PUYA

PY32F030 &%
32 it ARM® Cortex®-MO+ i) 5
B F At

1. 7= Rtk

W%
— 32 fif ARM® Cortex® - MO+
— B 48MHz TAE#iR
17 fit 88
— f Kk 32Kbytes flash 77-fit #%
— #ix Kk 4Kbytes SRAM
I R4t
— N 4/8/16/22.12/24MHz RC & 2 (HSI)
— W 32.768KHz RC &3 4% (LSI)
— PLL (GZREXT HSI R 2 5550
FLE A BT A A7
— TAEHE: 1.7V~5.5V
— K #EHE: Sleep A1 Stop
— kAR E L (POR/PDR)
— BRI E AL (BOR)
— A YA B AT (PVD)
I T A\ i (1/0)

— KT 8mA

B 3HiE DMA il &

— T ®E A DA GBI
— By N R #IE ) 0~VCC

1 x 12-bit ADC

REINES

— 14> 16bit g% E R £ (TIMD)

— 4AANERIHY 16 S 28
(TIM3/TIM14/TIM16/TIM17)

— 1 MERIIFEER S (LPTIM), SCRF stop AR i

— 1 AMMSLE T E R 4% (IWDT)

— 1 ANEHETER & (WWDT)

— 1 SysTick timer

— 1/ IRTIM

m RTC

B EHEN

— LA ERATAMEE 1 (SPI)

— 1AV FED RS BUR 3 (USART), SR E Bk
RE A

— 1M 12CHEN, SCHRRRAERI (100kHZ). R
3 (400kHz), CHF 7 frF-Hbsi

m fifif} CRC-32 fiih

B 2L

m fE—UID

B AT (SWD)

B CAEREE: -40~85C

B % DFNS
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H %
T R ettt ettt n sttt s s 1
117 OO OO RO TR 4
THEBRBEIR «..coeeeeeceeeee ettt ettt b ettt en ettt s s 6
T V¢ 0 O T (=Y [0 SRS 6
B2 B R oottt b bRt ettt bRttt e ettt st ne e 6
3.3 Bl R oottt ettt s et ne e 6
B4, HEJEEE I oottt bbbttt ettt ettt ettt a et 7
341, HETFHER oottt s ettt esebens 7
342, HE S ottt bRttt s ettt et n e s tens 8
Bu4.3.  H R T ittt ettt e ettt ettt teae s bers 9
344, RIIFEIEIN oottt 10
K J T = 1Y AR SO O OO SRRSO PR 10
3.5 1. YA ottt ettt n et et 10
B.5.2.  RZGEUENL oottt 10
3.6, AT GPlO ..ottt 10
B.7. DIMA oottt ettt ettt et n ettt en et 10
308, T oottt h ettt b b h ettt a ettt et et r et et ere et e 10
3.8.1.  HIIEHIZE NVIC oottt n s 11
3.8.2. BB EXTI oottt n ettt aenas 11
3.9, FEHLHEHAR ADC....ovieieieceieeeeeeeee ettt ettt ettt ettt 11
B.00. I ettt ettt b bttt et sttt a et et s ettt 12
3100, I B ettt ettt bens 12
3102, T I B ettt ettt bens 12
3.10.3.  RIHEETEIT 2 oottt 13
B.10:4.  IWDG ...ttt ettt 13
B.10.5. WWDG ..ottt a ettt 13
700 0 T TR V£ I o3 QR 1] = PPt 13
BAL. EEFHTEI RTC oottt ettt ettt ettt 13
BU12.  12C BT ettt ettt ettt 14
313, D B ULEEE USART oottt 14
314, EATAMBEIE TSPl 16
LT 111 o USSR OOROTR 16
B BITIE R ...ttt ettt ettt et ettt ettt ettt ettt es s 17
4.0, IR A FHIHREBET oottt 18
4.2, B EFHIHBREMLET oottt 19
4.3, I F R FHIIAEML oottt 19
TR BRI ..ottt ettt 20
B R e ettt ettt n e na et en et 24
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8.1, T AT ettt bbbttt 24
B.1. 1. B/MEIIL KA ooveveveeercece ettt 24
B.1.2.  BETHEL oottt bbbt a sttt s et sen e 24

8.2, AR I R BIIE A o veveee ettt bttt r ettt ne 24

8.3, A ettt ettt ettt 25
B.3. 1. JH T T AE R oo 25
8.3.2. L AR oo 25
6.3.3.  PIHREAIAT LVD BEHUEETE oo 25
B.3.4. LA AT oottt 26
6.3.5.  ARIDAEREZUMRIZIT [] Looviriicece ettt 27
6.3.6.  PIEBEIAIIT AR HSTEEME (oot 28
6.3.7.  PIEBIRATT IR LSTAFTE oot 28
6.3.8.  BHAHIE PLLAFE oot 28
B.3.9. FEMEAEETE oottt 29
B.3.10. BT REIE ooiii ettt ettt a e 29
B.3.11.  ESD & LU EFME covieiecieie ettt 29
B.3.12. T TIREIE oottt ettt ettt 29
6.3.13.  NRST BIHEFNE ..ottt 30
B.3.14.  ADC FFME cooriiieii bbbttt a e 30
B.3.15.  ELAEAEETE .o 31
6.3.16. TR FEALIEBHEETE oottt 32
6.3.17. PIE BB HLEEFNE oo 32
B.3.18.  TEIT BEETE oottt 32
6.3.19.  FETHLIEETE .oovoeeeceeecee ettt 33
=y = N OO O TR URR SRR 36

7.1 DN 2 R Sf ittt 36
RA 2L = N OO TSRO 37
FIRZS T BE ..ottt ettt ettt ettt e ettt e et ettt et sttt s s nenaeeas 38
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2. faifr

PY32F030 &5 | 22 % F = M e ) 32 52 ARM® Cortex®-MO+N %, %5 L& TAETE M MCU. RS

15 64Kbytes flash il 8Kbytes SRAM f7fitids, fim LAESR 48MHz. 35 2 FiAS [A) 5 235 R0 22 307 b
% 12C. SPI. USART Si@iflsh, 18 12bit ADC, 5 16bit &%, LK 2 B Lt .

PY32F030 Z 51z il 2% 1) TAF iR B Y h-40°C~85°C, TAFHLJETE 1.7V~5.5V. 54t sleep 1
stop I IHHFE TAERLER, AT LA R A [ R ThFERL A o

AR

PY32F030 #4Idzhl#E&H T2 AR, Flmisslss. FRss. PCIME. ikl GPS ‘F&. L

N|ANAEEE
# 2-1 PY32F030 R4 7™ i F K S REAIE
Ak PY32F030L1xD
L14 L16
Flash memory (Kbyte) 16 32
SRAM (Kbyte) 2 4
T I 3 1 (16-bit)
18 58 I 45 4 (16-bit)
JE I 2% IRIIFE T I 2% 1
SysTick 1
Watchdog 2
SPI 1
TR 12C 1
USART 1
DMA 3ch
RTC Yes
i i 7
ADC il IE%
(5N + 14 2) a2
E e ?
It 1o A0 48MHz
TAEHE 1.7~55V
ES T DFN8

4/38



PY32F030 Datasheet DEN8 Rev0. 2

SWCLK
SwWDIO
as AF

PF[4:0]

IN+
IN-
out

10xIN

MOSI,MISO,SCI<;:
NSS as AF

fom

cPU
CORTEX-MO+
fax= 48MHz

NVIC ‘

IOPORT

INT_CTRL

Japodaq

Xujew sng

K sram

4HY-S

—

x|
|

from peripherals

adv-S

Flash Memol
ry VDD || Voltage
Regulator
vccio
vcea Vee
vcc SUPPLY
SUPERVISION
POR/BOR
PVD PVD_IN
Filter —— NRST
=18 ..
s|2|o
HSE XTAL 0SC [Tosc_IN
RCC 4-48MHz 0SC_OuT
Reset! & clock control
LSE XTAL OSC [osc3z2_in
32KHz 0SC32_0uT

LT

System and peripheral
clocks, System reset

S-AHB TO S-APB ‘

adv-S

e K
o ()
EEa

Cosomay (0 (= ma |

COM[3:0], SEG[7:0]
as AF

CH1, CHIN
BKIN as AF

INLETR as AF

= L —> 1Hz Out as AF
(D] usarm1 | RX,TX,RTS,CTS,
CK as AF

SCL,SDA

Power d

in of analog modules: VCCA d i ‘ VCC domain ‘ ‘VCCIO domain

Kl 2-

1 DIREH
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3. T RE kiR

3.1. Arm® Cortex®-MO0+ W

Arm® Cortex®- MO+5& —#CH ) IZ IR AR BTN T T2 32 £ Arm Cortex ALBEZE . & FF K A D14
T BERLAL, fdE:

B SR, 5T MgiE

B RCThHE, RIS

B R R A

Cortex-MO+4b #1285 /& 32 fL A%, THARAIDIFENAL R, J9 2 FURK ISR 2 280 oAb PR G DA fRiH 5%
REFeSEM 2B, RS Ab SRR, A5 B R A, JRAE T 32 RLZEMTHE LTI B )
PERE, EEHA 8 A2 AT 16 Aoz il 45 B 5 m ARG 35 L

Cortex-MO+5— MR E M K & Wiz h| 2 (NVIC) B %/ & .

