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— 323 ARM® Cortex® - MO+

— BS 24 MHz TR

Fifeg

— 2K 128 KB Flash 7428

— &KX 16 KB SRAM

FREHERZ

—  HEBEIEATER(HSI) 24/8 MHz

—  PIEBMEIERETER(LSI)
32.768/23.552/38.912/39.168/43.008 kHz

— HMEBEIRERIR(HSE) 4 ~ 24 MHz

—  HMEBRIRERIR(LSE) 32.768 kHz

BRSENSN

— TIf{FEBJ%: 3.0~55V

— {RIn#EE(: BEIR (Sleep) HRIUFNIEHL (Stop)
&

— _LHE/AsE8E( (POR/PDR)

— XEES(I(BOR)

— TERERYEB RN (PVD)

BRBARH(/0)

— Bk 58N I/0, WEIEASNEBHHT

7 {@iE DMA =28

1x 12 {iZ ADC

— TIEFRE 16 MMM EE

— WABEEESERE: 0~ Vrers

2 ERthi%es

2 BIZE KRR

4% 8*32/4*40LCD

13 PNERTER

— 1N 16 (USRIEHIEREE (TIM1)

— 1A 32 (EAEREE (TIM2)

— 516 \EFAAERTES (TIM3/14/15/16/17)

— 2 NEATERTER(TIME/TIMY)

— 1 MEIEEERTER(LPTIV), STREMETEEE R
[

— A PMRZEVIERES (IWDG)

— 1M BEOEI EEREE (WWDG)

— 14 SysTick EftE8

RTC

‘RO

— 2NERITHIMREECI(SPI), T 1°S ThRE

— ANBAEDSIFLUCRER(USART), SHFEENK
KRG, Heb 2 N2$51S07816, LIN, IrDA

— 2N PPCENO, XFFREET (100 kHz), HURE
I (400 kHz), 37¥%F 7 i7/10 USHHE, HAp—
N SMBus/PMBus

14 CRC - 32 &R

32 [IFEHIRIERE (DIV)

E— UID

BT (SWD)

T/EBRE: -40~105°C

4. LQFP64 (12*12)

Puya Semiconductor 2/71



PY32F040-EP RFIEEEFA

2.

B3R
L 3 L SO 2
(1511 TSROSO 6
BRI ...ttt 9
2.1, AM® COMEX®-MOF PUEZ ...ttt e e et e et e e e e e et e s et e e s e e s eae e s e e e seeeeaeeans 9
3 .= OO 9
2.3, B0 B T oot et et e et e e et e r e reere et e et e e e 9
24, BHEIZRDE .ottt ettt nee e 10
BT == i OO 12
250, EEJBHERE] ...cooveeceeeeeeee ettt ettt n St n et et en et 12
T N =<5 - | = OO 13
R T == = == TSRO 14
O (5 %5 == = TR 14
T (v AU 14
72 DR == - L AT 14
2.8.2.  BRIEEL coovoveeeeeeeeeeeeeeee ettt 15
2 G U< = =1 N €] d [ TSR 15
2.8 DIMA .ottt et ettt s ettt en ettt en et 15
pZE e T == RO SR 15
e T B = = 2 1= = N AT OO 16
2.9.2.  HTRHHT EXT1 coooeoeeciteeeoeoe ettt eet et n et n sttt 16
2.10. e ) L O TR 16
R D v %= = (010 ] 1= T OO TR 17
2 I v — ¥ iy T (0] = OO 17
213, LCDEEHIBE(LCD) .ottt 17
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& AN

1. 1@ 91
PY32F040-EP ZBI/{424% S8 SR FAE 4ERERY 32 7 ARM® Cortex®-MO+ #%, SEEET/EBERI MCU, #%
ASIX 128 KB Flash #1 16 KB SRAM Zi%28, R LIEIR 24 MHz, B8 S AEHEREZI~Mm.
SHEERZHE 12C, SPI, USART SHi@BiflAMR, 11§ 12 i1 ADC, 13 /NERdEE, 2 BREVALEE, 2 BRizEMK
88 1/NLCDIRzhEE,

PY32F040-EP Z5fizHlgsr TIRRESEE -40 ~ 105 °C, TFEEEE 3.0 ~ 5.5 V. THIEHER
(Sleep) FZHL (Stop) PFMMERINFELIFE, ATLABEARAYMRIIFERA.

PY32F040-EP R7IRU=HIRRERTSMN AR, flNizdlzs. FFRE. PCIMR. k. GPS &l
TN FR%E,
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= 1-1 PY32F040-EP Z5r= Rk R 4SIE

Mg PY32F040R1BT7-EP
Flash (KB) 128
SRAM (KB) 16
SR ERT SR 1 (16-bit)
5 (16-bit)
BAERTEE
o 1(32-bit)
}ﬁ EARERTES 2
{RIOFEERT 28 1
SysTick ERT8S 1
& MozERTes 2
- SPI[I2S] 2[2]
&5 12c 2
USART 4
DMA 7ch
RTC Yes
BAmO 58
ADC 1
(FMEB+ EREE) (16 + 5)
s 2
N 2
LCD #=Hlz8 8*32/4*40
EREEM 24 MHz
T{EEBIE 3.0~55V
TRRE -40 ~ 105 °C
ESESS LQFP64 (12*12)
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SWCLK

SWDIO <,l:

as AF

PA[15:0]
PB[15:0]
PC[15:0]

PF[9:0]

16xIN [

=) swo
CPU
CORTEX-MO+
fmax= 24MHz

NVIC

IOPORT

DIV

e K=

I } [ S Vortage
|] VoD Regulator
@
s TEST vcclo vee
3 VCCA Vs
3 vee SUPPLY
X SRAM SUPERVISION
POR/PDR
BOR
PVD PVD_IN
Filter +—— NRST
KR
) H § °
é HSE XTAL OSC [Tosc_in
& D RCC 4-24MHz ~ |_osc_out
H Reset & clock control
LSE XTALOSC [osc32_In
lLSE__ |
l l l l l l M 32.768KHz |_OSC32_OUT
System and peripheral LcD COM(7:0], SEG[39:0]

clocks, System reset

SPI1/1251
SPI2/12S2

—

S-AHB TO S-APB ‘

adv-S

oo )
BT —
wwns [
BT
e
osones ()

BT =

as AF

CH1~CH4, BKIN,BKIN2
CHIN~CH3N, ETR as AF

adv-S

=
=
s
S
o
I
=
o

@

>
n

CH1~CH2,
CHI1N,BKIN as AF

CH1, CHIN
BKIN as AF

T 1Hz Out as AF
RX,TX,RTS,CTS,
CK as AF
RX,TX,RTS,CTS,
CK as AF

SCL,SDA,SMBUS
as AF

SCL,SDA as AF

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

‘ VDDA domain

E 1-1 THEEER
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2. INEERE IR

2.1.

2.2.

2.3.

Arm® Cortex®-M0+ %

Arm® Cortex® - MO+ 2—5KAI iZAIER AR A TTHINI ISR 32 i Arm Cortex {bIEEE, BAFFA
ARIBH T BEAITLL, BFF:

m ZERER, ZTEINHE

mEBRIEE, PERE(T

. EENREEES

Cortex - MO+ QbEESR 32 (UM%, EFFIINFEMAE, H 2 RFAVKHSEFRSEN, MESETE
EHERKRESEN IZMANZIT, IRESRGIEE Y, SanEERARS, =HIT 32 A28t
BNFTEARA S RE, EEEAE 8 (7FD 16 (UfizFIss A ESNRBERE.,

Cortex-M0+ 5—NMRENREHRIEFHIZS(NVIC) RERS.

=h#zs

R SRAM, BEFT (8f1) . FF (161) BEF (32 41) AYSIVAIIE SRAM,
R R&RL Flash, EER N AREIIIEXIEZHER:
B Main flash Xi, ©EERAEFORBFEEE
B Information K15, 13 KB, BEIELUTERS :
— Factory configuration bytes
— Option bytes
— UID bytes
— System memory
XJ Main flash KIFAYRIFEIELLT T LRMILE
B ERIF (RDP) BALERBESMBAIIE.
B SR (WRP) =H, UIBIEANMEENSERE (BT EFFMESEINRAL) . SRIPFINS/IMR
FER(J9 8 KB.
®  Option byte SR, EiJHIMEHRLT.

Boot &3

&jd BOOTO pin #1 Boot BEEEiZ nBOOT ZHF option bytes 1, B[IEE=MABENEEN
% 2-1 Boot it &

Boot EEE jst

nBOOT1 bit BOOTO pin

X 0 1582 Main flash fERRmIK

1 1 1%E4% System memory {EAEIK

0 1 1EE SRAM {EABHIX

Boot loader f2FF{ZETE System memory, FFEIE USART [T # Flash £F7.,
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2.4.

RIth R R

CPU [Sa[FENARFITEIZ Y HSI 8 MHz, EREFIEIT/ERIIAEMBCE RFAT HIRRA R SRt £
iR, FILASEARTHE
8/24 MHz BRI EC BRI EREHEE HS| BT,
— 32.768/23.552/38.912/39.168/43.008 kHz BIECEAIAIER LS| e,
4 ~ 24 MHz HSE Bd¥f, FERILAfERE CSS Thgetulll HSE, #1R CSS fail, H4H<HIFEIRR
SETER/9 HSI, HSISERPAECE, FERT CPU NMI HlT=4,
B —/32.768 kHz LSE B4,

AHB BRI LIEFRARS O, APB BIEHRILAET AHB BP9, AHB 1 APB BYHRR&RE
24 MHz,
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HSI: High-speed internal clock
LSI: Low-speed internal clock

HSI10M HSI10M ToRCC, PMC HSE: High-speed external clock
LSE: Low-speed external clock
[STRC
32.768/23.552/38.912/ to IWDG{>
30.168/43.008 kHz sl
LSE to RTC
HSE /128
0SC32_OuT LSE
U 32.768kHz || | ¢p to PWR
RTCSEL >
O 0SC32_IN Clock
detector To AHB bus, core, memory and DMA >
AHB FCLK Cortex free-running clock
>— PRESC
LSE /1, 2..512 To Cortex system timer
LSI
APB .
SYSCLK L | PRESC PCL To APB periphrals >
MCO HSE /1,2,4,8,16
O———— /1..128 }— PCLK PCL|
HCLK LSE to LPTIM
LHSI10M LS|
HSIL
PCLK
LSE 77 L5 to COMP
LSI
HSIRC
24/8MHz
PCLK| /é,;l, to ADC
TIM_PCLK
If (APB to TIMs
PRESC=1) x1 else x2
0OSC_ouT HSE HSI
U 4~24MHz HSE SYSCLK tolCD
0 OSC_IN Clock LSl
detector SE

2-1 RS TPEEHE]
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2.5. HBEEHE

2.5.1. EBRIEE

Veea VCCA domain
VccA[_' » [aoc| [ opa | |[cowe]
| oo || tse [[ st || msi |
— Flash
VDDA domain
Vcc domain - | HSI_10M | | HSE |
VobA
POR VDDD domain
PDR BOR :
Vee IE VR Vooo > CPU Core/Digital Peripherals
BG PVD
| RTC | | 10_CTRL |
PMU
_ | IWDG | | LPTIMER |
Ve VcCIo domain
| PWR_Acon | | RCC_Acon |
VbDD 1/0s
P»|VVoop
SRAM
k\/DDA
2-2 EERIEE]
= 2-2 BBRIEE
wmS 5 HiRE 3%
1 Ve 30~55V BT EBIRER A H IR HERIE,
2 Vcea 3.0~55V B ERRE R R R B ER IR R,
BSANTFER, kEF MR LPR, A&SHRSIEES
IEFEER. SRAM {8,
V N, e P S
3| VoooVoor) 1.2 V/1.0 V/0.9 V/0.8 V 2 MR HEBRS, B 1.2 V. SPNSHUSRE, {RIBGREER
£, LA MR 3#E LPR #8, HRIERGRERE LPR
R 1.2 V/1.0 V/0.9 V/0.8 V,
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2.5.2. HjEsE

25.2.1. L FEBEfI (POR/PDR)

S WiZit Power on reset (POR) / Power down reset (PDR) #&iR, A2 EBFITES

L, ZARRIERFPEN Z FEBRIF AR,

2.5.2.2. RJEEfi (BOR)

&7 POR/PDR 4P, iFSEITY BOR (Brown outreset) , BOR {NEJLUEITEIRF T {FEERN <.

