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31.4.6. Arctan FIAMIRETTEEE (CORDIC_Y) oottt ettt 499
31.4.7. CORDIC Mod Z55RE1FEE  (CORDIC_MOD) eovveceeeeceeeeeeeeeee e 500
31.4.8. ARCTAN Z5ERZ57728 (CORDIC_ARCTAN) ooiieieceeeeeeeeeeeeeee e sennes 500
31.4.9. FIFHRETIEEE (DSP_RAD) ..ooceoeieeeeeeeeeeeeee e n e en s neseennees 501
31.4.10. SOQRT ZERTETIFEE (DSP_SQRT)  coovoeieeeeeeeeeeeeeeeeeeeeee et er s ees s neseen s 501
31.4.11.  JRESETIFEE (CORIC_SR) oottt 501
I - 1 -2 OO 503
Y R . 5 OSSOSO 503
32.2.  BIBIOFRFITRIEIIBD ..o 503
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32.2.1. SWD PRI ...ooececeeeeee ettt eaeeas 503
32.2.2.  RIEHI SW-DP BIIITD ...vcvoveeeeeeeeeeecteeeeee et 504
32.2.3. SWD B EAIPIEB ERIAN TRL ovovveeeeceeeeeceeeee et see et 504
32.3. ID A A BT ..ottt ettt ettt re e 504
324, SWD PRI oo ettt ettt eeaeaas 504
3240, SWD HII M oottt 504
B2.4.2. SWD HIBEH oottt 504
32.4.3. SW-DP JRZEH(reset, idle States, ID COUR).........ciiviririeririereeieresieieee s 505
32.4.4. DP and AP SEE/BIT] ...vcvveeeeeeeeeeeeeeeteeee ettt n s n et 505
B2.4.5.  SW-DP BI TR . oottt 506
TV == == OO P 506
2T =) AU 506
32.6.  BPU BATERATT(Break POINt UNI) .........coeueveeeececececeecceeseseees e stesetateae e ebessiesssnsnenans 507
2 =1 =T U0 3 - = OO ST 507
32.7. FHBEER T DWT (Data WatChPOINT) .....ecveiveieiicieieieeee ettt er et esie et sne e 507
2 A0 W 0 VY v = = OO 507
A G R D\ A B ] 3 = N = SRR 507
32.8. MCU JFEHIHEBR (DBGMCU) ..ottt esnes e 507
32.8. 1. RIIEE RIS oot 507
32.8.2. HFERTES. B, bXCANFII2CHIMA oo 507
K TR 0 =T = =TSR 508
32.9.1. DBGiZ%E ID XAZZF/FEE(DBG_IDCODE) ....c.ciicveeeeeieteeeeeeietee ettt 508
32.9.2. VEIE MCUBCEZTFEE (DBGMCU _CR).oovoeoeececeeeeeeeeeeeeeeee et en s, 508
32.9.3. DBG APB freeze Z7F88 1 (DBG_APB_FZ1)....cocioiieeeeeeeeeeeeeeeeeeeeeesee s 509
32.9.4. DBG APB freeze Z1F88 2(DBG_APB_FZ2).......cocoioieeeeeeeeeeeeeeeeseeeeeseeeees e 510
L=< 1751 OO 511
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SEREERPEANGESTIR

/A= 3%
read/write (rw) PG EEEE It
read-only (r) B RBEIEIAL

write-only (w)

BHRESIA, BRI SRESEE

read/clear writeO (rc_wO0)

BARTLAEI A, BeJLUBIES 0 iRz, 5 1 MIAIToRm

read/clear writel (rc_w1)

AR LASEIEA, tRETLUBEE 18k, 5 0 XWItfTcEm

read/clear write (rc_w)

BB B NS 7 EBiEkRAL, BAZMREAFER

read/clear by read (rc_r)

AT LUERIX ML, RIS BaEEIER 0, BAMNASHIBAIE

read/set by read (rs_r)

FARTLUSEUX ML, SN2 BaEIREN 1, BEAMNASEIBAIE

read/set (rs)

BARTLURIEA, BAJLARBIAIA 1, 5 0 XM

toggle ()

BAHTLUBIT BN 13RI, BN 0 T3

Reserved (Res)

REBAL, WRIHEEEE
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2.

RAERBIEER

SWCLK

SWDIOo
as AF

INP
INN

MOSI,MISO,SCl
NSS as AF

MOSI,MISO,SCI
NSS as AF

<] awe |

CORTEX-MO0+
fmax= 72MHz

NvIC ‘

IOPORT

INT_TRL

Xujew sng

[ > Flash Memory Voltage
I 0 vbb Regulator

TEST vceio

=l e
vce SUPPLY
SUPERVISION
K= sram
POR/BOR
PVD PVD_IN

GHV-S

=N

EXTI
[T

from peripherals

=]

Filter —— NRST
£13(8
HSE XTAL OSC [Tosc_in
RCC 4-32MHz 0sc_ouT
Reset! & clock control
LSE XTAL OSC [ oscaz2_in
A 32KHz ~|_osc32_out

LI

System and peripheral
clocks, System reset

S-AHB TO S-APB

adv-S

4dv-S

[woe J=)
[wwos [ —
[
[ K=

e ()
Cosowes ()

COM([3:0], SEG[17:0]
as AF
CH1~CH4, BKIN,
CHIN~CH3N, ETR as AF
CH1~CH4, ETR

CH1 as AF

CH1, CHIN
BKIN as AF

<,‘:’> | — 1Hz Out as AF

RX,TX,RTS,CTS,
CK as AF

RX,TX,RTS,CTS,
CK as AF

RX,TX,RTS,CTS,
CK as AF

SCL,SDA

SCL,SDA

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

2-1 R EINEE]
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3.1.

FhEsR T C %R
R

RERLATERD ERk
® [ Master
— Cortex-M0O+
— 1BFEDMA
m =1 Slave
—  NEB SRAM
— REB Flash
— 75 AHB-APB Bridge B AHB

DMA Channels 1 to 3 m t

v ﬁ Flash memory interface “ FLASH

ADC
RAM CTRL '
L “ pRAM TIM1,TIM2,

TIM14,TIM16,TIM17

Bus matrix 12€C1,12C2,
USART1, USART2,USART3,

SPI1,5PI2,1251,

LCD CTRL,

ARM
Cortex-M0+ m

DBGMCU,
Core

SYSCFG,
COMP1,COMP2,
OPA1,0PA2,

LPTIM,IWDG,WWDG,
RTC,
PWR,

AHB-to-APB bridge IV  — — — — — —

IOPORT

GPIO Ports CORDIC

B 3-1 RFLEM
B RRR&
ZE B Cortex-MO+IR G /D ELEEE bus matrix, [5E FAREIECPUFIDMARYHEL,

B DMAR%Z

ZRELEDMARIAHB masteriZ[1iEEZ R &Matrix, HEZMatrixEHECPUFIDMARTSRAM,
Flash?7fi%g88. FIAHB/APBRISMEIIEL,

B R%kMatrix

REEMatrix BEEETECPUREAIDMARELRY T, 1Z{T#{FEARound Robin&i%, R&MatrixdiMas-
ter (CPU, DMA) #slaves (Flash memory, SRAMZ#JAHB-to-APB bridge).