3.2. HHaEH

Fr % SRAM. iBid bytes (8bits) . half-word (16bits) 5 word (32bits) (1772 Al i 7] SRAM.
N Flash, A5 AN AN [ 4 22 X S 2H ik«
B Main flash X3, ‘&G B HFE A P 40E
B Information X1, 4KBytes, ‘& 4%l Nl
»  Option bytes
» UID bytes
»  System memory
X} Flash main memory [R5 645 LR JURATLH -
B read protection(RDP), Bk E AN 1A
B wrtie protection (WRP) i, AR IEAEE R SEAE (HTRETFAA6ESEE PC IIRELD « Sk
(1 5 /MR A LA 4Kbytes.
B Option byte SR, LMK,

3.3. W% &%

CPU EH3IE BN RGM B HSI 8MHz, 1ERETI24T 5 7l LLEHT G B R S0 B e M R Gii il ]
DAIE B i ST A

B 4/8/16/22.12/24MHz R E ) A ER B HSI S B

B > 32.768KHz A E 1N LS.

W PLL A4, PLL SR L& HSI.

AHB B 40 m] DIFE T R Gl 804340, APB B 2hm] PAFET AHB K404, AHB A1 APB B £h 73R & 5 oA
48MHz.
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HSI: High-speed internal clock
LSI: Low-speed internal clock
PLL: Phase locked loop

LSIRC to IWDG,_
32kHz -

to RTC

to PWR
To AHB bus, core, memory and DMA
AHB . g
| PRESC FCLK Cortex free-running (:Iock=
/1,2.512 To Cortex system timer
V| >
LSl
PLL
MCO SYSCLK L PQEEC PCLK  ToAPB periphrals >
[———"—|/1.128 Lo /1,2,4,8,16
L PCLK
HSIRC i to LPTIM
24MHz LS| .
X2
PLL
PCLK
to COMP
LSG

HSIDIV PLL PCLK

HSISYS | | SYSCLK " |_woaApC
LSI ’

If(APB prescaler=1) x1,
else x2

TIM_PCLK

K 3-1 RGN P R &
3.4. HEEH
3.4.1. EJEERE
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VCCA VCCA domain
\ ADC \ \ COMP \
\LSE\ \ LS \ \ HSI‘
T FLASH
VDD domain
VCC domain
POR ‘ HSI_1OM‘ ‘ HSE ‘ ‘ PLL ‘
PDR BOR
VCC[—‘ VR VDD‘ CPU Core/Digital Peripherals
BG PVD \VDD1
‘ RTC ‘ ‘ IO_CTRL ‘
PMU
‘ IWDG ‘ ‘ LPTIMER ‘
veco VCCIO domain
VDDA IO Ring ‘ PWR_Acon ‘ ‘ RCC_Acon ‘
® VDDP
PWR_CR1[18] SRAM
— VDDA
3-2 HYFHE
= 3-1 HYFHER]
w5 | IR HLYRME iR
‘%‘j— 3/\&‘5*‘\;&': El/i[\: \‘/\’ ;E\:/ﬂ\: *i ‘\: AN 7057 ))
1 Ve 1 7y~5.5v %L%ﬁ A A A E R HEH R E B
R AR, Sk H T VCC PAD (1] ¥ 11 il
2 VCCA 1.7v~5.5v H1JE PAD) .
3 VCCIO 1.7v~5.5v #5 10 fitH, K H T VCC PAD
KET VR BHH, NS NEEZHE . SRAM 4t
Mo 2 MR R, %l 1.2ve 243 stop BRI, RS
4 VDD 1.2v/1.0v+10% . \ \
VILOVELDN ke, mrbit MR 53 LPR (b, JRARE SO E e
5E LPR i /2 1.2v 503 1.0v.

3.4.2. EJEKE

3.4.2.1. L TFHEAN (POR/PDR)

Ot Power on reset (POR) /Power down reset (PDR) fid, Jyilh it Fe Al R o fr, %4
PAE S P2 R AR AR

34.22. RE£A (BOR)
%7 POR/PDR %, #&SZHLT BOR (brown out reset) . BOR X H] LLiEid option byte, #E47{# GEAI 4]

#AF.

2 BOR #4TJTf, BOR [ E{H AT LU Option byte #EATUEHE, H L TR BRI f0# AT LAR SR S T &
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vee
VBORRS
VBORF8

VBORR?

————————————————————————————————————————————————————————————— VBORF7
VBORR6

VBORF6

VBORRS

- VBORF5
VBORR4 |-

i VBORF4
VBORR3 |-

S NN.a VBORF3
VBORR2 -

RS VBORF2
VBORRL [--rmmmrememene

VBORF1
V[0 -
VPDR
t »
tRSTTEMP

Reset with BOR off:
tRSTTEMPO< >

Reset with BOR on
(VBORS VBOR1)

,,,,,,,,,,,,,,,,,,, POR/BOR rising thresholds
,,,,,,,,,,,,,,,,,,, PDR/BOR falling thresholds

3-3 POR/PDR/BOR H®1H
3.4.2.3. BEKHN (PVD)
Programmable Voltage detector (PVD) HBiHn] LU RGN VCC B (AT LU PB7 51T FEED
Rl f P F AR AR AT E . 2 VCC & TEUE KT PVD MRS I A, 7= AR AH R (R SR AL AR IR
RN HER S EXTI ) line 16, BT EXTI line 16 EFF/ FREHACE, 24 VCC LTH@E PVD Hf il

M, B VCC BEMKE] PVD BRI A LR, P A Wy, 78 o Wi 45 A5 7 b B P Rl DAk AT B 2 ) shutdown 155 .
VCC
VPVDRX|
Configurable
hysteresis
VPVDFx
PVD output

3-4 PVD Bl

3.43. HERAT
O A H T
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B MR (Main regulator) 7E:6F IE R IBITIRAS I REE T1E .
B LPR (low power regulator) 7 stop B0, $&ALFERIIFEMIESRE.
3.4.4. RIhFEHER

SHTEIER MBI, A 2 METh R

B Sleep mode: CPU H%f[] (NVIC, SysTick % T1E) , #M&TTCABCE NARFF TAE.  Cai A ffRE
WZUTAR RS, AR AR S RS R AP

B Stop mode: ZMET SRAM MEFAF a5 N A ORTFE, EoE N8 PLL. HSI #1 HSE %], VDD T K
B BB Bh #8545 . GPIO, PVD, COMP output, RTC F1 LPTIM AJ LAM:fi# stop #: 3.

3.5. B
SR WBTHAE AL, Rl BIEEAMRGEE .

3.5.1. HEHEM

HYR B LA LA R J LRI 00 T 2 A

m  EFHEf (POR/PDR)

m XJEEf (BOR)
35.2. RGEM

PR DU SRR, PR RS
NRST pin & fiz
& HE B A (WWDG)
MASLE T T EAL(IWDG)
SYSRESETREQ #ft & fir
option byte load {7 (OBL)
HJHE . (POR/PDR. BOR)

3.6. BERAMmA#EH GPIO

£ GPIO #B ] LA AL B A% (push-pull 5 open drain) , #i A (floating, pull-up/down, ana-
log) , 4MEEHINRE, BUENLE| <L V1O NECE D6

3.7. DMA

B 2 A7 BU(DMA) F R HEBELE S BRI (i 2% 22 8] B A7 v F1AF il e 22 1) Py v ol 0 A B
DMA #=iil#5H 3 ¢ DMA JBE, fAEE AT EHRE 1 A 2NN 76 25 U7 0 115 K . DMA £
AR DMA 1R #gs, HTAHE 24 DMA iR 18 5 24

DMA SCHRFIEIA I Gz a8 B, THBR 1 5328 4% 21 1k 2 b & Ao I 5 22 F00U0 AR
BN A B R I DMA 53K, TG ER FRE SRRl R . X T RIS R I
DMA 7] T F#4M%:SPI, 12C, USART, A TIMx 1B 8 (B 7 TIM14 F1 LPTIM)F1 ADC.

