA TIM1_BKIN - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI2_MOSI USART1_RX TIM1_CH3 - USART2_RX TIM17_BKIN I2C_SDA EVENTOUT
PA10
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1_TX - SPI1_NSS - 12C_SCL - - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAl1l
SPI1_MISO USART1_CTS TIM1_CH4 - USART2_CTS EVENTOUT 12C_SCL COMP1_OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PA12
SPI1_MOSI USART1_RTS TIM1_ETR - USART2_RTS EVENTOUT 12C_SDA COMP2_OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SWDIO IR_OUT - - - - - EVENTOUT
PA13
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1_RX - SPI1_MISO - - TIM1_CH2 - MCO
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SWCLK USART1_TX - - USART2_TX - - EVENTOUT
PAl4
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - - - = - - MCO
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PA15
SPI1_NSS USART1_RX - - USART2_RX - - EVENTOUT
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3.2. im0 B SAINREMRET
% 3-3 im0 B EATIRERRET
w0 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PBO | SPI1_NSS TIM3_CH3 TIM1_CH2N - - EVENTOUT - COMP1_OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
Pet TIM14_CH1 | TIM3_CH4 | TIM1_CH3N - - - - EVENTOUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
Pe USART1_RX | SPI2_SCK - USART2_RX - - - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
Pes SPI1_SCK TIM1_CH2 - USART1_RTS | USART2_RTS - - EVENTOUT
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Ped SPI1_MISO | TIM3_CH1 - USART1_CTS | USART2_CTS | TIM17_BKIN - EVENTOUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
Pee SPI1_MOSI TIM3_CH2 | TIM16_BKIN USART1_CK USART2_CK LPTIM_IN1 - COMP1_OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
Pee USART1_TX | TIM1_CH3 | TIM16_CHIN SPI2_MISO USART2_TX LPTIM_ETR I2C_SCL EVENTOUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PeT USART1_RX | SPI2_MOSI | TIM17_CHIN - USART2_RX - I2C_SDA EVENTOUT
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
- SPI2_SCK TIM16_CH1 . USART2_TX - I2C_SCL EVENTOUT
Pee AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1_TX - - SPI2_NSS I>C_SDA TIM17_CH1 - IR_OUT
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3.3. im0 F EMIEEmST
% 3-4 35 F SFTALmSY

w0 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7

- - TIM14_CH1 SPI2_SCK USART2_RX - - -

PF0-OSC_IN AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1_RX | USART2_TX - - 12C_SDA - - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
- - - SPI2_MISO | USART2_TX - - -
PF1_OSC_OUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USARTL TX | USART2_RX | SPIL NSS - 12C_SscCL TIM14_CH1 g -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PF2-NRST
- - - SPI2_MOSI | USART2_RX h MCO -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
USART1_TX - - SPI2_MISO | USART2_TX g - -
PF3
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - SPI1_NSS > Y TIM3_CH3 - RTC_OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PF4
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4. = 1i# 35 bR g

OXFFFF FFFF
ARM Cortex MO+
0xE000 0000 Internal peripherals
Block 6
0xC000 0000 0x5001 1FFF
IOPORT of(sooo 0000
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 Ox1FFF FFFF
Reserved
Peripherals O0x1FFF 1000
0x4000 0000 RESENEE OXLFFF OF80
Factory config. bytes OX1EEE OF00
Block 1 Option bytes OX1FFF OE80
v OXLFFF 0EQ0
0x2000 0000 SRAM System memory
Ox1FFF 0000
Block 0 0x0800 FFFF
Code Main flash
0x0000 0000 0x0800 0000
Main flash/ 0x0000 FFFF
dd ol System flash/
Addressable space SRAM 0X0000 0000
B 4-1 17fkaemesT
& 4-1 fFfiBsstht

Type Boundary Address Size Memory Area Description
0x2000 2000-0x3FFF FFFF - Reserved -

SRAM N
0x2000 0000-0x2000 1FFF 8 KB SRAM RIEEHEARE, SRAMEK 8 KB
Ox1FFF OF80-Ox1FFF FFFF | - Reserved -

] FHL HSI trimming #&E. flash ESHS
O0x1FFF OF00-Ox1FFF OF7F 128 bytes Factory config. bytes . .
[BECESE
Ox1FFF OE80-Ox1FFF OEFF | 128 bytes Option bytes option bytes

Code
Ox1FFF OE00-Ox1FFF OE7F | 128 bytes uiD Unique ID
Ox1FFF 0000-Ox1FFF ODFF | - Reserved -
0x0801 0000-0x1FFF FFFF - Reserved -
0x0800 0000-0x0800 FFFF 64 KB Main flash memory -
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Type Boundary Address Size Memory Area Description
0x0001 0000-0x07FF FFFF - Reserved -
0x0000 0000-0x0000 FFFF 64 KB Main flash memory -

*® 4-2 SN S Faaibit
Bus Boundary Address Size Peripheral
- 0xEOO00 0000-0XxEOOF FFFF - MO+
0x5000 1800-0x5FFF FFFF = Reserved
0x5000 1400-0x5000 17FF 1 KB GPIOF
IOPORT | 0x5000 0800-0x5000 13FF - Reserved

0x5000 0400-0x5000 O7FF 1KB GPIOB
0x5000 0000-0x5000 O3FF 1KB GPIOA
0x4002 3400-0x4FFF FFFF - Reserved
0x4002 300C-0x4002 33FF Reserved
0x4002 3000-0x4002 3008 1KB CRC
0x4002 2400-0x4002 2FFF - Reserved
0x4002 2124-0x4002 23FF Reserved
0x4002 2000-0x4002 2120 1KB Flash
0x4002 1C00-0x4002 1FFF - Reserved