B AHB-to-APB bridge (APB)

The AHB-to-APB bridget&{t 7 7EAHBFIAPB R 2 (B E£1EE 2% Bridge A9 MZ ML BRET,
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3.2. fFE=RLESIEET

TEFIFIEEE. BUETRMBEE. =780 10 ports A —IRULTE— &M 4-Gbytes Z[8), iZitubELA/NiR
WIBFEAEE (— P word F, REFHOEREREHEIL) .
BASUZEHE RIS AL 8 4 512 Mbyte B Block X1,

User space
ARM Cortex MO+
0xE000 0000 Internal periphrals
0x5001 1FFF
Block 6 IOPORT 0x5000 0000
0xC000 0000
0x4002 63FF
AHB
Block 5 0x4002 0000
0xA000 0000
0x4001 5BFF
APB
Block 4 0x4001 0000
0x4000 A7FF
0x8000 0000 APB
0x4000 0000
Block 3
0x6000 0000 OXLFFF FFFF
Reserved
Ox1FFF 1000
Block 2 Factory config. bytes Ox1FEF OF80
Periphrals Factory config. bytes Ox1FFF OF00
0x4000 0000 Option bytes OXLFFF OE80
— uib OXLFFF OEOO
Block 1 | _____FTParameter ____ OXLFFF 0D80
______ User OTP Data _ __ _ _| 0x1FFF 0D0OO
0x2000 0000 RAM System memory
Ox1FFF 0000
Block 0 0x0800 FFFF
oC
Code Main flash
00000 0000 0x0800 0000
Main flash/ 0x0000 FFFF
dd o System flash/
Addressable space
P RAM 0x0000 0000
& 3-2 FfiBashrsy
7 3-1 TFiERSHhlE
Type Boundary Address Size Memory Area Description
SRAM 0x2000 2000-0x3FFF FFFF - Reserved -
0x2000 0000-0x2000 1FFF 8 KBytes SRAM -
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Type Boundary Address Size Memory Area Description
Ox1FFF 1000-0x1FFF FFFF 4 KBytes Reserved -
Ox1FFF OF80-0Ox1FFF OFFF 128 Bytes Factory config. bytes -
Ox1FFF OF00-0x1FFF OF7F 128 Bytes Factory config. bytes FRFEF EZIRY HSI triming &
Ox1FFF OE80-Ox1FFF OEFF 128 Bytes Option bytes 1 A EREE(E option bytes (&
Ox1FFF OE00-Ox1FFF OE7F 128 Bytes uID Unique ID
Code Ox1FFF 0D80-0x1FFF ODFF 128 Bytes Reserved -
Ox1FFF 0D00-Ox1FFF OD7F 128 Bytes User OTP Data BRFX
Ox1FFF 0000-0x1FFF OCFF 3.25 KBytes | System memory 758 boot loader
0x0801 0000-0x1FFE FFFF - Reserved -
0x0800 0000-0x0800 FFFF 64 KBytes Main flash memory -
0x0001 0000-0x07FF FFFF - Reserved -
0x0000 0000-0x0000 FFFF 64 KBytes TR Boot R B IR, -
1. ERZTEWRES reserved BIZSiE), FTRAHITEIRME, €50,
%= 3-2 JNRETrasthit
Bus Boundary Address Size Peripheral
0xE000 000-0xEOOF FFFF 1 Mbytes MO+
0x5000 1800-0x5FFF FFFF - Reserved
0x5000 1400-0x5000 17FF 1 Kbytes GPIOF
0x5000 1000-0x5000 13FF - Reserved
IOPORT 0x5000 0C00-0x5000 OFFF - Reserved
0x5000 0800-0x5000 OBFF = Reserved
0x5000 0400-0x5000 07FF 1 Kbytes GPIOB
0x5000 0000-0x5000 03FF 1 Kbytes GPIOA
0x4002 4000-0x4FFF FFFF - Reserved
0x4002 3C00-0x4002 3FFF - Reserved
0x4002 3800-0x4002 3BFF 1 Kbytes HDIV
0x4002 3400-0x4002 37FF 1 Kbytes CORDIC
0x4002 3000-0x4002 33FF 1 Kbytes CRC
0x4002 2400-0x4002 2FFF - Reserved
AHB 0x4002 2000-0x4002 23FF 1 KBytes Flash
0x4002 1C00-0x4002 1FFF = Reserved
0x4002 1800-0x4002 1BFF 1 KBytes EXTI
0x4002 1400-0x4002 17FF - Reserved
0x4002 1000-0x4002 13FF 1 KBytes RCC
0x4002 0400-0x4002 OFFF - Reserved
0x4002 0000-0x4002 03FF 1 KBytes DMA
0x4001 5C00-0x4001 FFFF - Reserved
APB 0x4001 5800-0x4001 5BFF 1 KBytes DBG
0x4001 4C00-0x4001 57FF - Reserved
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Bus Boundary Address Size Peripheral
0x4001 4800-0x4001 4BFF 1 KBytes TIM17
0x4001 4400-0x4001 47FF 1 KBytes TIM16
0x4001 3C00-0x4001 43FF - Reserved
0x4001 3800-0x4001 3BFF 1 KBytes USART1
0x4001 3400-0x4001 37FF - Reserved
0x4001 3000-0x4001 33FF 1 Kbytes SPI1
0x4001 2C00-0x4001 2FFF 1 Kbytes TIM1
0x4001 2800-0x4001 2BFF - Reserved
0x4001 2400-0x4001 27FF 1Kbytes ADC
0x4001 0400-0x4001 23FF - Reserved
0x4001 0300-0x4001 03FF OPA
0x4001 0200-0x4001 02FF 1KBytes COMP1 and COMP2
0x4001 0000-0x4001 O1FF SYSCFG
0x4000 B400-0x4000 FFFF - Reserved
0x4000 B000-0x4000 B3FF - Reserved
0x4000 8400-0x4000 AFFF - Reserved
0x4000 8000-0x4000 83FF = Reserved
0x4000 7C00-0x4000 7FFF 1 KBytes LPTIM
0x4000 7400-0x4000 7BFF - Reserved
0x4000 7000-0x4000 73FF 1 KBytes PWR
0x4000 5C00-0x4000 6FFF - Reserved
0x4000 5800-0x4000 5BFF 1 KBytes 12C2
0x4000 5400-0x4000 57FF 1 KBytes 12C1
0x4000 4C00-0x4000 53FF = Reserved
0x4000 4800-0x4000 4BFF 1 KBytes USART3
0x4000 4400-0x4000 47FF 1 KBytes USART2
0x4000 3C00-0x4000 43FF - Reserved
0x4000 3800-0x4000 3BFF 1 KBytes SPI2
0x4000 3400-0x4000 37FF = Reserved
0x4000 3000-0x4000 33FF 1 KBytes IWDG
0x4000 2C00-0x4000 2FFF 1 KBytes WWDG
0x4000 2800-0x4000 2BFF 1 KBytes RTC
0x4000 2400-0x4000 27FF 1 KBytes LCD
0x4000 2000-0x4000 23FF 1 KBytes TIM14
0x4000 1800-0x4000 1FFF - Reserved
0x4000 1400-0x4000 17FF - Reserved
0x4000 1000-0x4000 13FF - Reserved
0x4000 0800-0x4000 13FF - Reserved
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Bus Boundary Address Size Peripheral
0x4000 0400-0x4000 07FF = Reserved
0x4000 0000-0x4000 03FF 1 KBytes TIM2
3.3. AL SRAM
B EERE 8 KB SRAM, 1@id bytes. half-word (16 bits) 3¢& word (32 bits) EIFFZETIAE] SRAM,
AJiEIT option byte iZTE SRAM B9A/\, 73 8 kB/6 kB/4 kB/2 kB, LABCE flash size BUBJEEE. (4
BEANT 8 KBRS, BUXIREEEISAIOESIRE, S74E HardFaul)
3.4. Flash T2
Flash fZfE=s G ™A ERIVIER X IR R :
B Main flash XI5, 64 KBytes, BERANAREFMIAFLIE. TRIEARFREN S 64 kBytes/
48 kBytes/ 32 kBytes/ 16 kBytes, FAT1FERAFREFFIAFEIE. HREN/NT 64 kBytes &
B, REREEEINERYEAIS4E HardFault,
B Information Xi&, 4 Kbytes, BEIELUTERD:
— Factory config. bytes 0, 128 Bytes, FAF1E
—  HSISREREREEIE, RXIRAY Trimming (&
— XN HSI ARBRERNIRER A ESH(E
— Factory config. Bytes 1: 128 Bytes, FBFFI:
—  _EEIERIEES
— UID: 128 Bytes, AAF&EHUSHAIUID
— Option byte: 128 Bytes, FIFEFC G IFMERIFAECEE
— User OTP Data: 128 Bytes, FFZEAF#IE
Flash #OCIET AHB IHXAVEEEFIEUELR, BEEEHFELI S flash AIER
SHREEAF,
3.5. Boot &z
i&@id BOOTO pin #0 boot EZE{Z nBOOTL (fFHZTF Option bytes &) , ANER=FMAERIEE
I, SIRERFIR:
%k 3-3 Boot Fit &
Boot mode configuration
nBOOT1 bit BOOTO pin Mode
X 0 1542 Main flash {EAEE1X
1 1 %42 System memory {EEmIX
0 1 15 SRAM AR

7EiZ startup ZERfS, CPU MitbiE 0x0000 0000 BUEHTRANE, AN EENTEiES8HY 0x0000 0004
HHFFFIRHITIES . BURTHRIEEAEHEL, Main flash, system 77fifERak#E SRAM IRARUI T
Tiaa:
B Boot from main flash: main flash IR[SaNTFHEESZSEIAY 00000 0000 X435, (BE2PARATLUEE
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3.5.1.

