PUYA

PY32F030 &%
32 it ARM® Cortex®-MO+ i) 5
IR

1. 7= MRtk

A

— 32 fif ARM® Cortex® - MO+

— B 48MHz TAE#iR

e

— f Kk 32Kbytes flash 77-fit #%

— #ix Kk 4Kbytes SRAM

B RS

— N 4/8/16/22.12/24MHz RC & 2 (HSI)
— W 32.768KHz RC &3 4% (LSI)
— 4~32MHz A4k % 4% (HSE)

— PLL (GZFFSE HSI 84 HSE [ 2 545D
B ORJEE AR A

— TAEHE: 1.7V~5.5V

— kI #ERLK: Sleep 1 Stop

— kAR E L (POR/PDR)

— FHEANE L (BOR)

— Al YA B AT (PVD)

B EA AT (1/0)

— Z3k 174N 110, AT1E AN I
— IXZ LI 8mA

B 3HiE DMA x4

B 1x12-hit ADC

— 3CRE % 5NN IRIE

— R AEE: 0~VCC

mES

— 1> 16bit m R AEHER & (TIML)

— ANEHI 16 hE 2R
(TIM3/TIM14/TIM16/TIM17)

— 1L AMERIDFEER 25 (LPTIM),  SCHFF M stop 152 s fi

— 1 MMSLE T E R 2% (IWDT)

— LAEHE T ER 23 (WWDT)

— 1 SysTick timer

— 14 IRTIM

B RTC

B OEIEO

— 2 A ERATAMEHE D (SPI)

— 2 N FEE PR 3 (USART),  SCRE E 30K
RE AL

— 1N I2CEM, SCFbRAERI (100kHZ).  HRIEAR
i\ (400kHz), S 7 firTFhEAE

m  fifi{f CRC-32 itk

B 2R

B fE—UID

B BATHELIFR (SWD)

B TiEREE: -40~85TC

B % QFN20
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H %
Tl - < < OO 1
117 OO TSRO 4
B51)- 3 5 OO 6
TR TR V0 0l o g (=3 Y (0 SRR 6
3.2, AFE B ettt ettt et et ettt ettt ettt ettt r e 6
3.3 B Bl R oottt ettt ettt ettt 6
B4, HTEET I oottt ettt ettt ettt ettt ettt et et ettt e et tene e 7
B4L. EEHER oottt n st et esenen e, 7
BuA.2. B E oottt ettt ettt enen s 8
I T o I SO USPRRRURO 9
344, ERIIHFEREIN oot n et 10
KT = 1Y AT TR 10
35,1 HE A ottt ettt ettt ettt e e s tens 10
352, BRI oottt ettt ettt tens 10
3.6, FBEHHIABI GPlO ...eceieceiceeeeeee ettt ettt 10
BT, DMA oottt ettt ettt ettt en ettt ennenaeens 10
I T TSRO E TR 10
381, HHIHFEHIZEE NVIC oottt ettt s sttt se e s esens 11
3.8.2. T BT EXTI oottt n et tens 11
3.9, FHELHEEE ADC..o.oeieiececeeeeeeeeeee ettt ettt ettt ettt ettt enas 11
K O T =4 SRR 12
KT (OIS TR =% 7 SO 12
310,22, B T B oottt ettt ettt ettt ettt ettt et re e 12
KT T 1 =25 | 1 SO 13
TR0 T S .Y/ T OO 13
B.10.5. WIWDG ..ottt en ettt en et neneeeas 13
0 O TS Vo o] 1 0 =T PSSP UPP PP 13
K R 40 = RO 13
KT 7 b T - RO 14
313, B RIS USART oot s et enenas 14
= 7 Y = OO U OO RRR 15
35 T 1 o OO 16
B BIEIE R ...ttt et et et ettt ettt ettt ettt eeeenanennans 17
O N N = ) S T S OO 20
4.2, G B A HIIAEBET oottt st e et 22
4.3, HEEF EHIIAEMEIT oottt en e 22
g 23
S = LR 27
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8.1, T ettt bbbttt 27
B.1. 1. B/MEIIR KA oveveveeercece ettt 27
B.1.2.  BETHMEL oottt bRttt s ettt et s ne e 27

8.2, AR I I M o veveee ettt ettt bttt r et r e 27

8.3, A ettt ettt ettt 28
B.3. 1. JH T T AEZE I oot 28
8.3.2. L AR oo 28
6.3.3.  PIHREAIAT LVD BEHUEETE oo 28
B.3.4. LA AT oottt 29
6.3.5.  ARIDAEREZUMRIZIT [] Looviriieeccee ettt 30
6.3.6.  AMEBHFERTREFTE ©oooieeeee et 31
6.3.7.  PIEBEIAIIT AR HSTEEME (oot 32
6.3.8.  PIEBIRATT IR LSITAFTE oot 33
6.3.9.  BIAHIE PLLEFE oottt 33
B.3.10.  FEAEAEETE oottt 33
B.3. 11, BT R E oottt ettt 34
6.3.12.  ESD & LU EFME coviviicieeee ettt 34
B.3.13. T T REIE oottt bbbttt et a e 34
6.3.14.  NRST BIHEFTE ..ottt 35
B.3.15.  ADC ML oottt ettt 35
B.3.16.  ELAEAEETE oo 35
6.3.17. TR FEARIEEHEFTE oottt 36
6.3.18. NE B HLEFFNE oo 37
8.3.19.  TETAEETE .oovoeeeceeeee ettt 37
6.3.20.  JETHUIEETE .oovoeeeeeceeec ettt 38
=y = N O OO OO URR SRR 41

7.1, LQFP32 H 2 N ST ettt ettt ne 41

7.2, QFNSB2 EF S ottt ne 42

7.3 QFN20 EFE S ettt ettt ne 43

T4, TSSOP20 HE JRST coiiiciieeeeeeeeeeeeeeeeteteeeeeeeeteeeeteseeeteneenne 44
RA AL = N UR RO 45
FIRZS T BE. ..ottt ettt ettt et e ettt e et ettt s e ettt s nenaeeas 46
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2. fi4r

PY32F030 &5 st 22 % F = MR () 32 £ ARM® Cortex®-MO+N 1%, %5 E TA/ETEE I MCU. A

1% 32Kbytes flash fll 4Kbytes SRAM f7-fifi#%, fxem LAESIR 48MHz. & 2 PR R 280 2 35057 i
B 12C. SPl. USART 440 %, 18 12bit ADC, 5 16bit Eit 88, DLK 2 B HAss,

TUYATE S

PY32F030 2 51Ifds il 4 i) T AR IR FZ T N-40°C~85°C, TARHJETEM 1.7V~5.5V. 5/ #24t sleep fil
stop RIIFE TARRE, 7T LA AR KD FERLH -

PY32F030 & ¥fdzhls@&H T2 RN AR, Hlinissss. Friks. PCAHME. Ik GPS 4. T

NG
% 2-1 PY32F030F36U £ 417 i #t kI SRR AE
s PY32F030F36U
Flash memory
(Kbyte) 32
SRAM (Kbyte) 4
BRI
“égﬁ 1 (16-bit)
=T
SEHER 4 (16-bit)
SE I 2% i
E RIhFEE )
e
SysTick 1
Watchdog 2
SPI 2
bRz in | 12C 1
USART 2
DMA 3ch
RTC Yes
38 5 17
A@h@@% 549
(HMB + )
e 2
- ER 48MHz,
TAEHJE 1.775.5 V
ETES QFN20
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SWCLK