AHB 0x4002 1888-0x4002 1BFF Reserved
0x4002 1800-0x4002 1884 o EXTI
0x4002 1400-0x4002 17FF - Reserved
0x4002 1064-0x4002 13FF Reserved
0x4002 1000-0x4002 1060 ; RCC
0x4002 0C00-0x4002 OFFF - Reserved
0x4002 0040-0x4002 03FF Reserved
0x4002 0000-0x4002 003C 1KB DMA
0x4001 5C00-0x4001 FFFF - Reserved
0x4001 5880-0x4001 5BFF Reserved
0x4001 5800-0x4001 587F 1KB DBG
0x4001 4C00-0x4001 57FF - Reserved
0x4001 4850-0x4001 4BFF Reserved
0x4001 4800-0x4001 484C 1KB TIM17

APB 0x4001 4450-0x4001 47FF Reserved
0x4001 4400-0x4001 404C 1KB TIM16
0x4001 3C00-0x4001 43FF - Reserved
0x4001 381C-0x4001 3BFF Reserved
0x4001 3800-0x4001 3018 1KB USART1
0x4001 3400-0x4001 37FF - Reserved
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Bus

Boundary Address Size Peripheral
0x4001 3010-0x4001 33FF Reserved
0x4001 3000-0x4001 300C 1KB SPI1
0x4001 2C50-0x4001 2FFF Reserved
0x4001 2C00-0x4001 2C4C 1KB TIM1
0x4001 2800-0x4001 2BFF - Reserved
0x4001 270C-0x4001 27FF Reserved
0x4001 2400-0x4001 2708 1KB ADC
0x4001 0400-0x4001 23FF = Reserved
0x4001 0220-0x4001 03FF Reserved
0x4001 0200-0x4001 021F 1 KB COMP1 and COMP2
0x4001 0000-0x4001 O1FF SYSCFG
0x4000 8000-0x4000 FFFF = Reserved
0x4000 7C28-0x4000 7FFF Reserved
0x4000 7C00-0x4000 7C24 1KB LPTIM
0x4000 7400-0x4000 7BFF - Reserved
0x4000 7018-0x4000 73FF Reserved
0x4000 7000-0x4000 7014 1KB PWR
0x4000 5800-0x4000 6FFF - Reserved
0x4000 5434-0x4000 57FF Reserved
0x4000 5400-0x4000 5430 1KB 12C
0x4000 4800-0x4000 53FF 3 KB Reserved
0x4000 441C-0x4000 47FF Reserved
0x4000 4400-0x4000 4418 U\ USART2
0x4000 3C00-0x4000 43FF = Reserved
0x4000 3810-0x4000 3BFF Reserved
0x4000 3800-0x4000 380C 1KB SPI2
0x4000 3400-0x4000 37FF - Reserved
0x4000 3014-0x4000 33FF Reserved
0x4000 3000-0x4000 0010 1KB IWDG
0x4000 2C0C-0x4000 2FFF Reserved
0x4000 2C00-0x4000 2C08 1KB WWDG
0x4000 2830-0x4000 2BFF Reserved
0x4000 2800-0x4000 282C 1KB RTC
0x4000 2420-0x4000 27FF Reserved
0x4000 2400-0x4000 241C _ Reserved
0x4000 2054-0x4000 23FF Reserved
0x4000 2000-0x4000 0050 1KB TIM14
0x4000 0800-0x4000 1FFF - Reserved
0x4000 0450-0x4000 O7FF 1 KB Reserved
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Bus

Boundary Address Size Peripheral
0x4000 0400-0x4000 044C TIM3
0x4000 0000-0x4000 03FF Reserved
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5. BS4FTH

5.1. Mit&EH

5

5.

BRIRRIRIRAR, PRERIEBEERLA Vss NEME,

1.1 mIMEMRAXE

BRAFSTANEE, BITEIMRIRE Ta=25 °C # Ta=Tamay FEATRIS R EF-UIRIHE, RIEFERIARIIR

R, HEEEEMMIERE M NAZIR/IMERKE.

ETRETOIROBRSTER. RIHMIE/RIZS8REE, RMEEF P TN, &RIFI&RKX

#ESETHERUN, BPYERNSER=ERERE.
1.2. BRNE

PRAFAANCRR, BRBUEHRRET Ta=25 °C ] Vec=3.3 V., XEEURNATIRIHESRET .

BRI ADC FEEAERBEX—MRERURAIRRE, EMEIRETEE FUREE, 95%aITHIRE/

FEHETHRHEE.

