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1. @7

PY32MD320 ZR75I/{sizs4ISe RS8R 32 i1 ARM® Cortex®-MO+ %, SREET/ESBEAI MCU, #RA
=X 64 KB Flash 1 8 KB SRAM 77fii2s, Sim LIFIER 48 MHz, B ZM AR ZT"R. OF
EEREZES 1°C. SPI. USART FHBIHIMR, 1H 1217 ADC, 54 16 \ERT&s, LAK 2 BREVERES.

PY32MD320 R4S TIERRESERER -40 ~ 105 °C, TYEEREEE 2.0 ~ 5.5V, 12 sleep

0 stop RIDFETAFE, ATLABEARRANEIIFEN AR,

PY32MD320 R5iMi=HlIgsiEAT =18 BLDC/PMSM, EUNAHRTIZENT: KR, EmITR, ik

7 1-1 PY32MD320 %! QFN32 =GRkl B 4FAE
Mg PY32MD320K 18U7
Flash (KB) 64
SRAM (KB) 8
SR ERTES 1 (16-bit)
BRERTES 4 (16-bit)
TERTES {RIDFEERT =S 1
SysTick 1
Watchdog 2
SPI 2
RO 12C 1
USART 2
DMA 3ch
RTC Yes
il 14
ADC j@iE%)
7+2
(FMEB + PIER)

EUiREs 2
BaTm 48 MHz
TEEE 20~55V
TIEEE -40 ~ 105 °C

P QFN32(4*4)

6/56



PY32MD320 RF7EHEFM

swew ) swo
SWDIO :> Flash Memory VDD Voltage
as AF Regulator
on CcPy @ vceio
12¢ CORTEX-MO+ » VCCA D | vce
s = 48MHz H vee | [supRIY vss
— Y SUPERVISION
o] —
NVIC |IOPORT
BUS ‘ N POR/BOR
= |
1BUS_ouT J L
e gpo
COMPHAUL=E s Filter —— NRST
— —< PAL2 -
78 poRTA e zame HEE
s B 10MHz
VLDO 32.768kHz olS|a
DG R i () 8 i HH
= i PORTB g cRe ;
< = i 2 ) Ree
PB = V/ Reset! & clock control M
m MOSI,MISO,SCK
( C?gtircol PORT F l l l l l l l l NSS as AF
MOSI,MISO,SCK
NSS as AF

PF f System and peripheral ::>
clocks, System reset
m b} CHI~CH4, BKIN,
CH1N”CI‘!3N, ETR as AF
= = L | INT_CTRL _ CH1~CH4, ETR
ve1 = ¢ e BRI gLt

HO1

ot oz EXTI

VB2 ) ' | l | TIM14 CH1 as AF
HO2 3 3 - ; ‘ S-AHB TO S-APB ‘

vs2 REIE-TA from peripherals " TIM16/17 CH1, CHIN
VB3 g :

HO3 83 a S BKIN as AF
Vs3 m ©

Lo1 LPTIM

L02

Lo3

vss <):"> RTC — 1Hz Out as AF
IN+ COMP1

N Vel mp

out comPp2 K= USARTL Rx,(T:)é,RTZ,FCTs,

[ pm K N
7N [ ADC  |IJF <): USART2 RX,TX,RTS,CTS,
svscr6 () i> CK as AF

T sensor DBGMCU H 12¢1 #> SCL,SDA

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

& 1-1 THEgER

adv-S
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2. INEEHE IR
2.1. Arm® Cortex®-MO0+ PI#%

2.2.

2.3.

Arm® Cortex®- MO+ 22— A IZRIBRATUR IR ITHHINIIZR 32 i Arm Cortex {bHEEE, BAFFRA
RIRHT BENTFR, SIE:

B EEER, ZTEINREE

mEEIEE, PERIE(T

m EENEEES

Cortex-MO+ SMEBEER 32 AIZ, ERWINFEMILE, 7 2 RAVKDEFSEN, WREEIEE
(ERRAUESEN 2N, IREEHROIEEY, S8R ERARS, BHET 32 MZREHTEN
PRHASERY STt aE, ELELD 8 fA7F0 16 NSzt BTSN ERE.

Cortex-M0O+ 5S—MRENKEFUTHEHIZ(NVIC) BEHES.

=8

FRER SRAM, @i bytes (81i) . half-word (16 fi7) & word (32 1) BIAEAE
SRAM,
FERRK Flash, BEWANAREAIEXISAR :
B Main flash Xi5;, BE&NHERFMAFEEE
m Information X1, 4 KB, BEIETES:
— Option bytes
— UID bytes
— System memory
X3 Flash main memory RYERIFPELFELAT LR -
B read protection(RDP), BhLESRE4SMEBETIIA],
B wrtie protection (WRP) =, LIGIEAEENSRME (RTEFFMHESEE PCOREL) . B
FRIPRISR/MFIP ALY 4 KB,
m  Option byte SR, EJHUMEHRZIT.

RELER

CPU BalfEENARFRIHMAZY HSI 8 MHz, EREFEITRYUIAEHECE R SR R R AT
R AILUGRAYSIAT A :

B —4/8/16/22.12/24 MHz A EC ERIEREFEE HSI BTHp,

m —32.768 kHz AJECERIAIER LS| BFEH,

m PLLESH, PLLIEAJLAERR HSI,
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7

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

HSI: High-speed internal clock
LSl: Low-speed internal clock
PLL: Phase locked loop

LSIRC to IWDG,
32.768kHz g
LSI
to RTC
RTCS to PWR 4
EL .
To AHB bus, core, memory and DMA
AHB ; g
L | prESC FCLK Cortex free-running (:Iock=
/1, 2..512 To Cortex system timer=
LSI
PLL
== APB .
PCL| To APB periphrals
— PRESC =
MCO SYSCLK
[————— /1..128 /1,2,4,8,16
HSI PCLK
HSIRC to LPTIM
24MHz LSl —————*»
X2
PLL
PCLHK
to COMP
LSG
HSIDIV PLL pCLk
to ADC
HSH——
HSISYS SYSCLK
(2120 .
LSI If(APB prescaler=1) x1,
else x2

TIM_PCLK

2-1 RS TPEEHE]
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2.4. HEEHE

2.4.1. EBIRIEE

VCCA VCCA domain
ADC | [ comp |
=] [
¢ ® FLASH
VDD domain
VCC domain
PDR
vee] o VR VDDe ’ CPU Core/Digital Peripherals
BG PVD VDD1
’ RTC ‘ ’ I0_CTRL ‘
PMU
’ IWDG ‘ ’ LPTIMER ‘
veeo VCCIO domain
VDDA 10 Ring ’ PWR_Acon‘ ’ RCC_Acon ‘
(4 DDP
PWR CRI[18] .
VDDA
2-2 EBiRAEE]
= 2-1 BRIER
wmS B RBiRE A
BEERERCHIRMUEIR, BEMEERN: BoEE
1 Vcce 20V~55V
£
SRR IEEIRAEE, BT Vec PAD (HEAJIRIHERMR
2 Veea 20V~55V R/ARR (a7

FEIR PAD)

3 Vecio 20V~55V 4510 #E, BT Vec PAD

RET VREYEH, AR APERDIEEE. SRAM#
3. = MRAtEERY, 1.2V, St stop #RzURT, #RIE
PWA4ECE, ATLAR MR B LPR 8, FRIBRGRER
ELPREHE 1.2 VEZ 1.0V,

4 Vop 1.2V/1.0V£10%

2.4.2. HjRsE

2421 ETBE( (POR/PDR)
S iZitT Power on reset (POR) /Power down reset (PDR) #&iR, Jis iR EEBBFI TSN,
IZERERFMRIZ TEMRIF LIE.
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24.22. RES{L (BOR)
BT POR/PDR 4P, ¥FSCHIT BOR (brown out reset) . BOR {XETLAEIT option byte, #T{EAERT

XITRE.
% BOR #i#TFF6, BOR HBHERTLAE:S Option byte HTHEE, B EFRT T HEH AR LU
&,
vee 4
VBORRS
VBORF8
VBORR7
""""""""""""""""""""""""""""""""""""""" VBORF7
VBORR6
VBORF6
VBORR5
VBORF5
VBORR4
VBORF4
VBORR3  |------mmmmmmmmmmmeoee
VBORF3
VBORR2  |-----mmmmmmmmmmmmme
7777777777777777777777777777777777 VBORF2
VBORR1 |---------mmmmmo
VBORF1
VPOR
VPDR
LI
tRSTTEMP! >

Reset with BOR off —_
tRSTTEMPO<

Reset with BOR on
(VBORS VBOR1)
——————————————————— POR/BOR rising thresholds

——————————————————— PDR/BOR falling thresholds

A4

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

2.4.2.3. EEEN (PVD)
Programmable Voltage detector (PVD) #&EHRATLARRIG Vec BBIR, Mm@ S5 77a8t T
B, & VecEmTHERT PVD BNRE, FEENNSMRR,
ZEMRERERES) EXTIRY line 16, BURTF EXTI line 16 EF/FIEAEE, 24 Ve EFHBT PVD HOHG
MES, 3E Voo BHEEI PVD ROIIARLAT, F=4rhit, EHRIRSEFFRPE LU TESH

shutdown 1£5%,
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vCcC
A

VPVDRX

Configurable
hysteresis

VPVDFx

v

PVD output

& 2-4 PVD S8

2.43. BEADHE

AR B EETES:
B MR (Main regulator) E&t B IEEIEITRSIHES TIE,
B LPR (low power regulator) 7£ stop#&\ T, BHSE(KINFEAIERR,

2.4.4. (RUIFEIRSY

OHREESRETERZ, B 2 MEhFEEN:

B Sleep mode: CPU BI$XHE] (NVIC, SysTick FI{F) , FMRKAILIBCEARIFIIE. (ENR
{FRE R TIERIREIR, TR TIRERERINZIER)

B Stop mode: ZEILT SRAM FIFEEHNABIREE, SIERATER PLL. HSIXHF, Voold FAERS
fEbhAORT EhER# (=18, GPIO, PVD, COMP output, RTC [ LPTIM BJLAIEEE stop t&=,

2.5. 8
SHERIBHTRMEN, SRR BESAMRASHL
25.1. HBEEfI

BREMEL TSR 4!
m |TEE{ (POR/PDR)
m  REE{I (BOR)

25.2. REHEI
SFEELTSEEN, FERREM:
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2.6.

2.7.