3.8. Hilf
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PY32F030 ifiid Cortex-MO+4bFE 28 P 7 1 2 5 P 42 1) 8% (NVIC) AT — N3 Ji o /= E 2 1) i (EXT 1) SR AL B
FH
3.8.1. HkrEHIEE NVIC

NVIC s& Cortex-MO+AbFE2S I ERE A IP. NVIC 1] LAALBESR B AL BEZS 4N HT NMI CINA] B ) Fnmp
BRiti SN BT, PLJ Cortex-MO+P FB5R 5 « NVIC 324t 7 RIS R Je g & 5

AbFR A% O NVIC (¥ BB R A KRR 7 Hp 7 2 R AR L A BT IR 45 B FE (ISR) JB Bl Z IR AEIR . ISR [
BIHE—AN T, FEAETE NVIC iy — B bhl . ZEBAT Y ISR 1) bl pl 1 R B4R P AR (B 1)
ISR 5 4.

NS RS G AT AR, TR AR S 2 1 v W A I AE S AR A S, S B I s I S 4 e A
Ko datma . B — MR EEE (tail-chaining) o 24— RLIEHI ISR REIR, SRJ5HBI— A1
RS ISR, Kk AL ER AL PR a8 B R SR AR sk . X0/ T AEIR, 4R T IR

NVIC H5f::

B (R AL B

B 4GRS

B SCRF 1 NMI i

W SRR 32 AR BREANE BT

B #1104 Cortex-MO+5 %

W R SR T T WA S G b

B SRR EHE(tail-chaining) ik

W R A R
3.8.2. ¥ REHM EXTI

awﬁMTﬁ@%@%%#%ﬁﬁﬁ,#E%@%meﬁﬁﬁﬁwﬁiﬁﬁ$#o

EXTIfHI 886 2 MiEiE, BfR% 16 © GPIO, 14 PVD i, 24 COMP #iti, LK RTC Al LPTIM
Ml (5 5. HH GPIO, PVD, COMP FILAFCE FTH. TR SO kR . AT GPIO {5 5 il (5 5 i
B Jy EXTIO~15 4.

A EXTI line # 7] LAIE I % f7 45 0 57 bR il

EXT 2 25 7T LA 3 LU oA 350 i b ] 309 %62 10 ke

EXTI 4% 6 88 P 0 S5 7 8B F4, B RTE stop BI T, ACTE % A (B8 2 e 5 th, i 12 o1 g 2 )
VR, BN G EEH KT GPIO FHEE A

3.9. EEEE;E ADC

O HA 1412 671 SARADC. ZAEHIEAT i 2 12 A4 R FEE, B45 10 ANMMEEIE R 2 40
SRR

I ) e ST DA A BIR . JEA . TR AN Rl AT A TE /e X SR s A X5 IN 16 Ar
HlE A A7

4Ll watchdog Fo V7 B2 FH AR I 754\ F R BE H 7 P s S e B B

ADC Sl T TEARATER NIg4T, mIRAFIRICIThAE.
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TERFESE W, Heahi i, S, Bl watchdog I 4 it B L BRIELIN 7 26 v T oK

3.10. EHf 8%
PY32F030 A~ [A] & i 28 FIAF a0~ R B«
X 3-2 SEI B
i Timer VA WM Wisr# | DMA | $i3R/HLBo@EE &M
J:’
= I 2% TIM1 16 fir T, 1~65536 | Y FF 4 3
b et 5%
_J:?
TIM3 16-fi1 T, 1~65536 | S ¥F 4 -
i e i 2 e gt 5%
TIM14 16-fir s 1~65536 - 1 -
TIM16,TIM17 |  16-fif + 1~65536 | Y FF 1 1

3.10.1. M ER 2

FUERTES (TIML) H 16 Aol nlgn e o3 S8 R s 1 9 Zh B B B3 4. el A IFE & Al i,
o MINES RN WK EEN R, s P BOY Card thi. it PWML 7 8 DX 3\ 1 B
PWM) .

TIML L5 4 MRS7IEIE, F1E:

AR

WA

B PWM A GAZEEE O 5RO

ko

WR TIML FEE AadE R 16 Arih a2y, e BA 5 TIMx THi 2848 R R . iR E N 16 2 PWM &R
&%, U BA i HE 71(0-100%).

7 MCU debug #5(, TIM1 o] DL S5 THEL.

FAARF AR timer $EPESETE, R TIML BT DL T 2885 B2 0 A8 5 AR i 28— T, DASEIRIADRD
B R

TIM1 3 #F DMA Tjfig.
3.10.2. EHER 28
3.10.2.1. TIM3

TIM3 38 H € B #8572 B 16 A7 ] g 73 S IX 2 (1) 16 £ B ) R 8 2t ne. B 4 MorfdiE, &4
FIF4 AN LR, PWM B B ik s

TIM3 7] L o i d R Dh RE 5 TIML — &2 TAE.

TIM3 3 #F DMA Tjfig.

TIM3 BE AL 3 1EAZ (34 ) g 2315 5 B T4 N 1 3 3 IR UviAL K4S .

£ MCU debug #=X,, TIM3 nJ DL 5.
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3.10.2.2. TIM14
i E I 2% TIM14 AT A2 05 A0S SR B 1) 16 A7 Bk 3 i Bt i o
TIM14 BA5 1 ANSdEsE A T4l k4 i, PWM Bl B o i = e o
7E MCU debug #z0, TIM14 7] LA 4siH4.
3.10.2.3. TIM16/TIM17
TIM16 £ TIML7 H1m] 2 22 Tl 70 e SR B 16 7 5 2 2R 3t HUi Al il
TIM16/TIM17 BA 1 ANBRSLIETE H] T 5 A4 2R/ EE AL, PWIML s e ik e o
TIM16/TIM17 B A WAL X [ E AN
TIM16/TIM17 3 ¥ DMA it
£ MCU debug # 2, TIM16/TIM17 7] LLi% S5 %1,
3.10.3. {RIhFEERT 2%
LPTIM 24 16 fizla] bt %8s, @8 3 AT ias. RCRr st 4.
LPTIM 7] LAFCE Oy stop 52 2Une s .
7 MCU debug #38, LPTIM A] DL 45 508 -
3.10.4. IWDG
SR T — Independent watchdog (faiifR IWDG) , ZEiH B A w22 4. I e R K = i A
(R R IWDG KR I F AR U B T 300 R BOE U T RETR AL, FRPE T A 3 HE 52 1) timeout {f I fid R R G5 47
IWDG tH LSI $#2 kit od, SXFERDE E I 2 Fail, HAEDRFE TAE.
IWDG #3& & i 2 watchdog 154 N FH Z ARSI R, I HLICAR i IS 7 s 2 PR Al £ 2 A
JEIL option byte (3%, A LAERE IWDG fifif: 4525
IWDG 72 stop #E= MR, LAE A7 KI5 e E stop A5
7 MCU debug #z(, IWDG H] DL 45 i+ 51
3.10.5. WWDG
RAWOETRET A 7K AT, TURENERIBT . SBILR R, E e —FE
IR EN R GE. THEUN B 0y APB I 8(PCLK). & HATEHIiGE /1, T13d 7T LIZE MCU debug BT 4%
g,
3.10.6. SysTick timer
SysTick 11%0#s & [ TH T SLh/E RS (RTOS) , {HAAT DL EARE ) R 1H 248 -
SysTick $i4::
B 24bit 1] N5
B R
B EERC R o BRI R A T AT BRI

3.11. SZEFHT 8k RTC

SIS I R — AN ST E I &5 . RTC BEHUA — S St $ds, AN E T, IR gt e B
PIRIThRE . Bkt o i AT LA E R R A 8 2 i AR IS TR0 A H 30
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RTC A5 2 Hi et 5y 220 (1 32 hr il i e 528

RTC ¥ 2$ a5 7] LN LSE/LSI, 7 LAE A stop Ml .
RTC AJ LAF=AE g b br, AP b PRI b b CRTBR D
RTC S kimT 4 calibration.