SWDIO <:

as AF

IN+
IN-
out

10xIN

MOSI,MISO,SCI
NSS as AF

SWD
CPU

CORTEX-MO+
fma= 48MHz

NVIC ‘

IOPORT

i

19podaq

S

INT_CTRL

Xujew sng

Flash Memory

SRAM

Voltage
VoD Regulator 4|
vccio vee
VCCA Vss
vcc SUPPLY
SUPERVISION
POR/BOR
PVD PVD_IN
— NRST

DG reset
OBL reset

IWDG reset

4HVY-S

RCC
Reset! & clock control

x|
[T

from peripherals

T sensor

MOSI,MISO,5C Hm
NSS as AF

L]

System and peripheral
clocks, System reset

L]

S-AHB TO S-APB

[ wos K=

adv-S

HSI_10M

Filter I
HSE XTAL OSC OSC_IN

4-48MHz 0sc_out
LSE

XTAL OSC 0SC32_IN
— 32KHz 0SC32_0ouT

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

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

as AF

CH1 as AF

CH1, CHIN
BKIN as AF

IN1,ETR as AF

—> 1Hz Out as AF

|
>
0|
N [ wwos [(— (— RX,TX,RTS,CTS,
RX,TX,RTS,CTS,
— CKas AF
oBamcu K ——> SCL,SDA
Power d in of analog modul ‘ VCCA d ‘ ‘ VCC domain ‘ ‘VCCIOdomain

2-1 Dyfeksith
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3. ThREWEiIR

3.1. Arm® Cortex®MO0+ W

Arm® Cortex®- MO+ — AT IZ MR A S H BTN T T2 32 7 Arm Cortex A ¥EE§ . EOATFR A 5idi
T RENLGL, B

SRR, 5T Mg AR

B RBCThAE, TRIEAT

LI MR

Cortex-MO+4b R 25 /& 32 fL W%, THIAFIINFE AL m, A 2 PR/K IS i 2 200 oAb FR4% I8 IR R H 5%

KREFES LM 2B, Rt b BEAECE, B s RaRIkas, ROt 1 32 LM THEENL T I B A
PERE, FLHAh 8 fLAT 16 A7 etz il 2% BAT B AR 3 L

Cortex-MO+15 — M & KR B Wz ] 82 (NVIC) KR E M 5 .

3.2. HFfE#H

AR SRAM. @it bytes (8bits) . half-word (16bits) & word (32bits) [#)J5 ] Vi o] SRAM.
AR Flash, 4935 BN AN R P 3 X 02 e«
B Main flash X5, ‘&8 R HFR 5 A 4
B Information X1, 4KBytes, ‘& f45LL N s
»  Option bytes
» UID bytes

»  System memory

%} Flash main memory RS $E LR JUR AL -

B read protection(RDP), Bjj ik EH 4NV

B wrtie protection (WRP) i, AR IEAE R SEAE (HTRETFAA6ESRTEE PC PRED « SR
/MR AR 4Kbytes.

B Option byte 5{RH", LIS,

3.3. HN®REG

CPU 335 BN R G 2452 9 HSI 8MHz, 7ERE 71847 Ja v] LA IC B R G B2 fl R e 2. mf
DI F (1) w4 A

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

B 32.768KHz W] FL B 1) A HE LS4

B 4~32MHz HSE W&, Jf HrlLMdiRe CSS Difekaill HSE. i CSS fail, fiff2x H 3l RS 20N
HSI, HSIRBRKAFACE . [FIE CPU NMI H =4

B PLLA&%F, PLLJEATLLER HSIA HSE. @R %&EH HSE JE, 4 CSS {#gEd+ H CSS fail i, <] PLL
1 HSE, Rk £ R G EE A HSI,
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AHB &P 0] DLEE T R GemT 814340, APB B8 ml PA3E+ AHB B4 4. AHB A1 APB B £ 3% &% 5

48MHz.,

3.4.

3.4.1.

HSI: High-speed internal clock
LSI: Low-speed internal clock
HSE: High-speed external clock
LSE: Low-speed external clock
PLL: Phase locked loop

LSIRC to IWDG_
32kHz >
LSI
to RTC
HSE 132
RTCS to PWR R
EL "
To AHB bus, core, memory and DMA
AHB : g
.| PRESC FCLK Cortex free-running <:Iock=
/1,2.512 To Cortex system timer
s g
PLL
Pé:gc PCLK  ToAPB periphrals >
0 MCO /1.128 SYSCLK 124816
HSE | B
L s PCLK
HSIRC ! LSE——1 to LPTIM
24MHz LS| — 1
X2
PLL
PCLK
to COMP
LSC
HSIDIV PLL CcL
SC_OUT)| HSISYS s to ADC
4~32MHz HSE | | SYSCLK
OSC_IN Clock LSl If(APB prescaler=1) x1,
= detector else x2
LSE

TIM_PCLK

LR
FLIRAE B

3-1 ARG b as B
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VCCA VCCA domain
\LSE\ \ LS \ \ HSI‘
® FLASH
VDD domain
VCC domain
POR ‘HSI_lOM‘ ‘ HSE ‘ ‘ PLL ‘
PDR BOR
VCC[—Q VR VDD‘ CPU Core/Digital Peripherals
BG PVD \VDD1
‘ RTC ‘ ‘ I0_CTRL ‘
PMU
‘ IWDG ‘ ‘ LPTIMER‘
veco VCCIO domain
VDDA 10 Ring ‘ PWR_Acon ‘ ‘ RCC_Acon ‘
® VDDP
PWR_CR1[18] SRAM
VDDA
3-2 HYFHE A
* 3-1 HYFHER]
w5 | IR HYRME iR
S E A B s B A Y, AR A, R
1 vee 1 7y~5.5v ﬁﬁ%ﬁaﬂiﬂﬁu}#%ﬁf FUE, HALRAON: SRR
SRR At Sk H T VCC PAD (0 A] ¥ i1 5l
2 VCCA 1.7v~5.5v H1JE PAD) .
3 VCCIO 1.7v~5.5v Z5 10 fitH, K H T VCC PAD
KET VR BHH, NS NHEEZHE M. SRAM 4t
Mo 2 MR EEH, %l 1.2ve 243 stop BRI, RS
4 VDD 1.2v/1.0v+10% N \ N
© | BAFRCE, UK MR 50 LPR e, OF AR E vk
5E LPR i /2 1.2v 53 1.0v.

3.4.2. EJEKE

3.4.2.1. L TFHEAN (POR/PDR)

O Power on reset (POR) /Power down reset (PDR) fid, Jyilh it Ee Al R o Ar, %4
PAE S PR 2 R AR TAE

3.42.2. KEEA (BOR)

%7 POR/PDR 4, #&SZHLT BOR (brown out reset) . BOR X H] LLiEid option byte, #E471# GE Al 4]

#AF.