3.5.2.

AREVFFEESZSIA] (0x0800 0000) #HATifAl, HHiEi, Flash ZS[EIETLAMIMELE 00000 0000
;& 0x0800 0000 if5|TZ,

m  Boot from system memory: system memory 333F7ESEITFEEREZE) 0x0000 0000, {BE(BA
BILANEASRAHEIEZS[E] 0x1LFFF 0000 i37a1E,

B Boot from SRAM: SRAM XIFFEBHFiEEFZIEIAY 0x0000 0000, {EE{BAARILAEIL 0x2000
0000 HeatisEZE,

=FhERRIEIRR

Y05 Boot mode #iE#E, MABT4TILMENEREFT B #IAAAEMERS. XAMEXUET SYS-
CFG configuration register 1(SYSCFG_CFGR1)f MEM_MODE (\Ii%&iRE,

R B 22
Boot loader S R AEFMERE N, FFHUE system memory Ff, BRRGERE TE S TEOHT

X7 flash FFAESSAVRRB A :
B USART, XM PA14/PA15 8¢& PA9/PAL0 & PA2/PA3
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4.1.

4.2.

4.2.1.

Embedded Flash memory

WEEERHE

Page size: 128 Bytes

u Sector size: 4 kBytes

Main flash block: maximum 64 kBytes(16 k x 32 bits)
Information block: 4 kBytes(1 k x 32 bits)

N Hl R BRI E AT :

B (NEFEESHER
m 5{FF
mEGRIP

REFIEEN A

R

Flash f7fiasm 32 (UBERIFMESEITTAM, TLARIEERINEIENE, Page size 79 128 Bytes,

sector size /9 4 KBytes,

MIDBEL, Flash 7Z{i%884> /9 Main flash #[] information flash, BIEZBER 64 Kbytes, EEREN 8

Kbytes,

Page erase E#{FRILAR FBF main flash,
MRZBEEFRFIRE, N Mass erase AN AT main flash, FRAEBERFHTF main flash,

= 4-1 (NFE IR b

Block Sector Page Base address Size
Sector O Page 0-31 0x0800 0000-0x0800 OFFF 4Kbytes
Sector 1 Page 32-63 0x0800 1000-0x0800 1FFF 4Kbytes
Sector 2 Page 64-95 0x0800 2000-0x0800 2FFF 4Kbytes
Main memory

Sector 14 Page 448-479 0x0800 EO00-0x0800 EFFF 4Kbytes
Sector 15 Page 480-511 0x0800 FO00-0x0800 FFFF 4Kbytes

System memory Page 0-25 Ox1FFF 0000-Ox1FFF OCFF 3.25Kbytes
User Data Page 26 Ox1FFF 0D00-Ox1FFF OD7F 128bytes
Reserved Page 27 Ox1FFF 0D80-0x1FFF ODFF 128bytes
uiD Sector 16 Page 28 Ox1FFF OEOO0-Ox1FFF OE7F 128bytes
Option bytes Page 29 Ox1FFF OE80-0x1FFF OEFF 128bytes
Factory config0 Page 30 Ox1FFF OF00-Ox1FFF OF7F 128bytes
Factory configl Page 31 Ox1FFF OF80-Ox1FFF OFFF 128bytes

4.2.2.

IRFEREFHER

27/511



PY32F031 &5 SEFHf

4.2.3.

Flash EILURAEA— MBS, WEESHHAR. BIE MRS, U fash
TP RSP ZH TN,

BUSISE EREIET AHB SEHTHI, IRIERILUR FLASH_ACR SF2580 Latency fHa,
RINSEEN flash HAI— N ERE RIS RRRES.

FLASH_ACR.O(LATENCY)fiZ, 439 0, MIZREZNN flash SEBIERIEAHRRS; 2499 1, flash SEiRfEL
AN 1 NEERRRES; 2409 2, flash SHBAEIEND 3 NERIRE. ZHBIEN T AR R AR HAIE
SHEEAY flash REGERRE, TORHTAOEI JiRit.

SR EFIRIRIRE

1E1Z ICP (In-circuit programming) B¢& IAP (In-application programming) BJLAXT flash {75
1E.

ICP: FEREFE Flash FHERAIARE, TILAER SWD #YE# boot loader, FERFMAEAN
MCU &, ICP 2t T IREFIAANRIHEN, FER T A ENEAIEEE socketing.

IAP: BILAERIS R3FETEL, THESHEIEER flash &, IAP RIFAFPENRIETH, &
XS flash ez, A, LAY flash FZiEERhEE T ZBIER ICP fRIZHERIE D NAER.
SNRIEHAT flash SSREBIRIERT, RETENM, N Flash FHERRAIABSRAHRIFH.
EEEEBRIEHAE, (HTIE flash RUBR{FERSHEIE D\, SEERIF—ER, LR FRiRTLAERRY
T, XWHERE, AIEEHTSERIRFR, FREHTAETIEERTEZEL.

NFSFEMRIE, WARFTH HSI (BREHRIE HSI| R B RIS HENR SR ENEHIZ7ES) .
BISLAT flash #=HliEORXESFRR, AILASSIISFIREF:

Acess control register(FLASH_ACR)

KEY register(FLASH_KEYR)

Option byte key register (FLASH_OPTKEYR)

Flash status register (FLASH_SR)

Flash control register (FLASH_CR)

Flash option register(FLASH_OPTR)

Flash special area address register(FLASH_SDKR)

Flash write protection resister (FLASH_WRPR)

Flash sleep time config register(FLASH_STCR)

Flash TSO register(FLASH_TS0)

Flash TS1 register(FLASH_TS1)

Flash TS2P register(FLASH_TS2P)

Flash TPS3 register(FLASH_TPS3)

Flash TS3 register(FLASH_TS3)

Flash page erase TPE register(FLASH_PERTPE)

Flash sector/mass erase TPE register(FLASH_SMERTPE)

Flash program TPE register(FLASH_PRGTPE)

Flash pre-program TPE register(FLASH_PRETPE)
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4.2.3.1.

4.2.3.2.

(N[E3i2i]

HEEfE, flash FHEBRWRP, HLEABEN (LLMBFHEIRN) SHNBREE. B

FLASH_CREHFSREMEAITH (BR7T FB{EEHMEIEINFTIAY OBL_LAUNCH {i7) ., &R flash

NEFEREE, BWMBITS FLASH_KEYR 1788, P48, /SR FLASH_CR FHFaEM

iEl,

BREENT:

R 1: [ FLASH_KEYR ZH77285 A\ KEY1=0x4567 0123

LI 2: [ FLASH_KEYR &77885 )\ KEY2=0xCDEF 89AB

HERIBT FEB<EiE FLASH_CR &H788, BEITREML. HEIRM KEY RIFRT, SLRER

R, FHr=4 HardFault i, IXFERVEIREESE— N SEHIN KEY1 ALLEE, & KEY1 AL,

BENSEEAY KEY2 A ITEE,

FLASH_CR HZ2JLUBE A4S FLASH_CR Z517e8HY LOCK (#ER B,

54b, 2 FLASH_SR Z17880 BSY \#EIAT, FLASH_CR SF8AREHE. ItAT, (Ea=itst

17512557788 (FLASH_CR) RYEMERS(#E AHB SLLAUEIE, BE BSY (HiES.