5.2. HBHmATMEE
SISRAHES H LIS L FRASAHNAERIBAE, TASEI AR IR, KERRFIL TH

BERRAGEED S, AAEMREELRA TERMHIINRRETR. KN TIFERXERM TR
UBFOVayENEIE e
%R 5-1 FEREAED
#s iR RIME RA(E LI
Vee HMEREALERERIR 0.3 6.25 v
Vin Hit3 AN E 0.3 Voet0.3 v
1. EEIR VooRllith Vss 3 IMAHALIE RN A BRI RAHEB RS L.
%= 5-2 B
we ik BAME B
Ivee T Vee S IO (HRIER) @ 100
Ivss Tt Vs 3 [BIBUSERTE (RdiFR) © 100 "
COM IO HUIHERRT® 20
lio(PIN)
FF 10 AOIFBIAR 20
1. EEIR VooRliith Vss 3 IMAHALSIE RN AP BRI NI RS L.
2. 10 XEETSES HEOAEHS.
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* 5-3 BERM
s ik #E Bafy
Tste =& RETE -65 ~ +150 °C
Ty AR 150 °C
5.3. I{EFH
5.3.1. BARAITESRY
*= 5-4 BRITIERM
we 28 =4 mIME mAE ==1v3
frHelk EB AHB BFERSTER 0 48 MHz
frcLk =B APB A EhgiER 0 48 MHz
Ve ETERBE 2.0 5.5 v
ViN 10 I NEBJE -0.3 Vce+0.3 \%
Ta WNERE -40 105 °C
T & -40 125 °C
5.3.2. ETHBIEFH
%= 5-5 LR NIEr TIESH
Bs 28 £ =m/IME RAE Eafy
Vee EFHEER 10 00
tvee us/V
Vee TREERE 20 o0
5.3.3. RERE{H PVD EHRISHE
7 5-6 NEREMIEHRFSE
Bs 28 4 mIME BEYE mAE By
trsTTEMPOD) SNEERE 4.0 7.5 ms
FFEE 1.50@ 1.60 1.70
VPOR/PDR POR/PDR S1H(E v
TEE 1.45®) 1.55 1.65@
EHE
VBOR1 BOR [5{& 1 \%
TG
e =B
VBoR2 BOR [F(& 2 = \Y
TR
e 2.10@ 2.20 2.30
VBoR3 BOR (& 3 \Y
TS 2.00 2.10 2.20@
5 2.30@ 2.40 2.50
VBOR4 BOR [R{& 4 v
TS 2.20 2.30 2.400
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7= £l M mIME BRYE =mAE =<1y}
- b it} 2.50@ 2.60 2.70
VBoRs BOR [&%{1E 5 \Y
TS 2.40 2.50 2.60@
B b it} 2.70@ 2.80 2.90
VBoRrs BOR [&%1E 6 \Y
TS 2.60 2.70 2.80@
- s pia| 2.90@ 3.00 3.10
VBoR7 BOR & 7 \Y
TS 2.80 2.90 3.00®
- b it} 3.10@ 3.20 3.30
VBoRrs BOR [&%1E 8 \Y
TS 3.00 3.10 3.20@
‘ EFHA
VpvDo PVD [H{E 0 . \Y;
ThEG
P G
)=}
Vpvb1 PVD [{E 1 : \Y,
ThEG
- FE 2.10@ 2.20 2.30
Vpvb2 PVD [{E 2 \Y
TS 2.00 2.10 2.200@
- b it} 2.30@ 2.40 2.50
Vpevb3 PVD |g 3 V
TS 2.20 2.30 2.40@
. 5 2.50@ 2.60 2.70
VpvD4 PVD H(E 4 Vv
TS 2.40 2.50 2.60@
‘ EE 2.70@ 2.80 2.90
Vpvbs PVD BB 5 \Y
TG 2.60 2.70 2.80@
EFHE 2.90@ 3.00 3.10
VpvDs PVD (& 6 \V
TS 2.80 2.90 3.00®
. EFia 3.10@ 3.20 3.30
Vpvp7 PVD F(E 7 \Y
TG 3.00 3.10 3.20@
VpPoR_PDR_hyst'?) POR/PDR iRjEEE - - 50 - mV
VpPvD BOR hyst'D) PVD IRiHFEE - - 100 - mV
Iccpvp) PVD Ih%E - - 0.6 - MA
Icc(BoR) BOR I%E - - 0.6 - MA

1. BRHRE, AMEEFPE.
2. BEETERGER, TEEFFUE.

5.3.4. T{EmBifiS1E

2R 5-7 IE{THRI(REIR

£S5
s HEEY | RAE | 8
7| meew EE S K3 iBfT | JMgBEIPh | Flash sleep = B
ON DISABLE 2.6 -
lcc(run) HSI 48 MHz While(1) | Flash mA
OFF DISABLE 1.7 -

37/59



PY32MD320 &5IEIEFAR

#s s BBNEY | BXE | B
PR3 —g— N B M
RtAIeh b7k X3 iB1T | YMERI®R | Flash sleep
ON DISABLE 1.5 -
24 MHz
OFF DISABLE 0.9 -
ON DISABLE 1.1 -
16 MHz
OFF DISABLE 0.7 -
ON DISABLE 0.7 -
8 MHz
OFF DISABLE 0.5 -
ON DISABLE 0.5 -
4 MHz
OFF DISABLE 0.35 -
ON DISABLE 170 4
32.768 kHz
OFF DISABLE 170 .
LSI HA
ON ENABLE 95 -
32.768 kHz
OFF ENABLE 95 -
1. BEETEZER, AEEFTN,
7 5-8 Sleep 1RILEER
£l
#s R BRENEHD BXE 1]
RiEndeh b7 YMsEIEh Flash sleep
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 -
lcc(sleep) 8 MHz
OFF DISABLE 0.35 -
ON DISABLE 0.4 -
4 MHz
OFF DISABLE 0.35 -
ON DISABLE 170 -
32.768 kHz
OFF DISABLE 170 -
LSl PA
ON ENABLE 95 -
32.768 kHz
OFF ENABLE 96 -
1. IEEFEZER, NMEEFFIE.
7= 5-9 Stop t=NEER
=4
#s BRBYEO =BRAE | B
Vce Vbb MR/LPR LSI SMERSEh
1.2V MR - - 70 -
RTC+IWDG+LPTIM 6 -
IWDG 6 -
lcc(stop) | 2.0~55V ON MA
1.2V LPR LPTIM 6 -
RTC 6 -
OFF No 6 -
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=4
= 1 5(1) = =2
ms Vce Vop MR/LPR LSI JMZATEh HEE SAE a
RTC+IWDG+LPTIM 4.5
IWDG 4.5
ON
1.0V LPTIM 4.5
RTC 4.5
OFF No 4.5
1. ZUEETEZER, LR,
5.3.5. {KINFEIRIVIGEERTIE)
7= 5-10 {ERINFEIRI IR ERAY 8]
s SHO 4 HBE? | fXKE Eafyy
twusLeer | Sleep BIMRERRT(E] 10 CF():IL(Jag 4
- MRHES | Flash FHITFER, HSI(24 MHZWEAR GRS E 35 Ms
Stop HIM
t 1752 Vpp=1.2 V
WUSTOP RER ) LPR e Fla}sh FHITIER, HSI(24 MHZz) DD 6 us
VYERERGERTEH Vop=1.0 V 6
1. IREEREANEENGREER B R ER PR E—IES.
2. HURETEZER, LN,
5.3.6. MIEPESSRAYHNE HSI 451
7 5-11 NEBESRAT SRR
Bs 288 4 =IME | HBYE | RX(E | B
23.76@ 24 24.242
21.89 22.12 22.34
fusi HSI $iZR Ta=25 °C,Vcc=3.3V 15.84@ 16 16.16@ MHz
7.920 8 8.08@
3.96@ 4 4.04@
Vcc=2.0 ~55V, Ta=0 ~ 85 °C -2 202
Arempis) | HS| HIERREIER %
Vce=2.0 ~5.5V, Ta=-40 ~ 105 °C -4 202
frrim® HSI HERSE - 0.1 %
Dusi® | 5Z5LE 45M 55 %
tsabrsy | HSI 32 ERTAE] - 2 40 us
4 MHz - 100
8 MHz - 105
lccmsy @ | HSIIHFE WA
16 MHz - 150
22.12 MHz, 24 MHz - 180