2.8.

2.8.1.

NRST pin 8951
BOEIRER(WWDG)
MITE PRER(WDG)
SYSRESETREQ #{&E11
option byte load £{i (OBL)

BREBARE GPIO

5N GPIO A LABIEES i (push-pull 5 open drain) , #A (floating, pull-up/down,
analog) , AMEERTHEE, BIENIHISESS I/0 OECEINRE.

DMA

EEFi#ERFE(DMA) FSRIRHHEIMRINFiERR < [AE & it ss T iEss < (MRS R AR E .

DMA f=Ha8 3 &£ DVA BiE, BFRBEAREERE 1 1MHE S MINIIFHERRILIIERK. DMA
EHIEREELNE DMA IBRRYERE, ATIES DMA IBRAIMSER.

DMA STHHEIMRIE PR ETE, JHMR T AiEHeR B A g Pae R B2 T A RS,
BNRBEHEREZTRENEN DMATEK, SNEEHREF SRR, XEThREBT K

=N
DMA BJEFFEEIME: SPI, I2C, USART, ATE TIMxiHETEE(B&T TIM14 #1 LPTIM) 1 ADC,

Lol

PY32MD320 j&iJ Cortex-M0+ 4MEEzNERAIR Ehlifrizhlas (NVIC) F1— R/ H=R
(EXTI) RLERH.

FREREEHIRE NVIC

NVIC 2 Cortex-MO+ 4MRESNEREIBS 1P, NVIC BAJLILMESRBELMEESIMNBAT NMI (RBJ R ET)
FORJ B/ NERRIT, LAK Cortex-MO+ EBRE. NVIC I T RIFHIMICRETE.,

QbIRERIZOS NVIC RIEERES AKX 7 RS AR IER PHTIRSHIFE(1SR)EaIZAAEER. ISR
HEFIE—NAERERF, FHEENVIC — Eibitit, ZHTH ISR a2ttt 2R EFREUF
FERBEN ISR FEEMM.

MESLARNOPISEHRE, MEAERNPREARIFESEFNN, FHEEIRNEMITRAIFRT
EHEESRIEN, S—FMUTRAREHE (tail-chaining) . HN\—PEMEHRAY ISRIRERY, AEE
HI—MEERYEMITRAY ISR, BENIT L ERNCIEES TR MRIEHRFEE, XFDTIER, 186
FRIRRER.

NVIC 4% :

B (RFERTRRTANE

B A RARRLSER

B SRR 1 NMI ARl
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2.8.2.

2.9.

2.10.

B SKRF 32 e RS NERHR T

B T 104 Cortex-MO+ B&E

B SRR TR R AR
B R (tail-chaining) it

B EGhiTEER R

i PR EXTI

EXTHEINT MEIELSEARIRIENE, FHELIRESM stop EUIRERAT =L IREESRF,
EXTIZHIBEEZ NEE, BfER% 161 GPIO, 11 PVDHH, 2 COMP i, LUKk RTCHI
LPTIM IREE(ZS. H GPIO, PVD, COMP AJLIECE EFtin. THEREGEMA. E GPIOES
BEIEEESE &/ EXTI0~15 @iE,

A EXTI line #A] LABII S17 23R L .

EXTI =lRs A AR A SRR R EIHARE ATk,

EXTHEHIRP NSRS B4, BERE stop BT, IR E IR IREES thagR A%k
BRROSRIR, BREIREIS [EFH’AY GPIO RIS,

1REEEI%ER ADC

OHEA 11 12 A SAR-ADC, ZIERIEERS 9 MERUERIEE, & 7 MMBEEM 2 1R
IEIE.,

BEENEEEX T LOREASIR, EEL. A, NESER, BREREHEEAXTHEETT
16 (UBUES Faa.

BB AT N ANEESRAEEEH T AFREXNESEKEE.

ADC S 7 SRR TizfT, B3RS RIRAYINE.

TESREELETR, fEHRehTR, ECHEIRAEIR, 183 watchdog R4EHREE EAB H BB 4 hlE K.

ELEREE(COMP)

A RERMIEBRELLEREE (general purpose comparators) COMP, tA[LAS timer BEE—iE(ER.
traR R AT LA AN T 2R -

B EEESHR, FERIFERIREETRE

m EMESET

B H53KE timer B PWM HitHiZERERS, Cycle by cycle RYEEftf=HlEIEE
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PAICY

vee [P
TS_VOUT]|

PB1
PAO

PB4
PB6
PA3
PF3

VREF1P2

PB3
PB7
PA2]

2.10.1.

vee [} COMP2_INMQ.
s VOU% COMP2_INM1

COMP2_INM2
COMP2_INM3
COMP2_INM4

> ]

COMP analog COMPIWINMODE COMP_CTRL
f COMPIINPSEL
pBg [ ]—COMPL_INPO WINMODE FLTEN COMP1POL PAO/PA6/PA11/PBO/PBS .
PB2 COMPL_INPL . SomPLy v COMPI_OUT
COMPL_INP2 OMP1LOUT filter
COMP1 interrupt request
(to EXTI 17)
% Vaeewt \K COMP1INMSEL] TIML BKL
/N4 Vaeewy| TIM1_Ocref_clr
/NN Vrerwy | TIM1_ETR
I NIV NI N1 TII\-IrWIBIJI?;ner;c\r
COMP1_INMO LA A ML BK
COMP1_INM1 LA A -
COMP1_INM2 LA AA
COMP1_INM3 LA A
COMP2INPSEL| o3 o0t PAZ/PAT/PAL2
COMP2_INPO N FLTEN  comp2poL B
COMP2_INP1 2 % é E . comrd our v
COMP2_INP2 WINMODE comp2 2 ! filter r\]
= COMP2 interrupt request
T__COMP2_INP3 ¢ CC - D (to EXTI 18)
A COMP2INMSEL TIML BKL
'OPAV K Vagene COMP2WINMODE TIM1_Ocref_clr
“““““ TIM1_ETR
%4 Vierwg_ _
> TIM3_Ocref_clr
( % Vrernr, TIM16_BK
Scaler T % Vaeew] ( ( Vaernr TIM17_BK
SCALEREN r
% Vierw| SCALEREN [«—
% Vagens

& 2-5 COMP 1EE|

COMP =43¢

BURBEEUEENERERBA, LULIRIERIEEEE
2% 1/0 pin

FEIR Vee

imE R R

WEPSEBEFEL D ERME 3 MEE (14, 12, 3/4)
R TRERBcE

B YRTERUR BRI

B AT LAMROERER 1/0 5 timer RUBIANIE9ftA

OCREF_CLR {4 (cycle by cycle BIEBREH)

FIRIE PWM shutdown BIRIZE

&/~ COMP EBlifiF=4£8E7], BIESHRMEIFERT (sleep 71 stop &) AIIREE (@i EXTI)

2.11.

ERJ =R

PY32MD320 A[EIERT seAI4F AN FREIR

3 2-2 ERfeEEE

xR

SR o3 | DMA

Timer

IR/ BIEIE

BiMaih

SR ERS =R

£,
™
FRIRXIFE

TIM1 1~65536

SXFF

B RS =8

£
T,

TIM3 1~65536

SZHF
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] Timer fE 1§ 010) fagsm | DMA | #SR/IELENEE | BrMath
e P
TIM14 16-131 t 1~65536 - 1
TIM16,TIM17 16-{if + 1~65536 | iE 1 1
2.11.1. S ERSE

2.11.2.

2.11.2.1.

2.11.2.2.

2.11.2.3.

BREREE (TIM1) H 16 (KR RIZDMERIRNRI B ohicElit #=88mM. CaLWRIESMEE,

BiE: MAGES (MARER) RBNTKENE, sE-ERdiRr (it #id PWwM, HEXIE

ARSERS PWM)

TIM1 64F 4 MEZIBIE, FBfE:

B ENEER

m iR

B PWM4E (BEEEDOIITHER)

B KPR

R TIM1 BEEStRERT 16 f7itATES, WEBEES TIMx ititsSEEANSE. WREEN 16 i1 PWM

KER, WESLAEASIEESN (0-100%) .

£ MCU debug &=, TIM1 TLUKRE L.

EEHEEZIR timer fFMEHZ, Eit TIML aTLUBIS AT e85 ThRE S EABITATEs—&ET/F, LSS

B,

TIM1 3745 DMA TgE,

BRERES

TIM3

B TIM3ERERRZEH 16 (A JRIEDIMRRIKENRY 16 LB aERITEES Ik, BB 4 MEZH
BE, 8 ATRNEREHEER, PWM aE Rk ER T,

B TIM3EJLABIT AT EREEETNRES TIM1 —RT(E.

B TIM33ZHF DMA TIRE,

B TIM3EEBAMEIER (IEE) miDsESTEFMEM 1 3 3 E/RMAUEREES,

B 7 MCU debug #&z{,, TIM3 AJLUKRELTHEL.

TIM14

B EAERTEE TIM14 HEREMSD SRERIKENRY 16 (B %R EMEs Rk,

B TIM14 BE 1 MRZIBERFRARRAHIE, PWM B BpkiEiat.