2 BOR #4TJTf, BOR [ E{H AT LLiE L Option byte #EATUEFE, H L TR BRI £ # AT LAR SR S T &
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VCC

VBORRS

VBORF8

VBORR?
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr VBORF7

VBORRG6
VBORF6

VBORR5 |-
- VBORF5

VBORR4 -
- VBORF4

VBORR3 |- e
[y VBORF3

VBORR2 |-
————————————————— VBORF2

VBORRL f-mmmmommeees

VBORF1

VPOR | ------onev
VPDR

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

3.4.23. HERM (PVD)

Programmable Voltage detector (PVD) #H A LA VCC M (o ml DRl PB7 51 IEI LD
R T IS A AR TICE . 2 VCC & T ECE KT PVD kil s, P2 A AH R B AT bR R o

N EERS] EXTI I line 16, HURT EXTI line 16 EFF/ FEEIELE, 4 VCC _ETHid PVD Gl
M, B VCC FEKE] PVD MRS A BAR, A rhbn,  ZE R IR S5 R 17 v 7 vl BAEAT 5 2 shutdown 155

VCC
A
VPVDRX R
Configurable
hysteresis
VPVDFx v
PVD output

K 3-4 PVD Y

3.4.3. BERATH
O BT R R 1 25
B MR (Main regulator) 7£:5 5 IE# SRS AR R TAE .
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B LPR (low power regulator) 7E stop #z0F, $RALERIIFERTIER
3.4.4. RIhFEHER
SHTEIER MBI, A 2 METh R
B Sleep mode: CPU H%fX[] (NVIC, SysTick % T1E) , #M&TTCABCE NARFE TAE. A A fRE
WZUTAR RS, AR AR S RS 6 AL
B Stop mode: ZMET SRAM MEFAF a5 N A ORTFE, EOEN 8 PLL. HSI #1 HSE %], VDD T K
BB BB Bh #4545, GPIO, PVD, COMP output, RTC F1 LPTIM AJ LA stop #:3(.

3.5. B
SR WA E AL, Rl BIEEAMRGEE .

3.5.1. HFEEMN

HYRE LA LA R LRI 0L T 2 A

B FEFHEf (POR/PDR)

m XJEEf (BOR)
35.2. R&GHEMN

MPEA DU AR, A RGEE
NRST pin [ & fiz
& HE T TME A (WWDG)
MASLE T T EAL(IWDG)
SYSRESETREQ #ft & fir
option byte load £z (OBL)
HJHE . (POR/PDR. BOR)

3.6. BERAMmA#IEH GPIO

£~ GPIO #Ba] LA L B A% (push-pull 5 open drain) , #i A (floating, pull-up/down, ana-
log) , 4MREHINRE, BUENLE| <L V1O NECE Th6E

3.7. DMA

BELIEAFAH #4547 HU(DMA) HI SR SR AL SN BUNIAF it s 2 [ B A7 A Ak s 2 18] 1) 00 £ B

DMA #=iil#5H 3 ¢ DMA JBiE, fAEE AT ERE 1 ANEE 2NN 76 25 07 0 115 K . DMA £
PAFEALFE DMA RGP E 8%, FTAFE S DMA & RIS 2 .

DMA SCHRFIEIA I Gz a8 B, THBR 1 532 4% 21 1k 2 b & A o I 5 22 F00U0 AR
BN A B R I DMA 53K, TG AR FRE SRRl R . X T RIS R L
DMA 7] T F#4M%:SPI, 12C, USART, A TIMx 1B 8 (B 7 TIM14 F1 LPTIM)F1 ADC.

3.8. Hilf

PY32F030 ifiid Cortex-MO-+4bH % Atk 1) 5% & K 32 1] 2 (NVIC) AN — N3 J A I /2 32 1) 2% (EXT 1) SR Ak 3
S o
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3.8.1. HIKTIEHIEE NVIC

NVIC j& Cortex-MO+ab L EE N EAE G IP. NVIC 7] DLALFESR H AR B &AM H) NMI CANAT B i 7D Fimy
BRI, DL Cortex-MO+W 5% . NVIC &4t 7 RIE I e g B

AEFREEAZ 05 NVIC 1B R A KU T rp W7 SRR L AP T R 25 B FE(ISR) s 3h -2 [T (R ZEIR o ISR [ &
BIHE—AN T, FEAETE NVIC iy — M bhl . ZEBAT I ISR 1 1a) bl pl 1 R B R AR (B 11
ISR 5 .

NS RS G AT AR, TR AR S 2 1 v W A A AR S AR A S, 8 S B I I S 4 e A
el e B — R AR N REE (tail-chaining) o 4 — @ 2a g ISR RN, SRJGJE 3h— MR
RIS ISR, Kk AL ER AL PR &8 B R SR AR s bR . X0/ 1 AEIR, 4 T IR

NVIC H5{: :

W (AT T AL

B4R

B SCEF 1A NMI T

W SRR 32 AR BREANE BT

B 7#F 10 4 Cortex-MO+5 %

WS AT T T S T

B SRR EHE(tail-chaining) ik

W R A R
3.8.2. ¥ EHMr EXTI

EXTI 0 T 4B R LR FAF I RIGVE, JRAEALHEAS N stop Bz MR i 7= A i 2 1F o

EXTI =8 A 2 AV liE, BfR% 16 1> GPIO, 14 PVD%itt, 24 COMP fiith, ALK& RTC Al LPTIM
MeE(5 5. HH GPIO, PVD, COMP FJLARCE AW FREIFBXGR AR . (Ef GPIO {5 5 @i k515 5 i
B Jy EXTIO~15 4.

AN EXTI line # T LU ik 25 47 25 37 57 i o

EXTI 2 25 77 LA 3 LU pA 350 i b ] 309 %62 10 ke

EXTI il 4 P 57 e B AN F0E, B TE stop BT, ACHE 38 M 152 1108 snge i A 1 50 e e 11
RV, BN T EEH KT GPIO FHEE A

3.9. MHEEFEE;E ADC

S AA 14 12 7% SARADC. PSR L 12 AN ER I EIEE, 45 10 MMEERN 2 AN

BT PR U] DABCE R SR 3. ARSI, B gl AR AL 2o 0 55 B8 A 0 5 1 16 fir
Hmarfrant

AL watchdog o ¥ A I 2 75 A\ i sl 17 FH P 5 SRR ey B IR R »

ADC LB T FEARMIR T84T, AIERAHRAR I ZhAE.

FERFELE R, Fiahil, LR R, B watchdog i 45 i i H ) (I 77 A2 P I oK
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3.10. EHf 83
PY32F030 A [A] & i 28 FIAF a0 R R B«
= 3-2 T B
i Timer VA W7 M Wisr# | DMA | Hi3R/HBo@EE AN
J:’
EE RS 2% TIM1 16 fir T, 1~65536 | T HF 4 3
Hh g 5%
_J:?
TIM3 16-fi1 T, 1~65536 | S ¥F 4 -
I E I g e gt 5%
TIM14 16-fir + 1~65536 - 1 -
TIM16,TIM17 | 16-fi; + 1~65536 | S ¥F 1 1

3.10.1. M ERT 2

FUERTES (TIML) H 16 A0l nl gn e o0 S as IR s 1 9 Zh B B B3 4. el A IPE & Al i,
o MINES RN WK, s PR BOY Gt thi %t PWML 7 8 DX\ 1 B
PWM) .

TIML L5 4 MRS7IEIE, F1E:

AR

WA

B PWM A GAZEEE O 5D

ko

WR TIML FCE AndE R 16 Arihir 2y, e BA S TIMx THi 2848 R R . iR E N 16 2 PWM &R
&%, U BA 4 HE 71(0-100%)

7 MCU debug #5(, TIM1 A LR S5 TTHEL.

FAARF LR timer $EPESETE, R TIML BT DA T 2885 B2 0 R85 AR I 28— 0, DASEIRIADD
B R

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

TIM3 38 € ) 48 2t 16 A7 vl 2R 0 Sias SN 1) 16 £ H S B # T st . B 4 AMpoarfdiE, &4
FF4 A bR, PWM B B ik A s

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

TIM3 3 #F DMA Tjfig.