1. BRHRE, AMEEFPE.
2. HIRETHERER, FMEEFHNL.
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5.3.7. PIERMESARIHRIER LS| 451
2 5-12 EBRSRAT 4TIt
7S 8H E S BME | HBYE | RX(E | B
fisi LS| $fi Ta=25 °C,Vcc=3.3 V -3 3 %
PRI I— Vce=2.0 ~ 5.5V Ta=0 ~ 85 °C -10@ 10@ o
Vce=2.0 ~ 5.5 V,Ta=-40 ~ 105 °C -20@ 20
frem® | LSI RS 0.2 %
tsabsy @ | LS| EERTIE 150 ys
lecasy® | LSITHEE 210 nA
1. HGHRE, AL,
2. HEETEZER, FAEdErehili,
5.3.8. HtHIF PLL 451E
% 5-13 BB
s 8% L =BIME BRENE BXE | B8
foLL I NS Ta=25 °C,Vcc=3.3 V 16® 240 MHz
feLour | EEIHSRER Ta=25 °C,Vce=3.3 V 48 48 MHz
Jitter I3 0.3M ns
tLock BifFARTE] fpLL IN=24 MHzZ 15 40 us
1. HRHRE, AMEEFEPRER.
5.3.9. TFHHs8451E
* 5-14 IFhEsRH M@

s B =4 HENE | RXE" =273
torog TUmTERT ) 1.0 15 ms
terASE T8 X SR BRA 8] 35 45 ms
e TURIZINFE - 2.1 2.9 =

WBX/RERIE 2.1 2.9
1. HRHRE, AMEEFEFUE,
2. HiERME SRAM HE(T, HUTEES Flash f2FRT, CPURIELETHE,
7 5-15 RSB E IR NEUERE:
s £ =4 =IMEY =273
Nenp BEIRE Tn=40785 % 10 kcycles
Ta =85~ 105 °C 10

trReT FURFISHAIR 10 kcycles Ta = 55 °C 20 Years

1. HERETEZER, TEEFHUE.
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5.3.10. EFT 4§14
% 5-16 EFT 4%
Hs B8 L 27}
EFT to Power IEC61000-4-4 4A
5.3.11. ESD & LU %1%
% 5-17 ESD & LU %5t
= 8% £ BAENE =T}
Vesopew) | BRSIERRBEE (AMRIEEY) ESDAJJEDEC JS-001-2017 6 kv
Vesocowy | ERESHEBFEIE (FoRBIREIERY) ESDA/JEDEC JS-002-2018 1 kv
VEspMm) ESIEERRIE (H128EEY) JESD22-A115C 200 v
LU #75 Latch-Up JESD78E 200 mA
5.3.12. iREA4FE
% 5-18 I 4514
ws B8 L =IME BRENE BXE =:1v}
Vin MASEYEE Vec=2.0~55V 0.7*Vce - %
Vi BNEEYEE Vec=2.0~55V - 0.3*Vce %
Vi) 10 FEEE R EIR i - 200 mvV
NRST (EZ4FHEEIR T - 300 mV
likg BINRERIR - - 1 uA
Reu i avizzliz] - 30 50 70 kQ
ReD THIEEFE - 30 50 70 kQ
Cio® 5|fEEE - 5 pF
1. HGHRE, AEEFFER,
7 5-19 It R
= sHO S =®IME BXE | B
V Qoo R lo =8 MA, Vce 2 2.7V - 0.4 v
lo =4 mA, Vcc = 1.8V - 0.5
Vo COM 10 SRET low =8 MA, Vce 2 2.7 V Vce-0.4 v
lon =4 mA, Vec = 1.8V Vce-0.5

1. 10 XEASE5 | HEXHAENTS.
2. BEETERER, LTI,
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5.3.13. ADC 4§l

< 5-20 ADC #51%

5 % E S =IME BREME RBXE | BfU
Vee ADC e E - 2.0 - 5.5 v
lcc e @0.75 Msps - 1.0 mA
Cin® WEBREFFIRIFES - 5 pF
Vee=2.0 ~ 2.3V 1 4 6@ MHz
fanc SEHRAT TR
Vcc=2.3~55V 1 8 12 MHz
tsamp® SEEERTIE] Vcec=2.0~55V 35 - 239.5 | lffanc
tsamp_setup™ | Vrerin SRAEERSZATIE] faoc=12 MHz 20 " . Hs
teony® SEEHART R - 12 1/fanc
teoc™ SRR TR AR - 0.5 1ffanc
DNL® EZnIRE - +2 LSB
INL® R IFEMRE - +3 LSB
Offset® | fWiBIRE - +2 LSB
1. HGHRE, AEEFEFRER,
2. HEETEZER, AEEFHUE.
5.3.14. EbEBEESIE
& 5-21 et
ws 88 S RIME | BBE | RXE | B
Vin BMANBETE | - 0 Vee \Y
Vsc SERBE - 15 +10 mv
lcc(scALER) FASER - 0.8 1 A
tsTART scaler | JEEIATIE] 4 100 200 us
e IR 5
tsTART [SEIETIE] a— " us
”
o0 st il
IR ns
>200 mV [ Ek g5
o bR o ’;?%
- 100 mV ISIRFHEE o9 23
FEEL o mv M iy He
100 mV iFIRNERE
Voffset KEBE - +5 mV
. FoRiHThae 0
Vhys IR E - mv
BIRHINRE 20
lcc TEEBR PRI | B 7 HA
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s 284 F4 mIME | HEE | RKXE | B
SINFE, MNESHITIRE 8
E3/E 100 mV, 50 kHz 897538
ESINRE 250
BEER | I, BNMESRITIRE 250
E3/E 100 mV, 50 kHz 897538
1. HRIHRIE, AL,
5.3.15. RE(EREIFIE
*= 5-22 [BEE RS
s 28 =mIME | HBYF mAE == v}
T.® Vs {EXFRENZLIEE - 2 *5 °C
Avg_Slope® YRR 2.3 25 2.7 mV/°C
Vas 25 °C (+5 °C)RHIEEE 0.742 0.76 0.785 Vv
tstarT® HNELLE TR AV SEATE] 70 120 MS
ts_temp®) HIEBGEERTEY ADC KFEHTIE 20 - - WS
1. HRHRIE, AEEEHE,
2. HUEETEZER, FEEFFNI.
5.3.16. AESEHEIFHE
* 5-23 NESEHEF
Bs 28 mIME BEYE mAE By
VREFINT HNESEZEBE 1.17 1.2 1.23 \%
tstart_vrefint Vrerint BYSEIRT(E] 3 10 15 Ms
Teoeft VREFINT iﬁg%é& 100(1) ppmloc
lvee Vee FEAERIEE RIS - 12 20 MA
1. HIRIHRIE, e,
5.3.17. EREFHE
7 5-24 ERTEREHE
s 84 FH =IME =X(E By
1 - trimxcLk
tres(TIM) ﬁfﬁj%%ﬁ;ﬁﬁjrﬁ.]
frimxcLk = 48 MHz 20.833 - ns
frimxcLk/2
fext CH1~CH4 BITERTES/NEBAT FSTR MHz
frimxcLk = 48 MHz - 24
Restim ERTER DR TIM1/3/14/16/17 - 16 bit
1 65536 trimMxcLk
tcounter | JEIRPIERATERAY 16 it EEEATEEIRA
frimxck = 48 MHz 0.020833 1365 us
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7= 5-25 LPTIM 45 (BT #PisesE LSI)