7 MCU debug #5{, RTC A] LAVR&E T4

3.12. 12Cc 8O

I2C(inter-integrated circuit) & 2k 3 L&z Hi 25 A ER AT 12C 4R

LAFERIFE . PP RN 7o SCRRARHE (SmD) L PR (Fm)
12C H51k:
B Slave fll master &5\
B X EHLIIAE: W LA master, AT LA slave
B SCREANIRDE TR
> ARERI (Sm) : ik 100kHz
> BB (Fm) : Hik 400kHz
B {EJy Master

> 74 Clock
>  Start £ Stop 1774
m  {EJslave

> YRR 12C Mkl
>  Stop AR
7 AT hk R
WA #% (General call
REVRENL
> RIEFEEOE A bR B AL
> AR 5T bR AL
> 12C busy br&A7
B R ELAL
»  Master arbitration loss
> b/ dEAE K 5 ) ACK failure
>  Start/Stop 4&i%
> Overrun/Underrun(i #0471 K 3h §¢ disable)
A% RIS R K T g
H.4 DMA B& /7 15775 buffer
AR
RLADLR P IR Ty e

3.13. HAHRZPRPW R USART

ERME EHLIIRE, EHIFTE 12C &
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PY32F030f1 & 21N USART, 20 Ihfgse4r—.

i [F D A WOR B (USART) IR At T —Ff R 1 7 25 18 AR HENRZ 5720 83 47 Bt s SN BE % 2
A]EAT A AR A0 # . USART A 70 Bl 5 8 A a4 A3t 58 Y BBl AR e Rr R e 9%

BRI LR T R LETE, EIE oV 2 AL B AR A

SCRFE SRR AR I .

P 2 2 b AR C ELIDMATT 2, AT ASERIL ende e i £

USARTH5ME:

EWNLRLIEE
NRZ f#EHS 20

FIRCE 16 {5 B 8 i IL R,  HEINAE E LRI B 2 RE Y R Ak
FIEANZENIE IR AT i RERCRF 5, B ik 4.5Mbit/s

F B R A

G IR L 8 frmk 9 i
AR IEAL (18 2 D)
(el A A A ] 22 3 TR IS B 2

FALZE 0 T T
BT (R A A AN A REAL
[CEERIE e

i1 DMA Sz i R ak 577

LRI AN

> $2IK buffer i

> Ki% buffer 7%

> AREEE R
AR AR B 5

> RIERSRAL

> ORISR AT RS
Diga kT

CTS &
RIBTFAFERT
RIETE R
TR o A7 4
ST 1) 28 25 A
T R

M %

MsE 5 R A

o I 1%

EZ SIS

V V.V V V V V V VY

> IABHEANULES, 0 EE B
N ERASE TS 3 3~ R e P AT b b s A
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3.14. BATHMEE O SPI

PY32F030fL %24 -SPI.
AT ANEERE L (SPI) RVt S AN ¥ DL T . 20T, BT R I s AT 05 S8 A5 . s T DA &
FRAFAEE, ISR S IR LIS B (SCK). #: MR RELL 2 ERCE 7 N TAE.
SPIRHEM T
Master 5% slave 1z
3 XU LA AL ¥
2 BB XL R AR AR R 20D
2 Lo TR AR (ToXU ) Hd 26D
8 fral 16 fifLiimig £
PEEEN §
8 N T AR IR L (KN fPCLK/4)
MBS (B RN fPCLK/4)
F AR T 37T DU H B B A AT NSS B 8. MERAE R 3h 3 B
AT G 1) T A AW 1 AR S
AT FERI BRI, MSB fERTEK LSB 7E i
AT i A HR T ) R R R SObR &
SPI BT REIRE
Motorola f =,
GRSkl R S il NS E -
2B DMA fE 711 32bit Rx 1 Tx FIFOs

3.15. SWD

ARM SWDH: O fo 48 R T B #3IPY32F030.
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4. 5| BB

vee [ 8| PBS5
PAO [ 2
DENS 7] PA14/PB6
PAL|[ 33 6 .| PA13/PALO
paz |4 BXPOSEdpad g oo ors
VSs

4-1 DFN8L1 PY32F030L1xD
R 41 GIHE U ARERIRT 5

KR iRl EX
S Supply pin
N G Ground pin
i HRAL I/O | Input/output pin
NC | JoiE X
o COM | 1E% 5V i [, SRS A it Dh e
RST | Shnui, WSS EhdBE, A SCReBE At ke
Notes BRAEA A, AR I DA S A M G, VENE SRR
T S HIIRE it GPIOX_AFR i fF a1 Ty Re
B I e I AR A A A B R R DI e
#* 4-2 DFN8 5| e X
b - = } WOk
» 5 ol o = . .
2 & = > SHThee Bt nzh g
@)
1 VCC S Digital power supply
USART1_CTS
COMP1_OUT
TIM1_CH3 ADC INO
2 PAO 1/0 COM TIML_CHIN COMPI_INM
SPI1_MISO
IR_OUT
SPI1_SCK
USART1_RTS
EVENTOUT COMP1_INP
3 PA1 110 COM SPI1_MOSI ADC_IT\Il
TIM1_CH4
TIM1_CH2N
MCO
SPI1_MOSI
USART1_TX
COMP2_OUT COMP2_INM
4 PA2 1/0 COM SPIL_SCK ADC_I_NZ
TIM3_CH1
12C_SDA
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PF2-NRST /0 RST 1) (3) MCO NRST

SPI1_NSS

TIM3_CH3

> PBO /0 COM ©) TIM1_CH2N ADC_IN8
EVENTOUT

COMP1_OUT

USART1_RX
TIM1_CH3
TIM17_BKIN
12C_SDA
PA10 /0 COM ©) EVENTOUT 0S32IN
12C_SCL
SPI1_NSS

USART1_TX
6 IR_OUT

SWDIO
IR_OUT
EVENTOUT
PA13(SWDIO) /0 COM ) (3) SPI1_MISO -
TIM1_CH2
USART1_RX
MCO
SWCLK

USARTL_TX
PA14(SWCLK) /0 COM ) (3) = -
EVENTOUT
MCO
. USART1_TX
TIM1_CH3
TIM16_CHIN
12C_SCL
LPTIM_ETR
EVENTOUT
SPI1_MOSI
TIM3_CH?2
TIM16_BKIN
8 PB5 110 COM = -
USART1_CK
LPTIM_IN1

COMP1_OUT

PB6 110 COM A3) COMP2_INP

Note:

(1) &+ PF2 5% NRST j2ifiid option bytes #A7 L& .

(2) Efja, PAL3 il PA14 A pin L & A SWDIO fll SWCLK AF Ijfg, i W Lhiba. JE&E N T
i FiL B4R 0

(3) P10 i 5 HZER] —A pin {1, [R]—mf (e A ge e PR —AN 10 35 1, H 534 —> 10 L2 &
Bk (MODEy[1:0] 4 0B11) .

4.1. wH A BEFIhEEmE

18/38




PY32F030 Datasheet DEN8 Rev0. 2

# 4-3 b A B DR

1] AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
USART1_CTS i i - COMP1_OUT
PAO AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- SPI1_MISO i i TIMI_CH3 | TIM1_CHIN | IR OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
oy |_SPILSCK | USARTL RTS i i - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- SPI1_MOS| i i TIML_CH4 | TIM1_CH2N Mco
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
opp | SPILMOSI | USARTL Tx i i - COMP2_OUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - SPI1_SCK i I2C_SDA | TIM3 CH1 - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
BALD USART1 RX | TIML CH3 i TIM17 BKIN | 12C SDA | EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1_TX - SPI1_NSS i I2C_scL i - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
oaLs | SWDIO IR_OUT i i i i - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1_RX - SPI1_MISO i i TIM1_CH2 - MCo
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
oaLs | SWOLK | usaRTL TX i i i - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - i i i i - MCo
b
4.2. 3O B RAThRemGt
R 4-4 ¥ 11 B 2T REM AT
W0 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PBO | SPILNSS | TIM3_CH3 | TIM1_CH2N : : EVENTOUT - COMPL_OU
AFO AF1 AF2 AF3 AF4 AFS5 AF6 AF7
PBS
SPIL_MOSI | TIM3_CH2 | TIM16_BKIN | USART1_CK LPTIM_IN1 COMPL_OU
o8 AFO AF1 AF2 AF3 AF4 AFS5 AF6 AF7
USART1 TX | TIM1 CH3 | TIM16_CHIN LPTIM ETR | 12C_SCL | EVENTOUT
) b
4.3. ¥EO F EHIIREBR
% 4-5 % 11 F 2 Thie sy
o AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PF2-NRST - i i - MCO -
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5. 7 i 2% B 5