4
vccC

VBORR

VPOR

|
tRSTTEMPO H—V‘

|
Reset with BOR Off—y—l

|
|
|
|
|
1

|
|
|
Reset with BOR on 1

| |
777777777 POR/BOR rising thresholds
————————— PDR/BOR falling thresholds

2-3 POR/PDR/BOR [5{&

2.5.2.3. BJEM&M (PVD)

EBEMl (Programmable voltage detector, PVD) #&RIREILARSEMGN Ve BBIR (RRILAG PB7
SIMAERE) , WNAABEYSESRHITRE. Y Vec BTEIET PVD HORNISRS, FEEENINS

RR,

X PEREES) EXTIA] line 16, BURTF EXTI line 16 LFH/ FREEHELE, 24 Vec FHBIT PVD Y
KR, B0E Vo BEEEI PVD BFENIRLAT, P, EFEIRSEFFREFILIETESR

shutdown {E£5&,
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VCC

VPVDR

Configurable
hysteresis

VPVDFx

v

PVD output

-l ___2

2-4 PVD {8

2.5.3. HBEAD:S

AR B ERATDES:
B MR (Main regulator) 75 A IEEIZITIASATRIELIE.
B LPR (Low power regulator) fE{EHUERT, RAE(LIIFERIGEE.

2.5.4. {RINFEIRI

OREERIEITEINZI, B 2 MR

m K (Sleep) #&z(: CPURIEPXHE (NVIC, SysTick EIfF) , SMRALIEENRISIIE.
(BN R BB TAFRIREIR, TEIER TARERERINZIER)

B (Sl (Stop) B\: ARV SRAM MSF IR ERF, HSIFIHSE X4, Vooo 8 FAER
PIERASEHER(FIE. GPIO, PVD, COMP output, RTC #1LPTIM RJLARERSHIARSL.

2.6. 8{u
EWIBIHTRMEN, PRI BESHRASAL
2.6.1. HEEfI

BIRSEMAELA T IMIER Fredt:
m  THES({ (POR/PDR)
m  XESfI (BOR)
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2.6.2.

2.7.

2.8.

2.9.

RRSEM

HEELITEGR, FERFEN:
B NRST 5|H#fIE(

BOEI IWER(WWDG)
WM7EIIHER(WDG)
SYSRESETREQ #{4-E1i
Option byte load £ (OBL)

BRABABL GPIO

5 GPIO T LABZEEE EE (push - pull 53 open drain) , #A (floating, pull—up/
down, analog) , JMEREFRINEE, BENHISIRE /0 OEEINEE.

DMA

EIEFERRFE(DMA) FSRIRMEIMNRANF s < (IS B TR Rsf I iEsR BN S RS UE S M. R
HURETEHE CPU T, FUETTLAET DMA RS, XMTE T CPU NEIRRMMEMIRIE. DMA
=HERE 7 NEE, 8NBEE I AREERET I ES MMRIFESSLONER. BE— M
FEEkNEZ DMA BRIV,
FENRET:
B B AHB Master
B TEIMREIFMERS, FHERSEIINR, THERRRIFMERETIIMREIIMAEURE S
B 5 7F6ES8I8%, W Flash, SRAM, AHBF1APB#4ME, {ERIEFIBR
B FfE DMA BEAIRVRE
— B8MNBEEASXREIMEN DMABKRESEXEK, BEASEMEEEIFMHESEmPAIERHD
RESHEXRER, XM ERERRKETHRM.
— IEKZELERTETRHRESIL (B EE 4% FER. &, P )  7EE
BTSSR B BT RAZ (N3 IEE 1 FEKEEITEIE 2 BIERIME).
— FNBRERAANERZNET, ¥F, F) , EFTEMNRE. IRt B iRt
TTHEEHREAR/NXIFT
— EIYRIE(EIEEEEL: 0 ~ 65535
B BMNEEEA—PENEK. 8MFENEREEE=" DMA SHHRHEE—5ER: Fih5
B%. FEREERER,

AR

PY32F040-EP &Y Cortex-MO+ £ EEES RV EFRTIEHIES (NVIC) FI—N kSIS
(EXTI) RGEFH,
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2.9.1.

2.9.2.

2.10.

FREREHIRR NVIC

NVIC £ Cortex-MO+ 4MRSEREREIES 1P, NVIC TTLALMESR B4 FRSESMNIREI NMI (AE]ERkp
Wr) FOAJERmkOMERRlT, LUK Cortex-MO+ WEBRE. NVIC IR T RIFHIMLHRETE,
RIREEZOS NVIC EFRBES AKX T PS4 FIAEN FHTIRSS FIFR(ISR)/Ea1ZEIRIIEIR, ISR
HEFITE—MEERF, FHEE NVIC — N Eibibit, EHTH ISR EEtiEEmHEEREN
FAElRIEEM ISR FREHEEM.

MBS RNOPISEHRE, MIEAERNPREHRFESEFNN, HEEIERNEIERAIRT
EHEESRBN, S—FULTFRAERE (tail-chaining) ., BMN—1EMEHRR ISRIRERS, RfF
Bai—MERRELERD ISR, BHEAHERLGIEES F T XEENEE, XRD TER, 75
TR,

NVIC 4t :

{RRRERT R RTL IR

4 R ABTLSER

X35 14 NMI ARy

30 M EIFERAIPITEE (A8HE CPU ByHhiT)

SR BT F TR U TR SR fE K

S5k (tail - chaining)fftit

BRRETRER R

i iR EXTI

EXTUHENNTEBEBRAEHNRIEE, RAEILUBT GPIO FHEERIR

(PVD/COMP/RTC/LPTIM) 3 NEE{4HIEAER,
EXTIZHIs8E 2 MEE, SERE 58 1 GPIO BISRM/ANER 16 4 EXTIline, 14 PVD#)
tH, 249 COMP#itH, LAK RTC#1LPTIMIREE(ES. H GPIO, PVD, COMP BJLABCE LTt
TEEGEXLERNA. 1EA GPIO (FSEIEFRSSEE/ EXTIO ~ 15 BiE,
B/ EXTI line #BETLABIS 7 iR S iR
EXTI #2588 A LA LD PO EBAT S R HAAEAORK .
EXTI ZHIBS PSS ESMEE N B, EREEIENT, GERMNEILERIREESHEER
BIMERRRISKIR, EERAIS [REPUTRY GPIO F1S14,

IRENIEIEER ADC

SHESB 11 12 78 SAR-ADC, ZIERRES R 21 NMEIRBE, B 16 NMIMNBBER 5 HREB

BiE., SEBEERRAEE (1.5V, 2.048V, 2.5V) 8 VccaBiR.

WEREIEELE: Ts.vin, Vrernt, Vccal3, OPA 1-~2,

B FEERESEILURERRIR,. LR, 3, NESHE. BIREREFHEELXTTHEAX
STHY 16 (RS FRe .

m SIS ERATNREIEERABEEL TREPEXNESERRE.

fis

Puya Semiconductor 16/71



PY32F040-EP RFIEEEFA

2.11.

2.12.

2.13.

B ADC SE TR TIETT, WERERERITIFE.
B ENEVOTER, EREER. BN, EIRER, REREBEBHRE, WarEF
HTisX.

EbikaE (COMP)

T REERE 2 MEBALLIEE (General purpose comparators) COMP, COMP1/2, iX 2 MERETLA
{EEIRRUIELER, BRTLAS timer BEE—EER, WRESRUTLUMEINESHAR, FERIFERINIR
EEINRE; TTLUEHUESET, H53RA timer B9 PWM EIHEERT, Cycle by cycle BB FEHIE]
. TR

B SOFEEERINEE, SRS RRENERE RN, LI RIEEEEE

— ZIRIO5|H

—  Vcea/Vrersur/Vrerip2 Y 64 B9 E

—  VRerINT

—  RELRESRE

— OPAfmH

BIYRTEIREINFE

Rail to Rail

IRTEIRE

I PTLAMGERER] 1/0 5k timer AUMINTENfRA

81 COMP BBl =468, RIEShR NIRRT (RER/(S) AOIEEE (@i EXTI)
RTGETBe B E TR A B LGSR G F T HleE

3285 Window COMP Ifjgg

BRI KR(OPA)

OPA12 IERAILARERCE , ERTEZHMASENAE. RERE 2 MNMEmrI LA MEREEREFHT THREX.
OPA ThRettEaN T
B 2/ MNHRVECEIE]
B OPARYBINSEEIR 0 2 Veca, BIHTEEIR 0.2V E Veea - 0.2 V (LSRR TR /91H)
B AEENUTELX
— EREEBIER, (General purpose OPA)

LCD #=#lI2&(LCD)

LCD #54lss B —ERTF R AL R R T Res(LCD)NEFIEHsEIRENeE, £2EE 8 M RHF
( COM) F140 MXERHF (SEG) , FALAIKE 160 (4 * 40)&K, 256 (8 * 32) LCD &=, HFAIH
TIEEBUATEIEFMFTARIZE4F5 R, LCD IheeftENT:

B SERIERINUESES

B IEERS. 1/4. /6. 1/8 S

B E1/2, 1/ 3REBE
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£k 16 MNE517a8HY LCD #iE RAM

B HAECE LCD RIXILLE

2 FROX MR BT T\

— AEEBESE. SNREESE

—  FETREECENEREES ESTURITIFE, MIMPLES LCD EARATRERIE SR
SHHRINFEARTL: LCD =HIzaEizlT. R . SR TNHTER

B ECE Rl

3<#F LCD [(NXRINEE R AT EC B 2 MIKRSTER

REEFRRY LCD RIS IR ECE N FEHEHIThRE

2.14. WHERIEZR(DIV)

DIV (Divider) 2—1 32 (BFFS/IAIFSBEEHIRERS.

DIV EEMIIT:
B 7F 32 fURRiA
B SEIRREREITREN, SERFRISEEATHEE
B O REGRS/AHASEHRATE
B 32 ARPREL, 32 (BREN
B 32 (RN 32 fIREN
B [REATESINSA, BREEEERITEN
B 8N EHIRR—IRBREIEE
B SRS FSEMARECRER
B S5EREE, IHEFRIRNESFRN, SEREFITESNIRS DIV_END
B [RECY OB, MHIREERNO
2.15. ERS=R
PY32F040-EP A [EErt 28B4 TR :
% 2-3 ERTEE
ES:5) ERJES %8 A FssR DMA | HERIELRiEE | HiMat
e
ERERTEE TIM1 16 iz @i::/\uﬁg 1~65536 | iF 4 3
L | i R N
TIM2 32431 T 1~65536 | 37i%F 4
EBIE. B
N TIM3 16 fif chq;\;g 1~65536 | 37iF 4
TIM14 16 fiI R 1 ~ 65536 - 1
TIM15 16 i1 B 1~65536 | iF 2 1
TIM16, TIM17 16 i1 B 1~65536 | SiF 1 1
HATEARTEE TIMB, TIM7 16 i1 Pl 1~65536 | i%
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2.15.1.

2.15.2.

2.15.2.1.

2.15.2.2.

2.15.2.3.

RRERRE

SRERES (TIM1) H 16 (A RIED ISR B shaciit2EsEm%. BILEBIESTAS,
B BAES (AR P KENE, sEFERdRE (@HR. Bt PWM, X
BEARIE PWM)

TIM1 4% 4 MEIBE, FBfE:

B AR

R

B PWMPE (BEEEFOXIFHERN)
B BRI

SNR TIM1 ECEATRERT 16 (ZitRIEE, WEEES TIMx TS ERAVEHE. IRECES 16 {7
PWM K428, NEBL2EHIEES(0 ~ 100%).,

£ MCU debug 18z, TIM1 AJLUKREELTEL.

BEEERZNEREFEHRE, FEit TIML AfLUEIT AT eSSt REIhRE S EAhI AT e — & TE, LASC
MELSEEHHEE,

TIM1 3735 DMA IigE,

EFEREE
TIM2/TIM3

TIM2/TIM3 1B FEERTE82H 32/16 [\ rI4RIE D IN=RIKanRY 32/16 U HIEREITEEEMK. B 41
W7REE, S RATRABRBEHER, PWM SEBikHEET.