TIM3 R kb B IEAT (G &) g b 3315 5 A4 N 1 3] 3 B /R RUBAL ks -

£ MCU debug #=X, TIM3 nJ DL TH5.
3.10.2.2. TIM14

B FH 5 BN TIML4 f v 4 A 43 S 28 DR BN 1 16 A7 19 BB BT 3 i 1o

huf
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TIM14 BAF 1 MOZIETE il skga H E s, PWM B3 Stk b i =

7 MCU debug #3{, TIM14 7] D& 4550
3.10.2.3. TIM16/TIM17

TIM16 A1 TIM17 Hi 7] 42 Tl M as SR Eh 1 16 £ F shhe Bt s i pl.

TIM16/TIM17 BA 1 AL TE A T4 A58t EB, PWM B B ik s =y

TIM16/TIM17 B A 50X ) BAM Y o

TIM16/TIM17 3§ DMA it .

7 MCU debug #3(, TIM16/TIM17 7] L% 45 144
3.10.3. {KIhFEERT 5%

LPTIM 5 16 fizfa) it %, % 3ffidiids. WSCRRRIRIHEL.

LPTIM ] AR A stop A5 xn i

7E MCU debug £, LPTIM A LAVRZES V1 401H -
3.10.4. IWDG

O R T — Independent watchdog (fii#R IWDG) , %ML EA w2 2. I FEks i M 2 1% 16 H
[R5 AL IWDG RIRIHRUR th T30 R BOE U T REVREL, IR E TR Ik BUH6 52 1) timeout {5 IR iR REEE A

IWDG i LSI SR fth, IXFERIAE L 81 Fail, dREORSF TAF.

IWDG #id& & 7 % watchdog £y £ 8 FH Z AL #E I HLIGAR iy I A B ) 6 S P

i1 option byte [z, 7T LU E IWDG A {45 3.

IWDG #& stop #ExU e, LA AL 1) 7 A i stop B,

7E MCU debug 30, IWDG A LA &5 11 5fi
3.10.5. WWDG

RGE DR RIET —A 7600 M7k Eds, nTURE A E HigiT. S, e EN—NE
IR R GE. THEU B APB B8 (PCLK). ‘& A W& hIliaE 1, 71438 7] LAZE MCU debug #£30  # 4
4,
3.10.6. SysTick timer

SysTick 4L [ 1 TSLH#E1E RS (RTOS) , {H AT LA FEFRAE K A T 58

SysTick F51k::

B 24Dbit [ NI

B OERERE

B PHERCE o R AR (AT BED

3.11. SZEFET 8k RTC

SR IR — AN ML B E I 88 . RTC B A — 4SS H BT 3, fEAHR R BCE T, TRt H
P ThRe . Bt Es e AT LS T I B AR S A m I AR E

RTC AT R Hdw i 220 (¥ 32 A v] 4 FE 14025 -

RTC #2845 7] L LSE/LSI, 7 BIE A stop MR .
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RTC v L= A i b b, R A A o A Crr B«
RTC #5541 calibration.
7f MCU debug #30, RTC 7] LA 45114

3.12. 12Cc QO

I2C(inter-integrated circuit) & 2k 4% [ 6 45 A ER AT 12C 4%

AR ERI . W AN . SCEHE (Sm) L g (Fm) .
12C #

3.13.

Slave 1l master f& 5\

Z EMLINRE: AL master, tBAT LU slave
SCREAS [ 18 RO B

> bR (Sm) ¢ A 100kHz
> BB (Fm) : Hik 400kHz
£l Master

> 774 Clock

>  Start £ Stop 1774

YEN slave

> YRR 12C kAl

>  Stop AR

7 B hERE

W #% (General call

REVENL

> RIEFEEOE A bR B AL

> AR T bR AL

> 12C busy br&A7

L R R A VA

»  Master arbitration loss

> Hibb/ A dEAE S ) ACK failure
>  Start/Stop 4&i%

> Overrun/Underrun(i #0471 K 3h §¢ disable)
IRz K DA ST i

H 4% DMA fig /1 {1 57775 buffer
AR

RADLR 5 IR Ty e

BHEZRPW RS USART

PY32F030f, & 2NUSART, 2/ IhRE5e4—.
B 5P R 2 (USART)IR AL T —Fh RIG R A 1E 5 F TR HENRZ 25 85 AT HURAR 2RI AR W 46 2
() HEAT 4 W LB A H . USARTHI 43 B s 2k A2 2 FR 4L 56 Y0 BBl PO R R e 2

ERHtZ EHLIIRE, 2T 12C &
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SRR R LA RS R0 T RARIE LS, I foVF 2 A FE AR
SCHEE SRR AL .
1 2 23R B IIDMA T X, AT DASE I s a0 i A
USARTH51%: :
AL S0
NRZ F A% 2
FICE 16 53 8 5 RAE,  HEINTE 5 R o o2 2 R 1) SR
FORFIFIE AT A2 R 5, ik 4.5Mbit/s
ERZIM LR Rl
A Y FE IR A K E 8 fr sl 9 fir
ARG E A A (18 2 60
7] 5 A5 R () 25 T80 TR B el 3 2 B
FRLLE AT IE I
ST, [ R RN R A REAT
T3 42 1)
B DMA 2 el Rk =7
RS &
> 20 buffer %
> Ki% buffer =¥
> AEREER
B AR
> RIBRIEAT
> RIS AT RS
W hRE R TR
> CTS M&
> RIBFAAEWRE
> RIETER
> BRSO A A A
> RIELE LN
>
>
>
>

e th 4%
i 2
A
He I 2
LJEZ G E T
> IRHHRICRS, WA
BRI R KR A R

3.14. B 4THMEED SPI

PY32F0301L & 24 SPI.
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AT AL L (SPI) RVt S AN ¥ DL T . 20T, BT R I s AT 5 s A5 . s L ml LA C B

PR, IR B R I ANE S I B (SCK). #MIERELL L E i E 7 R TAE.
SPIFHELN T

Master B¢ # slave f&

3 &L FRS L

2 B XL IR B AR CH XU s 22D

2 e IR B AR R a2

8 k¥ 16 frfLimiik %

BEEEZER SN

8 N AP R I MR EL (KN fPCLK/4)

MBS (B RN fPCLK/4)

FREARANPAER TS5 0] DL A B2 AT NSS B B 3/ R Zh A il

] Gt FE2 P I b Bl P A 7

A AR BRI, MSB {ERTEL LSB /£ 7

A fid 2 T 4 R Rk R O 7

SPIAZATIREFR

Motorola f =,

A 5] S A T ) R L

2 MMH % DMA #7111 32bit Rx Al Tx FIFOs

3.15. SWD

ARM SWDH: M i A HHH R T R & #FIPY32F030.
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4.5 AR E