OXFFFF FFFF

Block 7

0xE000 0000

ARM Cortex MO+
Intemal periphrals

Block 6

0xC000 0000

Block 5

0xA000 0000

Block 4

0x8000 0000

Block 3

0x6000 0000

Block 2

0x4000 0000

Periphrals

Block 1

0x2000 0000

RAM

Block 0

0x0000 0000

Code

Addressable space

User space

Reserved space

IOPORT

AHB

APB

APB

Reserved

Reserved

Factory config. bytes

Option bytes

uiD

System memory

Main flash

Main flash/
System flash/
RAM

0x5001 1FFF
0x5000 0000

0x4002 63FF

0x4002 0000

0x4001 5BFF

0x4001 0000

0x4000 A7FF

0x4000 0000

OXLFFF FFFF
OXLFFF 1000

Ox1FFF OF80
Ox1FFF OF00
Ox1FFF OE80
Ox1FFF OEOO

Ox1FFF 0000
0x0800 FFFF

0x0800 0000
0x0000 FFFF

0x0000 0000

5-1 171 Bt
% 51 f7 bk

Type Boundary Address Size Memory Area Description
0x2000 2000-0x3FFF FFFF 512MBytes | Reserved

SRAM WA R, SRAM Bt
0x2000 0000-0x2000 1FFF 8KBytes SRAM S 8kBytes
Ox1FFF 1000-Ox1FFF FFFF | 4KBytes Reserved
Ox1FFF OF80-0x1FFF OFFF 128Bytes Reserved

. TEJHSI triming %4 «

Ox1FFF OF00-Ox1FFF OF7F 128Bytes Factory config flash 42 i [0 B 250
Ox1FFF OE80-Ox1FFF OEFF | 128Bytes Option bytes option bytes

Code Ox1FFF OEOO0-Ox1FFF OE7F | 128Bytes uiD Unique ID
Ox1FFF 0000-Ox1FFF ODFF | 3.5KBytes | System memory 17X boot loader
0x0801 0000-Ox1FFF FFFF 384MBytes | Reserved
0x0800 0000-0x0800 FFFF 64KBytes Main flash memory
0x0001 0000-0x07FF FFFF 8MBytes Reserved
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0x0000 0000-0x0000 FFFF

R & Boot Fit B ik %

1) Main flash memory
64KBytes
2) System memory

3) SRAM

Note:

7= (Al Bk OX1FFF OEO0-OX1FFF OE7F 4k, HokbniE N reserved (=S8l Toiki AT S544E, 280, Hi74

response error.

* 5-2 MR T A7 A AL
Bus Boundary Address Size Peripheral
0xE000 0000-0XEQOF FFFF | 1Mbytes MO+
0x5000 1800-0x5FFF FFFF | 256MBytes Reserved®
0x5000 1400-0x5000 17FF 1KBytes GPIOF
0x5000 1000-0x5000 13FF 1KBytes Reserved
IOPORT | 0x5000 0C00-0x5000 OFFF | 1Kbytes Reserved
0x5000 0800-0x5000 OBFF 1Kbytes Reserved
0x5000 0400-0x5000 O7FF 1Kbytes GPIOB
0x5000 0000-0x5000 03FF 1Kbytes GPIOA
0x4002 3400-0x4FFF FFFF Reserved
0x4002 300C-0x4002 33FF Reserved
1Kbytes
0x4002 3000-0x4002 3008 CRC
0x4002 2400-0x4002 2FFF Reserved
0x4002 2124-0x4002 23FF Reserved
1KBytes
0x4002 2000-0x4002 2120 Flash
0x4002 1C00-0x4002 1FFF | 3KBytes Reserved
AHB 0x4002 1888-0x4002 1BFF 1Kbvt Reserved
0x4002 1800-0x4002 1884 yies EXTI 2
0x4002 1400-0x4002 17FF 1Kbytes Reserved
0x4002 1064-0x4002 13FF Reserved
1KBytes -
0x4002 1000-0x4002 1060 RCC 2
0x4002 0C00-0x4002 OFFF | 1KBytes Reserved
0x4002 0040-0x4002 03FF Reserved
1KBytes
0x4002 0000-0x4002 003C DMA
0x4001 5C00-0x4001 FFFF | 32KBytes Reserved
0x4001 5880-0x4001 5BFF Reserved
1KBytes
0x4001 5800-0x4001 587F DBG
0x4001 4C00-0x4001 57FF 3KBytes Reserved
0x4001 4850-0x4001 4BFF Reserved
1KBytes
0x4001 4800-0x4001 484C TIM17
0x4001 4450-0x4001 47FF Reserved
1KBytes
APB 0x4001 4400-0x4001 404C TIM16
0x4001 3C00-0x4001 43FF 2KBytes Reserved
0x4001 381C-0x4001 3BFF Reserved
1KBytes
0x4001 3800-0x4001 3018 USART1
0x4001 3400-0x4001 37FF 1Kbytes Reserved
0x4001 3010-0x4001 33FF Reserved
1Kbytes
0x4001 3000-0x4001 300C SPI1
0x4001 2C50-0x4001 2FFF 1Kbytes Reserved
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0x4001 2C00-0x4001 2C4C TIM1
0x4001 2800-0x4001 2BFF 1Kbytes Reserved
0x4001 270C-0x4001 27FF Reserved
1Kbytes
0x4001 2400-0x4001 2708 ADC
0x4001 0400-0x4001 23FF 8Kbytes Reserved
0x4001 0220-0x4001 03FF Reserved
0x4001 0200-0x4001 021F 1KBytes COMP1 and COMP2
0x4001 0000-0x4001 01FF SYSCFG
0x4000 B400-0x4000 FFFF 19KBytes Reserved
0x4000 B0O00-0x4000 B3FF 1KBytes Reserved
0x4000 8400-0x4000 AFFF 11KBytes Reserved
0x4000 8000-0x4000 83FF 1KBytes Reserved
0x4000 7C28-0x4000 7FFF Reserved
1KBytes
0x4000 7C00-0x4000 7C24 LPTIM
0x4000 7400-0x4000 7BFF 2KBytes Reserved
0x4000 7018-0x4000 73FF Reserved
1KBytes -
0x4000 7000-0x4000 7014 PWR 3
0x4000 5800-0x4000 6FFF 6KBytes Reserved
0x4000 5434-0x4000 57FF Reserved
1KBytes
0x4000 5400-0x4000 5430 12C
0x4000 4800-0x4000 53FF 3KBytes Reserved
0x4000 441C-0x4000 47FF Reserved
1KBytes
0x4000 4400-0x4000 4418 USART?2
0x4000 3C00-0x4000 43FF 1KBytes Reserved
0x4000 3810-0x4000 3BFF Reserved
1KBytes
0x4000 3800-0x4000 380C SPI2
0x4000 3400-0x4000 37FF 1KBytes Reserved
0x4000 3014-0x4000 33FF Reserved
1KBytes
0x4000 3000-0x4000 0010 IWDG
0x4000 2C0C-0x4000 2FFF Reserved
1KBytes
0x4000 2C00-0x4000 2C08 WWDG
0x4000 2830-0x4000 2BFF Reserved
1KBytes >
0x4000 2800-0x4000 282C RTC 3
0x4000 2420-0x4000 27FF Reserved
1KBytes
0x4000 2400-0x4000 241C Reserved
0x4000 2054-0x4000 23FF Reserved
1KBytes
0x4000 2000-0x4000 0050 TIM14
0x4000 1800-0x4000 1FFF 2KBytes Reserved
0x4000 1400-0x4000 17FF 1KBytes Reserved
0x4000 1030-0x4000 13FF Reserved
1KBytes
0x4000 1000-0x4000 102C Reserved
0x4000 0800-0x4000 OFFF 2KBytes Reserved
0x4000 0450-0x4000 07FF Reserved
1Kbytes
0x4000 0400-0x4000 044C TIM3
0x4000 0000-0x4000 O3FF 1KBytes Reserved

Note:

)

3% AHB #57% N Reserved bt =5 [8], TiES#EAE, wEHN 0, H/74 hardfault; APB FritHN
Reserved [l 25 10], TiESEME, #EEA 0, 42774 hardfault.
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(2> AMUCHFE 32bit word Vi i), E3CKF halfword #1 byte 151
(3) AU FF 32bit word Vi), A SZFF halfword 1517
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6. SR
6.1. WR%EH

RARREBR UL, P B E ALl VSS Ak
6.1.1. B/MEMBKE

BRAERFRR UL, BILEMR IR Ta=25°C Al Ta=Tamag FEEATHIE A BRI IE, R0 BRI BT IR
JEE o A3 E R LRI ERT b 390 S A S 0k 8 dp /IMEL AT B KA

T RM B TR R S R W R TS s, RAEAEFS P TIER . f/NE KUE
S 7RSI, HUOF Y F N s I = R AR e 2
6.1.2. HAEH

BRAERERR VLA, SRR L 3T Ta=25°C Al VCC=3.3V. XLHWEIH T it SR Gk,

SR 1) ADC RS EEBUEL R Sl — AR AERE IR R RE, TR A IR VA T NS, 95%MA Fr ik 2 /N 145
TR

6.2. #EXtEAKHEME

USRI b LT R 2 R I 40 i KB, 7T RE 2 BB AR AR IR . IX B RS T Frie
SEHISEEE AR, FHA B AL BLA A T AT BERIE TR . I TR TARLE S OB 261 F T RESZ M C5 ) 7T 5
.