B ILUEIITRTESEEHETNRES TIM1 —&ET(E

B 7R DMAThEE

B SERAMRIFAI(IEE ) mIDESESTIEFREM 1 Bl 3 B/RWN GRS

B 7 MCU debug #&x, TIM2/TIM3 BILUKRES TR

TIM14

mERERTEE TIM14 A 4RIETS SAESIRENAY 16 {ila)_E B EhEeEiit EREsHamk
B TIM14 28 1 MICEERTFmARREHIE, PWM siE BikhiE s
B 7£ MCU debug #&#x(,, TIM14 BJLURLEITEL

TIM15/TIM16/TIM17

TIM15, TIM16 0 TIM17 HHE]YmFETA2 SRESIXANRY 16 B skt EM=s1amk

TIM15 BA 2 MINOEERTEANRER A B, PWM siE BpkpiEa
TIM16/TIM17 B8 1 MRILBERTMABR/AETHELR, PWM sE BpkME
TIM15, TIM16/TIM17 EEHEXAIE*MaH

TIM15, TIM16/TIM17 3Z45 DMA IhRE
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2.15.3.

2.15.4.

2.15.5.

2.15.6.

2.15.7.

2.16.

B 7£ MCU debug ##zf;, TIM15, TIM16/TIM17 AJLUKRESITEL

HAERZE TIM6/TIMT

B EAERIEE TIME/TIM7 88— 16 (L BEzhEEITEE:, AZENIRES INEsIRaN
B 16 (UEEIEERITEEE

B AEEHEMS (rEEsat) RENFEFRT/DMA EK

(RINFEERIZR LPTIM

B LPTIM A 16 UM Lit#Es, 88 3Uoies. SIRES/HEIRIELS
B LPTIM A LABE AE R IREER
B 7 MCU debug #&x(, LPTIM BJLUREIHEE

IWDG

SERERT— M EI UERSEE (IWDG) |, ZEREEELZERE. IHFakRIEERNE:
M. IWDG RIIFHE R FHRIGLBUERAITIREREL, FHEITEESHAZNEEM timeout (BRTALA RS
E=L\v]

B IWDG MY RC IR SESIRMATER, aIEEHUEN NI
B \WDG REAEZEE EAEMAZIMIEIISRE, HELRSHN FEmRERHIIR
m &Ed option byte A9, ATLAERE IWDG FE{HHEL
B WDG 2FEHIEHIREER, LSS UREE SR
B 7£ MCU debug %3, IWDG RJLAUKREETHEUE

WWDG

REEOE TREET— 7 M TTHEEE, TLURENERIET. SHMTTES, SATLUWER—
NEITRENRR. TTEEH APB RIHI(PCLK), BEEREHREES, ITTEESAILITE MCU
debug &= FUKRE,

SysTick ERI=ZS

SysTick IT#428 & JFFLATEER A (RTOS) |, {BtaJUARB/FRERNE TiTELES.
SysTick 4514 :

B 24 AT

B BEEEE

B TEESICE 0 BSR4 bl (RIEFiR)

SERSAIER RTC

SERTAY SR E— M AIERTES. RTCESUAE—AELITHENIT RS, HERRHEET, Al
R A GRITHEE. EBGTHERERRYER LIEINRE RS LRIRIRTEIFI B EA,

B RTC AT IREREES/ 22009 32 (VA JRiE LT Eles

B RTCiH#ESAtEREILAN LSE, LSILAK HSE BY#RBRLA 128, BILAMES Stop IREEIR

B RTC AILAAEmeplf, FrhErlimthlr (AT5RR)
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2.17.

2.18.

2.19.

2.20.

RTC SZIFATPR0E
£ MCU debug #&x;,, RTC aJLUREITEL

BATRKREITERT CRC

BRTTARRE(CRO) T BB T ERIBERIEREMZITIEE] 32 (L CRCITELER. EEMRINAS,
CRC AR EEN BT L8RS SUEFERIER TR,

RABEEHER SYSCFG

SYSCFG &R FETRIN T IhEE:

12C 358 10 JEiR{ERERNX A

tRIEAE boot 15, MREIWIMATERFX
DMA SMRIEIEEEEH,

TIMx R BxEzH

PVD Lock BYfsEgE 5K

Cortex-M0+ LOCKUP fi{#ge5 %17
A8 GPIO MR R EsAYFRES KA

HidZ#F (DBG)

MCU DBG R BN 2R IR LA R II8E:

SRR, (FLEAREC

CPUA HALT i, f2HIRERSRE. B PE LT HEE R
CPU #t A\ HALT B, BELE 12C1#0 12C2 SMBUS RS

P ECERERS |

MCUDBG FHzasit i@t ID whi3. (M JTAG 5i&E SW iEiE0, sERPEFEALAGEL
D 4wt3.
1°C &0

I2C (Inter-integrated circuit) SEiEIERHITHIESFISEIT 12C Bk, TIRMESITNINE, E=HRE
12C REtFENIRE. Y. PEFIRE. SXIFmE (Sm) o &R (Fm) .
12C 451

ZEHIIHEE: AL Master, tBATLA Slave
AR EE

— tWERIL (Sm) @ @IX 100 kHz

— PRERI( (Fm) @ BiX 400 kHz

{79 Master

— WL

—  Start 7 Stop B4

{79 Slave
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2.21.

—  H4RERY 12C Hhiba

—  BIMEAL 2 PAIBHERISR It RE S

—  [EEEEREN

7 {2/10 SRR

STHETREFNY (General call)

WSIREAL

—  RIEAEWIEIREAL

—  FHERTERIRERL

—  IPC B&RITIREAL

EIRIFSAL

—  ENUEREK

—  MbEUEERER ACK KK

— EEFIELLER

— 1% (overrun) / R# (underrun) (BY$FALIKINREZELL)
BlIERIRT RS TRE

B DMA 881898575 buffer

LIEE=1IV]

TEHAR A ISR TN e

AIECERY PEC (Packet error checking) F=4F3GIE
& SMBus

BHRESRLIAER USART

PY32F040-EP €& 4 /> USART, 2 MXIFLINEEAY USART(USARTL #] USART2), BINNASTEF
LIN, SCEN, IrDARJUSART (USART3#]USART4) ,

BRRSREWAR (USART) BT —FRIERITESERTAARE NRZ S5 a8 TERBURYIT
EREZ AT EN T HEER M, USART RS RIS E R LIRS EERRISRIE.
EFRLSREBEMFNTIRLERE, BSERIiTFEtEREE.

SHFE TR RGN,

(ERSETRECERN DMA ST, AILISESESIEES.

USART 454 :

EWNTHRLEE

NRZ #REE

OECE 16 FE3E 8 ET XA, IBINEEREMNHSZERNREY
RIEMIZI BRI RERTE, &=iX 4.5 Mbit/s
ShpEsEml

A4RIERIEIERE 8 fiakE 9 fiz

AIECERIELIER (35 0.5, 1, 1.58 2 MELET)

BRI AR S ER AR R HIEe
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2.22.

BRI BN
IRSTAYAIEARL ERE (L
BBl

1B DMA il X

ARG

W buffer 7%
&% buffer =
e

IS e v ]

RIERSE
XA IR AT

B ERGRIRETR

CTS &

REHFHRT

RIEFTAL

RIEIRS R
R DA
imHEEIR

UGS

IREIR(F

RIQTEIR

m SMERRIEE

—  INEBHEARPCES, MIHNBREMED

B NEBRIUGREE: BTSRRI, PSRBT ERRI T il (MSB, 559
) , PR,

BR{TIMgIEDO SPI

PY32F040-EP &% 2 > SPI, ER{TINRIZO(SP)AFE A SIMBIRELUFENT. £WNT. BIRS
RUBRTOTVE(S. HEOTLMRECEMERT, FHAINBMRERMHBET(SCK), EOXRELZ
FEEHNIAF.
SPIFHELNT

Master B(#& Slave &z
3&EWTHLSEH

2 NI ELEE (BWNREIES)
2HBTREDSER (TWNEEIELZL)

8 i/ E 16 \(EmmuERE
FEZEEN

8 MNERBFEMDINRE (FAA frowv/ 2)
MIRTUER (R frowkd 4)
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2.23.

A5 AR R, 335
2 NE % DMA 8E73R9 32 {iZ Rx #] Tx FIFOs

|

B ORIERIRT SR MERIAE

B OYRIERIEUEIRE, MSB 7ERIEL LSB 7EH]
B AR HRERTRYE AR

B SPI BEITREIRE

m  Motorola {2z},

| |

| |

SWD

ARM SWD O 8 OVEH T BEi%EE) PY32F040-EP,

FERIFIMERI I LA R 41T NSS EIE: E/MBRIFRIAIRIENER
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3.CIMECHE

60 [] PF8-BOOTO

62 [] PB9
61 ] PB8
59 ] PB7
58 [ PB6
57 L] PBS
56 [] PB4
55 L] PB3
54 L] PF7
53 ] PC12
52 ] PC11
51 [ PC10
50 [_J PA15
49 ] PA14-SWC

8 3
> >
(11 ]
< m
3 ©

PF9

PC13
PC14-0SC32_IN
PC15-0SC32_OUT
PFO-OSC_IN
PF1-0SC_OUT
PF2-NRST

PCO PA8
LQFP64

PC2

PC3

PF6

PF5
PA13-SWD
PA12

PA11
PA10

PA9

PC8
PC7

PC6

PB15
PB14
PB13
PB12

Vssa
Veea
PAO
PA1
PA2

N ©® O 9 N MY MO N0 O o o
A H H N NN NN NNNN® oo
udduuuuudouy o i
TP IILSRSUBELS D S8
gl&ggggammamgg>>

3-1 LQFP64 PY32F040R1BT7-EP Pinout2 (Top view)

%= 3-1 |HIEXRIAREFFFS

35 7S EX

S Supply 5 [B
G Ground 5|

i Wit [ Input - only 3 |B#]
I/0 Input/ output 3 |
NC FoEN

—— COM EE5 Vim0, EEIMRANGILHIIEE

NRST SfnwO, WEFHSS EREEE, AIFEEANBHINEE
iE - PRAFEEARAE, AARRMTBROEBKESLZEMNZE, FRZFTHIHA
— SRME | - BT GPIOX_AFR Z1Za8iRAITHAE
fHANZoRE | - BITINR S Fay E Rl e TRe
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X 3-2 3IHENX
EE] iwOThEE
x : 0
3 s = B " »
o ']E ']E Emmﬁu M-TIJI]IIJae
m . -
a
-
PF9 /0 COM - -
SPI1_SCK/I?S1_CK
PC13 /0 COM -
TIM1_BKIN
PC14 /0 COM TIM1_BKIN2 0SC32_IN
PC15 /0 COM TIM15_BKIN 0SC32_0UT
USART2_TX
PF0-OSC_IN /0 COM TIM1_BKIN OSC_IN
TIM14_CH1
USART2_RX
PF1-OSC_OUT /0 COM TIM1_CHIN 0SC_OouT
TIM15_CH1N
TIM1_CH2
PF2-NRST /0 NRST (1) EVENTOUT -
MCO
EVENTOUT ADC._IN10,
SPI1_MISO/I2S1_MCK
pCo o coM - - COMP1_INN15,
USART2_CTS COMP2_INNO,
USART3_RTS SEG27
PC1 /0 COM EVENTOUT ADC_IN11,
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ESES IROITNEE
- B 2
14 1}
o E E SR FEINThEE
<}
-
SPI1_MOSI/I?S1_SD COMP1_INP1,
USART2 RTS COMP2_INN1,
SEG26
USART3_CTS
TIM15_CH1
EVENTOUT
SPI2_MISO/I2S2_MCK ADC_IN12,
10 PC2 110 CoM USART3_TX COMP1_INPZ,
USART3 RX COMP2_INN2,
— SEG25
TIM15_CH2
EVENTOUT ADC.IN13,
SPI2_MOSI/I2S2_SD
1 PC3 110 CoM = = COMP1_INP3,
USART3_RX COMP2_INN3,
USART3_TX SEG24
12 Vssa G Ground
13 Veea S Analog power supply
USART2_CTS ADC_INO,
TIM2_CH1_ETR COMP1_INP4,
14 PAO 110 CoM USART4_TX COMP1_INNO,
MP2_INP
COMP1_OUT COMP2_INPO,
- COMP2_INN4,
SPI2_SCK/I?2S2_CK SEG23
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I E
z = &
3 st o o H o .
& iE iE Emmﬁu M-TIJI]IIJae
e}
-
EVENTOUT
USART2_RTS
ADC_IN1,
gH2_CH2 COMP1_INPS5,
USART4_RX
15 PA1 110 COM = COMP1_INN1,
TIM15_CH1N COMP2_INP1,
2C1_SMBA COMP2_INN5,
SPI1_SCK/I2S1_CK SEG22
SPI2_MOSI/I282_SD
TIM15_CH1
USART2_TX ADC_IN2,
TIMZ_CH3 COMP1_INPS,
16 PA2 110 COM
COMP2_OUT COMP1_INN2,
COMP2_INP2,
SPI1_MOSI/I2S1_SD SEG21
SPI2_MISO/I2S2_MCK
EVENTOUT
TIM15_CH2 ADC_IN3,
USARTZ RX COMP1_INP7,
17 PA3 110 COM
V2 Cha COMP1_INN3,
COMP2_INP3,
SPI2_MISO/I2S2_MCK SEG20