B 7f£ MCU debug ##z{, TIM14 BJLUKREELTHEL.

TIM16/TIM17

B TIM16 ] TIM17 FREI4RIER SRARIKENRT 16 B ahEk it 4=k,
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2.11.3.

2.11.4.

2.11.5.

2.11.6.

2.12.

B TIM16/TIM17 BE 1 /MRZIBERTRAMRAMEILE, PWM BE Bk PRIV,
B TIM16/TIM17 EEHEKANERMIH.

B TIM16/TIM17 3235 DMA IHEE,

B 7 MCU debug #&z{, TIM16/TIM17 e LGRS,

{RINFEERTER

B LPTIMJ9 16 A Eit#ies, B8 3 UfMnines. RIFHFRITEL,

B LPTIMALAECE S stop IR IEEER.

B 7E£ MCU debug #&z{,, LPTIM BJLUREITHEE.

IWDG

B SERERT—VRE IERSE (PR IWDG) |, ZEREEERERT. HEEHERRE
{EFAYRERR. IWDG RIFFHRREHTRAFSMUERIITIEEEEL, FHAETEEHAZHERER timeout
ERfRRRENL.

B IWDG H LSI2ftRIsh, XFERMEEERTE Fail, tBERIFTIE.

B IWDG RESFE watchdog {EATMAZIMIMIISRE, FETRESMNIFERERGIAIR
Fa.

B &d option byte A9I=F, ATLASEEE IWDG FEHET .,

B |WDG 2 stop #ERXRIEEEIR, LIS TUIREE stop 183,

B 7£ MCU debug #&=,, IWDG aJLUREEHEUE.

WWDG

EABEOE THEET— 7 TS, TLUSENE/HIET. SHMaT@EE, ealEA—

NEITREMN RS, TR APB RSN (PCLK) , BEBETRERNEE, TTEREERTLAZE MCU

debug 1R FHIHRES.

SysTick EERYES

SysTick iH#428E B TLAHRMER S (RTOS) |, A LABEIRENR i8S,
SysTick 454 :

B 24 UMY

B BEXHEED

B HEESICE 0 BRI FA Rl (RIER#R)

SERIRIHH RTC

B SCAIRSERE—MRZAER RS, RTC ERIAE—HIESI IR, TRENRUGEET, iR
HEsRERRITIRE. EXUHEERAVET ENRER G SRIAIR AR B EA.

B RTC ATOSRREERS N 2208 32 (A 4RIEH 4R,

B RTC IHEEERRAILAA LS, AJLMESS stop IREER.,
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2.13.

2.14.

B RTCEJLUFAERSeRNT, #rRMTRIESHARUT (ATRRAR) .
B RTC TR,

m  7EMCU debug #xt, RTC AILURESITEL

12C #0

[2C(inter-integrated circuit) B2 IEZFUTHISSFIEIT 1°C Rk, SRMEZSIAINEE, =HIFME 1°C
BEAFENIRR. Y. (PEFINF. SOFRE (Sm) o & (Fm) .
12C 451

Slave #1 Master 1=z,

ZEHINEE: ALY Master, tHETLUH Slave
XEAEIBIIRE

— BRI (Sm)
— REEX (Fm) :
{73 Master

— 774 Clock

—  Start ] Stop P4
Y/ Slave

—  OIYRFER 12C HEHE T
—  Stop AR

7 (USHHER;

BRI % (General call)
WSIFEAL

—  RIEAEWIET RSN
—  FHERTRIREAL

—  12C busy ¥R

=& 100 kHz
oy

=
=& 400 kHz

EIRIR AL

— Master arbitration loss

—  HIEUEERIERY ACK failure

—  Start/Stop $&81=

— Overrun/Underrun(BS$971<IHEE disable)
BlIERIRT RS TIRE

B DMA BEIRIERFT5 buffer

LINEE=1IV]

TEHAR A IR T BE

BRARLREWERE USART

PY32MD320 & 2 4> USART, 2 NIREsee—EL.
BARLFRSRURRR(USART IR T —MRIFATTESEATARE NRZ FE B THIREIAIINERR
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BZEFH TN TEIRIR, USART FIADHIRIGRRESRIRMUSE CREIRERIERE.
EXFRSRMBENENTREEE, SEITSGESBE.
B ohiRAFERIG,
FRZEPEREN DMA B, TS EREUEE(E.
USART 43 :
ENTRILEE
NRZ #RERE
AJECE 16 ZaE 8 (I RiF, EINEEREMNNHSRENREY
RIEFHEWEE BRI RIERITE, &&IX 4.5 Mbit/s
St ES il
AYRIEEUERE 8 fUaE 9 iz
AECERIELR (1 5& 2 1)
‘AR RSB RIRT P HID e
BAL N @
ST AR IEFIERLSERE L
TR
#Bld DMA il RIXF T
TR
— R buffer i#
—  &IX buffer &
— (EER
B EERIGIEE
—  RIEREGNI
—  XREERH TG
B ERSHRRTR
— CTSHZ
— RETFSED
—  RIE5TR
— BEUESTERSH
—  AlEEETH
— IR
—  IER
— IREME
—  EUEER
m SOMERSEE
—  ANERHBUEARDTES, W NERBAME
B PEBENIGEE: BTSRRI LRSI
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2.15. BRfTIM&EO SPI

PY32MD320 8% 24" SPI,

BITIMREO (SPI) AFCHSIIMNPESEIUENT. €T, RITREHNSETHNERE. Ol
WECEM TR, FFAINIMRRIRHIBERT (SCK) . BOXEZEREH LI,
SPIRHEUIT

Master 8¢ #& Slave &=,

3 NI RS{EH

2 NI RS ER (BN AEIESE)

2R TRESER (TN EEHES)

8 fiiakE 16 \{EHImMUERE

XiFEFER

8 NIRRT EMDINRE (FAA frek/d)

MIRTUIER  (Bx K9 frein/4)

FEHFIMEIL IR ARS8 4 T NSS B I/ W FEAIENSHER

Al fRiERI A PR MERIAE L

Ol 4RTEHIEUEIRRS, MSB 7ERIEY LSB 7ERT

AR P RTRYE AR IRERS

SPI RETIRSIRE

Motorola &=

a5 [ FRTRY TR AR, TE

2 NE# DMA 2089 32 17 Rx 1 Tx FIFOs

2.16. SWD

ARM SWD £ 7e1FeR AR T RIE#EE PY32MD320,
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3. S| ECHE

O o wn
N g 9 z=z90 259
2888 ssuvag
m [e2] Mm N o~ o~ o~
vs3| i1 24 7] PA15
ees . ST T T T T T T T T T 1
HO3|[ 2 I/ : 23 7] PA14-SWCLK
vB3| :3 : ! 22 7] PA13-SWDIO
vs2 |4 : QFN32: 21 7 pALl
HO2[ :5 : : 20 | vce
vB2| 6 : Exposed padJI 19 <] NC
Vs :7 18 | pB2
HO1| 8 7] PA6
o — N <
Q@ 2o
K IR Lo VSS
- O = — o [32] < wn
0 < VvV < < < < <
> & % a o o a a
= I
-
OI 2
(%)
=)
@

[E] 3-1 QFN32(4*4) Pinout1 PY32MD320K1xU (Top View)

% 3-1 5|HIEXRIARIENFFS

eS8 oS EX
S Supply pin
e G Ground pin
L IsESS I/O | Input/output pin

NC | X
. COM | IEE 5 VimH, SHHMEHmNELHINEE
HOL5H — - \

RST | SfnwO, POERHSS CHIFEME, RSTHERIMABRHIES
b= PRIFEEMIREE, FARBROEKESMZENZE, FAEEAN
n— SRThEE BiT GPIOX_AFR Z577281%IRMITHAE
Ui Z]

° | momae BIYINR SRR EiER el EReATRE
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% 3-2 QFN32 B|IEN

HARRE

QFN32(4*4
K1

Driver

g
"
O
e

i"O1%H

3
]

SHmeE

BihnzhEE

VS3

HO3

TIM1_CH3N

VB3

VS2

HO2

TIM1_CH2N

VB2

VS1

HO1

TIM1_CHIN

Ol |N|OOO|A~|W[IN|PF

VB1

=
o

IBUS_OUT

BN
[ERN

PF2-NRST

I/0

RST

@

MCO

SPI2_MOSI

USART2_RX

NRST

10

PAO

I/0

COM

SPI2_SCK

USART1_CTS

USART2_CTS

COMP1_OUT

TIM1_CH3

TIM1_CHIN

SPI1_MISO

USART2_TX

IR_OUT

ADC_INO
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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=L

HH

1]

o

QFN32(4*4) | #i

K1

Driver

imO4Ha

imCILDRE

-
Il

SHmeE

BihnzhEE

USART2_RX

EVENTOUT

SPI1_MOSI

TIM1_CH1

12C_SCL

15

PA4

I/0

COM

SPI1_NSS

USART1_CK

SPI12_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

Vce

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

23/56




PY32MD320 R EHEF

RS imCILNRE
5 & 2
%’ o 10 Driver ?él[( ﬂl:‘li -
Q ¥ i E pul SH&Ee Bi¥INThEE
&
EVENTOUT
SPI1_MISO
TIM1_CH2
USART1_RX
MCO
SWCLK
USART1_TX
23 PA14(SWCLK) - /0 | coOM | (2) USART2_TX J
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 -

P PF2 8 NRST Zi&1d option bytes H1THCLE.
Sfif5, PA13 1 PA14 A pin #ECE /9 SWDIO #1 SWCLK AF IH8E, BiEWEZB LHFEE. EENET
FIFB R EGE.