AL PRESC[2:0] RNiH(E mAEHE Efu
n 0 0.0305 1998.848
12 1 0.0610 3997.696
/4 2 0.1221 8001.9456
/8 3 0.2441 15997.3376
/16 4 0.4883 32001.2288 ms
132 5 0.9766 64002.4576
164 6 1.9531 127998.3616
/128 7 3.9063 256003.2768
3R 5-26 IWDG #FH (R sEsE LSI)
e p] PR[2:0] REth(E EAimhE By
14 0 0.122 499.712
/8 1 0.244 999.424
/16 2 0.488 1998.848
132 3 0.976 3997.696 ms
/64 4 1.952 7995.392
/128 5 3.904 15990.784
1256 6 or7 7.808 31981.568
7 5-27 WWDG #5(BI#Pi%eHE 48 MHz PCLK)
idap] WDGTB[1:0] BMEh(E EAimhE =21y
1*4096 0 0.085 5.461
2*4096 1 0.171 10.923
4*4096 2 0.341 21.845 ms
8*4096 3 0.683 43.691
5.3.18. BflO%HE
5.3.18.1. I°C B£& &5
12C # AR 1°C SEAMSTIRPFMAIESK:
B foERET, (Sm) ;100 kHz
B REER (Fm) : 400 kHz
12C SDA 1 SCL EIEBEIIERIIEE, &I TE,
3 5-28 I°C JEiR et
=l a5 BME | BAE | BE
tar PRI SR IR RN E) (SR IR SRR AR RIGHD ) 50 260 ns
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5.3.18.2. BR{TI/MRIEO SPI 151

< 5-29 SPI 514

#s 24 =i =IME RAE Eafy
& - 12
fecx SPI SRR EVE MHz
1/te(sck) MAAER _ 12
giz: SPI B¢ EFHRITRIEATIE] | fAERFRZ: C = 15 pF - 6 ns
tsu(Nss) NSS 370478 M 4 Tpelk ns
th(nss) NSS {8 MAE 2 * Tpek + 10 ns
e SCK MS(EFBSTATIEl | LSS, presc = 4 Took*2-2 | Tak*2+1 | ns
FHUER, =4 Tpek + 5@
o SR N\ ] HUERL, presc Pl ¥ .
S MHER, presc =4 5
thow) ) FHUER 5
R\ (RISATE) ns
th(si) M Tpck+ 5
ta(so) bty =1 60 ] MHVE, presc = 4 0 3 * Tpek ns
tais(s0) BUE H LS RATIE MAAER 2*Tpok+5 | 4*Tpak+5 | ns
tu(so) MR A ] MW%EZ (EREiaZE) 0 15Tok® | ns
presc =
tvmo) HiEHHEMATE EHUER (FRELEZE) - 6 ns
th(so) ) MIEL, presc =4 0®
HEHILRIFATE ns
thmo) FEHER 2
DuCysck SPI M\HUEIARTE HZSEE | MBS 45 55 %

1. Master FERMUARIF4 1 PCLK BUZFIES,

2. Slave EF SCK X EHAH 1 PCLK delay, #JE 10 fERE, EW 1.5 PCLK,

3. f£ Master RiXRI SCK GEHRUCAFIAIXIBZBEMIBR T, Slave TEAXOZBIBLEHEIE.

SCK input

NSS input
Te(scr Thoss)
> T sen—
e Ty uss—>] (€ Twiscrn —> e
CPHA=0
CPOL=0 ‘ i
CPHA=0 T /
CPOL=1 |
oty Ty (scr) — j‘*T\Hm—’ ,<_Tu$m> > Trsen— Tais(50)
MISO output First bit OUT Next bits OUT Last bit OUT o
p
Thesn
Taen—
MOSI input First bit IN Next bits IN Last bit IN

5-1 SPI BIFE — MHI#EZ, CPHA=0
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NSS input 444_’44\\

< Tecscw ] HTh(\SS)"‘j
| | —Ty(scpP— i
€T s> [ Ttscr) —> : e
CPHA=1 s | |
. | cpo=0 ‘ ‘ \ /
2 :
S :
= :
o |
= — |
&) =
S | cpast / \
CPOL=1 §
Tas0) i - ;
sm: Ty o) Thso—e—  Tesce? € Tmu:ao)
Last bit OUT —

MISO output ———

First bit OUT

Next bits OUT

[Ty

—Thsp >

MOSI input

First bit IN

Next bits IN Last bit

IN

& 5-2 SPIRIFE - MHIIEZL, CPHA=1

NSS input

CPHA=0
CPOL=0

SCK input

CPHA=0
CPOL=1

CPHA=1
CPOL=0

SCK input

CPHA=1
CPOL=1

AAAJ/[4444447 VI
AN

Tescn

Tsuoin

- i Twscrn)

o\
v

T (scr)
w(SCKH;

MISO input

MSB IN

BIT6 IN LSB IN

Thou

MOSI output ><

MSB OUT

BIT1 OUT LSB 0UT

2 v(W0),,

Thow)ien!