ISy

% 6-1 BRI

iRed iR &/ME BAE LR\
VCC BB A H H Y -0.3 6.25 Vv
ViN HoAh Pin B4\ B -0.3 VCC+0.3 \Y;

) HIJR VCC Aidth VSS 5 [l s ZiAR 25 A2 B A Fe Vv B N RO e R 4 b
* 6-2 HRHE

iic] iR BAE XA
Ivee Ytk VCC pin (18 FLIRE (R 87 FEL )@ 100
lvss Uit VSS pin [ FLRE U H L) @ 100
COM 10 [yt HLim @ 20 mA
lioeiny COM_L 10 )%y Hi E i@ 80
B 10 [1hL HLi -20

(1) W30 VCC Attt VSS 31 I AT £ e 5101 0 S0 VS O P B v R 1
(2) 10 KA 5% 3 sE LI RIERGS .

#* 6-3 IR E R
75 9% g BT
Tste IR FEVE -65~+150 C
To TAERETE -40~+85 C
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6.3. TIYE%H
6.3.1. BREIEXMH
% 6-4 @A TAE%ME
e S8 X4 =/ME mAAE LR
frcLk N &R AHB Il % - 0 48 MHz
frcLk WE APB B 4945 % - 0 48 MHz
VCC FRUE TAF R - 1.7 55 Y
VIN 1O i N\ L - -0.3 VCC+0.3 Vv
Ta RS i - -40 85 C
T gadio) - -40 90 C
6.3.2. L THI{EXME
%% 6-5 & H R B T A 454
Gine) SH %14 B/ME BAE 1:Xjy2
. VCC EJhE % - 0 oo o
u
vee VCC Wik % - 20 oo
6.3.3. WERENSLF LVD HEHuRrE
+ 6-6 Wik E AR HURR
iRes ¥ %1% B/ME HRYE BAE HA7
trsTTEMPOW 5 A L H ] - - 4.0 7.5 ms
LA 1.50@ 1.60 1.70 \Y;
V POR/PDR & fi ®{H
PORIPOR 2 { T 1.450 1.55 1.65@ \Y;
v BOR i 1 T 1.70@ 1.80 1.90 \Y;
Pont ' TR 1.60 1.70 1.80@ v
v BOR [l 2 T 1.90@ 2.00 2.10 \Y;
pore i R 1.80 1.90 2,000 v
v BOR M 3 T 2.10@ 2.20 2.30 \Y;
BOR3 |2
T 2.00 2.10 2.20@ \Y;
v BOR M1 4 T 2.30@ 2.40 2.50 \Y;
BOR4 1B}
T 2.20 2.30 2.40@ \Y;
A 2.50 2.60 2.70 Vv
\Y; BOR [#1H 5 -
PORe T FEW 2.40 2.50 2.60Q \Y;
A 2.70@ 2.80 2.90 \Y;
\Y; BOR [#1H 6 -
PoRe T FEW 2.60 2.70 2.80@ \Y;
v BOR H{ 7 A 2.90@ 3.00 3.10 \Y;
PoRT i TR 2.80 2.90 3.00) v
St 3.10@ 3.20 3.30 \Y;
\Y; BOR 1 8 .
PoRe TR 3.00 3.10 3.20@ Vv
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Vovos PVD I O IR 1.70@ 1.80 1.90 \Y;
R 1.60 1.70 1.80@ \Y
Vovos PVD M 1 FTHE 1.90@ 2.00 2.10 \Y
R 1.80 1.90 2.00@ \Y
Vovos PVD M 2 FTHE 2.10@ 2.20 2.30 \Y
R 2.00 2.10 2.20@ \Y
Vovos PVD {3 FTHE 2.30@ 2.40 2.50 \Y
R 2.20 2.30 2.40@ \Y
Vovos PVD B 4 sviRiE) 2.50@ 2.60 2.70 \Y
R 2.40 2.50 2.60@ \Y
Vouss PVD B 5 FTHE 2.70@ 2.80 2.90 \Y
R 2.60 2.70 2.80@ \Y
X FTHE 2.90@ 3.00 3.10 \Y
Veves PVD PTG N 2.80 2.90 3.00 \Y
Vovor PVD Bl 7 FTHE 3.10@ 3.20 3.30 v
R 3.00 3.10 3.20@ \Y
VPor_PDR_hystH) POR/PDR iR i B & - 50 mvV
VpvD BOR hyst'!) PVD iR ¥ H & 100 mv
ldd(PvD) PVD ¥t 0.6 uA
ldd(BOR) BOR Ih#t 0.6 uA
&B) HLTHORIE, AEA = dilliat.
(2) BT HZE R, AR,
6.3.4. TEHRM4EH
* 6-7 iR
%M ‘
85 | zamen | g REB | B | SR iiﬁii‘ REEC | BAE | B
A8MH2 ON DISABLE 2.6 -
OFF DISABLE 1.7 -
oaMHz ON DISABLE 1.5 -
OFF DISABLE 0.9 -
Hs| 16MHz ON DISABLE 1.1 - A
OFF DISABLE 0.7 -
loo(run) 8MHz While(1) | Flash ON DISABLE 0.7 -
OFF DISABLE 0.5 -
AMHz ON DISABLE 0.5 -
OFF DISABLE 0.35 -
LS| 32 768KHz ON DISABLE 170 - A
OFF DISABLE 170 -
LS 32.768KHz ON ENABLE 95 - uA
OFF ENABLE 95 -
(D HAmEETHRER, REAH IR,
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% 6-8 sleep iz IR