2% 3-3 Gate Driver 3Bl EB

bS]
OFN32(@4) K1 SR S| EIThEE
1 VS3 BiE 3 AYEMMRIREhES Mt
HO3 b3}

3
& 3 SNMRIRENE
VB3 BiE 3 BMSFER

2
3

4 VS2 BiE 2 SSFsEit
5 HO2 BiE 2 SRR shEL
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Hgeny
S|I=EFR S|EIThEE
QFN32(4*4) K1
6 VB2 BiE 2 BNSFER
7 VS1 BE 1 BEZsEi
8 HO1 BiE 1 ShkIRshE S
9 VB1 BE 1 SNSFER
10 IBUS_OUT BB BLERESHH
26 IBUS BRI RA
27 IGND RS E A
28 VLDO LDO HiHEBE
29 VIN IXENERIREIN
30 LO2 B 2 A EMIRIR S M
31 LO1 BE 1 B EMIRIREnEs @
32 LO3 BiE 3 A EMIRIR NS
ks ab
3.1. w0 A SHINEEMRSY
% 3-4 im0 A SFRTHREET
O AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI2 SCK USART1 CTS - - USART2 CTS - - COMP1 OUT
PAO AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- USART2_TX SPI1_MISO - - TIM1_CH3 TIM1_CHIN IR_OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAL SPI1_SCK USART1_RTS - - USART2_RTS - - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- USART2_RX SPI1_MOSI - - TIM1_CH4 TIM1_CH2N MCO
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PA2 SPI1_MOSI USART1_TX - - USART2_TX - - COMP2_OUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - SPI1_SCK - 12C_SDA TIM3_CH1 - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PA3 SPI2_MISO USART1_RX - - USART2_RX - - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - SPI1_MOSI - I2C_SCL TIM1_CH1 - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PA4 SPI1 NSS USART1 CK SPI2 MOSI - TIM14 CH1 USART2 CK - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- USART2_TX - - - TIM3_CH3 - RTC_OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAS SPI1_SCK - - - - LPTIM1_ETR - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- USART2_RX - - - TIM3_CH2 - MCO
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAG SPI1_MISO TIM3_CH1 TIM1_BKIN - - TIM16_CH1 - COMP1_OUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1_CK - - - - - - RTC_OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PA7 SPI1_MOSI TIM3_CH2 TIM1_CHIN - TIM14_CH1 TIM17_CH1 EVENTOUT COMP2_OUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1 TX USART2 TX SPI1 MISO - 12C_SDA - - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAS SPI2_NSS USART1 _CK TIM1 CH1 - USART2_CK MCO - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1 RX USART2_RX SPI1_MOSI - 12C_SCL - - -
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AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAS SPI2_MISO USART1_TX TIM1_CH2 - USART2_TX MCO 1°C_SCL EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1_RX - SPI1_SCK - I°C_SDA TIM1_BKIN - -
AFO AF1 AF2 AF3 AF4 AFS5 AF6 AF7
PAL0 SPI2_MOSI USART1_RX TIM1_CH3 - USART2_RX TIM17_BKIN I’C_SDA EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1_TX - SPI1_NSS - I°C_SCL - - -
PALL AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI1_MISO | USART1 CTS TIM1_CH4 - USART2_CTS | EVENTOUT I°C_SCL COMP1_OUT
PAL2 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI1_MOSI USART1_RTS TIM1_ETR - USART2_RTS | EVENTOUT I°C_SDA COMP2_OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SWDIO IR_OUT - - - - - EVENTOUT
PAL3 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1_RX - SPI1_MISO - - TIM1_CH2 - MCO
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAL4 SWCLK USART1 TX - - USART2_TX - - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - - - - i - MCO
PALS AFO AF1 AF2 AF3 AF4 AFS5 AF6 AF7
SPI1_NSS USART1_RX - - USART2_RX = - EVENTOUT
3.2. w0 B SEMINAEIRSS
%= 3-5 i1 B SFATHACIRST
fr{m| AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PBO SPI1_NSS TIM3_CH3 TIM1_CH2N - - EVENTOUT - COMP1_OUT
PB1 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
TIM14_CH1 TIM3_CH4 TIM1_CH3N - - - - EVENTOUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PB2 USART1_RX SPI2_SCK - USART2_RX - - - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PB3 SPI1_SCK TIM1_CH2 h USART1_RTS USART2_RTS - - EVENTOUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PB4 SPI1_MISO TIM3_CH1 - USART1_CTS USART2_CTS TIM17_BKIN - EVENTOUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PBs SPI1_MOSI TIM3_CH2 TIM16_BKIN USART1_CK USART2_CK LPTIM_IN1 - COMP1_OUT
AFO AF1 AF2 AF3 AF4 AFS5 AF6 AF7
PBe USART1_TX TIM1_CH3 TIM16_CHIN SPI2_MISO USART2_TX LPTIM_ETR 12C_SCL EVENTOUT
PB7 AFO AF1 AF2 AF3 AF4 AFS5 AF6 AF7
USART1 RX | SPI2_MOSI TIM17_CHIN - USART2_RX - 12C_SDA EVENTOUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PB8 4 SPI2_SCK TIM16_CH1 - USART2_TX - 12C_SCL EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1_TX - - SPI2_NSS 12C_SDA TIM17_CH1 - IR_OUT
3.3. w0 F SANEERST
%= 3-6 im0 F S FLIASRET
| AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
- - TIM14_CH1 SPI2_SCK USART2_RX - - -
PFO-OSC_IN AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1 _RX | USART2_TX - - I2C_SDA - - -
PF1_OSC_OUT AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
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- - - SPI2_MISO | USART2 TX - - -
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USARTL Tx | USART2_RX | SPI1_NSS - 12C_ScCL TIle_CH - -
P2 NRST AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
- - - SPI2_ MOSI | USART2 RX - MCO -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
USARTL TX - - SPI2_ MISO | USART2 TX - - -
PF3 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - SPIL_NSS - - TIM3_CH3 - RTC_OUT
- AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
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4. = 1i# 35 bR g

OXFFFF FFFF

Block 7

ARM Cortex MO+
0xE000 0000 Internal periphrals

Block 6

0xCO000 0000

Block 5

0xA000 0000

Block 4

0x8000 0000

Block 3

0x6000 0000

User space

Reserved space

IOPORT

0x5001 1FFF
0x5000 0000

0x4002 63FF

0x4002 0000

0x4001 5BFF

0x4001 0000

0x4000 A7FF

0x4000 0000

Block 2 OX1FFF FFFF
) Reserved
Periphrals O0x1FFF 1000
0x4000 0000 Resenved OXLFFF OF80
Factory config. bytes Ox1FFF OF00
Block 1 Option bytes OxLFFF 0E80
OX1FFF 0E0O
0x2000 0000 SRAM System memory
OX1FFF 0000
Block 0 0x0800 FFFF
Code Main flash
0x0000 0000 0x0800 0000
Main flash/ 0x0000 FFFF
System flash/
Addressable space SRAM 0X0000 0000
] 4-1 77
* 4-1 TehEssibiE
Type Boundary Address Size Memory Area Description
0x2000 2000-0x3FFF FFFF - Reserved -
SRAM -
0x2000 0000-0x2000 1FFF | 8 KB SRAM RIBIEHARE, SRAMEKHN 8 KB
Ox1FFF 1000-Ox1FFF FFFF - Reserved -
Ox1FFF OF80-0x1FFF OFFF - Reserved -
_ FHHSI triming #4&. flash BRERTE]
Code O0x1FFF OF00-Ox1FFF OF7F 128 Bytes Factory config .
EESH
Ox1FFF OE80-Ox1FFF OEFF | 128 Bytes Option bytes option bytes
Ox1FFF OEOO-Ox1FFF OE7F 128 Bytes uiD Unique ID
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Type Boundary Address Size Memory Area Description
Ox1FFF 0000-Ox1FFF ODFF | - Reserved -
0x0801 0000-0x1FFF FFFF - Reserved -
0x0800 0000-0x0800 FFFF 64 KB Main flash memory | -
0x0001 0000-0x07FF FFFF - Reserved -
0x0000 0000-0x0000 FFFF | 64 KB Main flash memory | -

*® 4-2 SN S Faaibit

Bus Boundary Address Size Peripheral
O0xE000 0000-0xEQOF FFFF - MO+
0x5000 1800-0x5FFF FFFF - Reserved
0x5000 1400-0x5000 17FF 1 KB GPIOF
0x5000 1000-0x5000 13FF - Reserved

IOPORT 0x5000 0C00-0x5000 OFFF - Reserved

0x5000 0800-0x5000 OBFF - Reserved
0x5000 0400-0x5000 07FF 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 U\ Flash
0x4002 1C00-0x4002 1FFF - Reserved

AHB 0x4002 1888-0x4002 1BFF Reserved
0x4002 1800-0x4002 1884 1KB EXTI
0x4002 1400-0x4002 17FF - Reserved
0x4002 1064-0x4002 13FF Reserved
0x4002 1000-0x4002 1060 1KB 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

APB 0x4001 4C00-0x4001 57FF - Reserved
0x4001 4850-0x4001 4BFF Reserved
0x4001 4800-0x4001 484C 1KB TIM17
0x4001 4450-0x4001 47FF 1 KB Reserved
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Bus Boundary Address Size Peripheral
0x4001 4400-0x4001 404C TIM16
0x4001 3C00-0x4001 43FF - Reserved
0x4001 381C-0x4001 3BFF Reserved
0x4001 3800-0x4001 3018 1KB USART1
0x4001 3400-0x4001 37FF - Reserved
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 O3FF Reserved
0x4001 0200-0x4001 021F 1 KB COMP1 and COMP2
0x4001 0000-0x4001 O1FF SYSCFG
0x4000 B400-0x4000 FFFF - Reserved
0x4000 B000-0x4000 B3FF - Reserved
0x4000 8400-0x4000 AFFF - Reserved
0x4000 8000-0x4000 83FF = Reserved
0x4000 7C28-0x4000 7FFF Reserved
0x4000 7C00-0x4000 7C24 € 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 1KB 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
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Bus

Boundary Address Size Peripheral
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 1800-0x4000 1FFF - Reserved
0x4000 1400-0x4000 17FF = Reserved
0x4000 1030-0x4000 13FF Reserved
0x4000 1000-0x4000 102C ) Reserved
0x4000 0800-0x4000 OFFF - Reserved
0x4000 0450-0x4000 O7FF Reserved
0x4000 0400-0x4000 044C 1KB TIM3
0x4000 0000-0x4000 03FF - Reserved
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5. BS54
5.1. WikFEM
PRI, FTAAUSRREARIA Ves A,

51.1. RIMEMRXE

BRIAERSTRIAEE, BISTEMEIRE Ta=25 °C Fll Ta=Tamay FEHTHISH EF5MKRE, RIEERIAIER
R, HEEEEMMIERE M NAZIR/IMERKE.