5-3 SPI Bt E] — FHET
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5.4.

5.4.1.

Z e IR TN =R B SIS TE

MtRIERENEE 2 — AT LABRED N+N MOS RY=+B7CRIMRIREES, RTLATEE 5.5 ~ 18 V RUREIREE/E
T. ZiRIKENEEAE—EE 50 mARY LDO, AJHIH 5 VHYEBE, 45 MCU SEHBIRERHEIR,
ZMRIKENES R EE@EH LEFD 250 ns SEXAYE], FHLE#IRENAYSIRM MOSFET B, BRURIFIIER
B85,

HHRIREN SR BEINERE VinVe RERIP (UVLO) IHRE, BEmBEslhLh=RESmIRIEETRL
1E.

IREmZAEEE

I EE MR ENSRREELAIIRE, HINRANBESBFEX, &HEin HOx Fd;
LINCRNBERSEFAR, &l Lox M.

7 5-30 IBiEEHIEER
HINX LINx HOX LOx
0 0 0 0
0 1 0 1
1 0 1 0
1 1 0 0
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5.4.2. FFXKASE

5.4.3. E@{RIA

B <! lop t
:to I : I C‘I r I
: 190% 909 :
HOX I I I I
LOx 10%: ! | | 10%
&l 5-4 FFKESE]

MR ENRRAERRIT T BT REEBAYRIFEBEE, AU ESNAENEAES

HEHERRITIRE

BEiBHRA,

|
|
50% N
|
|
|
|
|
|

‘ 90%
0
\-tTA\\
| T
10% jawt

| | [
| | [
1 1 1 1
| | [
| | [
| | [
| | [
HINx | | .
[ [ | [
I I | I
| | | |
LINX | | | |
| | | |
| | | |
Il Il ] Il
[ [ | [
| | | |
| | | |
I I I I
| | | |
HOx | : -
[ [ | [
—»DTie— —»DT— | —>DTe—
| | [
I I I I
LOX | | - |
! ! EEE
[ [ | [
[ [ | [
& 5-5 HiB{RIP

N
X2

2T
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5.4.4. FEXINEE

RIKaN=RAERRE T BIERIZEX A ERIFERES. EZEXATEIA, SUFAMENEHIHIREHEE
. FMRERFEXRERHR—IIREXRME, BARRIM—IIIERE, BFhLL~4E LR
EEHENSR. NREEHANGREIEFEXIERIZEEAT R AERRENFEXASE (250ns) |,
MLASNERIZ BB NRITEX B E S R RIFEXATIE], ANSRIBEMANGIRE/MITEX AR EiZRI B/ NT
O R AERRERIFEXAIAE (250ns) , NILLE R AIEBRIFEXATA (250ns) J9if,

HINX

I
Lﬂm | O !

5-6 L X IHBE
5.4.5. 12C EORSFSEEN

it BRIFKFIRIRBE, Ta=25°C,

Parameter Test conditions Min Typ Max Unit
SCL, SDA input low Vibo=5.0V - - 1.2 \Y
SCL, SDA input high Vibo=5.0V 3.8 - - \Y

SDA leakage current SDA = Vipo - - 1 MA
SDA output low lor = 1ImA - - 0.3 \%

SCL clock frequency, fscL - 0 - 100 kHz
SCL low period, tLow - 0.5 - - us

SCL high period, tHicH - 0.5 - - Ms
SDA data setup time, tsu - 100 - - ns
SDA data hold time, thp - 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, tor 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.

A

tSCL
scb O\

]  tor tep
_ , - _ \ , - _ \ R L

SDA \ / 'V'SB/\ /\

— _———/ N — —/ N —
Start Stop

condition condition

1. EEFPEKEREE 1 byte
2. SDA/SCL ZESNSBAN_LHIEBRE, SCL SAZR(EF 100 kHz (TBD)
3. I2C address (7 bits) : 0b 0101 010X (X=05; X =13F)

4. BHIEETE: Master &i%x (Start + 9 Times CLK + Stop)

1°C &4

<R~ -
SCL ﬁ\_ T W-- SCL

r
|
|
L
r
|
|
L

START condition STOP condition

5-7 EiRtnfE LM

SDA /

| |

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

& 5-8 12C R &A1&

|

XX/ XX X T
MSB acknowledgement acknowledgement |

signal from slave signal from receiver S

byte complete,
l interrupt within slave

clock line hold low while

SDA

NN
><

| |
| |
| |
interrupts are serviced | |

1
scL 1\/\ /\/\/\J l/\/\/ UUT
ACK ACK

START or repeated STOP or repeated
START condition START condition

QQM

E 5'9 IZC IU\%E,J[II‘]}_\_
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roe
‘ ] -