SPI2_NSS/I?S2_WS
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= wOhEE
z = &
3 =117} *é'[( % H
g o = SR WA
<]
-
EVENTOUT
18 PF3 110 COoM 2C1_SCL -
2C2_SCL
2C1_SDA
19 PF4 110 COM :
2C2_SDA
EVENTOUT
SPI1_NSS/I2S1_WS
- - ADC_IN4,
USART2_CK COMP1_INPS,
20 PA4 110 coM TIM14_CH1 COMP1 INN4,
SPI2_MOSI/I2S2_SD COMP2_INP4,
USART2_TX SEG19
PVD_OUT
EVENTOUT ADC_IN5,
SPI1_SCK/I?S1_CK COMP1_INP9,
21 PA5 1o coM TIM2_CH1_ETR COMP1_INNS,
COMP2_INP5,
USART3_TX SEG18,
OPA2 OUT
EVENTOUT ADC_IN6,
22 PA6 110 coM SPI1_MISO/I2S1_MCK COMP1_INP10,
TIM3_CH1 COMP1_INNG,
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= iwOIINEE
z = &
3 ={ = 3 #
o IE IE SHINEE FfIININEE
<]
-
TIM1_BKIN OPA2_INN,
USART3_CTS SEG17
TIM16_CH1
COMP1_OUT
EVENTOUT
SPI1_MOSI/I?S1_SD
ADC_IN7,
TIM3_CH2 COMP1_INP11,
23 PA7 110 COM TIM1_CHIN COMP1_INN7,
TIM14_CH1 OPA2_INP,
TIM17_CH1 SEG16
COMP2_OUT
EVENTOUT
USART3_TX
SPI1_NSS/I2S1_WS ADC_IN14,
24 PC4 110 COM
USART1_TX COMSPE15|1'\;N8'
TIM2_CH1_ETR
IR_OUT
USART3_RX ADC IN15
25 PC5 I/0 COM SPI1_MOSI/I2S1_SD COMP1_INN9,
USART1_RX SEG14
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HER iwOIINEE
z = &
3 =117} *é'[( % H
& g g SR BShIDnAE
<}
-
TIM2_CH2
EVENTOUT
TIM3_CH3
TIM1_CH2N ADC IN8
26 PBO 1/0 COM USART3_CK COMP2 INNG,
COMP1_OUT SEG13
SPI1_NSS/I2S1_WS
USART3_RX
EVENTOUT
TIM14_CH1 ADC_IN9,
27 PB1 110 CoM TIM3_CH4 COMP2_INPS,
COMP2_INN7,
TIM1_CH3N SEG12
USART3_RTS
EVENTOUT COMP2_INP7,
28 PB2 1/0 COM SPI2_MISO/I2S2_MCK COMP2_INNS,
USART3_TX SEG11
12C2_SCL
TIM2_CH3
29 PB10 110 COM = COMP2_INPS,
USART3_TX SEG10

SPI2_SCK/I2S2_CK
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I E wOhEE
& C &
3 sl i B #
g = H SRR BB
el
-
COMP1_OUT
USART2_RTS
2C1_SCL
EVENTOUT
2C2_SDA
TIM2_CH4
USART3_RX
30 PB11 110 COM SEG9
COMP2_OUT
SPI2_MOSI/I2S2_SD
USART2_CTS
2C1_SDA
31 Vss G - Ground
32 Vee S - Digital power supply
EVENTOUT
SPI2_NSS/I2S2_ WS
33 PB12 110 COM TIM1_BKIN COMP2_INNT5,
SEG8
USART3_CK
TIM15_BKIN
EVENTOUT
34 PB13 110 COM COMP2_INP10,
SPI2_SCK/I2S2_CK SEG7
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HE

LQFP64 R1

gfu

(mE S5

0%

iwOTh

Be

SHmEe

BFNZh&E

TIM1_CH1N

USART3_CTS

12C2_SCL

MCO

TIM15_CH1N

12C1_SCL

35

PB14

I/0

COM

EVENTOUT

SPI2_MISO/I?S2_MCK

TIM15_CH1

TIM1_CH2N

USART3_RTS

12C2_SDA

12C1_SDA

COMP2_INP11,
SEG6

36

PB15

I/0

COM

EVENTOUT

SPI2_MOSI/2S2_SD

TIM15_CH2

TIM1_CH3N

TIM15_CH1N

SEG5

37

PC6

I/0

COM

TIM3_CH1

SPI2_SCK/I2S2_CK

SEG4

Puya Semiconductor 33/71
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HE i mby

s i B #

O

SHmEe BFNZh&E

LQFP64 R1
iR
iR

USART4_RX
TIM2_CH3

TIM3_CH2
SPI2_MISO/I2S2_MCK
38 PC7 /0 COM SEG3
USART4_TX

TIM2_CH4

TIM3_CH3

SPI2_MOSI/I2S2_SD
39 PC8 /0 COM SEG2
USART4_CTS

TIM1_CHA1

TIM3_CH4
SPI2_NSS/I?S2_WS
40 PC9 110 COM SPI1_SCK/I?S1_CK SEGH1
USART4_RTS
TIM1_CH2

EVENTOUT
MCO

41 PAS8 /0 COM USART1_CK

TIM1_CHA1

SPI2_NSS

COMO,
OPA1_OUT
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HE

LQFP64 R1

gfu

(mE S5

O

iwOTh

Be

SHmEe

BFNZh&E

USART1_TX

42

PA9

I/0

COM

EVENTOUT

TIM15_BKIN

USART1_TX

TIM1_CH2

12C1_SCL

SPI2_MISO/I?S2_MCK

MCO

12C2_SCL

COM1,
OPA1_INP

43

PA10

1/0

COM

EVENTOUT

TIM17_BKIN

USART1_RX

TIM1_CH3

12C1_SDA

SPI2_MOSI/2S2_SD

12C2_SDA

COM2,
OPA1_INN

44

PA11

I/0

COM

EVENTOUT

USART1_CTS

TIM1_CH4

COMP1_OUT

SEGO
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= wOhEE
5 B &
S sy = e # " o
& iE iE Emmﬁu M-TIJI]IIJae
e}
-
SPI1_MISO/I2S1. MCK
TIM1_BKIN2
EVENTOUT
USART1_RTS
TIM1_ETR )
45 PA12 Te CoM
COMP2_OUT
SPI1_MOSI/I2S1_SD
SPI1_SCK/I?S81_CK
EVENTOUT
SWDIO
46 PA13-SWD Te CoM ) IR_OUT -
USART1_RX
PVD_OUT
47 PF5 110 CoM TIM1_BKIN2 RTC_OUT,
coms
48 PF6 o CoMm USART1_CTS -
EVENTOUT
SWCLK
49 PA14-SWC Te CoM 2) USART2_TX -
USART1_TX
PVD_OUT
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HE

LQFP64 R1

gfu

(mE S5

0%

iwOTh

Be

SHmEe

BFNZh&E

50

PA15

I/0

COM

EVENTOUT

SPI1_NSS/I?S1_WS

USART2_RX

TIM2_CH1_ETR

USART4_RTS

USART3_RTS

51

PC10

I/0

COM

USART4_TX

USART3_TX

TIM1_CH3

COM4/SEG39

52

PC11

I/0

COM

USART4_RX

USART3_RX

TIM1_CH4

COMS5/SEG38

53

PC12

I/0

COM

USART4_CK

USART3_CK

TIM14_CHA1

COM6/SEG37

54

PF7

I/0

COM

TIM3_ETR

USART3_RTS

TIM1_CH1N

COM7/SEG36

55

PB3

I/0

COM

EVENTOUT

SPI1_SCK/I2S1_CK

COMP2_INN9,
SEG35/VLCDH®
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HE i mby

=

s i B #

O

SHmEe BFNZh&E

LQFP64 R1
iR
iR

TIM2_CH2
USART1_RTS
TIM1_CH2

EVENTOUT
SPI1_MISO/I2S1_MCK

TIM3_CH1 COMP1_INP12,
56 PB4 1/0 COM USART1_CTS COMP2_INP12,

USART1_CK SEG34/VLCD3®

TIM1_CH2N
TIM17_BKIN

SPI1_MOSI/I2S1_SD
TIM3_CH2
TIM16_BKIN
12C1_SMBA
57 PB5 /0 COM USART1_CK
COMP2_OUT
USART1_RTS
USART1_TX
TIM1_CH3N

COMP1_INP13,
SEG33/VLCD2®

58 PB6 I/0 COM EVENTOUT COMP1_INP14,
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HE

LQFP64 R1

gfu

(mE S5

0%

iwOTh

Be

SHmEe

BFNZh&E

USART1_TX

12C1_SCL

TIM16_CH1N

SPI2_MISO/I2S2_MCK

USART3_CTS

TIM1_CH3

12C2_SCL

COMP2_INP14,
SEG32/VLCD1®

59

PB7

I/0

COM

EVENTOUT

USART1_RX

12C1_SDA

TIM17_CH1N

USART4_CTS

SPI2_MOSI/2S2_SD

12C2_SDA

TIM1_CH1

PVD_IN,

COMP2_INP15,
SEG31

60

PF8/BOOT

I/0

COM

SEG30

61

PB8

I/0

COM

EVENTOUT

12C1_SCL

12C2_SCL

TIM16_CH1

SEG29
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HE imCITNRE
z . & &
3 =171 i oI pa
o iE iE SFEE Fihnzhae
S
SPI2_SCK/I?S2_CK
USART1_TX
USART3_TX
TIM15_BKIN
TIM1_CH1N
EVENTOUT
IR_OUT
12C1_SDA
62 PBY Vo CcOM TIV7_CHT SEG28
SPI2_NSS/I2S2_WS
USART1_RX
USART3_RX
12C2_SDA
63 Vss G - Ground
64 Vee S - Digital power supply
1. %8 PF2 5% NRST iBiZ option bytes #{TEE.,
2. £, PA137F1PA14FE/ pin BB/ SWDIO #1 SWCLK AF I8E, BIEMEBLHEIE. GERNEE FAEEMEE.
3. PF8-BOOTO BUAMFBMNET, HTHIERE.
4. TEfEFS 1/6 8¢ 1/8 duty Y, REEEEERSIMBFEIERIUAEE, LAY SEG 32 ~ 35 TiAfER.
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3.1. w0 A SERIIREIREY

% 3-3 im0 A SFETHRCARET

PortA AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
SPI2_SCK/
PAO - USART2_CTS TIM2_CH1_ETR - USART4_TX - - COMP1_OUT - - - - - - -
1?s2_CK
SPI1_SCK/ SPI2_MOSI/
PAL EVENTOUT USART2_RTS TIM2_CH2 - USART4_RX TIM15_CHIN [’C1_SMBA - - - - - - -
1’S1_CK 1’S1_SD
SPI1_MOSI/ SPI2_MISO/
PA2 TIM15_CH1 USART2_TX TIM2_CH3 - - - - COMP2_OUT - - - - - -
1’S1_SD 1°S2_MCK
SPI2_MISO/ SPI2_NSS/
PA3 TIM15_CH2 USART2_RX TIM2_CH4 - - - - EVENTOUT - - - - - -
1?S2_MCK 1’S2_Ws
SPI1_NSS/ SPI2_MOSI/
PA4 USART2_CK - - TIM14_CH1 - - EVENTOUT USART2_TX - - PVD_OUT - - -
’S1_Ws 1?°S2_SD
SPI1_SCK/
PA5 - TIM2_CH1_ETR - - - - EVENTOUT - - USART3_TX - - - - -
1’S1_CK
SPI1_MISO/
PA6 TIM3_CH1 TIM1_BKIN - USART3_CTS TIM16_CH1 EVENTOUT COMP1_OUT - - - - - - - -
S1_MCK
SPI1_MOSI/
PA7 TIM3_CH2 TIM1_CHIN - TIM14_CH1 TIM17_CH1 EVENTOUT COMP2_OUT - - - - - - - -
1’S1_SD
PA8 MCO USART1_CK TIM1_CH1 EVENTOUT - - - - SPI2_NSS - USART1_TX - - - - -
SPI2_MISO/
PA9 TIM15_BKIN USART1_TX TIM1_CH2 - - - ’C1_ScL EVENTOUT MCO - - - 1’c2_scL - -
1?S2_MCK
SPI2_MOSI/
PA10 TIM17_BKIN USART1_RX TIM1_CH3 - - - I’C1_SDA EVENTOUT - - - - 1’C2_SDA - -
1’52_SD
SPI1_MISO/
PA11 EVENTOUT USART1_CTS TIM1_CH4 - - - - COMP1_OUT - - TIM1_BKIN2 - - - -
1’S1_MCK
SPI1_MOSI/ SPI1_SCK/
PA12 EVENTOUT USART1_RTS TIML_ETR - - - - COMP2_OUT - - - - - -
1’S1_SD 1’S1_CK
PA13 SWDIO IR_OUT - - - - - EVENTOUT - USART1_RX - - PVD_OUT - - -
PA14 SWCLK USART2_TX - - - - - EVENTOUT - USART1_TX - - PVD_OUT - - -
SPI1_NSS/
PA15 X USART2_RX TIM2_CH1_ETR | EVENTOUT | USART4_RTS - - EVENTOUT - - USART3_RTS - - - - -
’S1_WS
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3.2. w0 B EMIIEEIRET
% 3-4 ¥ B SFATABRST