ETRIETHERNEFEER. MRS IZSHEE, REEF-PHITH. SIFRX
#ESETHERUN, BPYERNSER=ERERE.

5.1.2. BBYE

PRAFATANCRA, BRBVEHERET Ta=25°C # Vee=3.3 V, XEHIRNABTRIHESARET.
BRI ADC FEEABERBE X —MRERURAIRRE, EMEIRETEE FUREE, 95%aITHIRE/
FEHETHRHEE.

5.2. BWmATEE

RIS LB LI TRIBGBHINENEXE, TSR AAMARA, XERZFIH T
BEARAEE DS, AABEREEILFY T RMNIERERIR. KB TFERXERE TR

Yy S T =t N
7= 5-1 EBIERHED
B ik BVE BAE By
Vee AMNEBEHLEBERIR -0.3 6.25 v
ViN Eifth Pin FOINERE 0.3 Vect0.3 v

1. HBJR Ve i Vss 5 IIAIAIEREIIMBRITPEE NI R R L.

%= 5-2 EinE

we 3% BAE =iy}
Ivee FRHE Ve pin B EEFR(RRIER ) © 100
Ivss et Vss pin (A E TR (FREERTT) © 100 .
m
COM |0 B R 7@ 20
liogPiny .
FF 10 B -20

1. EBJE VecFith Vss 5 IR &R MBRIP E BRI RS L.
2. |10 REESES|HIEXAANEN/FS.
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= 5-3 BEEMS
s ik #E Bafy
Tste FiERETE -65 ~ +150 °C
To TEREEE -40 ~ +105 °C
5.3. I{EFH
5.3.1. BARAITESRY
*= 5-4 BRITIERM
we 28 =4 mIME mAE ==1v3
fHeLk AEB AHB B $HgaER 0 48 MHz
frcLk =B APB A EhgiER 0 48 MHz
Ve ETERBE 2.0 5.5 Y,
ViN 10 INEBE -0.3 Vce+0.3 \%
Ta WNERE -40 105 °C
T & -40 125 °C
5.3.2. ETHBIEFH
%= 5-5 LR NIEr TIESH
s 28 4 =IME mA(E By
Vce EFHESR 0 I
tvee us/V
Vee TREERE 20 [eS)
5.3.3. HWERENIFN PVD REHYFE
7 5-6 NEREMIEHRFSE
Bs 288 4 =mIME BEYE mAE By
trsTTEMPOD) SNEERE - 4.0 75 ms
FFEE 1.50@ 1.60 1.70
VPOR/PDR POR/PDR EMHE v
TEE 1.450 1.55 1.65@
b piat 1.70@ 1.80 1.90
VBOR1 BOR [H#{E 1 \%
TS 1.60 1.70 1.80@
5 1.90@ 2.00 2.10
VBoR2 BOR [5{H 2 v
TG 1.80 1.90 2.00@
e 2.10@ 2.20 2.30
Veors BOR [5{& 3 v
TS 2.00 2.10 2.20@
5 2.300@ 2.40 2.50
VBOR4 BOR [H{& 4 v
TS 2.20 2.30 2.400
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7= S8 = =IME HBNE RXE =21y}
- b it} 250 2.60 2.70
VBoRs BOR [#){E 5 \Y
TG 2.40 2.50 2.60@
0 G 2.70@ 2.80 2.90
VBoRrs BOR [#){E 6 \Y
TG 2.60 2.70 2.80@
- e 2.90@ 3.00 3.10
VBoR7 BOR [¢ 7 \Y
TG 2.80 2.90 3.00@
- b it} 3.10@ 3.20 3.30
VBoRrs BOR &)1 8 \Y
TG 3.00 3.10 3.20@
- 5 1.70@ 1.80 1.90
Vpvbo PVD |8 0 \Y
TS 1.60 1.70 1.80@
- G 1.90@ 2.00 2.10
VpvD1 PVD &f{H 1 \Y
TG 1.80 1.90 2.00@
- G 2.10@ 2.20 2.30
Vevb2 PVD 8&J{H 2 V
TG 2.00 2.10 2.20@
- b it} 2.30@ 2.40 2.50
Vpvb3 PVD [sf{E 3 \Y
TG 2.20 2.30 2.400@
‘ G 2.50@ 2.60 2.70
Vpvba PVD #(E 4 v
TG 2.40 2.50 2.60@
X A 2.70@ 2.80 2.90
Vpvps PVD (& 5 \
TE&E 2.60 2.70 2.80@
EFHE 2.90@ 3.00 3.10
Vpvbe PVD & 6 \%
TG 2.80 2.90 3.00@
X EFtin 3.10® 3.20 3.30
VpvD7 PVD & 7 \Y
T&E 3.00 3.10 3.20@
VPoOR_PDR_hyst'?) POR/PDR IRHEEE - - 50 - mvV
VpPvD BOR hyst'D) PVD JRiHFEE - - 100 - mV
lcc(pvp) PVD I - - 0.6 - MA
lcc@or) BOR I - - 0.6 - MA
1. HRIHRIE, AL,
2. HIEETERER, FEEFHPUIE.
5.3.4. T{EmBifiFt
& 5-7 iIz1THEILEEIR
=4
s Flash HMBEO | RXE | B
f 5 y 0y o S Y
RGEH | WE I | iEF | SMREI | (0o
) ON DISABLE 2.6 -
lcc(run) HSI 48 MHz While(1) | Flash mA
OFF DISABLE 1.7 -
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=4
ws . o | s Flash | BBEO | BXE | 2
RO | R RI8 | BT | shemeh | o0
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 -
32.768 kHz
OFF DISABLE 170 -
LSI PA
ON ENABLE 95 -
32.768 kHz
OFF ENABLE 95 -
1. BEETEZER, FEEFHUE.
% 5-8 Sleep {2 FEIR
4
s . BRNHED mAE == v}
RiERdeh 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 -
LSI PA
ON ENABLE 95 -
32.768 kHz
OFF ENABLE 96 -
1. HAEETERER, AELEFPINE.
Z 5-9 Stop IR
=4
s BBYEO BRAE | B
Vce Vbb MR/LPR LSl JMZEIEh
1.2V MR - - 70 -
RTC+IWDG+LPTIM 6 -
IWDG 6 -
ON
1.2V LPTIM 6 -
lcc(stop) | 2.0~5.5V A
LPR RTC 6 -
OFF No 6 -
RTC+IWDG+LPTIM 4.5 -
1.0V ON
IWDG 4.5 -
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4
#s Vce Vbb MR/LPR LSI FMZATEh REBE B i
LPTIM 4.5
RTC 4.5
OFF No 4.5
1. FUEETEWZER, AEEFH.
5.3.5. {KINFEIRIVIGEERSIE)
7= 5-10 {RIDFEIRTC IR AR &)
Bs SHO =i HBE? | fXKE Bafy
twusLeer | Sleep HIMREZRT(E] 1.65 us
Flash 1772, HSI(24 MH y S35
MR e %anS PHITIER ( 2WERRGHT - us
Stop HINERE
twusTop N Vpp=1.2 6
AiE Flash H#14772%, HSI(24 MHz) | v
LPR {8 . us
{ERER AT xDD:]..O 5
1. IREEREANEENGEER B R ER PR E—IES.
2. HIEETEZER, FEEFHN.
5.3.6. MIEPESSRAYHNE HSI 451
& 5-11 NEBESRRT RIS
Bs 288 i =IME HBE | RXE | B
23.83@ 24 24.17@
21.97@ 22.12 22.27@
fusi HSI $iiZR Ta=25°C,Vcc=3.3V 15.89 16 16.11®@ MHz
7.942) 8 8.06
3.970@ 4 4.03@
. N Vcc=2.0 ~55V, Ta=0 ~ 85 °C -20) 202
Atempisy | HSI SERRERE Vce=2.0 ~ 5.5 V, Ta=-40 ~ 105 °C -4@) 2 i
frrim® HSI B E 0.1 %
Dusi® | 5ZSLE 45M 55 %
tsabnsy | HSI F2RERTE 2 40 us
4 MHz 100
8 MHz 105
(2
lcc(Hsi) HSI ThEE 16 MHz 150 pA
22.12 MHz, 24 MHz 180