DATA OUTPUTBY ~ "\ | / X )( >< 7
TRANSMITTER DM =

not acknowledge N\

1
|
DATA OUTPUT BY [
RECEIVER [ \7—[
(. d

acknowledge

SVASTER o AN
MASTER -~ 1 2 = 8 ‘9

L2 i
START clock pulse for
condition acknowledgoment
NP A
& 5-10 1°C RLAEURER
AN
5.47. SmStER
MMM MMMMMMMMMMMMMMMMMMMMMMMMMM
P P P P P PP P PP P PP PP P P P P P P P P P P P P P P
u VU 4y uvuuyvuuvuuvuuvyvuuvuuvuuvuwuvuuyvuuvuuvuuyvuuyvuuyvuwuyvuuvuuyvuuyvuuvuuyvu uvuuyvu uyvu uawu
[ S N N S S S S S N TN T S S SN SN NN T N T S T S T T T T
S
t S
a A A At
r c(p|p|p|bp|b|D|Df(D|(C|D|D|D|D|(D|D|D|D|C]|oO
t of1]j]0]J]1]|]o0of1f[0|JO|K]|]7|6[5[]4)|]3|2[1]0]|K]7]|6|[5[4]|]3]2]1]0]|K]p
IC Address byte+W Reg-Address Reg.Value
2 = AA =
5-11 5amign
IFH AN
5.4.8. EZmpSHEN
M MM MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM
PP PP®P®PUPUP®P®P®PUPZP®P®P®PZPZP®P®P®PZPZPP®P®PZPFPPPPZPFPPPTPFPPUP
u v uyvuuvuuvuuvuyvuwuvuuyvuvuvuuyvuwuvuuyvuuvuuvuwuvuuvuuvuwuvwuvuwuvuuyvuwuvuuyvuuvuuyvuuyvuuyvuuyvuuvuwuyvuuvuuvuuvuuvuuvu uvuuwu
S A N S AN ZNN ST N N N S T N S S N N N SR S A T N S T ZS R ZN N N N I N N N N A
S S N
t t oS
a A Al a A Al t
r c|D(D|D|D|D|(D|D|D|C|T c|bD|D(D|D|D|D|(D|D|C|oO
t{oj1jo0J1jof1|O0ofO|K|]7]|]6|5[4|3[2|]1|0o|K|]t[OJ1fO0|1fO0]1]|]O]|]1|K|7]|6|5]4[3]|]2[1[0]K|p
IC Address byte+W Reg. Address IC Address byte+R Reg.Value(read out)

& 5-12 iEdH S8R
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549. HEFEHRENX

& 5-31 HFRENX
iggirsetfsr 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[ci:_ol:;ias 69H
% 5-32 ZAE
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 - 1
en_zero_vdd - 0
Zero_res [1:0] 10
Zero_bias [1:0] 01

5.4.10. LTS

IBUS_OUT #iHHH3/E = Vioo * Bias + IBUS * RBUS * IBUS_Gain
Hep, 1BUS NFEEHEBLRIAR, RBUS N EEIFPEEERGNEHE, 1BUS_Gain[2:0[EX7:

IBUS_Gain[2:0] Bias IBUS_Gain
000 b 1/5 1
001 b 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. BETTERA

Vref (DAC fitHEBJE) =50 mV * dac_sel
DAC 257788 dac_sel[5:0[EN /T
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dac_sel[5:0] dac_sel Vref
000 000 b 0 0
000001 b 1 50 mVv
000 010 b 2 100 mV
000011 b 3 150 mV
110111 b 55 275V
111111b 63 3.15V

MRS, SEEEERT Vref IREEAT, OC HEBEHERETF, fAFRIPFRIE MCU Hhil;
1. BEAREN Vref BERESIS, Hla0iEd 2.0V;
2. UWRFEEEATHEESEIR, HBTHBESS OC_OUT IMEREFAtARIPFHERTE MCU FIT,

5.4.12. iZEHEM

WE 3 IBLLiRes, BITAER 250 kQ BEEMFOR, DIS=HERABEMET RGN, HBEED
[ELCAIEIT 12C BCERY 4 FILLAET . =1AEBEEENBEHEE VS DB NEPELIENILREE, T
TINEBERIREL:, AIEREBESEREANT

R26
r=330K

HA

R30
r=50

R28
=330K

M'——g CMT; . Wj R22 Eczz i )

R33
r=50

He T ‘ ——
4'%"5 CMP M RZ3 fcza
cilp

R35
r=50

R22
r=250K

& 5-13 [ ZAG N I EBER BEAERE]

Z1788Zero_res[1:0IEN )9

Zero_res[1:0] Rz1/2/3
00b 100k
0lb 50k
10b 25k
11b 12.5k
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5.4.13. {RIRS%Y