WESERE

HEMIF, flash FREERSHARIP, BHIEABERY (ELANEETFHESI#EHY) program F erase #4FiH

17. Bfifa, B FLASH_CR HFREAHAITH (BRT A{E reload option bytes A OBL_LAUNCH

fiI) . &IRXY flash B9 erase F program #4E, EBWRBIEE FLASH_KEYR &57788, 74 Unlock

B, /SF FLASH_CR FH7as893ial,

BARSBUIT:

] 1: [ FLASH_KEYR 785\ KEY1=0x4567 0123

], 2: [ FLASH_KEYR #7885\ KEY2=0xCDEF 89AB

HERAIBT FEB=EUE FLASH_CR FfFes, BEIT—XRENL, AR KEY IR, SR

F=EE, FFe4 HardFault R, IXIFRSEIREIES— 1 SREEIA KEY1 AILES, 5#& KEY1 ILEC,

BE"/"E[EHARY KEY2 A ILEE,

FLASH_CR HZ25 I LUBE A4S FLASH_CR &17e8HY LOCK (R BifE.

54h, 2 FLASH_SR 25773509 BSY (i & (RS, FLASH_CR 75 BEHS. LAY, {Hfa=ilst

1TE1Z3f7es (FLASH_CR) RUR{FSSIEE AHB REAVIEIE, BEI BSY1 ES.

WESEE

Flash fZiEssEIRLA 32 (F BN (FHTHFHEFTHIRIESF4 hardfault) H{1TEA page NG

#BE, X FLASH_CR Z7728019 PG fHE{I, CPU [A FLASH 7ZiBSsitiit==a5E 32 (EUET, B

BMERE. EEHE 32 (RIS NIESEL HardFault T,

INRESH flash HAEZSE], 2 FLASH_WRPR FHFRIRENRIPNXE, WSEBRIEREZRS

12, BT FLASH_CR &1F88 WRPRTERR ISt B, Si{FLER, FLASH_CR 778507 EOP

NSAEENL

B{K flash SRURELBAITATR:

1) #9& FLASH_SR Z77280Y BSY {i, FIMTEEZRNRBE EAEMERT flash #34E

2) MRIKBLEAEHITH flash REESIRIE, WIRMHEHZ Page BY 32 1MF (M15RiZ page EF
HEEFR, WHTZ2R, SUBNLZEER)

3) [[@ FLASH_KEYR ZF2XE KEY1F1KEY2, fi#f& FLASH_CR ZZ2EHYRIF
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4.2.3.3.

4.2.3.4.

4.2.3.5.

4) B FLASH_CR Z7788f9 PG {if] EOPIE fiI

5) RIBRBILHITE 1 25 31 NMFHNEERME (RIES 32IE)

6) & FLASH_CR {72810 PGSTRT

7) BE3RANF

8) &fF FLASH_SR 17250 BSY (i[5

9) 19E FLASH_SR Z7880 EOP In& (HEHEMEEEmMTN, ZAMKEN)  ARRHEEZZ
iz

10) MIRTBEESERME, WEKEER PG i

HERZE7) BT, WEEREBshEsN, FR BSY (BN

TFEERIRIE

Flash {28 A] LURER page BHTIRIEME, & #H1T sector Fl mass erase,

Page erase

HEA page # WRP {RiF, EEASHIRAY, LAY WRPERR f#E&E{I. HEH(T page erase

{eRY, ERHITUTEER:

1) 18E FLASH_SR Z788 BSY i, MIARBIEDHITH flash #24E

2) [ FLASH_KEYR Z1F2{KXE KEY1 F1 KEY2, fi#B& FLASH_CR Z7Z28H0{RIF

3) Efi FLASH_CR 5778589 PER {if0 EOPIE {if

4) [A% page SEEHUE (W 32bit HYE)

5) ZfFBSY S

6) 18E EOP RS Ut ERL

7) BEF EOPIRE

Mass erase

Mass erase FIRXJE /- main flash FH{THEIR(E, {BXY information XAEAER. B, 2 WRP 1

{#8E, mass erase NBETRY, A~E7F=4 mass erase ##{E, FH WEPERR &I,

1) #H#{T mass erase FUEBIT:

2) tEBSY I, WIARABIRBIEREHRHITH Flash #2EF

3) [A FLASH_KEYR SRS KEY1,KEY2, fZf& FLASH_CR 7S8R

4) B FLASH_CR Z7728#9 MER {iff[] EOPIE {if

5) A flash BYEE main flash ESEEEEE (32 (EUE)

6) ZEfF BSY (KEF

7) 10E EOP fREAI B

8) i&EZ EOPIR&

Sector erase

Sector erase FISEXT 4 Kbytes B main flash #{TEI2(E, {BXT information XAE(ER. B, 2

FA sector # WRP {RIF, BERASHIER, IHT WRPERR {#E&{i,

#1417 sector erase BB T :

1) Q& BSY i, MAREIXBIEEHITH Flash 12

2) [A] FLASH_KEYR ZHES8KRE KEY1, KEY2, fi#k FLASH_CR 71788

3) & FLASH_CR Z577281Y SER {ifl EOPIE {1

4) [ sector SERHUE
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5) FfFBSY{HKET
6) 1OE EOP IRGARE
7) BZEEOPfF&

4236. ESHBRBEES
Flash NEFEABSEIREHITTERES], BNSIEMRFR. LBEUAER, EHRITES
FIBREAIRTEISEL, IRER HSI 9 24 MHz 0S¥, HEH T HSI HiHsRER, FEXS Flash pro-
gram R Az G S EeR it TIEFRNEC E.
4.3. FmfE—B{3tRiRE (UID)
E— SR TRRAS BN A7 = -
m BEFIS
B XWREBNERERT, SEBEERSINERELRSBNZ2M
B HEREEFEIES
B RE-SORRRE T I N THEHIREEHE—NSE S,
B AFKITAREREDX L, SRR UALIRFD/HF/FERR S EH TIEN, &
EEREENNEREELE.
Eiib: Ox1FFF 0E00
UID Bits
Offset Address Description
7 [ e | s [ 4| s3] 2] 1] o
0 Lot Numer Lot Number ASCII
1 Lot Numer Lot Number ASCII
2 Lot Numer Lot Number ASCII
3 Lot Numer Lot Number ASCII
4 Wafer Number Wafer Number
5 Lot Numer Lot Number ASCII
6 Lot Numer Lot Number ASCII
7 Lot Numer Lot Number ASCII
8 internal code internal code
9 Y coordinate low order Y coordinate low order
10 X coordinate low order X coordinate low order
11 X,YCoordinate high address Y coordinate high order X coordinate high orde
12 Fixed code 0x78
13 internal code internal code
14 internal code internal code
15 internal code internal code
4.4. Flash #IRFH
4.4.1. Flash EIREHEA

R AIAY flash B information RIAYERD KEWERIEIRFT R, AREFRGREERFHYINA
REXEHTROEE. than, B R LUSEAEEEE R,
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ATHENZEMY, EBRFPLUEN R RB A2 BIfFE.

3 4-2 JINFTIET

31 [ 30 [ 29 [ 28 | 27 | 26 | 25 | 24 23 [ 22 [ 21 | 20 19 | 18 | 17 [ 16

|
FHEM 1 ARG FIHIER 0 B
15 [ 14 | 13 | 12 11 | 10 | 9 | 8 7 ] 6 ] 5] 4 ] 3] 2111 o0

I 1 FIIEIN 0

NFHHRSAT UNRIEIF DS FHARF s thinEs], T LUNA TR F T RIEX SR

F):

s

B FLASH user option Z1F88 (FLASH_OPTR)
B FLASH SDK area address Z{788 (FLASH_SDKR)
M FLASH WRP address 2788 (FLASH_WRPR)

% 4-3 IF TS

Stbhit iR
OX1FFF OE80 NFERFEI M ERBISENFET
OX1FFF OE84 BOR EtENERS
Ox1FFF OE88 INfF SDK izt R HAMBAEIF T
Ox1FFF OE8C INF WRP HEUERIIEIRT 15 R EAMD
0x1FFF OE90 Reserved
Ox1FFF OE94 Reserved