%
s , FLASH HRMEO wAE AL
RGRep AR NN sleep
ON DISABLE 1.8 - mA
48MHz
OFF DISABLE 1.1 - mA
ON DISABLE 1 - mA
24MHz
OFF DISABLE 0.6 - mA
ON DISABLE 0.75 - mA
HSI 16MHz
OFF DISABLE 0.5 - mA
ON DISABLE 0.5 - mA
Iop(sleep) 8MHz
OFF DISABLE 0.35 - mA
ON DISABLE 0.4 - mA
4MHz
OFF DISABLE 0.35 - mA
ON DISABLE 170 - UuA
LSI 32.768kHz
OFF DISABLE 170 - UA
ON ENABLE 95 - UuA
LSI 32.768kHz
OFF ENABLE 96 - UA
(D BRI T HZE R, AR,
7 6-9 stop 13 HLIA
%
) = (1) =) A
#S vcC | vDD | MRILPR | LSI 41t SSAER | oS | S
1.2V MR - i 70 ]
RTC+IWDG+LPTIM 6 -
IWDG 6 -
ON
1.2v LPTIM 6 -
RTC 6 -
Iop(stop) | 1.7~5.5V LPR OFF No 6 - uA
RTC+IWDG+LPTIM 4.5 -
IWDG 4.5 -
ON
1.0V LPTIM 4.5 -
RTC 4.5 -
OFF No 4.5 -
(D BT LR, AR,
6.3.5. {RIHFEAE R R [H]
 6-10 (R THFERT 2Unsk B s (1]
el SHW %M BAREC | BKE | B
Twusteer | Sleep ¥R [H] - 1.65 us
Flash H AT FEFF, HSI(24Mhz)fE
MR i . 35 us
soptty | MR Sz gnra
TwusTop it P2 _ -
] PR gt | Flash iRy, | VODRLAV O L
A HSI 1 2 Gt VDD=1.0V 6
(1) PSR TR PR 2 A MM RIS [ 46 22 FH - R P i R — 266 2o
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(2 FERETEZER, AEAZ IR
6.3.6. NI RFETEFIRE HSI K¢t
K 6-11 P v AT e R 1
R S v 163 B/ME | UBUE | BKfE | BAT
23.830) 24 | 24.17® | MHz
21.97@ | 2212 | 22.27® | MHz
fusi HSI 4% Ta=25°C,VCC=3.3V 15.89@ 16 | 16.11@ | MHz
7.94@) 8 8.06@ | MHz
3.97@ 4 4.03® | MHz
VCC=1.7V~5.5V, T;=0C~85C 2@ 20 %
Atem HSI A7 % I B '
Temp(sD AR VCC=1.7V~5.5V, T)=-40C~85C | -4@ 20) %
freim® HSI ka5 0.1 %
Dusi® | G2tk 45 551 %
tstabsy | HSI 25 B[] 2 40 us
AMHz 100 uA
8MHz 105 uA
| @ | HSI Z
PoHSD ke 16MHz 150 UA
22.12MHz, 24MHz 180 uA
L T RIE, AEAEFE .
(2 BT EZE R, AEEFPNR.
6.3.7. WFALHBETEFIR LSI Re
£ 6-12 P ERARATS BhRE
R S - 363 BAME | BBIE | BORME | AL
fis LSI $i% Ta=25°C,VCC=3.3V 3 +3 %
VCC=1.6V~5.5V T,=0C~85C -10@ 10@ %
A LS| $iR I iy
Temp(LSh IR R VCC=1.6V~5.5V T:=-40C~85C | -200 200 | o
freim® LSI fif s = 0.2 %
tstabesy @ | LSI &5 B[] 150 us
loowsy @ | LSI ZhiE 210 nA
L T ARIE, ATEAEFE PR .
(2) PARFET ZEZE R, AEAFEPNNER
6.3.8. HiAHI PLL Rtk
F 6-13 HiAHIAREE:
e 2 x4 BAME | BMEME | RKME | B
foumn | BIABIE TA=25°C,VCC=3.3V | 240 240 | MHz
oL our | FrH AR Ta=25°C,VCC=3.3V 480 48 MHz
Jitter JE LS 0.3@ ns
tLock BAT R (8] fe In=24MHz 15 40 us
L T ARIE, ATEAEFE R .
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6.3.9. FRfEdRsRHE
* 6-14 fFfasri It
i) ¥ %M WA | AREY | B
tprog Page program 1.0 15 ms
terAsE Page/sector/mass erase 3.0 4.5 ms
| Page programe 2.1 2.9 mA
oo Page/sector/mass erase 2.1 2.9 mA
L S THORIE, AZEA ™ hlA .
K 6-15 frfif & 45 5 BN B8 DR ¢
iie) ¥ 1 R/MEY LA
Nenp BE5I Ta = -40~85C 100 kcycle
treT B O R 10 keycle Ta = 55C 20 Year
L BRI T HEZER, AEA IR,
6.3.10. EFT 4F%
i) ¥ 1 L% WRME | B
EFT to 10 IEC61000-4-4 B 2 KV
EFT to Power IEC61000-4-4 B 4 KV
6.3.11. ESD & LU ¥
# 6-16 ESD & LU ##1%
iie) SH M HARUE Bhr
VESD(HBM) HASTHUE L (AR ) ESDA/JEDEC JS-001-2017 6 KV
Vespcom | S iR FEL s (8 L I o A ) ESDA/JEDEC JS-002-2018 1 KV
VEspvm) A TBOT HL R (DL A A5 AY) JESD22-A115C 200 \
LU fia Latch-Up JESD78E 200 mA
6.3.12. ¥ D4FHE
% 6-17 10 #p etk
iie) M 1 RAME | BRE | BKE | BT
ViH WA VCC=1.7V~5.5V 0.7VCC \Y
' K HL R VCC=1.7V~5.5V 0.3vVCC V
Vhys® | Hr B i i 200 mvV
likg PN R 1 uA
Rpu b RiHH 30 50 70 kQ
Reb AN 30 50 70 kQ
Cio® 5] ) F 2% 5 pF
L BT ORIE, AZEA ™ h .
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# 6-18 finth LR RFE

i) SHO alis B®/ME BRAME | B
VoL lo.=8mA, VCC = 2.7V - 0.4 \%
VoL COM 10 it fikri loo=4mA, VCC =18V - 0.5 \%
Vo ® lo. =20 mA, VCC = 2.7V - 0.4 \%
Vo ® loo =10 mA, VCC =18V - 0.5 \%
Vo ® lo. =40 mA, VCC = 2.7V - 0.4 \%
Vo ® loo=20 mA, VCC =18V - 0.5 \Y
Vo ®) COM_L 10@Hih e ¥ lo. =60 mA, VCC = 2.7V - 0.4 \%
Vo ® lo.=30mA, VCC =18V - 0.5 \Y
Vo ® lo. =80 mA, VCC = 2.7V - 0.4 \%
Vo ® loo=40 mA, VCC =18V - 0.5 \Y
Von . lon =8 mA, VCC = 2.7V VCC-0.4 - \%
Vo COMIO it ¥ lon=4mA, VCC=18V VCC-0.5 - \Y
Vo ® lon =20 mA, VCC = 2.7V VCC-0.4 - \%
Vo® lon =10 mA, VCC =18V VCC-0.5 - \%
Vo ® lon =40 mA, VCC = 2.7V VCC-0.4 - \%
Vo ® . lon =20 mA, VCC =18V VCC-0.5 - \%
Vo ® COM_L 10@Hiiti e lon = 60 mA, VCC = 2.7V VCC-0.4 - \%
Vo ® lon=30mA, VCC =18V VCC-0.5 - \Y
Vo ® lon =80 mA, VCC = 2.7V VCC-0.4 - \Y
Vo ® lon =40 mA, VCC =18V VCC-05 - \%

(D 10 KM 2% 5| e X AR TGRS .
(2) COM_L 10 Hiifi 80mA/60mA/40mA/20mA w] # 1 4 & .
(3 BRI T HEZER, AEA .
6.3.13. NRST 3| &4
# 6-19 NRST % i

i S5 %M mAME | B | BKfE | Bfr
Y RN 0 VCC=1.7V~5.5V 0.7vCC \Y
ViL K P L VCC=1.7V~5.5V 0.2vCC | V
Vhys® | 3 KRR LR 300 mvV
likg S NI FEIR 1 UA
Reu 'Y | e 30 50 70 ko
Reo ' | FHripH 30 50 70 ke
Cio 51 L2 5 pF

&) HIBCHHORIE, AEA il

6.3.14. ADC 44t
% 6-20 ADC 4§54

il ¥ i w/AME | WA | BKIE | BT
Iop DIt @0.75MSPS 1.0 mA
Cin® P B RAE A ORI LAY 5 pF
Fane A BOR VCC=1.7~2.3V 1 4 62 MHz

VCC=2.3~5.5V 1 8 12@ | MHz
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VCC=1.7~2.3V 0.2 us
Tsamp®
VCC=2.3~5.5V 0.1 us
Tconv® 12*Tclk
Teoc® 0.5*Tclk
DNL® 12 LSB
INL® 13 LSB
Offset® 2 LSB
&) BB RIE, AEA Al
(2) B EET AR, AEA IR,
6.3.15. HhEERsFE:
* 6-21 LA
el 28 & RME | BRME | BRME | B4
VIN Input voltage range 0 VCC V
VBG Scale input voltage VREFINT V
VSC Scaler offset voltage +5 +10 mvV
IDD(SCA | Scaler static con- 0.8 UA
LER) sumption
tSTART _ .
SCALER Scaler startup time 100 200 us
Startup ti_me to reach High-speed mode 5
tSTART propagation delay us
specification Medium-speed mode 15
200mV step; | High-speed mode 40 70 ns
100mV over- | Medium-speed
i drive mode 0.9 23 us
tD Propagation delay .
>200mV High-speed mode 85 ns
step;100mV | Medium-speed
overdrive mode 3.4 us
Voffset Offset error +5 mV
) No hysteresis 0
Vhys hysteresis X X mV
With hysteresis 20
Static 5 uA
Medium-
speed mode; | With 50kHz and
No deglitCher +100mv over-
. . 6 UA
drive square sig-
nal
) Static 7 uA
IDD consumption Medium-
speed mode; )
With de- With 50kHz and
glitcher illoomv over- 8 UA
drive square sig-
nal
High-speed Static 250 UA
mode; No e g
deglitcher With 50kHz an
+100mv 250 UA
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overdrive square
signal

)