PFO

NC
PF1
PF2
PAO

10

O~ © 1 %

Omomama

S oo a o

g u tudgud

o O o N~ ©

N - - L |
m 1 15 O
> 2 14
> 3 QFN20 13
> 4 12
> 5 11

Exposed pad

PA4 O 4
PAS O 7

NC O g
PA6 O 9
PA7 O

PA14

PA13
PA12

PA9
PA8

SS

4-1 QFN20 Pinout3 PY32F030F3xU

Przani ™=}

#* 4-1 5 U ARTE AR 5
KA iie) % X
S Supply pin
G Ground pin
i R I/0 Input/oufput pin
NC | ToiEX
COM | IE% 5V 3 F1, SCRPRBLLNG N th Dh g
it 1 2548 RST | Shnui I, WSS LR dBE, A SCReBE A Nt Dhe
_L | LED COM i I, SCREBCPLEI A% th D RE
Notes BRAEA A, AR I DS A I )G, VERZEE A
T S H ke L GPIOX_AFR 2717 #sik £ ThRE
B oy e T AN ECE A A BRI PR U AR I Th AR
* 4-2 5| e X
gy i O ThRg
— =l £ .
i =LA K (S &
o I I (©]
o . & = SRR B nsh gk
&
20 VCC S Digital power supply
SPI12_SCK
1 PFO-OSC_IN- (PFO) 110 COM USART2_RX OSC_IN
TIM14_CH1
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USART1_RX

USART2_TX

12C_SDA

NC

NC

PF1-OSC_OUT- (PFL)

IO

COM

SPI2_MISO

USART2_TX

USART1_TX

USART2_RX

12C_SCL

SP1_NSS

TIM14_CH

OSC_ouT

PF2-NRST

I/0

RST

1)

MCO

SPI12_MOSI

USART2_RX

NRST

PAO

IO

COM

SPI12_SCK

USART1_CTS

USART2_CTS

COMP1_OUT

TIM1_CH3

TIM1_CHIN

SPI1_MISO

USART2_TX

IR_OUT

ADC_INO
COMP1_INM

PA4

I/O

COM

SPI1_NSS

USART1_CK

SPI2_MOSI

TIM14_CH1

USART2_CK

ENENTOUT

RTC_OUT

TIM3_CH3

USART2_TX

ADC_IN4

PAS5

I/O

COM

SPI1_SCK

LPTIM_ETR

EVENTOUT

TIM3_CH2

USARTZ2_RX

MCO

ADC_IN5

NC

NC

PA6

IO

COM

SPI1_MISO

TIM3_CH1

TIM1_BKIN

TIM16_CH1

EVENTOUT

COMP1_OUT

ADC_IN6
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USART1_CK

RTC_OUT

10

PA7

IO

COM

SPI1_MOSI

TIM3_CH2

TIM1_CHIN

TIM14_CH1

TIM17_CH1

EVENTOUT

COMP2_OUT

USART1_TX

USART2_TX

12C_SDA

SPI1_MISO

ADC_IN7

11

PA8

IO

COM

SPI2_NSS

USART1_CK

TIM1_CH1

USART2_CK

MCO

EVENTOUT

USART1_RX

USARTZ2_RX

SPI1_MOSI

12C_SCL

12

PA9

IO

COM

SPI12_MISO

USART1_TX

TIM1_CH2

MCO

12C_SCL

EVENTOUT

12C_SDA

TIM1_BK

SPI1_SCK

USART1_RX

0OSC320UT

13

PA12

I/O

COM

SPI1_MOSI

USART1_RTS

TIM1_ETR

USARTZ2_RTS

EVENTOUT

12C_SDA

COMP2_OUT

14

PA13(SWDIO)

I/O

COM

)

SWDIO

IR_OUT

EVENTOUT

SPI1_MISO

TIM1_CH2
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USART1_RX
MCO
SWCLK
USART1_TX
15 PA14(SWCLK) 110 COM 2) USART2_TX -
EVENTOUT
MCO
SPI1_MISO
TIM3_CH1
16 PB4 I/O COM_L USARTZCTS COMP2_INP
USART1_CTS
TIM17_BKIN
EVENTOUT
SPI1_MOSI
TIM3_CH2
TIM16_BKIN
17 PBS I/O COM_L USART2_CK -
USART1_CK
LPTIM_IN1
COMP1_OUT
USART1_TX
TIM1_CHS3
TIM16_CHIN
18 PB6 I/O COM USART2_TX COMP2_INP
SPI2_MISO
12C_SCL
LPTIM_ETR
EVENTOUT
USART1_RX
SPI2_MOSI
TIM17_CHI1N COMP2_INM

USART2_RX PVD_IN
12C_SDA
EVENTOUT
21 VSS S Ground

19 PB7 I/O COM

Note:

(1) 4 PF2 53 NRST /2ifiid option bytes #ATHLE -

(2) EAiJ5, PA13 Al PAL4 i/ pin #%MC & A SWDIO Al SWCLK AF ThRE, Ri& W& LB, FE N
o FL BEL B R

4.1. ¥wO A BEHThEs g
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* 4-3 It A S D RERU
W AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI2_SCK USART1 CTS - LED_DATA_B USART2_CTS - - COMP1_OUT
PAO AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- USART2_TX SPI1_MISO - - TIM1_CH3 TIM1_CHIN IR_OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI1_SCK USART1 RTS - LED_DATA C USART2_RTS - - EVENTOUT
PAL AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- USART2_RX SPI1_MOSI - - TIM1_CH4 TIM1 CH2N MCO
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PA2 SPI1_MOSI USART1 TX - LED_DATA D USART2_TX - - COMP2_OUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - SPI1_SCK - 12C_SDA TIM3_CH1 - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PA3 SPI2_MISO USART1 RX - LED_DATA E USART2_RX - - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - SPI1_MOSI - 12C_SCL TIM1_CH1 - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI1_NSS USART1_CK SPI2_MOSI LED_DATA_F TIM14_CH1 USART2_CK - EVENTOUT
PA4 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- USART2_TX - - - TIM3_CH3 - RTC_OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI1_SCK - - LED_DATA G - LPTIM1_ETR - EVENTOUT
PAS AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- USART2_RX - - - TIM3_CH2 - MCO
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI1_MISO TIM3_CH1 TIM1_BKIN LED_DATA DP - TIM16_CH1 - COMP1_OUT
PAG AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1 CK - - - - - - RTC_OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI1_MOSI TIM3_CH2 TIM1 CHIN - TIM14_CH1 TIM17_CH1 EVENTOUT | COMP2_OUT
PAT AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1_TX USART2_TX SPI1_MISO - 12C_SDA - - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI2_NSS USART1_CK TIM1_CH1 - USART2_CK MCO - EVENTOUT
PAS AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1 RX | USART2_RX SPI1_MOSI - 12C_SCL - - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PA9 SPI2_MISO USART1_TX TIM1_CH2 - USART2_TX MCO 12C_SCL EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1 RX - SPI1_SCK - 12C_SDA TIM1_BKIN - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PALO SPI2_MOSI USART1 RX TIM1_CH3 - USART2_RX TIM17_BKIN 12C_SDA EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1 TX - SPI1_NSS - 12C_SCL - - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PALL SPI1_MISO | USART1 CTS TIM1_CH4 - USART2_CTS | EVENTOUT 12C_SCL COMP1_OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PALZ SPI1_MOSI | USART1_RTS TIM1_ETR - USART2_RTS | EVENTOUT 12C_SDA COMP2_OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SWDIO IR_OUT - - - - - EVENTOUT
PAL3 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1 _RX - SPI1_MISO - - TIM1_CH2 - MCO
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SWCLK USART1_TX - - USART2_TX - - EVENTOUT
PAL4 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - - - - - - MCO
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PALS SPI1_NSS USART1_RX - - USART2_RX - LED_COMO EVENTOUT
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X |3
4.2. w0 B B HIhRe gt
% 4-4 3% 10 B B Ih e st
b {u] AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PBO SPI1_NSS TIM3_CH3 TIM1_CH2N - - EVENTOUT - COMT—OU
PB1 TIM14 CH1 TIM3 CH4 TIM1 CH3N - - - - EVENTOUT
PB2 | USARTL RX | SPI2_SCK - USART2_RX - - - -
PB3 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI1_SCK TIM1 CH2 - USART1 RTS USART2_ RTS - LED COM1 EVENTOUT
PB4 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI1_MISO TIM3 CH1 - USART1 CTS USART2_CTS TIM17 BKIN LED COM2 EVENTOUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PB5
SPI1_MOSI TIM3_CH2 TIM16_BKIN USART1_CK USART2_CK LPTIM_IN1 LED_COM3 COM'.:I.l—OU
PBG AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
USART1 TX TIM1 CH3 TIM16 CHIN SPI2_MISO USART2 TX LPTIM_ETR 12C_SCL EVENTOUT
PB7 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
USART1 RX SPI12 MOSI TIM17 CHIN - USART2 RX - 12C SDA EVENTOUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PBS - SPI2 SCK TIM16 CH1 LED DATA A USART2 TX - 12C SCL EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1 TX - - SPI2 NSS 12C SDA TIM17 CH1 - IR OUT
=Y
4.3. ¥wO F B HIhee gt
% 4-5 ¥ 0 F 5 Thhg mst
b=l AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
- - TIM14 CH1 SPI2_SCK USART2 RX - - -
PFO-OSC_IN AF8 AF9 AF10 AF11 AF12 AF13 A4Fl AF15
USART1 RX USART2 TX - - 12C SDA - - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
- - - SPI2 MISO USART2 TX - - -
PF1_OSC_OuUT AF1
AF8 AF9 AF10 AF11 AF12 AF13 4 AF15
USART1 TX USART2 RX SPI1 NSS - 12C SCL TIM14 CH1 - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PF2-NRST
- - - SPI12 MOSI USART2 RX - MCO -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
USART1 TX - - SPI12 MISO USART2 TX - - -
PF3 AF1
AF8 AF9 AF10 AF11 AF12 AF13 4 AF15
- - SPI1_NSS - - TIM3_CH3 - RTC_OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PF4-BOOTO
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5. T i 2% B 5