PortB AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
SPI1_NSS/
PBO EVENTOUT TIM3_CH3 TIM1_CH2N - USART3_CK - - COMP1_OUT - USART3_RX - - - - -
’S1_WS
PB1 TIM14_CH1 TIM3_CH4 TIM1_CH3N - USART3_RTS - - EVENTOUT - 4 - - - - - -
PB2 - - - - - - - EVENTOUT SPI2_MISO/I’S2_MCK - USART3_TX - - - - -
SPI1_SCK/
PB3 EVENTOUT TIM2_CH2 - USARTL_RTS - - EVENTOUT - - - TIM1_CH2 - - - -
1’S1_CK
SPI1_MISO/
PB4 TIM3_CH1 EVENTOUT - USARTL_CTS | TIM17_BKIN - - - - - TIM1_CH2N - USART1_CK - -
1’S1_MCK
SPI1_MOSI/
PB5 X Tim3_CH2 TIM16_BKIN ’C1_SMBA USARTL_CK - - COMP2_OUT - USART1_RTS - TIM1_CH3N - USARTL_TX - -
1’S1_SD
PB6 USARTL_TX ’C1_SCL TIM16_CH1N - - - - EVENTOUT SPI2_MISO/IPS2_MCK - USART3_CTS TIM1_CH3 - I’c2_scL - -
PB7 USART1_RX I’C1_SDA TIM17_CH1N - USART4_CTS - - EVENTOUT SPI2_MOSI/I’S2_SD - - TIM1_CH1 - I’C2_SDA - -
PB8 - ’C1_ScCL TIM16_CH1 - - - - EVENTOUT SPI2_SCK/IPS2_CK USARTL_TX USART3_TX TIM15_BKIN - I’c2_scL TIM1_CHIN -
SPI2_NSS/
PB9 IR_OUT I’C1_SDA TIM17_CH1 EVENTOUT - - - - USART1_RX USART3_RX - - I’C2_SDA - -
1’S2_WS
SPI2_SCK/
PB10 - ’C2_ScL TIM2_CH3 - USART3_TX - COMP1_OUT - USART2_RTS - - - I’C1_scL - -
1’S2_CK
PB11 EVENTOUT 1’C2_SDA TIM2_CH4 - USART3_RX - - COMP2_OUT SPI2_MOSI/I’S2_SD USART2_CTS - - - I’°C1_SDA - -
SPI2_NSS/
PB12 EVENTOUT TIM1_BKIN - USART3_CK TIM15_BKIN P - - - - - - - - -
1’S2_WS
SPI2_SCK/
PB13 - TIM1_CH1N - USART3_CTS 1’c2_scL - EVENTOUT - MCO - TIM15_CHIN - I’C1_scL - -
1’S2_CK
SPI2_MISO/
PB14 TIM15_CH1 TIM1_CH2N - USART3_RTS I’C2_SDA - EVENTOUT - - - - - I’°C1_SDA - -
1°S2_MCK
SPI2_MOSI/
PB15 TIM15_CH2 TIM1_CH3N TIM15_CH1N - - - EVENTOUT - - - - - - - -
1’S2_SD
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3.3.

im0 C SRAIIAERR S

% 3-5 i C S FATIREIRGY

PortC AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PCO | EVENTOUT - - - - - - - SPI1_MISO/I’S1_MCK | USART2_CTS | USART3_RTS - - - - -
PC1 | EVENTOUT - - - - - - - SPI1_MOSI/I?S1_SD | USART2_RTS | USART3_CTS TIM15_CH1 - - - -
PC2 | EVENTOUT | SPI2_MISO/I?S2_MCK - - - - - - - USART3_TX | USART3_RX TIM15_CH2 - - - -
PC3 | EVENTOUT | SPI2_MOSI/I?S2_SD - - - - - - - USART3_RX | USART3_TX - - - - -
PC4 | EVENTOUT USART3_TX - - - - - - SPI1_NSS/I’S1_WS USARTL.TX - TIM2_CH1_ETR | IR_OUT - - -
PC5 - USART3_RX - - - - - - SPI1_MOSI/I>S1_SD USART1_RX - TIM2_CH2 - - - -
PC6 TIM3_CH1 - - - - - - - SPi2_SCK/I?S2_CK - USART4_RX TIM2_CH3 - - - -
PC7 TIM3_CH2 - - - - - - - SPI2_MISO/I2S2_MCK 3 USART4_TX TIM2_CH4 - - - -
PC8 TIM3_CH3 - - - - - - - SPI2_MOSI/I’S2_SD - USART4_CTS TIM1_CH1 - - - -

SPI1_SCK/
PC9 TIM3_CH4 - - - - - - - SPI2_NSS/I?%S2. WS USART4_RTS TIM1_CH2 - - - -
1’S1_CK

PC10 | USART4_TX USART3_TX - - - - - - - - - TIM1_CH3 - - - -
PC11 | USART4_RX USART3_RX - - - - - - - - - TIM1_CH4 - - - -
PC12 | USART4_CK USART3_CK - - - - R - - - - TIM14_CH1 - - - -
PC13 - - - - - - - - SPI1_SCK/I’S1_CK - - TIM1_BKIN - - - -
PC14 - - - - - - - - - - - TIM1_BKIN2 - - - -
PC15 - - - - - - - - - - - TIM15_BKIN - - - -
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3.4.

im0 F SIEEIRES

% 3-6 w1 F S AIhaEMET

PortF AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
PFO - - - - - - - - - USART2_TX - TIM14_CH1 - TIM1_BKIN - -
PF1 - - - - - - - - - USART2_RX - TIM15_CHIN - TIM1_CHIN - -
PF2 EVENTOUT - - - - - - - MCO - . - - TIM1_CH2 - -
PF3 EVENTOUT - - - - - 12C1_SCL - - - - - - 1’C2_SCL - -
PF4 - - - - - - [’C1_SDA - " - . - - 12C2_SDA - -
PF5 - - TIM1_BKIN2 - - - - - - d - - - - - -
PF6 - - - - USART1_CTS - - - - - - - - - - -
PF7 TIM3_ETR USART3_RTS - - - - - . o 3 - TIM1_CHIN - - - -
PF8 - - - - - - - e - - - - - - - -
PF9 - - - - - - - - - - - - - - - -
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4. (FhE=RIR5Y

Block 7
ARM Cortex MO+
0xE000 0000 Internal periphrals
Block 6
0xC000 0000
0x5001 1FFF
IOPORT 0x5000 0000
Block 5
0x4002 63FF
0xA000 0000 AHB
0x4002 0000
Block 4
0x4001 5BFF
APB
0x8000 0000 0x4001 0000
0x4000 A7FF
Block 3
APB
0x4000 0000
0x6000 0000
Block 2 Ox1FFF FFFF
Periphrals Reserved
0x4000 0000 . Ox1FFF 3400
Factory config. bytes OxX1FFF 3200
Block 1 Option bytes OX1FFF 3100
uiD
0x2000 4000 OXLFFF 3000
SRAM
0x2000 0000 System memory
Ox1FFF 0000
Block 0 0x0801 FFFF
oc
Fe Main flash
0x0000 0000 0x0800 0000
Main flash/ 0x0001 FFFF
h, bl System flash/
Addressable space
P SRAM 0x0000 0000

4-1 TFfEzRRRES
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%R 4-1 TZfEEsbiE

Type Boundary address Size Memory area Descriptions
0x2000 4000-0x3FFF ) 52(1) i
FFFF frE
SRAM = s
0x2000 0000-0x2000 3FFF | 16 KB SRAM SRAM £§£X79 16 KB
Ox1FFF 3400-0Ox1FFF
FFFF i fre i
. B trimming FEE(E HSI trimming %8
g):;,l:,'::FF 3300-0x1FFF 256 Bytes Factory config.bytes 1 . ?_ ( g
1E). EERIERIeED
- FHFEF FZIRY HSI trimming #44E,
g>2<1FFF 3200-OxIFFF 256 Bytes Factory config.bytes 0 . I~ . .
FF Flash IR SHEEESH
g)illlezFF 3100-0x1FFF 256 Bytes | Option bytes T RRER option bytes {520
g’(;'l:FFFF 3000-0x1FFF 256 Bytes | UID bytes Unique ID
Code I ox1FFF 0000-0xLFFF
oFEE 12 KB System memory TFHY boot loader
0x0802 0000-0x1FFE &
FFFF - frE -
0x0800 0000-0x0801 FFFF | 128 KB Main flash memory -
0x0002 0000-0x07FF FFFF | - {REB -
TRHE Boot AL EIEHE

1) Main flash memory

0x0000 0000-0x0001 FFFF | 128 KB
2) System memory

3) SRAM

DAFRERREIITE, TTEHTERIE, 580, B4 response error,

* 4-2 NG Fesibit )

Bus Boundary address Size Peripherals

- 0XE000 000 - OXEOOF FFFF - MO+
0x5000 1800 - OX5FFF FFFF - {RER
0x5000 1400 - 0x5000 17FF 1KB GPIOF
0x5000 0CO0 - 0x5000 13FF - (REB

IOPORT
0x5000 0800 - 0x5000 OBFF 1KB GPIOC
0x5000 0400 - 0x5000 07FF 1KB GPIOB
0x5000 0000 - 0x5000 03FF 1KB GPIOA
0x4002 3C00 - OX4FFF FFFF - REE
0x4002 3800 —0x4002 3BFF 1KB DIV
0x4002 3400 - 0x4002 37FF - REE
0x4002 3000 - 0x4002 33FF 1KB CRC
AHB 0x4002 2400 - 0x4002 2FFF - {RER

0x4002 2000 - 0x4002 23FF 1KB Flash
0x4002 1C00 - 0x4002 1FFF - {RER
0x4002 1800 - 0x4002 1BFF 1KB EXTI
0x4002 1400 - 0x4002 17FF - RE
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Bus Boundary address Size Peripherals
0x4002 1000 - 0x4002 13FF 1KB RCC®
0x4002 0400 - 0x4002 OFFF - REE
0x4002 0000 - 0x4002 03FF 1KB DMA
0x4001 5C00 - 0x4001 FFFF - {RER
0x4001 5800 - 0x4001 5BFF 1KB DBG
0x4001 4C00 - 0x4001 57FF - REE
0x4001 4800 - 0x4001 4BFF 1KB TIM17
0x4001 4400 - 0x4001 47FF 1KB TIM16
0x4001 4000 - 0x4001 43FF 1KB TIM15
0x4001 3C00 - 0x4001 3FFF - REE
0x4001 3800 - 0x4001 3BFF 1KB USART1
0x4001 3400 - 0x4001 37FF - REE
0x4001 3000 - 0x4001 33FF 1KB SPI1/1281
0x4001 2C00 - 0x4001 2FFF 1KB TIM1
0x4001 2800 - 0x4001 2BFF - {RER
0x4001 2400 - 0x4001 27FF 1KB ADC
0x4001 0400 - 0x4001 23FF - {RER
0x4001 0300 - 0x4001 03FF OPA
0x4001 0200 - 0x4001 02FF 1KB COMP
0x4001 0000 - 0x4001 01FF SYSCFG
0x4000 8000- 0x4000 FFFF - REE