1. BRHRE, AMEEFPUE.

2. BEETERER, LTI,

36/56




PY32MD320 RF7EHEFM

5.3.7. PIERMESARIHRIER LS| 451
2 5-12 EBRSRAT 4TIt
7S 8H E S RIME | HBNE | RAE | B
fisi LS| $fi Ta=25 °C,Vcc=3.3 V -3 +3 %
i o
frrim® LS| fRHEEE 0.2 %
tstansy @ | LS| F2xERTIE] 150 us
lecasy@ | LSITHEE 210 nA
1. HEGHRE, AEEFEPRLER.
2. HUEETEZER, AEEFPUE.
5.3.8. §tHIS PLL 4514
% 5-13 HUEREE
s 8H ES L RIME | HBNE BXE | 8
foLL I BN Ta=25 °C,Vcc=3.3 V 16® 240 MHz
feLour | ISR Ta=25 °C,Vcc=3.3 V 48 48 MHz
Jitter JEERRIEh 0.3® ns
tLock BlifFRTE) feLL_n=24 MHz 15 400 us
1. HGHRE, AEEFEFRER.
5.3.9. TFHas8451E
& 5-14 1B
s ] =4 HBNE | RXEY | B
tprog TUYmiERda 1.0 15 ms
terASE T/ X /BRI BRAT 8] 3.0 4.5 ms
e TURIEINFE - 2.1 2.9 =
WK/ RERIIFE 2.1 2.9
1. HIHRIE, AEEFFliE.
7 5-15 RSB EIREFNEURRES
s B8 ES L RIMEY =173
Nenp BEIRE Tn=40-857C 10 kcycle
Ta =85~ 105 °C 10
tRET R RIFHAR 10 kcycle Ta =55 °C 20 Year

1. HEETERER, AMEEFPU.
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5.3.10. EFT 5%

< 5-16 EFT %5t

s B84 =4 F& BRRYE =213
EFT to Power - IEC61000-4-4 A 4 KV

5.3.11. ESD & LU 451%

< 5-17 ESD & LU #51%

) 8H =i BARNE =273
VESD(HEM) SRR R R (A AMERY) ESDA/JEDEC JS-001-2017 6 KV
Vespeow) | BRRSHIFREBE(FRRBIRBIREY) ESDA/JEDEC JS-002-2018 1 kv
Vesomw) | EERSHUEBFBE(HIEEEY) JESD22-A115C 5% v
LU #75 Latch-Up JESD78E 200 mA

5.3.12. RS

7 5-18 10 Bt

s £ E LS =IME L RBXE =1}
Vin BMANSBYEE Vee=2.0~5.5V 0.7Vee - - v
Vi BA{EEFEE Vee=2.0~5.5V - - 0.3Vce %
Viyst) HrEIR iR T - - 200 - mv
likg BMNREIR - - - 1 HA
Reu iR - 30 50 70 KO
Reo THiERME - 30 50 70 kQ
Co® | B|pERE - - 5 - pF

1. HRMRIE, AEEFFRE,
7= 5-19 WA ERE

7= 85O £ =IME mAE =21)v3
lo=8 mA, Vcc 2 2.7V - 0.4
VoL COM 10 FatH{FREE v
lo=4 mA,Vcc=18V - 0.5
L lon =8 MA, Vcc 2 2.7V Vcc-0.4 -
VoH COM I0 HiHEHEF \Y
lon=4 mA,Vcc=18V Vcc-0.5 -

1. 10 KEaS%E5|HIE XAIARE/FS.
2. HIRETHERER, FMEEFHNL.

5.3.13. NRST 3|34

2 5-20 NRST SpFsE
#s 24 =4 =IME | HBE BAE | B
ViH MANSEFBE Vee=2.0~55V 0.7Vcc - - Y,
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#s 28 =4 RIME | HBYE BRAE | B
Vi BMNKEBFEBE Vce=2.0~ 55V - 0.2Vcc \Y
Vhys® R RSB E - - 300 mv
likg NIRRT - - 1 HA
Rey () vzl ] - 30 50 70 kQ
Rep THIEBRE - 30 50 70 kQ
Cio SIHIEER - - S pF

1. HNEHEIE, AEEEH.
5.3.14. ADC 4&t4%
% 5-21 ADC 4%
TS 28 =4 =mIME BRENE RAE | B
Vee ADC {HEBERE - 2.0 - 55 \Y
lec INEE @0.75 MSPS A 1.0 mA
Ccin® RERREFRIFES - 5 pF
- Vee=2.0 ~ 2.3V 1 4 6 MHz
fapc iGN TES Vec=2.3~55V 1 8 120 | MHz
tsamp( LRI Vce=2.0 ~55V 35 - 239.5 | 1l/fanc
tsampisetup(l) VREFINT ;]é*$@ﬁﬂj’|ﬁ_l fanc=12 MHz 15 - us
teonv E‘\E’é}ﬁlﬂﬁ@ - 12 1/fapc
teoc® iR oA ] - 0.5 1/fapc
DNL® Mo MtRE - +2 LSB
INL® AN ERE - +3 LSB
Offset® RFBIRE - +2 LSB
1. HNRHRIE, AEEFEHS.
2. HIEETEZER, AEEFHN.
5.3.15. b&skeetdeE
= 5-22 LU EssS ™
ws 24 =¥ =IME | BB | RAE | B
Vin HINBETEE 0 Vce vV
Vsc AR E +5 +10 mv
|cC(SCALER) ESHER 0.8 1 pA
tsTART scaler | [BENATE] 100 200 us
e >
tsTART [Ea0RTE == I‘ Ms
FRIERIRT 15
200 mV M Ek
N 40 70
to PUHERERT SRR 100 mV SIRFNEBIE ns
>200 mV 1Bk 85
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s =) 28 54 BME | HBE | RXE | B
100 mV SEREEEE
200 mV [k
100 mV iSIRFNERE 09 23
FhiERtETC us
>200 mV [ Ek 34
100 mV SEREEEE '
Voffset QEUEIEEJI_E +5 mV
ToRi#INRE 0
Vhys IRiERE . mV
BiR#IN8E 20
SR 7
FEEN | HRIE, BASERERH o
BE 100 mV, 50 kHz 89753
lec TireE £ 100m 2R uA
BESTIhAE 250
BRI | ERSThiE, MAESHITIEE )
EBE 100 mV, 50 kHz 897538
1. HIBHPE, AMEEFR,
5.3.16. REERIFE
* 5-23 IREE R
ws £ BME | BHBE BXE =Ty
@ Vrs I FRENSE T E +1 +2 °C
Avg_Slope® YRR 2.3 25 2.7 mv/°C
Vas 25 °C (5 °C)RIRYEEE 0.742 0.76 0.785 Y
tstarT® BNEZIE TR ASERTE 70 120 Ms
ts_temp™® LIEECREERTAY ADC AR A 15 Hs
1. HEgHRE, AEEFSEL,
2. HURETERER, NMEEFFPUI.
5.3.17. HESEH[EFE
* 5-24 NESFEHERSMT
s S8 =IME | HBYE | mXE By
VREFINT HNESEZEBE 1.17 1.2 1.23 vV
tstart_vrefint VREFINT E,\JEZ_JJHWETJ 10 15 HS
T coeff Vrernt BEREL 100M ppm/°C
hvee Vee FPERIEEIRGE 12 20 PA

1. BRHRE, AMEEFFRE.
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5.3.18. EERI=EIFE

7 5-25 ERT=RISH
7s sH 4 =IME mAE =173
- 1 - triMxcLK
tres TERT 280 FHEHT
() TERIRED I frivcLk = 48 MHzZ 20.833 ] ns
f CH1~CH4 HITERT SRS MERRTERSR - - frveeL/2 T
=T = frimxcLk = 48 MHz - 24 z
ResTim EREE DR TIM1/3/14/16/17 - 16 bit
. BEIRAIERAT AT 16 (i HEEEAT u 1 65536 trivxcLk
COUNTER ShETEA frivwcLk = 48 MHzZ 0.020833 1365 Hs
2K 5-26 LPTIM 43 (Bd4hiskE LSI)
% p] PRESC[2:0] Rvii(E RAHEHE Bafy
Jil 0 0.0305 1998.848
2 1 0.0610 3997.696
/4 2 0.1221 8001.9456
/8 3 0.2441 15997.3376 e
/16 4 0.4883 32001.2288
132 5 0.9766 64002.4576
/64 6 1.9531 127998.3616
/128 7 3.9063 256003.2768
3= 5-27 IWDG #FME (AT EHisEsE LSI)
FRg3 58 PR[2:0] RviEHE RAHESHE Bl
14 0 0.122 499.712
/8 1 0.244 999.424
/16 2 0.488 1998.848
132 3 0.976 3997.696 ms
/64 4 1.952 7995.392
/128 5 3.904 15990.784
/256 6 or7 7.808 31981.568
7= 5-28 WWDG 434 (AT §i5eE 48 MHz PCLK)
FRg3 58 WDGTB[1:0] RviEh(E RAEHE Bafy
1*4096 0 0.085 5.461
2*4096 1 0.171 10.923 e
4*4096 2 0.341 21.845
8*4096 3 0.683 43.691
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5.3.19. B CHSHE

5.3.19.1. I°’C B&ESE

12C $ZE[7ERE 12C-bus specification and user manual FYE3K :
Standard-mode(Sm): 100 kbit/s

Fast-mode(Fm): 400 kbit/s

RIFEIRITHRIE, AR 1°C /MRIIEMAVECE, FH 1°C CLKIREX T FRERNR/IVE.