6.3.16. REELRBRFE

BT RIE, AEA P il

* 6-22 i AL AR

5 ¥ BR/ME | MABME | BRKME | B
TW VTS linearity with temperature +1 +2 C
Avg_Slope® Average slope 2.3 2.5 2.7 mv/‘C
Vao Voltage at 30°C(+57C) 0.742 | 0.76 0.785 Y
tsTART() Start-up time entering in continuous mode 70 120 us
ts temp® ADC sampling time when reading the tempera- 9 us
ture
&B) B THORIE, AFEAE = Rl
(2) BRI T HEZER, AEA IR,
6.3.17. NESEHERE
* 6-23 WEZH R
5 ¥ m/ME | BAUE | BKRE XA
VREFINT Internal reference voltage 1.17 1.2 1.23 \
Tstart_vrefint Start time of internal reference voltage 10 15 us
Teoeft Temperature coefficient 100® ppm/C
lvee Current consumption from VCC 12 20 UA
&B) B THORIE, AFEAE = Rl
6.3.18. &R #R4FiE
* 6-24 R AR
i) SH A B/ME BRKE Bhr
t Timer resolution time - L RLEC
res(T frivkeik = 48MHz 20.833 ns
Timer external clock - frimxcLk/2
fexr frequency on CH1 to friveeLk = 48MHz 24 MHz
CH4
ResTim Timer resolution TIM1/3/14/16/17 16 Bit
; 16-bit counter clock 1 65536 tTiMxcLK
COUNTER period frivxcik = 48MHz 0.020833 1365 us
F 6-25 LPTIM FE{ (20 ik 5 LSI)
PRESC . o -
T4y 45 [2:0] B/ HAE BN HE AL
/1 0 0.0305 1998.848
2 1 0.0610 3997.696
/4 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
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/128 7 3.9063 ‘ 256003.2768
# 6-26 IWDG ¥t (I ik £ LSI)
Hio PR[2:0] B/ HE RO HHE AL
14 0 0.122 499,712
/8 1 0.244 999.424
/16 2 0.488 1998.848
132 3 0.976 3997.696 ms
164 4 1.952 7995.392
/128 5 3.904 15990.784
/256 6or7 7.808 31981.568
& 6-27 WWDG Fif%: (B #h ik £ 48MHz PCLK)
jibapl WDGTBJ[1:0] B/ HAE oK HAE L
1*4096 0 0.085 5.461
2*4096 1 0.171 10.923 ms
4*4096 2 0.341 21.845
8*4096 3 0.683 43.691
6.3.19. EiR A%
6.3.19.1. 12C B &R O
12C £ 13l /& 12C-bus specification and user manual 1) %K :
B Standard-mode(Sm): 100kbit/s
B Fast-mode(Fm): 400kbit/s
WP EBTHRIE, ATHE 2 12C FMEHIEMEIECE, I H 12C CLK SilZ K TN R ER 15 /ME .
# 6-28 fi¢/) 12C CLK #ii%
inea 23 y. i ®/ME XA
f | Minimum I2CCLK freq |  Standard-mode 2
12CCLK(min) uency MHz
Fast-mode 9
I2C SDA fll SCL & B HA B IER IRE, S &,
% 6-29 12C JEUE A FFIE
inea Z2¥ B®/ME BXE | B
Limiting duration of spikes suppressed by the filter (Spikers
bar shorter than the limiting duration are suppressed) 50 260 ns
6.3.19.2. BR{TAMEEED SPI kit
* 6-30 SPI 5k
i ¥ 1 B/ME BRAE XA
fsck SPI clock fre- Master mode - 12 MHz
1/te(sck) quency Slave mode - 12
trsck) SPI clock rise Capacitive load: C = 15 - 6 ns
trsck) and fall time pF
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tsu(Nss) NSS setup time | Slave mode 4Tpclk - ns
th(nss) NSS hold time Slave mode 2Tpclk + 10 - ns
tw(sckH) SCK high and Master mode, fPCLK = N N
tw(sckL) low time 36 MHz,presc = 4 Tpclk*2 -2 Tpelk*2 +1 ns
Master mode, fPCLK =
! (1) -
tsuqvry Data input 48 MHz,presc = 4 Tpelk+5 ns
tsu(sl) setup time Slave mode, fPCLK = 5
48 MHz,presc = 4 i
thvny .
Data input hold | Master mode 5 - s
th(s)) time Slave mode Tpclk+5 -
ta(so) Data output ac- Slave mode, presc = 4 0 3Tpclk ns
cess time
tais(so) Data output dis- | g1, 6 mode 2Tpclk+5 4Tpclk+5 ns
able time
Data output Slave mode (after ena-
t . @
v(s0) valid ime ble edge), presc = 4 0 1.5Tpclk ns
Data output Master mode (after en-
tv(mo) o - 6 ns
valid ime able edge)
th(so)
Data output Slave mode, presc =4 0® . "
th(mo) hold time Master mode 2 -
DuCy(Sck) | SPIslaveinput | o0 ode 45 55 %
clock duty cycle
(1L Master fEFZWCHTIHT = 4= 1pclk FEUHEHIE 5 -
2) Slave #T SCK Ki%kiy i KA 1PCLK delay, #J& 10 %%, E X 1.5PCLK.
(3) £ Master KI& ) SCK & 7% LR R IE W 2 18] B TE LR, Slave 78 R GE 1y 2 /i st S8 25080 -

NSS input
Tecscr > Thoss)
i R e —
T (vss—>] M | (SCR)
CPHA=0 I
- CPOL=0 : | -
8 1
= |
- '
= | -
&) = !
S | cPHA=O —\—
CPOL=1
= Ths > T — Tiiacs
e Tacsr Ty (scx) —> €Ty s> h(s0) £(SCKY ai (750)
MISO output First bit OUT Next bits OUT Last bit OUT ‘
p
< Thesn
Tauen—<

MOST input

First bit IN

Next bits IN

Last bit IN

| 6-1 SPI I % &l—slave mode and CPHA=0

34/38



PY32F030 Datasheet DEN8 Rev0. 2

NSS input
f Te(scr) > 4f'l'h(\w—Vj
: T, (scia) —> ‘ —Teesen»— '
CPHA=1 i T
- CPOL=0 | j
=] !
2 |
= |
S | crHA=L T I\_
CPOL=1 |
<_h'1},(<m: —Ty(sck)—> Tysot— Jl‘h“”)jﬁk Tese® < Eﬂﬁm
MISO output - Firkt bit OUT Next bits OUT Last bit OUT T
«Taep> [ T
MOST input First bit IN Next bits IN Last bit IN
6-2 SPI It} /5 —slave mode and CPHA=1
NSS input
T, [0 ——
CPHA=0
- CPOL=0
B
Q,
IS
o
S | CPHA=O
CPOL=1
CPHA=1 / \
- CPOL=0
=
Q,
=
el L
3 CPHA=1 L /
CPOL=1 _
Toun 'lvw(svmn
] Ty (sckt)
MISO input MSB IN BIT6 IN LSB IN
< Thom
MOSI output MSB OUT BIT1 OUT LSB OUT
V(i) Thw)<»!

6-3 SPI I [ Kl—master mode
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7. HEER

7.1. DFN8 ## R~F

TOP VIEW SIDE VIEW
VAR
. <
Pinl H Er I_B__I SEATING PLANE
-6 |
-
I
— _|_ L w _|
I
‘ Al
A3
— A2
—A
BOTTOM VIEW
~—J —=—
| [GPICAE]
— Common Dimensions
(Unit of Measure=millimeters)
Symbol Min Typ Max
) E—* A 0.450 0.550 0.600
X —t —|— —_—T o Al 0.000 0.020 0.050
A2 - 0.418
D =
A3 0.152 REF
)
y _\_/* ( , b 0.130 0.180 0.230
% D 1.400 1.500 1.600
| E 1.400 1.500 1.600
— 8XL =
e 0.400BSC
L 0.150 0.200 0.250
J 0.600 0.700 0.800
K 1.200 1.300 1.400
Note : Dimensions are not to scale.
m TITLE DRAWING NO. REV
e PUYA USONS8 1.5x1.5x0.55-0.4 PITCH POD PY-POD-0002 1.0
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8. 1T 15 B

Example:
PY 32 F 030 L1

Company
Product family

32bit MCU

o
o
o

x

Product type
F = General purpose

Sub-family
030 =PY32F030xx

Pin count
L1 =8 pins DFN81.5*1.5

User code memory size

4 =16 Kbytes
6 = 32 Kbytes

Package
D =DFN

Temerature range

6=-40"C to +85°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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(7S BEHEx |
V0.1 A

V0.2 1. Bi#E"6.3.85%)
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