APB 0x4000 7C00 - 0x4000 7FFF 1KB LPTIM1
0x4000 7400 - 0x4000 7BFF - REE
0x4000 7000 - 0x4000 73FF 1KB PWR®
0x4000 5C00 - 0x4000 6FFF - 1REB
0x4000 5800 - 0x4000 5BFF 1KB 12C2
0x4000 5400 - 0x4000 57FF 1KB 12C1
0x4000 5000 - 0x4000 53FF - {RER
0x4000 4C00 - 0x4000 4FFF 1KB USART4
0x4000 4800 - 0x4000 4BFF 1KB USART3
0x4000 4400 - 0x4000 47FF 1KB USART2
0x4000 3C00 - 0x4000 43FF - (REB
0x4000 3800 - 0x4000 3BFF 1KB SPI2/12S2
0x4000 3400 - 0x4000 37FF - RE
0x4000 3000 - 0x4000 33FF 1KB IWDG
0x4000 2C00 - 0x4000 2FFF 1KB WWDG
0x4000 2800 - 0x4000 2BFF 1KB RTC
0x4000 2400 - 0x4000 27FF 1KB LCD
0x4000 2000 - 0x4000 23FF 1KB TIM14
0x4000 1800 - 0x4000 1FFF - REE
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Bus Boundary address Size Peripherals
0x4000 1400 - 0x4000 17FF 1 KB TIM7
0x4000 1000 - 0x4000 13FF 1 KB TIM6
0x4000 0800 - 0x4000 OFFF - {REB
0x4000 0400 - 0x4000 07FF 1KB TIM3
0x4000 0000 - 0x4000 03FF 1KB TIM2

1. bR AHBIRENREAMULISE), FTESEIE, EE 0, B4 HardFault,
2. MHF 32 (uFiha), BSHFHFFIFELINE.
3. MNHF 32 fUzFina), EXFFEFIAE,
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5. BS54
5.1. iS4
PRI, FTAAUSRREARIA Ves A,

5.1.1. RIVMEMRXE

BRIERETRIAEE, BSTEMEIRE Ta=25 °C Fl Ta=Tamay FEHTAVE A EF-MIATHE, (RIEERIAEIER
SRR, HEERE EMIIRE M MARIRIVEMEAE.

ETRETHEFOESEER. IR/ TIZSH0EE, REEFFHEHTUR, S/FRX
HESETHERNLN, BPYERNSER=ENNERE.

5.1.2. HBYF

FRAEiSFAIRE, HBVSHERET Ta=25 °C #1 Vcc=3.3 V, IXLEEERNBFZIHESREZTNI,
EARVAY ADC fEEFESBIIN—MIERIORE, EERETE NUKXER], 95 %S HIRE/N
FETLEEEUE.

5.1.3. HEBEAER

Vee _ — — _Veooooman
T |
2xVee [ |
i = Regulator |
|
Kernel logic |
(CPU, Digital& |
2x100 NF == 2x 4.7 UF== GPIOs [ Memories) |
|
| |
2XVSS [~ o |
L - i g |
= l— ————————— -
Vcca
VCCA l 1 |
T
1x100 nF == 1x4.7 uF: &»
g Analog:
-‘V V=3 ADC (RCs,OPA,COMP ...)
] VSsSA ™
I o

5-1 (75 E
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5.2. @R AXTHEE

RIS A EBE LI TRBGEHIENEXE, TERSECHAAMRRA, XERZJH T
BEARAER DS, AABREELFM TMIRERERIR. KB TFERXERE TR

M R BT S,
7 5-1 BRI
= ik =/IVE RXAE 1y
Vee—Vss HMNEBIEHEBERIR -0.3 6.25 Vv
Vi Hfths AT EE -0.3 Vee + 0.3 Y
1. EBJR VecFOith Vss 5B IALRIERERIINB Y B ENAMLE RE £,
7 5-2 ERARE
s g =N =T}
Slvee At Vee 5|9 (ERER ) @ 170 mA
Tlvss i Vss 5B RERERR) © 170 mA
EE /0 =5 IR HERRIR 20
lioeiny (@ mA
ER /0 FOH=H5 BRI R IR 20
_— FTE 110 FHH5 [ BIRY S8 B IR 150 "
FTE 110 FH=l5 [ BIRY SH R IR 150

1. HBJR Ve Vss 5 IR EI MBI EE NI R A L.
2. |10 REESES|IEXRIAENGS.

%= 5-3 RE
ws iR #ia Bafy
Tste FEEEEE - 65~ + 150 °C
To TERESEE -40 ~ + 105 °C
5.3. IIE&E
5.3.1. BAIERG
= 5-4 BRITIERM
s o =4 =IME EBAE Bafy
freLk &R AHB B sdyfisR - 0 24 MHz
frcik EB APB AY iR - 0 24 MHz
Vee TR /ERE - 3.0 5.5
Veea TR IR TEEE & WIS Vec tER 3.0 5.5
Vin 10 INEE/E - -0.3 Vee +0.3
Ta INGRE . - 40 105
T3 &R - -40 110 °C
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5.3.2. ETHBI{EEE

= 5-5 FHFNIsR T/ESY
H#s 25 =4 =IME mAE By
Vee EFHEZR 0 oo
tvee us/ivV
Vee TREERER 20 0o
5.3.3. PIERERIFN PVD =EHUFE
& 5-6 POR/POR/BOR #t&Hi4rite
Hs S =14 =IME | HBYE | RXE | Bu
trsTrEMPO(" SNEERE - 4.0 7.5 ms
e 1.5 1.6 1.7
VPOR/PDR LTEE/TEBREMNRE chl-\n v
TG 1.45 1.55 1.65
VepRhyst! ! PDR jRjts - 50 - mV
BOR_LEV[2:0]=111 (EFHE) 3.1 3.2 3.3
VBor BOR [FH{EREE BOR_LEV[2:0]=111 (FB&H 3 3.1 3.2 \
Hith {RE8
V_BOR_hyst BOR iR - | 100 | - mv
1. HIRHRE, AMEEFPL,
%= 5-7 PVD 125454
Bs 24 i =IME | HBYE | RX(E | B
PLS[2:0]=111 (EFHE) 3.1 3.2 33
S EA
Vevp®@ ﬂﬁtéi{i;*% PLS[2:0]=111 (FF&R) 3 3.1 3.2 \Y,
= Etfth (8
Vpvohyst" PVD JR:t - | 100 | - mv
1. HIGHRE, AMEEFFHL,

2. BEETERGER, TEEFTIUE.

Puya Semiconductor 51/71



PY32F040-EP ZRYIEIEFM

5.3.4. T{EHBifSHE

* 5-8 IzfTIRLEER
i RAEY
s \ e . BIBNE( | Ta= Ta= =i
RGERTEh bk 3 1517 JMZATEh Flash sleep g .
85 °C 105 °C
ON DISABLE 3.8
24 Mz OFF DISABLE 2.6 v v
HS| ON DISABLE 1.8 - o mA
8 MHz . 25 3.1
OFF DISABLE 1.2 23 3.0
ON DISABLE 350 609.7 1116.7
OFF DISABLE 293
32.768 kHz 484.4 860.1
ON ENABLE 277 497.6 829.9
OFF ENABLE 225 370.8 587.2
ON DISABLE 297.5 518.2 949.2
OFF DISABLE 249.1 411.7 731.1
23.552 kHz
ON ENABLE 2355 423.0 705.4
, OFF ENABLE 191.3 315.2 499.1
lcc(Run) While(1) Flash
ON DISABLE 455.0 792.6 1451.7
OFF DISABLE 380.9 629.7 1118.1
LSI 38.912 kHz HA
ON ENABLE 360.1 646.9 1078.9
OFF ENABLE 292.5 482.0 763.4
ON DISABLE 490.0 853.6 1563.4
OFF DISABLE 410.2 678.2 1204.1
39.168 kHz
ON ENABLE 387.8 696.6 1161.9
OFF ENABLE 315.0 519.1 822.1
ON DISABLE 525.0 914.6 1675.1
OFF DISABLE 4395 726.6 1290.2
43.008 kHz
ON ENABLE 415.5 746.4 1244.9
OFF ENABLE 337.5 556.2 880.8

1.

HIEETERER, MEEFPN.
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% 5-9 BEIR (Sleep) &R

=it BAEY
(=] HENEO EAfy
RGERTEh b YMZ AR Flash sleep Ta=85 °C Ta=105 °C
ON DISABLE
24 MHz OFF DISABLE 3 F >
RSl ON DISABLE o . v mA
& Mz 1.0 23 3.0
OFF DISABLE 05 08 13
ON DISABLE 349 620.5 1110.2
OFF DISABLE 293
32.768 kHz 508.2 853.1
ON ENABLE 278 557.1 914.6
OFF ENABLE 224 446.0 655.6
ON DISABLE 296.6 527.4 943.7
OFF DISABLE 249.1 431.9 725.1
23.552 kHz
ON ENABLE 236.3 4735 777.4
OFF ENABLE 190.4 379.1 557.3
lec(Sleep) ON DISABLE 453.7 806.6 14433
OFF DISABLE 380.9 660.7 1109.0
LS 38.912 kHz uA
ON ENABLE 361.4 724.2 1189.0
OFF ENABLE 291.2 579.8 852.3
ON DISABLE 488.6 868.7 1554.3
OFF DISABLE 410.2 7115 1194.3
39.168 kHz
ON ENABLE 389.2 779.9 1280.4
OFF ENABLE 313.6 624.4 917.8
ON DISABLE 523.5 930.8 1665.3
OFF DISABLE 439.5 762.3 1279.7
43.008 kHz
ON ENABLE 417.0 835.7 1371.9
OFF ENABLE 336.0 669.0 983.4

1. HEETERER, AL,
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7 5-10 {=#/l (Stop) tRILEBAR

4 BAE
Gy : L= =1}
Vee Vobx MR/LPR LSl Mg EIEh Ta=85°C Ta=105°C
MR
12V (LPR = 0) - - 130 356.7 519.1
RTC + IWDG + LPTIM 9.2 212.2 330.5
IWDG 9.3 212.1 330.6
ON
12V LPTIM 9.3 211.8 330.0
RTC 9.2 211.8 330.2
OFF - 9.0 211.8 330.1
RTC + IWDG + LPTIM 7.2 162.1 254.1
IWDG 7.3 162.1 254.0
ON
10V LPTIM 7.3 161.8 253.7
RTC 7.2 161.8 253.5
lcc(Stop) 3.0~55V LPR OFF - 7.0 161.8 253.6 MA
(LPR=1) RTC + IWDG + LPTIM 6.2 124.9 196.0
IWDG 6.3 124.9 196.1
ON
0.9V LPTIM 6.3 124.6 195.5
RTC 6.2 124.6 195.6
OFF - 6.0 124.6 195.6
RTC + IWDG + LPTIM 5.2 110.8 233.9
IWDG 5.3 1125 248.1
ON
0.8V LPTIM 5.3 110.6 238.2
RTC 5.2 112.0 266.8
OFF . 5.0 110.1 267.2

1. HEETERER, LU
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5.3.5. (RIHFEIRI\IGERAYE)

%= 5-11 {RIIFER VIR AR ()

s 285v == HEEY | BXE | $u
MEEERERAR 0 CPU
twusLeep N - 7 -
DR B cycles

MR fiteg | Flash FHYTRERE, HSI(24 MHZWEARGHT B 3
MEHES | (LPR=0) | Flash SHHUTIRRE, HSI(8 MHZ)ERZSHRIEH 45
tUSTOP | s et LPR fite, | Flash SRIRTIERE, HSI(24 MHZYERERGHTE 6 .
(LPR=1) | Flash SRHUTIRRE, HSI(@ MHZ)ERZRSHRIER 7
1 R EA R R R AT A E R R — IR S

2. HIRETHERER, AMEEFHU.

5.3.6. HMEBRISHIEFFE

5.3.6.1. NIRRT

£ HSE B bypass #&z((RCC_CR B HSEBYP Bfi) , T HRRIEEEREIRELETIE, fENAY 10 {F

JokERY GPIO £,
A
1 Tw(HseH) I
VHSEH

90%

10%
VhseL

~+V

I

|
|

— et ! Tu(HseL)
' |
|

S Thse ———>»

5-2 HNER SRS RS R
7 5-12 HMER SRR

i) a5 =IME L RBXE v
fHse_ext FAF N ERR SR 1 8 24 MHz
VHseH BN =B FEE 0.7 Ve - Vee v
VHsEL BING MR FEBE Vss - 0.3 Vee
WESED | gy N BRSO ED 15 : : ns
W(HSEL)