Reserved

Reserved

Reserved

0x1FFF OEFC Reserved

B Flash APEBRAERF T

Flash memory address: Ox1FFF OE80

Production value: Ox4755 B8AA

ELEENR (POR/BOR/OBL_LAUNCH) S, M flash information memory A9ISEIR=T5 X igiEH
HBENAYE, BAEIZEFRHEMAY option bit,

31 30 29 28 27 26 25 24 23 22 21 20 19 | 18 | 17 | 16
~NRST_ | ~WWDG | ~IWDG ~BOR_
~nBOOT1 ~BOR_LEV[2:0] ~RDPJ[7:0]
MODE _SW _SwW EN
R R R R R R R R R R R R R R R R
15 14 13 12 11 10 9 8 7 5 4 3 2 1
NRST_ | WWDG | IWDG BOR_
nBOOT1 BOR_LEV[2:0] RDP[7:0]
MODE _SW _SW EN
R R R R R R R R R R R R R|R|R| R
Bit Name R/W Function
31 ~nBOOT1 R nBOOT1 HI=H3
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Bit Name R/W Function
30 ~NRST_MODE R NRST_MODE HI#5
29 ~WWDG_SW R WWDG_SW Wz
28 ~IWDG_SW R IWDG_SW HIRHS
27 ~IWDG_STOP R IWDG_STOP HIfz5
26:24 Reserved R Bit[10:8]AY/ 3
23:16 ~RDP R RDP RIH5
15 nBOOT1 R 5 BOOT PIN —ig, EFESHEERN
0: {XEfmA
14 NRST_MODE R
1: GPIOIhgE
0: F&{4 watchdog
13 WWDG_SW R
1: {4 watchdog
0: & watchdog
12 IWDG_SW R
1: #¥{4 watchdog
STOP #&35f, IWDG &4
11 IWDG_STOP R 0: STOP &z IWDG it#us1tE
1: STOP#&=F IWDG iH#E&
10:8 Reserved R
OxAA: level 0, read protection inactive
7:0 RDP R
JE OxAA: level 1, read protection active
B BOR EeERYEIRFT
Flash memory address: Ox1FFF OE84
Production value: OxFFFF 0000
£ S (POR/BOR/OBL_LAUNCH) BEHUS, M flash information memory RSG5 XiEiE HE
NAEYE, BAEIZZF818MNRY option bit,
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
R R R R R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res BOR_LEV[2:0] BOR_EN
R R R R
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Bit Name R/W Function
31:20 Reserved R Bit[15:4]H9 5
19:17 Coéngéf_“ﬂ_%r\‘}ed R | BOR LEV KRB
16 ~BOR_EN R BOR_EN A9/%%3
15:4 Reserved R
000: BOR LFHEHE/S 1.8V, TRESRENR 1.7V
001: BOR LFHEHEAN 2.0V, THERENR 1.9V
010: BOR LFHEHEAN 2.2V, THERENM 2.1V
011: BOR LFHEHE/S 2.4V, TRESRIENR 2.3V
31 BOR_LEV[2:0] R
100: BOR LEFEEN 2.6V, THEEHERL 2.5V
101: BOR EFHSEN 2.8V, THEIEN 2.7V
110: BOR EFHSEN 3.0V, THEIEN 2.9V
111: BOR LEFSEN 3.2V, THEEMERL 3.1V
BOR enable
0 BOR_EN R 0: BOR AfsEgE
1: BOR f§ifg, BOR_LEV #2{EMA

B Flash SDK Kigitbiit f9iEIRFT

Flash memory address: Ox1FFF OE84

Production value: OxFFEO 001F

LS (POR/BOR/OBL_LAUNCH) BEHUS, M flash information memory B3I X igisE HAH
NAYE, BAZRZEF=REMAT option bit,

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. ~SDK_END[4:0] Res. | Res. | Res. ~SDK_STRT[4:0]
R R R R R R R R R R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. | Res. | Res. SDK_END[4:0] Res. | Res. | Res. SDK_STRT[4:0]
R R R R R R R R R R
Bit Name R/W Function
" &l Reserved R | Bit[15:13]A9/E3
Complemented
28:24 P R SDK_END Hy#5
SDK_ENDI[4:0]
23:21 Reserved R Bit[7:5]19/% 5

Complemented
20:16 R SDK_STRT HI%#5
SDK_STRTI[4:0]

15:13 Reserved R
12:8 SDK_END[4:0] R SDK Xig&ERittt, B—RXIRAILSHA 2 Kbytes
75 Reserved R
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Bit Name R/W Function
4:0 SDK_STRT[4:0] R SDK XigFroaitit, S—XIRAILEH A 2 Kbytes
B Flash WRP it Bi%IRF T
Flash memory address: Ox1FFF OESC
Production value: 0x0000 FFFF
ELEBEf (POR/BOR/OBL_LAUNCH) /.M flash information memory A9SEIRT5 X Iai5EH4E
MNAYE, BAE%ZFES1EMRY option bit,
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
~WRP[15:0]
R R R R R R R R R R R R R R R R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WRP[15:0]
R R R R R R R R R R R R R R R R
Bit Name R/W Function
Complemented
31:16 R WRP §/z55
WRP
0: sector[y]#{FH
15:0 WRP R 1: sector[y]F{RIP
y=0~15
4.4.2. B Flash #IRFEH

SfIf5, FLASH_CR HFSHSItFHEXRIEHERIPH. SXNEF i TIEXER R,

FLASH_CR Z17=8HH) OPTLOCK Uik S (R BXIREEEEMLIRIE) .

TSR ARRIZS 7R

1) BURERE, 8 FLASH_CR HFsRIISRP

2) [ FLASH_OPTKEYR ZF88, 5§ OPTKEY1=0x0819 2A3B

3) [ FLASH_OPTKEYR ZF88, 5 OPTKEY2=0x4C5D 6E7F

HITERNAS FERSBE FLASH_CR H17s8, BHEIT—RENL, £ KEY WFEIRN, S74E5%
SRR, F74E HardFault FlT,

User option (information flash fUEIN=ET) SJLUBITRAS FLASH_CR 257880 OPTLOCK {iZ,
WIRIPE, LA EERR/ SR E.

SNERERMHENL Lock fiZ, N OPTLOCK i/t B &,

{E2X P RYEIRF TS

EFPRISERE, IR Main flash BHREA—HE. HESEIFT, FEHTOTEER:
1) FZEEANSER, BF OPTLOCK fi
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2) QB BSY I, HINKBIEEHITRY Flash B4

3) MEHFTHEFEE FLASH OPTR/FLASH_SDKR/FLASH WRPR SHIEEMIE (1~3 MF)
(BIFFEXIFEN, NRRGZIE(E)

4) EfIOPTSTRT fi

5) [A0x1fff0e80 R 32 i#E (MAREXNNERE) (FEIFFXWFEN, WEF4 hardfault)

6) ZfFBSYIHESE

7) ZFHFEOPHIR, KHEE

HEHEIRF RN, WA ITIBIEIMF IR AIEE page #BRi8, R/ER FLASH_OPTR,

FLASH_SDKR # FLASH_WRPR FH7=800E, SRIEFHH. FB, BHEmntEENNR

15, FHEITEESRIEIFHRIEN X,

EFNEFTER

£ BSY (BTG, FrBHIISEIFHHEANT flash information ZfEess, BREKRMAFEHHER
S, WIEMFDSFHTIERE, PARE E—RBEEEANEINFHROE. (XS] (FFE)
WS, XS REGEER.

EIMF RIS, ELATRFMER T T:

B 3 FLASH_CR Z1788% M) OBL_LAUNCH {{#% & (i
m £ LEEBES{S (POR/PDR/BOR)

"RBORINF T HATAURER: XT information memory KIFRUIEIF I TIERE, BICIEHAY
HUBTFAETEREB option 577585 (FLASH_OPTR. FLASH_SDKR ] FLASH_WRPR) , iX£p9ER
BEFREERS, FHOLUEEHE, BRI OBL_LAUNCH fiI, FE4&T—ANER, XEEERF R
B, TERERFENSM THIT.

81 option EEIERIAIXCFMEIE (F—A™ half word) BIERAYAMD. EIEIFHERERE, <%

option bit FIEAMBAYIGIE, XREFRRESIRIEMRAIHITT .