7 5-29 &/)\ 12C CLK 81

7= 25 -0 =IME ==Tv4
T 2
fizccLk(min) 12C B/\BthEER MHz
RIS 9
12C SDA # SCL EHEBEIUEIKINEE, EWTE.
< 5-30 12C JEIRES It
7= 25 =RIME RAE ==Tv4
tar PRENTIEESIHIRIRIEIFERTE (BT PRBIFEERT B AISIEREHDH ) 50 260 ns
5.3.19.2. BR{FIMEIEO SPI 51E
2% 5-31 SPI 4
7= 28 -0 =®IME RAE =-Tvd
3 12
fscx SPI B EhHRER ul MHz
1/te(sck) M= 12
gizz SPI B EFHTRREATIE] | Fadkeaas: C = 15 pF 6 ns
tsuNss) NSS §&37AHE M Atpeik ns
th(nss) NSS {RIFhE MIEL 2 tpok + 10 ns
i“vf;‘;f:)’ SCK BOBSRFRSRAE) | FAliEt presc = 4 fook*22 | tk*2+1 | ns
EHUER, =4 tpcik +51)
£ =N v VR prese o ns
MHUET, presc = 4 5
thowi FEHER 5
HUEENRISFHTE ns
th(si) MR tpcik +5
ta(so) Rt HinaRgE) MHER, presc = 4 0 3 tpek ns
tais(s0) HuEia H e ERAA) MAAER 2 tpok +5 4 tpek +5 ns
tvso) R HEATE MHVER (B8R fS) presc = 4 0 1.5 toek @ ns
tvvo) HEHHAXETE FHIE (LG Z/E) 6 ns
th(so) MHVES, presc = 4 0®
HUEEHRIEFATE ns
thmo) FEHAEL 2
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Fs B8

=

=IMVE

=A(E

<1

DuCy(SCK)

SP1 MU NRT$9 5 ZEE

MHUE

45

55

%

1. Master FEEUGHRIF4 1 PCLK BHUEEHIES.

Slave £F SCK &i%BHRAE 1 PCLK delay, %8 10 $ERTE, EM 1.5 PCLK,

2.
Sas oo LRz s sases NN Sases [
3. f£ Master &IXRY SCK H=HEKGEFIAIXGZERIEIR T, Slave FEAIXIGZ BIAEHETE.
NSS input
Tesen Thoss)
T, s> [ € Tniscin — ) e T —
CPHA=0 |
- CPOL=0 § \
= ;
=] '
£ |
e i 1
2 CPHA=0 i /
CPOL=1 3
e Latsr . i T(sox) —> j‘*T\(sm—> ‘_TM’ s w(»)
MISO output First bit OUT Next bits OUT Last bit OUT si
Thesn
Tawen—¢
MOSI input First bit IN Next bits IN Last bit IN
& 5-1 SPI ifF=&-Slave mode and CPHA=0
NSS input \
1« Te(scn HT\-(\SS)"‘E
Ty (\ss)*ﬁ € Tu(scup —> s>
CPHA=1 | i """“\\\44444444)//“““‘*
- CPOL=0 | i ;
= |
=) :
5 %
é CPHA=1 A I\_
CPOL=1
TA«'W: Ty Tyso—] ,Th(wiﬁk Tosc® € Edj;?w
MISO output L §&F Firkt bit OUT Next bits OUT Last bit OUT [
€Ty sn> Ty, (spy———>
Last bit IN

MOSI input

First bit IN

Next bits IN

5-2 SPI BREE-Slave mode and CPHA=1
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5.4.

5.4.1.

NSS input

CPHA=0

CPOL=0 \

CPHA=0 /

CPOL=1

CPHA=1 / \

CPOL=0 VI P
1

SCK input

SCK input

CPHA=1
CPOL=1

Tawon
v ): Tu(scrt)

MISO input MSB 1IN BIT6 IN >< LSB IN ><

Thom

MOST output >< MSB OUT BIT1 OUT LSB OUT

N Thw)e»]

& 5-3 SPI BfFFE-Master mode

Z e IR TN =R B SIS T

MtRIXEIRRE— A LAIRE) N+N MOS RI=1BFRIMHRIKEIRE, AJLAT/FE 5.5 ~ 18 V RIREIRFEEE
. MRIENERE—E 50 mA B9 LDO, Al 5V HIRBE, 45 MCU BiE HEIRERAEIR.
IZAMRIXEEE R EEIEFLLEA 250 nS SEXRTIE], BOLEHIKEIRISMEM MOSFET Hilf, BRIRIFIIER
sa .

MRIREN SRR BIINEE VIN/VB KEFRF (UVLO) IHRE, REEERhIEIIREEHENEEFL
=

IR ENIZ AR

MRIRAIEEEE M NS HNEMREELEINRE, HINX MANBESEFEM, EHEin HOxX Ht;
LIN BINBIESEFAR, ZHlKim LOox &,
% 5-32 BiEEHRER

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. FFXAIE

I
HINX _ N
LINX !

t lop t
:IORI r I o] I T I
| 0% 900 :
HOX 4 4;\—
LOx 10% } ! | | 10%
& 5-4 FFKESE

5.4.3. HiBfRiA

BRIRE AR IR T I RS EEARIRE, AR RS S ERIT
SRR S EERAR

! | [
! ! [
1 1 [
! | [
! | [
! | [
HINx : : : :
[ [ [
! | | |
| ! 1 | —
LINx | | | |
| ! 1 1
! ! | |
! ! | |
[ [ [
[ [ [
! | [
! ! [
! | [
HOx | ! Lo
DT~ DT | —MDTH—
! ! [ —
LOx : l |
: : EEER
I Lo
& 5-5 BRI
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5.4.4. FEXINEE

RIKaN=RAERRE T BIERIZEX A ERIFERES. EZEXATEIA, SUFAMENEHIHIREHEE
. FMRERFEXRERHR—IIREXRME, BARRIM—IIIERE, BFhLL~4E LR
EHENS. NREEBAGREINEFEXIERIZEATORNERRENFEXESE (250nS)
MLASNERIZ BB NRITEX B E S R RIFEXATIE], ANSRIBEMANGIRE/MITEX AR EiZRI B/ NT

O RERRERIFEXRIE (250nS) , MILLE HAIEBRIZEXATAE (250nS) J9iE,

HINX

LOx

5.4.5. 12C EORSEFREN

iE: BRAFFFFRIRBE, Ta=25°C,

5-6 FEXIHAEE

pressed on SCL and SDA

PARAMETER TEST CONDITIONS MIN TYP MAX UNI

SCL, SDA Input Low VLDO =5.0V - 1.2 \%

SCL, SDA Input High VLDO =5.0V 3.8 - \%

SDA Leakage Current SDA =VLDO - 1 MA
SDA Output Low IOL = 1mA - 0.3 \%
SCL Clock Frequency, fSCL - 0 100 kHz
SCL Low Period, tLOW - 0.5 - Ms
SCL High Period, tHIGH - 0.5 - Ms
SDA Data Setup Time, tSU - 100 - ns
SDA Data Hold Time, tHD - 100 - ns
Start Setup Time, tST For Start Condition 300 - ns

Stop Setup Time, tSP For Stop Condition 300 - ns
Capacitance on SCL or SDA Pin - - 10 pF
SDA Fall Time SDA, Tof Device requirement - 100 ns
Pulse Width of spikes must be sup- . ) 0 50 ns
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tsa
sct |\
] <gST tse
— , - .\ /. — .\ T i
SDA \ / MSB/\ /\
L/ -/ N/ N i
Start Stop
condition condition

1. EEFHKEREBE 1 byte

2. SDA/SCL FEAMEBINLHIEBRE, SCL 7= {£F 100 kHz (TBD)
3.  12C address(7 bits) : Ob 0101 010X(X =0 5; X =1 i¥)

4, BHHE#ERER: Master &% (Start + 9 Times CLK + Stop)

5.4.6. 1°C (&4

START condition STOP condition

5-7 EiRtnfE LM

SDA /

| |

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

& 5-8 I2C RELRIER

-— ~ 57

1
spA |\:/ XX/ OO XX X
acknowledge ment acknowledgement |
|

|

| signal from slave signal from receiver s
| e byte complete,
|

|

1

| interrupt within slave
clock line hold low while

|
|
|
interrupts are serviced |

S
L ACK

START or repeated STOP or repeated
START condition START condition

»

E 5'9 IZC IU\%E,J[II‘]}_\_
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|
|
DATA OUTPUT BY | - X 7
TRANSMITTER : : / X X =
| not acknowledge
DATA OUTPUT BY [ o
RECEIVER |
| | acknowledge b
SCL FROM m—
MASTER - 1 2 =5 8 9
L.l t
START clock pulse for
condition acknowledgoment
NP A
E] 5-10 I°C BZAIEURER
AN
54.7. EwmSig
M M MMMMMMMMMMMMMMMMMMMMMMMMMMM
P PP PP PPPUPUPU®PUP®PUPZPUPUPU®PUPPUPUPU®PUPUPUPUP PP
vy U vy u vuvuyvy uvu v uvu v uvuuvyvuvyvuuyvuuvyvuwuyvuuvyvuuvuyuyvuuvuyuyvuuyuyvuuuyvu uuwu
R T R S S A S A NN N S S AR S ST S A N A S A S N S S T N
S
t S
a A A A t
r c|p|lb|bD|D|D|(D(D|D|C|D|D|(D|D|D|D|D|D|C|o
t oji1fof1]J]o0]J1]O0|JO|K|7([6]|5]4]|3|2|12|[0|K]|]7]|6|5[4|[3]2 1[0 K] p
IC Address byte+W Reg-Address Reg.Value
= =A A >
B 5-11 Sap$t&l
IFH AN
5.4.8. EARSE
M MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM
P PP P PP PP PPPPPPPPPPPPP PP PPPPPPPP PP PP P PP P
U UuuUuwuvuwuvuuwuvuuyuuvuuyUuuyuuyUuuyUuuUuwuyUuyvUuU U U U U U U UUUUUUUUUUUUUUUuU
R S SN A S N A S N N SN S ST SN S SN S S N S N S S S S S S S S N N N U N N N N
S S N
t t ofs
a A Ala A Alt
r c|p|lp|D|D|D|D|D|D|C|Tr c|p|bp|D|D|D|D|D|D|C|o
tJof1]o]1fofjr]|o|o|K[7]6|5|4[3|2|1]|o|]K|tfoJr1]o|1]|of1]of1|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