R PNt S : : 20 ns

1. BRHRE, AMEEFFRE.
5.3.6.2. SMEMIRIERT £

£ LSE B9 bypass #&,(RCC_BDCR HJ LSEBYP &fi) , S F AINGERIREBIELIET{E, #HNAY10
YESIFRAERI GPIO fEH,
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A
1 Twisen) 1
Visen |
90% :
10% ] |
ViseL LL 4 !
tr(uﬂPi i 34* 44 LHLSE) i Twsey t
S —
& 5-3 JMEBEERRTER RS R E
7= 5-13 HNEMERIRAT S
=s SHO mIME HRE mAE By
fLsE_ext PP 4NERRT SR - 32.768 1000 kHz
ViseH BN IS FEE 0.7 Vcc - Y,
ViseL IS |HMEEFEE - 0.3 Vcc \Y
tw(LSEH) A\ BB/ TAAR, o
fwiLoe) BASEEAYATE 450 ns
L0 N LT RREARSE - 50 ns
f(LSE)
1. HNEHEIE, AEEEH,
5.3.6.3. JMEBSIRERIR
FJLUBITIME 4 ~ 24 MHz NGRMNIEEIEIRSS. ENAS, BAMGEBESMZRAEEIER, X
AT LAEE T Al S ahia e B&R/IML.
= 5-14 SMERERER AT
#s 28 W RIME® | BBYE | RAEC | B
fosc_In S IES - 4 24 MHz
=) 5.5
Vee=3 'V, Rm=80Q,
CL=20 pF@8 MHz 0.45
HSE DRV [1:0] = 01
Vee=3 'V, Rm=80Q,
C1=20 pF@16 MHz 1.00
lec® HSE Iij%E HSE_DRV [1:0] = 10 mA
Vee=3V, Rm=30Q,
CL=20 pF@24 MHz 1.10
HSE_DRV [1:0] = 10
Vcee=3V, Rm=30Q,
CL=20 pF@24 MHz 1.40
HSE DRV [1:0] = 11
fosc_in=4 MHz, Rm=100 Q,
tsurnse)® @ | EEHATE Ci=12 pF@4 MHz 1.8 ms
HSE_STARTUP [1:0] = 00
HSE_DRV [1:0] = 01

1.

R IBER R R T HIERLS HAVEUEFR.
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2. HRMRIE, AMEEFFUE.

3. tsunseZMNER (BEHMY) ZRSMHRZAZASENISE, W NERNERFNERN, FERAIERETES

BRAESR.
4. HUEETEZER, TEEFPUR.

5.3.6.4. SMEREIRER (R

AJLUBITIME 32.768 kHz BUGRMA/EEIEIRES. HNAP, SBEFIRERESNIZITEELER, X
R LA T AN S siia et BR/IME.
7= 5-15 HMERERIER BRI
H#s 28 G RIME? | HBEYF mAE? | B
CL=6 pF@32.768 kHz 3
LSE_DRIVER [1:0] = 01 - '
CL=12 pF@32.768 kHz
loc® LSE 7% LSE DRIVER [1:0] = 10 ” 11 WA
CL=12 pF@32.768 kHz N
LSE_DRIVER [1:0] = 11 [ '
tsuese)® @ | [3ENETIE] LSE_STARTUP [1:0] = 00 - 3 s

1. BRNEEIERSSIEE T RIERLS BV SIEFM.
2. HRIRIE, AMEEFFUE.

3. tsuseENER (BERY) ZRMRHAZRENEHE, SINERAISREENERN, TRREIREETES

BRAER.
4. HEETEZER, NMEEFPUL.

5.3.7. PEBSIRETHRIE HSI $51E
2% 5-16 IEB HSI8 MHz S sRRT RIS
ws 88 S BIME | BBE | RXE | B
fisi HSI $i 8.0 MHz
Sremerey | HS) ST Vce=3.0~55V, Ta=-20~85°C 20 20 "
Vee=3.0~5.5V, Ta=-40 ~ 105 °C - 4@ 4@
Dusi 5=t 450 55 %
tsabts) | HSI RRERTTE] 2 40 Hs
lecsy @ | HSITHEE 8 MHz 120 A
1. HRHRE, AEEFEPER.
2. HUERETEZER, FEEFFINE,
2 5-17 &R HSI124 MHz SRR iRt
Hs B8 =4 BIME | BBE | BXE | B
fisi HSI $i 24.0 MHz
Vee=3.0~55V, Ta=-20~85°C -1@ 1@
Atempnsy | HSISRZEREE %
Vee=3.0~55V, Ta=-40~105°C -3@ 3@
Drsi® " d 450 550 %
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Hs B8 £ BIME | BBE | BXE | B
tstab(HsI) HSI 2 ERTE] 2 4™ us
Icchsy @ | HSIThEE 24 MHz 210 PA

1. HGHRE, AEEFEPRLE.
2. HEETEZER, AEErhiliE,
5.3.8. PIERMESARIHRIR LS| 451
7 5-18 EB(RSRAT 4TI
s % ES L RIME | HBNE | RAE | 8
31.78 | 32.768 | 33.75
22.85 | 23552 | 24.26
fLsi LS| $fi Ta=25°CVcc =33V 37.74 | 38.912 | 40.08 kHz
37.99 | 39.168 | 40.34
41.72 | 43.008 | 44.30
Ta= 25 °C, Voc=3.3V -3 +3
UV Vee=3.0~55V, Ta=0 ~85°C - 10@ 10@ o
Vee=3.0~55V, Ta=0~105°C -15@ 15@
Vee=3.0~5.5V, Ta=-40~105 °C -20@ 20
tstansy @ | LS| FExERTE] 150 us
lecesy @ | LSITHEE 300 nA
1. HGHRE, AEEFEFRR.
2. HEETEZER, AEEFPUER.
5.3.9. TFHHs8451E
7 5-19 TRt
s sH =4 HBE | RBXE"Y | 8
torog T4RFERTE) 1.0 15 ms
terASE T3 X SR BRAY 8] 35 45 ms
e TURFETNFE - 2.1 2.9 A
TR X/ R RBRIIFE 2.1 2.9
1. HRHRE, AMEEFRUE,
3 5-20 BB EIREFNEURRE
s B8 ES L RIMEY By
Ta=-40~85°C 100
Nenp BEIREL kcycle
Ta =85~ 105 °C 10
treT HURIRISHARR 10 kcycle Ta = 55 °C 20 Year

1. HIRETERER, AEEFFU.
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5.3.10. EFT 4§54

= 5-21 EFT %5t

=s 28 =4 FR
EFT to power IEC61000-4-4 4A
5.3.11. ESD & LU 451%
2 5-22 ESD & LU 454
H#s 28 Eo S BEYE Eafyy
VESD(HBM) RS IERER R (AAREEY) ESDA/JEDEC JS-001-2017 6 KV
VEsp(cDm) B SHIFBRB E(FERR IR RIREY) ESDA/JEDEC JS-002-2018 1 kv
LU #7 Latch-up JESD78E 200 mA
5.3.12. il
* 5-23 iS4
=) 28 =14 =IME BRENE =AE 1]
ViH MNSBEYBE Vce=3.0~55V 0.7 Vcc v
Y BINRERZEBE Vce=3.0~55V 0.3 Vce Y,
Vhys® YRR E - 200 mv
likg WINRERT - 1 HA
Rpu W aaz=N | - 30 50 70 kQ
Rpp THIEEE - 30 50 70 kQ
Cio® E=kN - ° PF
tnsExT) @ BINERTEE ENI=1, ENS=1 3 5 10 ns
tnsg2c) @ I2C NS RE ENI=1, EliC=1 50 140 250 ns
1. HIRHRE, AEEDIL.
= 5-24 BB ERHEC)
Bs SHO =14 =IME RAE EAfy
loo=8mA, Vcc22.7V - 04
Vo® | faH{ERe S GPIOx_OSPEEDR=11 \Y
loo=4mA, Vcc=1.8V - 0.5
L lon=8mA, Vcc227V Vec-0.4 -
Vor®@ | s EEE GPIOx_OSPEEDR=11 \Y
lon=4 mA, Vcc=18V Vcc-0.5 -

1. 10 XEASE5 | EXHAEGS.
2. BEETERER, LTI,
3. WTFERHNES, RASER (85 Vos Vou FFERBEIREE) FRBE R 5-2 Bt PRI AIEESE

2lioPINye
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5.3.13. ADC 4%t

< 5-25 ADC 5%

= 88 FH mIME | HBE | ®KE | 8B
Veea ADC {H{FBEB & - 1.8 - 5.5 \Y;
VRrer+= Vceca Veea
- 1.5 -
VREF+ P28 V
VREF+= VREFBUF - 2.048 -
- 25 -
VREF- TRESEBE - 0 \Y
Iveca Vcea B BIEER fs=1 Msps - 350 = MA
IvReF+ VRer+ 5 |BIEER fs=1 Msps - 22 - MA
Caoc® HNERREEFIFISRES - - 5 8 pF
Ran®®) HiEREEI BB - - - 31 kQ
Rapc® SKAFFFREERE - - - 25 kQ
Vcea=1.8 ~2.3V 0.8 4 8@ MHz
fapc EEIRATEPIR
Vcca=2.3~55V 0.8 8 16@
Vcca=1.8 ~2.3V 0.05 - 0.5
fs SZREER Msps
REEE Veca=2.3 ~5.5 V 0.05 - 1
W 4.375 - 7.4375 Ms
teal AT E faoc = 16 MHz
LS ) ° 70 - 119 | Lfaoc
) N N fabc=16 MHz 0.219 } 14.97 bs
Vcea=1.8 ~55V 3.5 - 239.5 1/fanc
) PSRRI
tsamp_int( ) - 20 - - us
(Vrerint, Veea/3, OPA 1~2)
teonvD RUEEHART|E) Vcea=1.8 ~55V 12 - 248 1/fapc
teoc® iR ER | E] Vcca=1.8 ~5.5V 0.5 1/fanc
1. HIRIHRIE, AEE=FHNHE,
2. HEETEZER, FEESFNUIE.
3. o= 1: RanBEXKEAT

Ramn <

Ts

—R
fapc X Capc X In(2N+2) ~ TAPC

ERAHNBFRESAINEET, EERETLUNT 1/4 LSB, HAF N =12, TR 12 UDPEE,

2R 5-26 Rain B2 K{E fanc=16 MHz("

Ts (cycles) ts (us) Ran Max (kQ)
35 0.21 0.3
5.5 0.34 1.9
7.5 0.46 35
13.5 0.84 8.3
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Ts (cycles) ts (us) Rain Max (kQ)
28.5 1.78 20.4
415 2.59 30.9
134.5 8.41 B
239.5 14.96 -
1. HNEHEIEAEEFH,
2 5-27 ADC EE"@)
H#s 25 =4 =mIME BEYE By
ET GRIRE +6.5 +10.0 LSB
EO KFRE £1.3 +3.0 LSB
U faoc = 16 MHz,
EG IREmIRE Ve LBV I055V +2.6 +5.0 LSB
DNL oS EEER +1.2 +15 LSB
INL AN &RE +35 +65 LSB
1. ADC DC Uiz Bi5cii .
2. HIEETEZER, FEEFHN.
5.3.14. Eb&REE4S
< 5-28 LUAERAFIHED
Bs 28 £l RIME | BBBYE | BXE | 8
Vin N ETE 0 - Vcea \Y
Vsc SEBRE - 45 +10 mvV
lccA(SCALER) Scaler 5B - 0.8 1 MA
tsTarT_scaLer | Scaler BEIATIE] - 100 200 Us
[=5C - 5
t EEhEaE s
START [=] Epig*ﬁit _ i 15 }J
200 mV fEE SRR - 50 150
N 100 mV 3 IXzhEEE HRIEAET - 1500 2800
to PUERERT — I‘ ns
>200 mV B ER SYEL M - - 200
100 mV iSIRFIEBE FRIERIRTY - - 2900
Vofiset SERBE - +5 +10 mV
ToRHTIhAE - 0
V S EﬂEE,}:_t mV
> 4 R i 20
SRR - 250
BTN =
R - 7
lcca IRiFEBE FISTHEE, MINGSAZEE | BiEER - 250 HA
EBE 100 mV, 50 kHz B975 .
o FRiERIE - 8
l/

1.