SNERIEAMBILES, NETFHHEHZE] option HFes+.,
SNERIFAMBAICED, M FLASH_SR Z577E8HY OPTVERRIRSAHEE NI, SESRIRINTENBANE:
u X FRIFIEDR
— BOR_LEV 55k 000 (FAKEIE)
— BOR_ENfiI5p 0 (BOR A {#gE
— NRST_MODE {yEg 0 ({NEfRHHAN)
— RDP {\I5 Ak Oxff (BD level 1)
— HRAICERYEEBSH 1
| ¥FF SDK area option, SDKR_STRT[4:0]= 0x00, SDKR_END[4:0]=0x1F, BJpF&
flash ZS{EIEP#EIRES SDK
n XJ3F WRP option, RICERYBERREE "THRP"
EREA#ENE, ERFHHASHEFIZITER option HFes (FRMHEAE)
n FLASH_OPTR
n FLASH_SDKR
n FLASH_WRPR
XL FS B ARERUEINFT . NRXEHFFEAAIER, MBI T RS option B4R
=

°
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4.5. Flash GtBEFPH
B R AIRY flash BY information KIAYERS XE) (3£ 2 4™ page) {EJ9 Factory config. byte {§£F3,
Factory 0 fFAMMHZEUER ((RBIEME, TRBFH) :
B HSIREREEESIE, XN Trimming &
B XN HSI ARSI SR A ESEE
Page 1 FRSRIEHLH ER (ERBERN) :
B ShEEEREH
B HEEE Trimming BCEYE
HTEAENZLSM, Factory config.bytel LATES B REBF =S BITEAE.
UNEREEH_FERIEHIZ page FLAERIB(REFE word, EXIMAYIERASEBIERS, MiZ word FHEAYEH
EHBINMMASTSES, K, WEHHSAASFRNHRSE, HER FLASH_TRMLSR &
TRERAMESAL,
2k 4-4 Factory config. byte organization
Word Address Contents
0 Ox1FFF OF00 | 7ZA HSI 4 MHz SREREIEIEHIRXIRAY Trimming (&
1 Ox1FFF OF04 FH HSI 8 MHz SRERIE1ZEEHI R A MAY Trimming B
2 Ox1FFF OF08 | 7ZAY HSI 16 MHz SRERIE1ZEEHI R A MAY Trimming &
3 Ox1FFF OFOC | 7&B HSI 22.12 MHz iR R 3 MAY Trimming &
4 OXLFFF OF10 | 7EAY HSI 24 MHz SRR HI R XA Trimming (&
5 Ox1FFF OF14 | 30 *CRE(EREEHNIRIEE
6 OX1FFF OF18 | 85°C. 105 °CiEE(EREESHIRIHEE
7 OX1FFF OF1C | 7 HSI 4 MHz $EE FXIRIAY FLASH_TSO, FLASH_TS1 Z17e800AiE(E
8 Ox1FFF OF20 | 7 HSI 4 MHz S FXIMAY FLASH_TS2P, FLASH_TPS3 S7eeIEiE(E
9 Ox1FFF OF24 | 2 HSI 4 MHz S FX3RA9 FLASH_PERTPE Z178809RB(E
10 Ox1FFF OF28 | ZRL HSI 4 MHz SRER T XIMAY FLASH_SMERTPE ZH{7ssECEE
11 Ox1FFF OF2C | 7EB HSI 4 MHz $FiER R 33MAY FLASH_PRGTPE, FLASH_PRETPE ZHZsENEEE
12 Ox1FFF OF30 | 75 HSI 8 MHz $E RRIMAY FLASH_TSO0, FLASH_TS1 HrsstVEEE
13 Ox1FFF OF34 | 72 HSI 8 MHz $E FXIMAY FLASH_TS2P, FLASH_TPS3 S7eeIEiE(E
14 Ox1FFF OF38 | 7ZH HSI 8 MHz $iZE FXIMA FLASH_PERTPE S7e8IEl B (E
15 OX1FFF OF3C | f#HZ HSI 8 MHz SiETXIRRY FLASH_SMERTPE H1725HIECE(E
16 Ox1FFF OF40 | 7ZAI HSI 8 MHz $fiER 3R FLASH_PRGTPE, FLASH_PRETPE HZeENEEE
17 Ox1FFF OF44 | ZZ5 HSI 16 MHz $E FYSRAY FLASH_TSO, FLASH_TS1 FHfFssHIBcE(E
18 OX1FFF OF48 | 75 HSI 16MHz JiETXIRMAY FLASH_TS2P, FLASH_TPS3 &H{Z7ssVEcEE
19 Ox1FFF OFAC | fFZ HSI 16 MHz SR FRIRAY FLASH_PERTPE {728 VECEE
20 Ox1FFF OF50 | % HSI 16 MHz SR FXIRAY FLASH_SMERTPE Z{FesMIECEE
21 Ox1FFF OF54 | 7ZA HSI 16 MHz $iER FI3RAY FLASH_PRGTPE, FLASH_PRETPE HZSEEEE
22 Ox1FFF OF58 | 7 HSI 22.12 MHz S FXIMAY FLASH_TSO0. FLASH_TS1 Bz E R
23 OX1FFF OF5C | £ HSI 22.12 MHz JEE TXIMAY FLASH_TS2P, FLASH_TPS3 Z7ssiIBcEE
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24 Ox1FFF OF60 | 7 HSI 22.12 MHz $liZE FXIAAY FLASH_PERTPE SH17esiitEE
25 Ox1FFF OF64 | fZH{ HSI 22.12 MHz i FXIMAY FLASH_SMERTPE FH{7esAVEEE
26 OX1FFF OF68 | 7EARY HSI 22.12 MHz $RER T XIRAY FLASH_PRGTPE, FLASH_PRETPE Z{FEsHELE(E
27 OX1FFF OF6C | 75 HSI 24 MHz iR FRIRIAY FLASH_TSO0. FLASH_TS1 &H1z=stVEcEE
28 OX1FFF OF70 | fFH HSI 24 MHz SRR R RIRIAY FLASH_TS2P, FLASH_TPS3 E{78sEEE
29 Ox1FFF OF74 | ZR HSI 24 MHz $REE TSR FLASH_PERTPE ZH{7ssECEE
30 Ox1FFF OF78 | ZB HSI 24 MHz $REE TSR FLASH_SMERTPE ZH{7ssVECEE
31 OXLFFF OF7C | 72K HSI 24 MHz SR X4 RAY FLASH_PRGTPE. FLASH_PRETPE Z172EMBECE(E
4.5.1. HSI_TRIMMING_FOR_USER
Address: 0x1FFF OF00~0x1FFF OF10
31 | 30 | 29 28 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 19 | 18 | 17 ] 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. HSI FS[2:0]
R R R
15 | 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. | Res. | Res. HSI_TRIM[12:0]
R | R rRIR R |[RIR|IR|IRI|IR|IR|R]|] R
HEEENZIHIHEHEEE, BSN\ RCC_ICSCR Z728Xt MM HSI_FS[2:0]f0 HSI_TRIM[12:0],
VASCI HSI SRERAYE S,
4.5.2. HSI_4M/8M/16M/22.12M/24M_EPPARAO
Address: Ox1FFF OF1C(4 MHz). Ox1FFF OF30(8 MHz), Ox1FFF OF44(16 MHz), Ox1FFF
0F58(22.12 MHz), 0x1FFF OF6C(24 MHz)
31 | 30 [ 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21| 20 | 10 | 18 | 17 | 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. TS1[8:0]
R R R R R R R R R

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TS3[7:0] TS0[7:0]

R | R| R | R R I RIR | rRIR|IRI|IR|IRI|IR|IRI|IR] R
RHFREREZTEIRTEN HSI BTN, SEMNEBLBINEHETE, 5N FLASH_TSO,
FLASH_TS1. FLASH_TS3&f7ss, ASCHIXIRL HSI SZRFrRAMRERENEE.