* 5-33 ikIRESH
= iR S#5cHE ==v4
Vin {EMILERER E -0.3~18 v
Vex SMEENEIR -0.3~40 Vv
Vsx ISz Vex-18 ~ Vex+0.3 Vv
Vipo LDO HHEBETE -0.3~55 Vv
VHINL 2,3 (=2l NGE A -0.3 ~ Vipo+0.3 V
VLINL2,3 KMtz N\ E -0.3 ~ Vipo+0.3 \Y
COMPx b et HERIE -0.3 ~ Vipo+0.3 Y
VHo1,2,:3 EArEh e8I HEEE Vsx-0.3 ~ Vpex+0.3 \Y
Vio123 MR IR Ehas i HEE -0.3 ~ Vin+0.3 \Y
OPAO/OPAXO Bt NhErda H e EST -0.3 ~ Vipo+0.3 \%
OPMIOTAX | eeteMbE A\ S 0.3~ Vio+0.3 v
OPAI'/'GND 1IU ‘.‘LI}\ 1= BY jS/E'J . LDO .
ocC ARSI (RIP L i e ta B B -0.3 ~ Vipo+0.3 v
5.4.14. HEITERIE
= 5-34 HEEFTIENE
S R =RIME HRYE BXAE =<1}
Vi {EEM{EERERE 55 12 18 Vv
Vex BMiFEsNEITEE Vsx+5.5 40 Y,
Vsx BZERBERE -0.3 24 v
Vioo LDO i FEE 5.0 v
VHINL,2,3 = s NG A 0 Vipo \V
VLINL2,3 M iR N BT 0 Vibo \Y/
COMPX trases e E 0 \Y Vipo \Y
OPAO/OPAXO iRt HEBETE 0 Vipo \Y,
- MR\ FE 0 Vico v
ocC B R L i B8 H BB S B 0 Vioo Y,
Ta TERE -40 105 °C
fewm PMW $iZR 0 200 kHz
5.4.15. BBIFESEER
S BRIEEERREE, Ta=25 °C, Vin=12 V, Vsx=Venp,
= 5-35 B4 S HER
we | ik | BvE | mERE | BxE | e
R
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Hs ik BOVME | HBE | mAE | S
Ivin Vin TYEEER, Hinx=Linx=20 kHz - 600 - pA
lving Vin BESEEIR,  Hink=Linx=0 V - 300 - MA
lves Ves TYEEER, Hinx=Linx=20 kHz - 800 - HA
lveso Ves BBSEEIR,  Hinke=Linx=0 V - 40 - HA
Vs Vs BHRUE i s : v
LDO
Vipbo LDO #tHEB/E, lout=1 mA,Vin=12V 4.75 5 5.25 \%
lout LDO HitHEEREESI, Vin=12 V,Vour>95%*V1po - - 50 mA
ILooQ LDO E#ZSEEAT, lout=0 mA - 20 - HA
TEETR 1 mA < lout < 50 mA - 15 20 mvV
BEdEREES 7V<Vun<20V - 0.1 0.2 %IV
=1EMtRIKENRS
ViL BERNMEBE - - 0.4/0.8 %
Vin BERASEE 1.6/2.0 - - v
VuvLo F Vin/Ve RIEBIE FFEG = 4 - \
VuviLo R Vin/Ve RIEBIE EFHG - 45 - \Y
VuvLo Hys Vin/Ve RIEBIEIRH - 0.5 - vV
lik BiFHEIRRER Vex=Vsx=45 V - 0.1 5 HA
ILin+ LIN SRR RERR Vun=5 V ; 25 40 HA
ILin- LIN {EEB N REEBAR Vun=0 V - - 1 HA
IHiN+ HIN SEEFERANREER Vin=5 V - 25 40 HA
IHIN- HIN {EEE RN REER Van=0 V - - 1 HA
Rpd THIEEME - 200 - kQ
Vou REBFILHER E lour=-100mA,Vin=12 V - 0.3 0.45 \%
Vo RSB E lour=100mA,Vin=12 V - 10 12 %
IDRIVEP 10 HyHHERIR - 800 - mA
IDRIVEN |0 BIHHERR - -800 - mA
Trw_miN B/AINBINBKFEEE - 70 - ns
tor FEX YA - 250 - ns
tr Hith_EFHoed(E), CL=1000 pF - 50 100 ns
tr B RREIGRIA), Ci=1000 pF - 50 100 ns
ton it EFHaERAdE - 300 450 ns
forr B R G E R A - 100 160 ns
MT o EMIZER LS - - 30 ns
B
Vop B T/FERE - Vipo - \%
Isup IE TR - 100 - HA
VorFseT SCEREE - 5 - mv
VCraNGE BMAHEBEEE 0.2 - Vor-0.2 Y,
I BNRERER - - 1 A
Isource R R 1000 - - WA
i e 1000 : : "
Vsw BB R 0 - Vop \%
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s iz BME | BBE | BXE | B
Av FFERIEES RL=100 kQ - 80 dB
BW #4538 CL=30 pF - 10 MHz

PSRR FEIREBEHPHIEL 60 90 dB
SR IERUEIESER CL=30 pF 5 - VIS
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HEER
QFN32(4*4)i1% R

TOP VIEW SIDE VIEW
D
32
Pinl |
1 e |
) |
\
\
-l —_ [ w
\
\
|
|
\
\
<
s i
g
<
BOTTOM VIEW
D2
% Common Dimensions
b (Unit of Measure=millimeters)
-
\ ) OO0 O0j000 Symbol = - e
= = A 0.700 0.750 0.800
AL 0.000 0.020 0.050
~ = 0.150 0.200 0.250
J P o b ' ' :
z S o ow c 0.180 0.200 0.250
- S D 3.900 4.000 4.100
oM %‘ ) S D2 2.700 2.850 3.000
] < E 3.900 4.000 4.100
m 00000 E2 2.700 2.850 3.000
e | | b1 e 0.400BSC
Nd Nd 2.800BSC
Ne 2.800BSC
bl 0.140REF
L 0.200 0.300 0.400
h 0.300 0.350 0.400
Note: 1. Dimensions are not to scale
m TITLE DRAWING NO. REV
) Puya QFN32L 4X4X0.75-0.4PITCH POD QRPD-0060 1.0
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7. JBEE

Example:
PY 32 MD 320 K1

320 K1 8
Company —|_

Product family
ARM® based 32-bit microcontroller

|
c
|
x

Product type
MD = Motor dedicated with pre-Driver

Sub-family
320 = PY32MD320xx

Pin count
K1 = 32 pins Pinoutl

User code memory size
8 =64 KB

Package
U=QFN

Temperature range
7 =-407TC to +105C

Options

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

TU = Tube packing

Blank = Tray packing
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8. R A

77T B4 BEincH
V1.0 2023.12.01 MR
V1.1 2023.12.15 B 5.4EH4
V1.2 2024.01.29 EESEE: -40~110°C %A -40~125°C
1. MCUL ESEElEEE: 2.0~55V
V1.3 2024.11.15 N ﬁ‘«EEE\J,_ BEIAE
2. EFLSE
1. i FlashiBSR&1%
V1.4 2026.06.09 FriFlashiR SRS

2. EFmEEEREISIESH

PUY)

Puya Semiconductor Co., Ltd.

ERFESKESRNBIRAT (LITER:

TERERE RAVRFTEXER.
Puya 7= fa2kiET T SRR SRS THER.

FBF33 Puya FmASEFERFESS, RNEATRECEHEESE ="M, Puya MEHIRSSIFERMIMSS AR IRE.
Puya TEILLAR FAHARMR AR E S /T2

Puya F=miIEE, BEHSHRSIMNER—E, Puya W= maYHTIRIE BT,

HI™E Puya 8 Puya tRREVE SR E BRI, AR mERS BRI NESBREENMT.
RIEPRYE BB BIRSERIMRATAIER.

= |

"Puya” ) (REEEM. MIE. E3R. 1E3 Puya = EHl/ERASHEAINA], OARBITEN. BFRE

EEFESKLEBRNERAE - (REBAENF]
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