ERIHRIE, AEEFF.
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5.3.15. iIZEMASEISHE

& 5-29 IZEREFIE
5 £ LS =IVE L BXAE =Ty
Veea fLEEERE - 22 - 5.5 Y
ViN ETNGENES - 0 - Vcea Y,
Vout R E - 0.2 - Veea - 0.2 %
ILoAD IRENERIT - - - 2.2 mA
Re TREATE - 5 - - kQ
tstart LI =] Croap < 50 pF, Rioap = 5kQ - - 20 us
Vi GAKERE | OO T oPr R = okl £6 : mv
oM N CLoap < \?CCI)OFI)‘::’VSCLE/I;D =>5kQ p ] -
UGBW [y CLoap < 50 pF, Rioap = 5kQ ) % ] Mz
Vcom=Vccal/2
SR EER - - 7 - Vips
5.3.16. imEEREIFHE
7 5-30 iREE R
#s £ RVME | HBYE RXAE 1y
@ Vs R TFRERLME - 1 2 °C
Avg_Slope® gRI=R 2.3 2.5 2.7 mV/°C
V3o 30 °C (+ 5 “C)RTHYERE 0.742 0.76 0.785 \Y
tsTaRT® HNELE TR SRR ) - 70 120 Hs
ts_setup® LIEECRERTE ADC RAERTE) 20 - - Hs
1. HIRIMRE, FAEEFFU.
5.3.17. LCD {=HIZSM
3 5-31 LCD #=HI845ME
s £ TS =/IVE L =N =Ty
4MERER FESRERC - 0.6 -
o NWLCD T et REMEIX e pEET - 4 - A
REBRIR AR IR - 75 -
NEPEIREER R - 10 -
Ru@ {3 zNEEFE - - 1080 -
Rm®@ SRIXEIEBE - - 540 - kQ
R AR =N RE - - 360 -
VicoH LCD A =HEE - - Veea - v
Vicp3 LCD =EHRE - - VicoH -
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7S 88 TS =IME BABIE BAE =2y}
Vicp2 LCD 2/3 BB/ - - 2/3 VicpH -
Vicp1 LCD 1/3 B/ - - 1/3 VicoH -
Vicpo LCD &{KEBE - - Vss -
AVicp® | LCD B3 EfRE Ta = -40 ~ 105 °C - - +50 mvV
1. LCDf8AE Vcea=3.3 V, 1/4 duty, 1/3 bias, IESREA 256 Hz, EiEEHKE, RIMELCD BE.
2. HIRIHRIE, AEEFEFE,
3. HEETERER, TELEFHINE.
5.3.18. NESEHERFE
*5-32 HESEHE (Vrernt) FFiE
s 84 =4 =IME BARIE RXE =21y}
VREFINT WESEHBE - 1.17 1.2 1.23 v
toiart vrepny | VREFINT BORSENATIE) ) 10 15 bs
Teoett vrernT | VREFINTIBEEZEN ) 100 ppm/°C
leca VrerinT PEAERIEE TRIRAE . 12 20 A
1. HEHRIE, MEEFEFIE.
5.3.19. ADC HESEMBEFIE
% 5-33ADC WESEH[E (Vrersur) 5O
7S sH =4 =IME BABYE BX{E =273
VRereurzs | 2.5V IESEHE Ta=25°C, Vcea=3.3V 2.48 25 2.53 Vv
VRereUF20 | 2.048 V NESEEE | Ta=25°C, Veca=3.3V 2.03 2.048 2.07 Vv
VRereurts | 1.5V NEBSEEE Ta=25 °C, Vcca=3.3V 1.49 15 1.51 Vv
tstart_VREFBUF HNESEBEEIRE - - - 2 Hs
Tooefit VREFBUF | VREFBUF IR ZREL Ta=-40 ~ 105 °C - 120 ppm/°C
1. HRIHRIE, AL,
5.3.20. ERIESIFIE
% 5-34 YRR
s B84 =4 =IME BAE =2y
tescrv SRR 224 YO . i
frimxcLk = 24 MHz 41.667 ns
for | CHI-CHA HUERISR) M ERRT SR _ UL .
frimxcik = 24 MHz - 24
reon, s sz TIM1/3/14/15/16/17 - 16 "
TIM2 - 32
1 65536 trIMxCLK
tcounter | IEIERAIEBRTERAT 16 {Ii+ERESHTHHEIER
frivxcik = 24 MHz 0.041667 2731 us
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2% 5-35 LPTIM 54 (AT EIEHE LS| = 32.768 kHz)

Fas 53 PRESC[2:0] RUvihE BAHEEE =1
/1 0 0.0305 1998.848
/2 1 0.0610 3997.696
14 2 0.1221 8001.9456
/8 3 0.2441 15997.3376 ms
/16 4 0.4883 32001.2288
/32 5 0.9766 64002.4576
164 6 1.9531 127998.3616
/128 7 3.9063 256003.2768
7= 5-36 IWDG #5 (BT ¥Pi5EHE LS| = 32.768 kHz)
bap] PR[2:0] §=J\ ]| BAHEEE =1l
14 0 0.122 499.712
/8 1 0.244 999.424
/16 2 0.488 1998.848
/32 3 0.976 3997.696 ms
/64 4 1.952 7995.392
/128 5 3.904 15990.784
/256 6 or7 7.808 31981.568

7= 5-37 WWDG #5 (BT #Pi%#E PCLK = 24 MHz)

o] WDGTB[1:0] Rvithi{E EXimh(E L liva
1*4096 0 0.171 10.923
2*4096 1 0.341 21.845 e
4*4096 2 0.683 43.691
8*4096 3 1.365 87.381

5.3.21. @ROHSHE

5.3.21.1. I2C R&iE4Et

12C # AR 1°C B&k MUSFIFRFPFMAVEK:
m FREE(Sm): 100 kbit/s
B HREEEI((Fm): 400 kbit/s
12C SDA #1 SCL EIEBEIIERIIE, SN TEK,
7 5-38 12C JEiRESRHE
ws B sIVME BAE 173

PRBNLIEESIIHIRIRIEIFEATE (FE T PRHIFEAT BRISUEAHD
tar 50 260 ns

)

5.3.21.2. BfTHMEIEO SPI 514

2 5-39 SPI 4%
= £ =4 =IME =RXE By
fsck SPI B EhgER FE=l - 12 MHz

W
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#s S8 ¥ =IME RAE =1 v}
1/te(sck) MRS 6
o9 | SPIRHLEFOTIERE | SusE:C = 15 pF 6 ns
tsu(Nss) NSS & 707(8] MAEZ 2 Tpclk ns
th(nss) NSS {Ri5FATE] MHNER 2 Thelk ns
EW((SCKL)’ SCK HESEFBSRRa] EHUEE, presc = 2 Tock - 2 Tow +1 | ns
. FHER 1
il o =Y NEAVA I 3 ns
M
thom) FHEL 5
RN RIFATE ns
th(s) ML 2
ta(so) E =gl |=1 S0 ] ML 0 3 Tpck ns
tais(s0) HiEm L RATE) ML 2 Tpelk ns
tvso) R HERATE MR (FEEBRNAZE) 0 20 ns
tvmo) HiEHLEATE FHER (FREBERUEZE) 5 ns
th(so) N R MHER (ﬁﬁgﬁ %ziE.LZE) 2
HiEE L (RIFATE) ns
th(mo) FHUER (FEREBRLEZR) 1
DuCy(SCK) | sPI M#ESNRTER 523EY MR 45 55 %

NSS input

CPHA=0
CPOL=0

SCK input

CPHA=0
CPOL=1

MISO output

First bit OUT Next bits OUT

MOST input

First bit IN Next bits IN

Last bit IN

& 5-4 SPI BB - MHIIEZ, CPHA=0
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NS imput N
Tetsc Ty 59—
| o —T(scr P |
€Ty s> € Toiscrn —> s
CPHA=1 |
- CPOL=0 }
=
Q,
=
Bs
= I,
o =
2 CPHA=1
CPOL=1
J;ﬁii Ty (scx)—> Tysrt— Theo—e—  Tred 1€ a0
MISO output —————— Firkt bit OUT Next bits OUT Last bit OUT R
€T (51> Thesn)
MOSI input First bit IN Next bits IN Last bit IN

5-5 SPI APl - ALAER, CPHA= 1

NSS input

CPHA=0
CPOL=0

SCK input

CPHA=0
CPOL=1

CPHA=1
CPOL=0

SCK input

CPHA=1
CPOL=1

MISO input

MOSI output

f d
N

AN
e

T Toam
4 W(SCHL)
MSB IN BIT6 IN LSB IN
Thow)
MSB. OUT BITL OUT LSB 0UT
Luom, Thomier!

5-6 SPI BYFE] — FHUEL
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5.3.21.3. I12S O

7= 5-40 12S 514

#s 25 =4 =mIME | BRAE By
FEHURT(data: 16 bits, ESREIA: 48 kHz) 1.597 1.601
fek 1S By s MHz
MR 0 7
tr(ck) 12S A $_EFHAE] TMEESR: CL=15pF - 5
ti(ck) 12S BY P NpEATIE] TREEA: CL=15pF - 6
°S SRR fecLk = 16 MHz,
tw(ckH) 12S SEEEATE :Ezgmggm 48 kHz 306
) Tt fPCLK =16 MHZ,
wew | PSERRFER | mpmen sk 312
tuws) WS B%LETE] FHER 2
thws) WS (RIS EHELR 2
tsuws) WS #237[7/8] MR 7
thws) WS {R4Fh18) MR 1 - ns
tsu(SD_MR) o FHER 115
G TP AVA =]
tsu(sp_sR) MAER 2
th(sp_MmR) ‘ EHEL 0
UM N RISHTE -
th(sp_sRr) MHER 0
tv(sp_mT) N EHEL - 17
HiEHHEMATE
tysp_sm) MAIET - 9
th(sp_wm) . ) FHER 4
HiEHLRIFATE -
th(sp_sT) ML 6
DUCy(sck) is‘tgk*m””)\ﬁmﬁ Mt 25 55 %
=
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CK input

CK input

CKPOL=0 JI
CKPOL=1 \

WS output i Q

SD transit

SD transit

CKPOL=0 JI
CKPOL=1 \

3

WS input

SD transit

SD transit

i i |
Tocn) . [
| i
N1
N I
N )
L T !
1
T, ) —> Ty cx)—>
|
I
Thusr]
[
|
|
I
1
|
! |
| ! |
! Tyesn sn  —
| Thisp_sn

>< LSB transmit

MSB transmit

|
T
| Bitn transmit
|
1
|

LSB receive

MSB receive

Bitn receive

LSB receive

Pt

w Theosw

5-7 12S BY R — EHUETL (Philips 1Y)

Tecx

<« T o> Toon)—>|

Tviso s

LSB transmit

MSB transmit

Bitn transmjt

LSB receive

MSB receive

Bitn receive

LSB receive

SIS

su($D_

w  Theso se)

5-8 12S RIFE] — EHUES (Philips )
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6. FHEEFER

6.1. LQFP64(12*12)3% R

D
D1
i i
i ]
i ]
i ]
i ]
i ]
i i
i M
i P w W
i ]
i ]
i ]
i ]
i ]
i ]
EI]:/@ ]
Pint HOHHHOEHOEEEEEHE
e
Common Dimensions
(Unit of Measure=millimeters)
Symbol Min Typ Max
A - - 1.600
Al 0.050 - 0.150
(3%}
<L Al < A2 1.350 1.400 1.450
b 0.220 - 0.380
b —
< c 0.130 - 0.180
D 13.800 14.000 14.200
D1 11.900 12.000 12.100
E 13.800 14.000 14.200
E1l 11.900 12.000 12.100
e 0.650BSC
L 0.450 - 0.750
L1 1.000REF
8 0 - 7°
Note: Dimensions are not to scale
TITLE DRAWING NO. REV
m Puya LQFP64L 12x12X1.4-0.65PITCH QRPD-0094 1.0
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7. JEER

040 RL B T 7 x - E

PY 32 F 04 R1 B T
Company T
Product family

ARM" based 32-bit microcontroller

Product type
F = General purpose

Sub-family
040 = PY32F040xx

Pin count

R1 = 64 pins Pinoutl

User code memory size

B =128 KB

Package
T=LQFP

Temperature range

7=-40 Cto+105C

Options

xxx = code ID of programmed parts(includes packing type)
blank = tray packing

Delimiter character

Version
E = Wafer version

Customer ID

P = Customized for Panasonic
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8.lR& A

hEZ B EfmcR
V0.5 2025.06.10 | #IKR
V0.6 2025.06.11 BB LIFREREEEE24 MHz
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