4.5.3. HSI_4M/8M/16M/22.12M/24M_EPPARA1
Address: Ox1FFF OF20(4 MHz), Ox1FFF OF34(8 MHz), Ox1FFF OF48(16 MHz), Ox1FFF
OF5C(22.12 MHz), Ox1FFF OF70(24 MHz)
31 | 30 [ 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 10 | 18 | 17 | 16
Res. | Res. | Res. | Res. | Res. TPS3[10:0]
R R R R R R R R R R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. TS2P[7:0]
R R|IR|IRI|IR|IRI[IR]|] R
RUFERBEFTEIREN HSI IHRER, SENEREIHEHEYE, BEN FLASH_TS2P,
FLASH_TPS3 57788, LASCHIXIRL HSI ST RAR SR EIRIECE.
4.5.4. HSI_4M/8M/16M/22.12M/24M_EPPARA?2

Address: Ox1FFF OF24(4 MHz), Ox1FFF OF38(8 MHz), Ox1FFF OF4C(16 MHz), Ox1FFF
0F60(22.12 MHz), Ox1FFF OF74(24 MHz)
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. PE[T;—]PE
R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PERTPE[15:0]
R|I RIR|IRI|IR]IRIR IR |[RIRI|IRI|IR]IRI|IRI|IR] R

WU FERIEREIRER HS| BT, ISFEMNBERIEIHEHEYE, BE N FLASH_PERTPE &7
g2, LASCHIRIN HSIHRRAT R AR SR ERIECE.

4.5.5. HSI_4M/8M/16M/22.12M/24M_EPPARA3
Address: OX1FFF OF28(4 MHz). Ox1FFF OF3C(8 MHz). Ox1FFF OF50(16 MHz), Ox1FFF
0F64(22.12 MHz). Ox1FFF OF78(24 MHz)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 | 16
SMER
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res TPE[17:16]
R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SMERTPE[15:0]
RIR[I]R[ITRJRJIJRIR IR TRIRI]IRIRIRI[IRI]IRI] R

PR ZBEREFEIRER HSI BEAE, ERMERIEILEHEE, BEAN FLASH_SMERTPE &
fzeech, LISCHIRIR HSI SRRFrERRERTERECE.

4.5.6. HSI_4M/8M/16M/22.12M/24M_EPPARA4
Address: OX1IFFF OF2C(4 MHz). Ox1FFF OF40(8 MHz), Ox1FFF OF54(16 MHz). OX1FFF
0F68(22.12 MHz). Ox1FFF OF7C(24 MHz)

31 | 30 | 29 | 28 | 27 [ 26 | 25 | 24 | 23 | 22 | 21 | 20 [ 19 | 18 [ 17 ]| 1s
Res. | Res. PRETPE[13:0
R R | R|R|R|R|R|R|R|RI|R|RI[R R
15 | 14 [ 13| 12 | 11 | 10| 9o 8 [ 7] 6|5 ] a4 ]3]2]1 0
PRGTPE[15:0]
R|IR|IR[IRIR]IRIR]IRIR]IRI|IR]IRI]IRI|IR]R] R

BHFEREFTEIREN HSI BN, SEMNEAEINEHEYE, 85N FLASH_PRGTPE
FLASH_PRETPE Sf7e89, LASCHIXIA HSI SR B AR S BIIECE .
4.5.7. Flash User Data Bytes
Flash User Data B F-#EFFEUE, BIRENA:
2% 4-5 USER Data Bytes organization
Page Word Address Contents

Bit[31:16]:7F A EURE
Bit[15:0]: USER OTP MEMORY_LOCK

USER OTP User Data protection
MEMORY LOCK
832 Ox1FFF 0D00 -
= arkd
OXAA55
26 program FEHE(E: ZEIE
HithE . program FHERIEIE: BILA
833 Ox1FFF 0D04 FHREPEIE
834 Ox1FFF 0D08 G BRPEIE
FHEPEEE
FHEPEEE
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Page Word Address Contents
FHURF &R
863 Ox1FFF OD7C FHRREE
EcE USER OTP MEMORY_LOCK WBARIMZIEH, BRI LBINEE, FTaiE.
TESNfE, RIENEA USER OTP MEMORY_LOCK HJ{E, RTE USER DATA KEET LR
2.
WREILAGRRE, RES U :
Modifying user data bytes
User data XFISIR/E, IRXT Main flash BUIR{E—HE, EEHITUTHE:
1) 1EBSY{I, HARKBLIEREFHITH Flash 2
2) WIRSBIEEHITHY flash BEHEBERE, WHHEHZ Page B 32 =
3) [\ FLASH_KEYR EF88(fX5 KEY1F1 KEY2, f#kR FLASH_CR Z{F728H9RIP
4)  Efi FLASH_CR Z783f9 UPG i/ EOPIE {i
5)  [A User data Xt T8 1 EUSE 31 NFRIGEME (REER 32 (IY5)
6) B FLASH_CR Z7F2810 UPGSTRT
7)) BERNF
8) EfFBSYMHBEE
9) ZHfFEOPHIE, KHEFE
SR 7) AT, WEEEBshEsN, R BSY &L
4.6. IRAEFEHFP
Xt Flash main memory BYRIPEIELAT LA ALE :
B SDK (software design kit) BYfRIF, FARIMFEREFXAIGIEHRIP, RIER 2 Kbytes,
B E(RIF(RDP), BrlERBESMBAYEIE.
B SR (WRP) i=H, LIBHIEAEENSERE (BT EFFiEssiest PC UREL) . SRFN
RIEIRIT/I 4 Kbytes,
B ERFLERP, SRR,
46.1.  INEFRHEFLE(SDK)XigFA

Xt Flash main memory BYRIPEIELATLARALH :

Start address

FLASH memory base address + SDK_STRT[4:0] x 0x800(included)

End address

FLASH memory base address + (SDK_ENDJ[4:0]+1) x 0x800(excluded)

4 SDK_STRT[4:0] KF SDK_END[4:0]AY, SDK {RIFFT; % SDK_STRT[4O0/NFHZETF
SDK_END[4:0]f%, SDK {FPE%4,

FERIPEZIRE T, X FLASH_SDKR FHEFHRFERRIFES (5 SDK_STRT4:01FFH AT
SDK_END[4:0]) , {5tk mass erase (SDK KIEHRIPHNEFZBIEABA, BT mass
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erase SE| 77Xt SDK KIFFEFFRIFAVER) . SATGEEH flash IEIFT5+EY SDK option BYE (Itb
FEHAIESR SDK FRIPTRY)

ERIFPERIRE T, BCE FLASH SDKR HEFEBREKRIFEIFAT ( SDK_STRT[4:0] <=
SDK_END[4:0]) , BLER(FSBRRE,

RS, FLASH_SDKR FHfFsstIANBA<EH, BE LBESfI (POR/PDR/BOR) & OBL 811,
BFRNB M flash IEIFTIHAJ SDK option 3 EIZF17EH,