% 5-33 HFsRENX
iﬁ%ifé D7 D6 D5 D4 D3 | D2 | D1 | DO | Default
O0OH 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[(i:_(;ias 69H
% 5-34 ZiAE
Name Bit Default
Isense_bias [1:0] 11
IBUS_Gain [2:0] 010
IUVGain [2:0] 011
en_sense_vdd - 0
IBUS_cmp_sel - 1
dac_sel [5:0] 001010
r2_76(reserved) [1:0] 01
en_osc_vdd -
en_zero_vdd - 0
Zero_res [1:0] 10
Zero_bias [1:0] 01

5.4.10. EBEEEFEM

IBUS_OUT #tHEEE = VLDO * Bias + IBUS * RBUS * IBUS_Gain
Hrh, 1BUS SEBHEEEN, RBUS 3 EEPHEEMENEE, 1BUS_Gain[2:0[EX):

IBUS_Gain[2:0] Bias IBUS_Gain
000 b 1/5 1
001b 1/5 2
010 b 1/5 4
011b 1/5 8
100 b 0 2
101b 0 3
110 b 0 5
111b 0 9

5.4.11. BT TR

Vref(DAC IiHiEEE) = 50 mV * dac_sel
DAC 257728 dac_sel[5:0] X /I
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dac_sel[5:0] dac_sel Vref
000 000 b 0 0
000 001 b 1 50mV
000 010 b 2 100mvVv
000011 b 3 150mV
110111b 55 2.75V
111111b 63 3.15V

LR RER, SEEBEET vref IREER, OC HEBFHEMET, MAFIFFERIE MCU HiT;
1. EEAEY vref BERESBES, fNEE 2.0V,
2. WMRSFEHREAFEEER, HETHBSS OC_OUT BRAEFARARIFFERIE MCU Rl

5.4.12. IS8

WE 3 Btti=s, BITAEB 250 kQ BEEMPOR, DBIS=HERNBEMIT RGN, BERED
[EECRTIEIT 12C ECERk 4 FRELHIRTN. =AEFREERMBEE B VS NBTRERELRNLRES, T
TINERERIRESS. EBFRISIEELNT :

R26
r=330K

VVV vo
88
gt
x
8
o« @
». \%
HB + (= ’ = =
VIV vo CMP M RZ2 fczz
_ | e - 1p
@9 i - 10K
g% " x
38
©q
gnd
= ¥
28
L
w W
HC + L y g L] L]
- CMP M RZ3 ECZS
e = r=10K cp

R35
r=50

& 5-13 I TN R FPEEIIER]
251788 Zero_res [1:0] X 9.

Zero_res [1:0] RZz1/2/3
00b 100k
0lb 50k
10b 25k
11b 12.5k
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5.4.13. {RIRS%Y

% 5-35 iRIRESH
= A S#5cHE =<1y
Vin {RMIGtEREBE -0.3~18 v
Vx SNEENER -0.3~40 Vv
Vsx IS Vex-18 ~ Vex+0.3 Vv
Vipo LDO HHEBETEE -0.3~55 Vv
VHINL 2,3 BEEH i N\EE -0.3 ~ Vipo+0.3 \Y
VLINL2,3 KMtz N\ E -0.3 ~ Vipo+0.3 \Y
COMPx briesiaHEBIE -0.3 ~ Vipo+0.3 \Y
VHo123 SHRkIREhEs M R E Vsx-0.3 ~ Vex+0.3 v
V001,23 (KM REEEh e8I HEE & -0.3 ~ Vin+0.3 \Y
OPAO/OPAXO Bt NhEa H e EST -0.3 ~ Vipo+0.3 V
OPAHOPAX. | enrtomim i \sB A 0.3~ Vioo+03 v
ocC FE A R (RIP LB ta BB I SB -0.3 ~ Vipo+0.3 v
5.4.14. ETIEIFIE
7 5-36 EF LIENE
IS iR BME BARY(E RAE =1y
Vin EMIALEREE & 5.5 12 18 v
Vex BFahesdeBE Vsxt5.5 - 40 v
Visx BZEwBERE -0.3 - 24 v
Vipo LDO #HHEBEEE 5.0 Y,
VHIN,2,3 B iR\ E 0 Vipo \VJ
VLINL,2,3 M iR N BT 0 Vipo \Y
COMPXx braesH e E 0 \Y; Vipo Y,
OPAO/OPAXO i Ehts HEEEE 0 Vipo \
s . S E R 0 : Vioo v
ocC RS IR RIP L i B8t R S B 0 - Voo v
Ta TERE -40 - 105 °C
Fpwm PMW $iiER 0 - 200 kHz
5.4.15. FBBiFHESEE
iE: BRIEERIREE, Ta=25°C, Vin=12 V, Vsx=Vanb,
= 5-37 EEEEMSEE
#s | g | BovE | mae | sxE | ow
E RS
Ivin Vin T{EEE7R, Hinx=Linx=20 kHz 600 HA
Iving Vin BESHEER, Hinx=Linx=0 V 300 HA
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= iz BME | BBE | BX(E | B
Ives Ves TYEEEAR, Hinx=Linx=20 kHz - 800 - PA
lvesq Ves BESEEIR, Hink=Linx=0 V - 40 - PA
Vsn Vs B HRE - -6 - v

LDO
Vipo LDO $tHEE/E, lour=1 mA Vin=12V 4.75 5 5.25 v
lout LDO HiHHEiAAES ], Vin=12 V,Vour>95%*Vipo - - 50 mA
ILboo LDO &R, lout=0 mA - 20 - HA
REFHE 1 mA < lour <50 mA - 15 20 mv
ST 7V<VWin<20V - 0.1 0.2 %/V
=1EttRIKENES
\ EERNERE - - 0.4/0.8 Y,
ViH BERANSEE 1.6/2.0 : Y v
Vuvio_F VIN/VB RIESIE TG - 4 p \Y
VuviLo R VIN/VB RE#ELEFHE - 45 - \Y
VuvLo Hys VIN/VB R ESIEIRE - 0.5 - \VJ
Ik BFHEIRRER Vex=Vs=45 V - 0.1 5 HA
luins LIN SEMANREER Vun=5V < 25 40 HA
luin- LIN {EEE SN RERER Vun=0 V e - 1 HA
IHiN+ HIN SEFEHAREER Vin=5V - 25 40 HA
IHIN- HIN {EEE A RERER Vin=0 V - - 1 HA
Rpd THEBRE - 200 - kQ
VoL {REEAHHEEE lour=-100mA Vin=12 V - 0.3 0.45 Y,
VoH SEFGHEE lour=100MA,Vin=12 V - 10 12 v
Ioriver 10 HHHEETR - 800 - mA
IbRIVEN 10 TR - -800 - mA
Tew_mIN BRANBINBK P EERE - 70 - nS
tor FEXAdE] - 250 - ns
tr HitH EFHGaRE), CL=1000 pF - 50 100 ns
ts it FB#IGATE), CL=1000 pF - 50 100 ns
fon el e ALt ] - 300 450 ns
torr et nll N 1)) - 100 160 ns
MT e {ERERY PbEC - - 30 ns
B
Vop B ITAEBRE - Vipbo - V
Isup IER TR - 100 - HA
VOFFSET SoEREE - 5 - mv
VCRrANGE BINTREB ETE 0.2 - Vopr-0.2 \%
I BARERER - - 1 HA
Isource HHERR 1000 - - HA
Isink B 1000 - - LA
Vsw HHBEIEE 0 - Vop \%
Av FFEREES RI=100 kQ - 80 - dB
BW #E8 CL=30 pF - 10 - MHz
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= ik mIME | HBE =mXAE =21y
PSRR FERER EHDHIEL 60 90 dB
SR IERUEIESER CL=30 pF 5 V/uS
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6.1.

HEER
QFN32(4*4)i1% R

TOP VIEW SIDE VIEW
D
32 ‘
Pin1 |
1 Te ‘
2 |
|
\
- —_ | Lu
|
|
|
\
\
\
<
(8]
—
<
BOTTOM VIEW
D2
% Common Dimensions
b (Unit of Measure=millimeters)
-l
\ ) O U 0jJ000 Symbol = - o
A 0.700 0.750 0.800
D) (@&
Al 0.000 0.020 0.050
- = 0.150 0.200 0.250
i - = b . . .
z = oo c 0.180 0.200 0.250
) S D 3.900 4.000 4.100
Zo»h 1 (& D2 2.700 2.850 3.000
1 NE 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
b1 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

KL 8
Company —|_

Product family
ARM® based 32-bit microcontroller

I
C

I

I~
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 Kbytes

Package
U=QFN

Temperature range
7 =-40C to +105°C

Options

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

TU = Tube packing

blank = Tray packing
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8. R A

[ °F.S HHA EfficR
V1.0 2023.12.01 VbR

V1.1 2023.12.15 Eif 5488

V1.2 2024.01.29 BB -40~110°C JAEEA -40~125°C

1. MCUI{EEBIECEEE: 2.0~55V
2. EFECNSE

V1.3 2024.11.15

PUY)

Puya Semiconductor Co., Ltd.

A ]
ERESR(EB)ROBIRAT (LUTFERR: "Puya” ) {REESE. MIE. 138, (£ Puya F=@mF1/SASCERONAI, MARBTE,. BFEE
TERERE RAISFEXER.
Puya = KR T SRATRISE SRS THER,
FFYS Puya FREGEEAIERRESSE, RNERTHECEIEESR =7 R, Puya MEMIRSSHSEARX IS MBI E.
Puya FEAR FARARIRF AR B R AT
Puya FrRRRUEEE, EEENSHANER—E, Puya WIS~ RAYHTRIEFETIL
{Ha™E Puya 8 Puya tRREIE SRS BATRET. B mERS BRI NESBREENMT.
PSSR BIRTRRATAIER.

EEESAEEROBIRAT - (REFTENF
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