OXFFFF FFFF

Block 7

0xE000 0000

ARM Cortex MO+
Internal 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

B 5-1 17fifi S BRI
#* 5-1 fifif st bt

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

SRAM Pk “[Fl, SRAM 1
0x2000 0000-0x2000 1FFF 8KBytes SRAM 1;% j; AEjIﬁE:yTteE =
Ox1FFF 1000-0Ox1FFF FFFF 4KBytes Reserved
Ox1FFF OF80-Ox1FFF OFFF | 128Bytes Reserved

. TEJHSI triming %4 «

Ox1FFF OF00-Ox1FFF OF7F 128Bytes Factory config flash 12 S [} 5] 0 B 250
Ox1FFF OE80-0x1FFF OEFF | 128Bytes Option bytes option bytes

Code I 1FFF OE00-Ox1FFF OE7F | 128Bytes | UID Unique ID
Ox1FFF 0000-0x1FFF ODFF | 3.5KBytes | System memory 175X boot loader
0x0801 0000-0x1FFF FFFF 384MBytes | Reserved
0x0800 0000-0x0800 FFFF 64KBytes Main flash memory
0x0001 0000-0x07FF FFFF 8MBytes Reserved

23/46



PY32F030 datasheet OFN20F3 Rev.1.0

0x0000 0000-0x0000 FFFF

64KBytes

3) SRAM

R & Boot Fit B ik %
1) Main flash memory
2) System memory

Note:

_FiRZ[E] Bk OXx1FFF OEQ0-OX1FFF OE7F #b, HARFrVEN reserved H=8[0], TLiEdtAT B, 28 0, Hif=4

response error.

* 5-2 MR A A7 A AR
Bus Boundary Address Size Peripheral
0xEO000 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 07FF 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 o
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 B000-0x4000 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 '8
0x4000 2420-0x4000 27FF Reserved
1KBytes
0x4000 2400-0x4000 241C LED
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 03FF 1KBytes Reserved

Note:

D

1% AHB #37E N Reserved fyHbhk =S 6], TCiEE#AE, 2N 0, Hi=4 hardfault; APB RN
Reserved [t 2s 6], JEikSH#4E, #2HR 0,

N£xp24E hardfault.
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(2> AMUCHF 32bit word 1517, L3 HF halfword 1 byte 17
(3) AN 32bit word Vi1, 57 FF halfword 5 i) .
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6. B 45
6.1. WREM

BRAEREBR UL, T i B R LD VSS Ny ERiE.
6.1.1. BR/MEMERKXE

BRARRFRR UL, B IR EEIR BE Ta=25°C Rl Ta=Tamag FEAT I A B2 IR IR, FRE/E SR 1R BT R
NN EE PR S S T et S GNP PN

HT R N H MR BT WA TSR EE, REAPSFHATIR. B/ M0 K EE
2 [ R, B SE D0 el gk = A IR A i 22
6.1.2. HEUE

BReAERER UL A, SRR L 3 T Ta=25°C Al VCC=3.3V. XLHWEIH T it SR G ik,

SR ADC Kb B2 HUE A I — AR R SRRE, TERTA IR EEVE NI R, 9501 iR ZE /N T4
T4 I

6.2. #EXBAHEME

B AS e LR Febe 4t A A (8, TR 2 SO K A R IR . 3 T R AU T P AR
SRR S, R RRETEI A T B ORI TE 5. KN I T AREFE B 4R R 0 ARSI T
P

% 61 H R

s iR B/ME BAE 1:X iy
VCC AR 3 A L EELYR -0.3 6.25 \Y;
Vin HAth Pin F% N\ L& -0.3 VCC+0.3 \Y;

&) FLJR VCC Hidth VSS 5] s Zisn 5 B B SN e vFVE B N O e R 48 b
* 6-2 Wtk

i) HiiR BXE AL
lvec Uik VCC pin (18 FLJ (LR FL )@ 100
lvss i VSS pin 1R L (A H FEIR) @ 100
COM 10 ¥t E HL i@ 20 mA
Loy COM_L 10 )% H E HL i@ 80
BT 10 i hz fL i -20

(1) W VCC Rl VS 51 I JUA 2B EI 51 0 Vi P 1 ok R 5
(2) 10 IS5 WE LR ARERIRES
# 6-3 L

e s Hute Bh
Tste AEfifh il 2 Y -65~+150 ©
To LA 6 20185 =
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6.3. TL1E%M

6.3.1. BEATIERM
2 6-4 ST TAF A1t

Gines S %1 &/ME mAE L::Xjy2
frcLk N AHB I i % - 0 48 MHz
frcik &R APB I 4 A %2 - 0 48 MHz
VCC FRuE TAE H % - 1.7 55 \Y;
VIN 10 # N H & - -0.3 VCC+0.3 \Y;
Ta RS i - -40 85 C
T ZER - -40 90 C

6.3.2. L TFHI{EEZHG
%% 6-5 & H R B T A 444

iRes ¥ %A% &/ME BAE HA7
. VCC EJh % - 0 oo N
VCC VCC —F]%JE$ _ 20 - us

6.3.3. WIRENA LVD M
* 6-6 PR E AL BHURE

il ¥ % ®/ME HAME BAE Hhr
trsTrEMPOWM RN L] - - 4.0 7.5 ms
. T 1.50 1.60 1.70 \Y
VroroR POR/PDR SZfLAIH FRE 1.450) 1.55 1.650) N
Veont BOR HIf 1 T 1.70@ 1.80 1.90 \Y
RN 1.60 1.70 1.80@ \%
Veors BOR Ji{f 2 I 1.90@ 2.00 2.10 \Y
R 1.80 1.90 2.00@ \Y}
Veors BOR M 3 BT 2.10@ 2.20 2.30 \%
SRR 2.00 2.10 2.20@ \Y
Veore BOR Bl 4 BT 2.30@ 2.40 2.50 \%
SRR 2.20 2.30 2.402 \%
X I 2.500 2.60 2.70 \Y
Veors BOR FUfiL S SRR 2.40 2.50 2.602 \%
| T 2.70@ 2.80 2.90 \Y
Veose BOR P 6 FRER 2.60 2.70 2.800) v
Vo, BOR BIfE 7 I 2.90@ 3.00 3.10 \%
IR 2.80 2.90 3.00 \Y
Veors BOR Hi i 8 EIHE 3.10® 3.20 3.30 \Y
R 3.00 3.10 3.20@ \Y
Vpvbo PVD B1E 0 T 1.70@ 1.80 1.90 \%
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SRR 1.60 1.70 1.80@ \Y
Vouor PVD BIfi 1 I 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
Voo PVD M 3 FTHE 2.30@ 2.40 2.50 \Y
R 2.20 2.30 2.40@ \Y
Vovos PVD M 4 IsviRiE) 2.50@ 2.60 2.70 \Y
R 2.40 2.50 2.60@ \Y
Vouos PVD B 5 FTHE 2.70@ 2.80 2.90 \Y
R 2.60 2.70 2.80@ \Y
X ETHE 2.90@ 3.00 3.10 \
Veves PVD BifiL 6 N 2.80 2.90 3.00@ \Y
Vovor PVD Bl 7 FTHE 3.10@ 3.20 3.30 \Y
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. TAEERM4EME
* 6-7 iR
%M ‘
85| zamer | g REB | B | SR Eﬁgig 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 768KkHz ON DISABLE 170 - A
OFF DISABLE 170 -
LS 32.768KHz ON ENABLE 95 - uA
OFF ENABLE 95 -
(1) BB TR, AEAE I,
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7 6-8 sleep izl HLR

v dis
e , FLASH HAEO BRAE BAAL
RGRep AR AN 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 - uA
LSI 32.768kHz
OFF DISABLE 170 - UuA
ON ENABLE 95 - uA
LSI 32.768kHz
OFF ENABLE 96 - UuA
D BT HRER, AEA RN,
% 6-9 stop IR
v is
=) @ DA
G VCC VDD | MR/LPR | LSI AR P S O | R
1.2v MR - - 70 -
RTC+IWDG+LPTIM 6 -
IWDG 6 -
ON
1.2v LPTIM 6 -
RTC 6 -
lop(stop) | 1.7~5.5V PR OFF No 6 - uA
RTC+IWDG+LPTIM 45 -
IWDG 4.5 -
ON
1.0v LPTIM 45 -
RTC 4.5 -
OFF No 45 -
(D I T HIZER, AEAF=HI.
6.3.5. RINFERET\MEERT [A]
F 6-10 LD AEAR A e 1) (1]
5 SHO %M BAE® | BKE | B
TwusLEEP Sleep 1M ] - 1.65 us
Flash 1 #4TFE, HSI(24Mhz)fE
MR fi . 35 us
Stop I e R G
TwusTop NG Mg If L =
al PR (e | Flash iRy, | VODRLAV 6 L
” HSI F4 R G o VDD=1.0V 6
(1) PG [ )00 R DGR B T 463 2 FH P R PP S — 2% F6 2
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2

6.3.6. SMERETERURERIE
6.3.6.1. AR
£ HSE ) bypass #30(RCC_CR ] HSEBYP B fi), 5 Py st 4k s i 5 1k TR, MRZAY 10 1 Aks

HE T H AR, AEE P,

el GPIO 1% .
TW(HSEH)
Vhisen
90%
10%
VHSEL
tr(”%,,k 4»7<ti(HSE) - >t
- Thise —
6-1 AN s s ek st e 1
R 6-11 R0 iy i e
iRed SHO &/ME HRUE BAE HAT
frse_ext FH P ANER I B % 0 8 32 MHz
VHseH NG S B E 0.7vCC VCC v
VhseL N 5| B FLP Vss 0.3VCC
BwHsEr) N T 15 ns
tw(HSEL)
ftrse) i3 0 THI T R ] 20 ns
tiHsSE)
&D) FHTHRIIE, ASTEAEFE SR

6.3.6.2. SMERRTER Bk
7E LSE [ bypass #:{(RCC_BDCR [¢] LSEBYP & i7), 5 P AR IR d g5 1B TAE, AR 10 7E N

FrUER) GPIO f# ] .
A
- Twsen)
VLSEH
90%
10%
VLSIEL
brisely) | g N Tu(Lsey) }t
«—— Tise —
6-2 AP IR 5 1
X 6-12 JMERARIE I e
i) SHO B/ME HARME BAE 2R ivA
fLSE ext FH P AR AR 32.768 1000 kHz
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ViseH NG| T LR 0.7VCC vV
VLseL N 5| B HLF 0.3VCC Vv
BLSEH) iy N 5 A T 1 450 ns
tw(LsEL)
s 9N FHF W 1B ] i 50 ns
tiLsE)

(L et RE, AEE IR,

6.3.6.3. SMEBEEMAMAE
A DU 72 4~32MHz I S iAW B i iR 8% o FERCH AR, AR GO A ROZR T RESELT A, IX AT LA
it AR TR S Bl A e I TR] /M
R 6-13 HMH ra o AR

5 SH %O B/AME® | ARME | BRE® | BAr
fosc_in IR LIS - 4 32 MHz
During startup 5.5
VCC=3V,Rm=30gq, 0.58
CL=10pF@8MHz
VCC=3V,Rm=45gq, 0.59
CL=10pF@8MHz
IDD® HSE Ikt VCC=3V,Rm=30¢, 0.89 mA
CL=5pF@48MHz
VCC=3V,Rm=30gq, 1.14
CL=10pF@48MHz
VCC=3V,Rm=30gq, 1.94
CL=20pF@48MHz
tsumse)® @ | B EhE (] fosc IN=32MHz 3 ms
fosc n=4MHz 15 ms

(L oot A V) S R 8 P R T 13 A 4 T

2 BT RIE, AFEA P Tl

(3)  tsumseE AT GEIEEME) B pHR TGI8 IR E F R SN 8], BEXIFRAE SR AR I, AR
RAEIR ST RE S HIRKZE S

(4 BHRETHEZEER, AEE P,

6.3.7. AEPEHMETEHIE HSI Rt
R 6-14 PR ST S R

i) ¥ Fdin BAME | ARME | BKME | B

23.83@ 24 24.17@ | MHz

21.97@ | 22.12 | 22.27@ | MHz

fus | HSI B Ta=25°C,VCC=3.3V 15800 | 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@ 2@ %
A HS| i % i 5 I :
Temp(s AT VCC=1.7V~5.5V, T)=-40C~85C | -4® 2 %
frrim@® HSI ki 0.1 %
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Dhsi® pcstnd 451 551 %
tswabsy | HSI £ %€ B[] 2 40 us
4MHz 100 uA
8MHz 105 uA
I @ | HSIZ
PPrs) 2L 16MHz 150 uA
22.12MHz, 24MHz 180 uA
&B) HHTHORIE, AR = sl
(2) BRI T HZEE R, AEAHIER.
6.3.8. PP BHIR LSI 4t
F 6-15 PR ARAT I SR
(il S8 e Yii BME | ARUE | BKRME | BA
fLsi LSI #ii Ta=25°C,VCC=3.3V -3 +3 %
VCC=1.6V~5.5V T,=0C~85C -10@ 10@ %
Atem LS| A i 5
Tempsh R ERS VCC=1.6V~5.5V,T,=-40C~85C | -20@ 200 | %
frem® | LSI A 0.2 %
tstabesy @ | LSI &5 B[] 150 us
loowsy @ | LSI ZhiE 210 nA
&B) R THRIE, ATEA P2 Hlat .
2) BIaRETHERE R, AEA=FNH.
6.3.9. BiHIF PLL %t
* 6-16 BiHAREME
il S #4 BAME | HAUE | BKE | B
feLL N LN B Ta=25°C,VCC=3.3V 241 240 MHz
fLL_out B H AR Ta=25°C,VCC=3.3V 481 48 MHz
Jitter JE¥HELB) 0.3® ns
tLock BiAFI [R] fpLL IN=24MHZ 15 400 us
&B) R THORIE, AFEA = sl
6.3.10. A4t
* 6-17 fEfifias Rt
s ¥ %M WA | &RKXEY | B
tprog Page program - 1.0 1.5 ms
terasE Page/sector/mass erase | - 3.0 4.5 ms
| Page programe 2.1 2.9 mA
op Page/sector/mass erase 2.1 2.9 mA
&D) & THORIE, AFEA =Rl
K 6-18 fHfitr a5 HOM s R
| w5 | BH | & ENCIEEYE
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Nenp B5 R Ta=-40~85C 100 kcycle
treT B PRAF A FR 10 kcycle Ta =55C 20 Year
&D) BIRRE T HEE R, ANEAP R IR,
6.3.11. EFT 4k
e S5 X4 &% HRIE AL
EFT to 10 IEC61000-4-4 B 2 KV
EFT to Power IEC61000-4-4 B 4 KV
6.3.12. ESD & LU %t
% 6-19 ESD & LU #514:
iRes ¥ A% BRI I:=R v
VESD(HBM) H AU L (AR T) ESDA/JEDEC JS-001-2017 6 KV
Vespcom | S TR FEL s (8 L I e A Y ) ESDA/JEDEC JS-002-2018 1 KV
Vesomwy | FFASTBCE HL (DL ) JESD22-A115C 200 v
LU ### Latch-Up JESD78E 200 mA
6.3.13. ¥ A4k
% 6-20 10 B4
iRes SH %A% &/ME BRI BAE LR\
ViH BN 5 HL T LR VCC=1.7V~5.5V 0.7VCC \Y;
ViL PN Mz sV VCC=1.7V~5.5V 0.3VCC \Y;
Vhys® s R aR e HL s 200 mV
likg NI HL 1 uA
Rpu i HBH 30 50 70 kQ
Rep i H 30 50 70 ko
Cio® El)EER 5 pF
&D) R THRE, AEAF= IR,
F 6-21 Hr it H R RE
7S SHO -3 &/ME BAE | Bir
VoL lo.=8mA,VCC =27V - 0.4 Vv
COM 10 % oz ‘

VoL i fREy lo.= 4 mA, VCC = 1.8 V ] 05 Vv
Vo ® lo. = 20 mA, VCC = 2.7V - 0.4 Vv
Vo ® lo =10 mA, VCC =1.8V - 0.5 Vv
Vo® lo=40 mA, VCC = 2.7V - 0.4 V
Vo ® lo. =20 mA, VCC =1.8V - 0.5 Vv

COM_L 10@%; 2| ’
VoL® - Ry loL = 60 MA, VCC = 2.7 V - 0.4 Vv
Vo ® lo. =30 mA, VCC =18V - 0.5 Vv
Vo® lo=80mA, VCC = 2.7V - 0.4 V
Vo ® lo. =40 mA, VCC =1.8V - 0.5 Vv
VoH lon=8mA,VCC =27V VCC-04 - V
COM 10 % i 75 1. °F ’
Vo i F ey lo =4 MA, VCC = 1.8 V VCC-05 : Vv
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Vo ® lon = 20 mA, VCC = 2.7V VCC - 0.4 - \Y;
Vo ® lon =10 mA, VCC =18V VCC - 0.5 - \Y
Vo® lon = 40 mA, VCC = 2.7V VCC-0.4 - \Y
Vo ® lon =20 mA, VCC =18V VCC - 0.5 - \Y
COM L 10@% H &5 H S :
VoL® - L lon = 60 MA, VCC = 2.7V VCC - 0.4 - Vv
Vo ® lon =30 mA, VCC =18V VCC - 0.5 - \Y
Vo® low = 80 mA, VCC = 2.7V VCC - 0.4 - \Y
Vo ® lon = 40 mA, VCC =18V VCC - 0.5 - \Y
&D) 10 KA n] Z25 5] e LHIAREMFFS .
2) COM_L 10 Hiiii 80mA/60mA/40mA/20mA R R AE R HE .
(3) BRI T HZEE R, NEA PR,
6.3.14. NRST 5| &
% 6-22 NRST & [k
55 SH %14 B/AME | BABE | BKE | B0
ViH PN SN VCC=1.7V~5.5V 0.7VCC \Y;
ViL N H PR VCC=1.7V~5.5V 0.2vCC \Y;
Vhys@ | B8 4R i B 300 mV
likg NI L 1 UuA
Reu Y | bEdirapH 30 50 70 ko
Rep V' | Tzl 30 50 70 ko
Cio 5| 1 H 2 5 pF
&D) B RAE, A= R .
6.3.15. ADC 4
% 6-23 ADC 54
i) S %A% B/ME | HABE | BKE | B4
Iop ke @0.75MSPS 1.0 mA
Cin® PN 8RR AN AR 45 HEL 2 5 pF
F L2 AN R VCC=1.7~2.3V 1 4 6 MHz
Ape VCC=2.3~55V 1 8 120 | MHz
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® +2 LSB
INL®) +3 LSB
Offset® +2 LSB
&D) TR, ASTEAE = Hliat
(2) BRI THZEE R, NEA PR,
6.3.16. EhEiasdsm:
% 6-24 L asrtEM
T ¥ %1% &/ME | EE | BRRME | B
VIN Input voltage range 0 VCC V
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VBG Scale input voltage VREFINT V
VSC Scaler offset voltage +5 +10 mV
IDD(SCA | Scaler static con- 0.8 1 uA
LER) sumption
tSTART _ .
SCALER Scaler startup time 100 200 us
Startup time to reach High-speed mode 5
tSTART propagation delay us
specification Medium-speed mode 15
200mV step; | High-speed mode 40 70 ns
30_0mv over- | Medium-speed 0.9 23 us
, rive mode
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
Medium-
i speed mode; )
IDD consumption V\[/)ith o With 50kHz and
glitcher i_lOOmv over- 8 UA
drive square sig-
nal
Static 250 uA
High-speed
mode:; No With 50kHz and
deglitcher i_lOOmv overj 250 UA
drive square sig-
nal
(D HETHORIE, ATEAE = sl
6.3.17. RELRSERrE
# 6-25 I AL AR
el ¥ BRME | ARE | BKE | BT
TD VTS linearity with temperature +1 +2 C
Avg_Slope® Average slope 2.3 2.5 2.7 mV/C
V30 Volta