4.6.2. Flash iZE{FIP
BT E RDP EINFTS, FiH4T POR/PDR/BOR (& OBL SEA2EEFTHI RDP %®IRFT, TTLIH
;E‘L*f%*):'lj]ﬁbo RDP {%?F' flash main memory,
gNERIET SWD B debug TE&ERRS, BREIRRIP, FEHT LESUMARHMRRS L.
2 RDP &I T I4MO RS IERFAE TR RS, Flash main memory S4K{RIF.
% 4-6 Flash SRR
RDP byte value RDP complemented byte value Read protection level
OxAA 0x55 Level O
B&(OXAA 11 OX55)HEHIFTE Level 1
Level 0: F{RIP
XJ main flash UL, SFHREERTEEN, IHERF BRI LA THTERE,
Level 1: SE{RIF
HENFTEN ROP REAMIBZ{HT (OxAA, 0x55) ZHMYUAS, T level 1IELRIFAERL, Level
1 BRERYRIPRA,
B User mode: TEAFPEXTHITRIRER (M main flash [B51) , BJLAXT main flash, option byte
HTRREERE.
B Debug, M\ SRAM Ezif0 M system memory (Boot loader) 2&:{E debug &R, &M
SRAM & system memory (Boot loader) 5%, main flash 2REEHITIAEIRY, FEXLUE
T, 33 main flash SEEESIHEF=4E—1 bus error, LIKRFZ4E— HardFault 5,
HEAT Level 1 (0xAA ZHMETEL) |, WIREEHI Level 0 (5 0xAA) , BEHRXT main flash
#1T mass erase #{E.
R 47 PR ESRIPRAIFIHUTRRAIR R
SDK Boot From Main Flash(CPU) Debug/
RpErﬁP Area User execution . ExcuéeA?\AI/:rom DMA
Area tec- zg (From Non SDK (ll:JrSé)?:n ?SliuAtlg;) Excuted From
tion tion Area) System memory
level | o el | Rea | Writ [ Eras | Rea | Writ [ Eras | Rea | Writ [ Eras | Rea | Writ | Eras
d e e d e e d e e d e e
Non SDK Dgf:' Yes | Yes | Yes | N/A | N/A | N/A | Yes | Yes | Yes | Yes No No
Area Ebr;:- Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes No No
DK ’ Déf:' N/A | N/A | N/A | Yes | Yes | Yes | NJA | N/A | N/A | Yes | No | No
Area Ebr;:- No No No Yes | Yes | Yes No No No No No No
NonSDK | Dti)f:' Yes | Yes | Yes | NJA | N/A | NIA | No | No | No | No | No | No
Area Ebr;g- Yes | Yes | Yes | Yes | Yes | Yes No No No No No No
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SDK Boot From Main Flash(CPU) Debug/
READ Area Excuted From
Pro- User execution . RAM/ DMA
Area tec- Pro- (From Non SDK Rl G I Excuted From
) tec- (From SDK Area)
tion tion Area) System memory
level | o el | Rea | Writ [ Eras | Rea | Writ [ Eras | Rea | Writ | Eras | Rea | Writ | Eras
d e e d e e d e e d e e
Disa- | \ya | NIA | NIA | Yes | Yes | Yes | NA | NiA | NIA | NIA | NA | N/A
SDK ble
Al Ebr;g' No | No | No | Yes | Yes | Yes | No | No | No | No | No | No
Disa- | ves | No | No | NA | N/A | NJA | Yes | No | No | No | No | No
System x ble
memory Ebr;g' Yes | No | No | Yes | No | No | Yes | No | No | No | No | No
Option Dt'j:' Yes | Yes | Yes | N/A | N/A | N/A | Yes | Yes | Yes No No No
bytes X Ena-
area ble Yes Yes Yes Yes Yes Yes Yes Yes Yes No No No
Disa- | ves | No | No | NA | NJA | N/A | Yes | No | No | No | No | No
Factory x ble
bytes Ebnlz- Yes | No No | Yes | No No | Yes | No No No No No
Dt')fg" Yes | No | No | N/A | N/A | N/A | Yes | No | No | No | No | No
]]p} X
Ebnlz- Yes | No No | Yes | No No | Yes | No No No No No

1. (HEXiEAHAY mass erase $I§$EPS erase 38 SDK [X,

2. {HAXT level 1{EH level 0, EFSRARRAEXT main flash B mass erase,

3. NAMENEL SDK Area ZH, HFAFME SDK Area, 3K SDK Area AMFEEHEFNIER, BAE
ENEMXIFEHERFXS SDK Area i5[0RI1E.

4. XFM SRAM &3 system memory HUTIEFEIERFER: —1NEMN SRAM 5i& system memory 55,
51 EMBINFEESE, BFPEEE] SRAM 5& system memory,

4.6.3. Flash S{#}R
Flash ILMRIRERSRIF, DARNSAEENSIRIE. EX WRP FHFssE8—AEHNER 4
Kbytes IS{RF (WRP) [Xig, B 14 sector X/\, BEASH WRP ZHiFesAIA,
W WRP IXE#HETE, WARITFHTIRSESRIE. By, BIFERE— 1 XKEHZENSRE
7, M mass erase TNEEAEE(ER.
Itah, INRZHAINZAERPIIKIEHTIRSESRIE, W FLASH_SR SHFesiERIFEIRIZR
(WRPERR) &£#E1,
T BIRPY3T main flash #=2{EF.
4.6.4. FEIRFPSFRP
HEBER T, EMFPEE, FHTEERPN. RENERFDRERRESIEE, T2
OPTKEYR 7885 N IEFAIFSI.
4.7. N=EREr
% 4-8 INFHINER
FERSE Y RS BIETRRS/ FRERERR T % =HI{ERE
End of operation EOP Write EOP=1 EOPIE
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FhERER SHTE BETE P RRiERR S % = fERE
Write protection WRPERR Write WRPERR=1 ERRIE

i UTSEERERMRINT TR, {BSr=4 HardFault:

m  fR$) flash memory i FLASH_CR Z17EeF515E1R
R flash IEFTHEREFTIEIR
B FLASH B#2{FR#1T 32 (EUERIXITS
B Flash #2 (& page erase, sector erase #1 mass erase) E{EFRHFIT 32 (EHEXIFF
B ST LS FRNERIERET 32 NEUERIXITT
\Y 9,
4.8. NESESRHER
4.8.1. FLASH isazEHIEF8S (FLASH_ACR)
Address offset: 0x00
Reset value: 0x0000 0700
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | LATENCYJ1:0]
RW
Bit Name R/W Reset Value Function
31:2 Reserved - Reserved
Flash SEEMEXS RIAYEFIRTE:
0: flash SHREERBEHFRES (RFRTHTE 24MHz LA
™)
1: flash SEER 1 NEFRE, BIEIRIE flash FER
RANHER (RARERT 24MHz, INFEF
1.0 LATENCY RW 0
48MHz)
2: flash SHE(FE 3 NEFRS, BIERIE flash FEMA
REETHER (RARHERTF 48MHz, INFETF
72MHz)
i IRBHE 3, XY latency BtE 3 MISEES 2
4.8.2. FLASH B$AE1FsE (FLASH_KEYR)
Address offset: 0x08
Reset value: 0x0000 0000
FrE5FUERE, EHiRME O,
31 [ 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 20 19 [ 18 | 17 16
KEY[31:16]

W W W W W W W W W W W W W W W w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
KEY[15:0]
wiwlwlwIlwIlwilw [w [wliwlwlw I [wIlw]w W
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Bit Name R/W Reset Value Function
THEAMESIRIESRIEN, Z8efEHi FLASH_CR FHF
31:0 KEY[31:0] w 0x0000 8%, FHERET flash B9 program/erase #{F
KEY1: 0x4567 0123
KEY2: OXCDEF 89AB
4.8.3. FLASH i#IR#AEHFss (FLASH_OPTKEYR)

Address offset: Ox0C
Reset value: 0x0000 0000
FrEsEsURRE, EHikMEl 0,

31 [ 30 [ 29 [ 28 [ 27 [ 26 | 25 | 24 |

23 | 22 [ 22 | 20 [ 19 | 18 [ 17 | 16

OPTKEY[31:16]

W W W W W W w w

w w W
5

ISE
w|s
NE
NE
o|s

15 14 13 12 11 10 9 8

7 6

OPTKEY[15:0]

wiliwlwIlwIlw]lwIlw [w ]

WIWI[WI[WI[WI[WI[W][ W

Bit Name R/IW Reset Value Function
TEHREVIESNE N, A8eiEs flash A9
310 OPTKEY[31:0] W | 0x0000 0000 option 57788, FHHERELT option byte NS HEHR(E
KEY1: 0x0819 2A3B
KEY2: 0x4C5D 6E7F
4.8.4. FLASH IXEFFSE (FLASH_SR)
Address offset: 0x10
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. Res Res. Res | Res | Res | Res | Res | Res | Res | Res Res. Res | Res | Res BSY
R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

OPTV | Res | USRLOC | Res | Res | Res | Res | Res | Res | Res | Res | WRP | Res | Res | Res EOP

ERR K . ERR . . .

RC_W R RC_W RC_W
1 1 1
Bit Name R/W Reset Value Function

31: 17 Reserved - - Reserved

Busy fi
16 BSY R 0 ZAFT flash BHREIETET. 1ZAIME flash BAERYFFIR
W BN, S ERIRT AN REGEE.
= option #[] trimming bit REKRASAILERT, EH4-ELLZ
fiI, FEHALE®RNFT, FatkEzeE, &%
15 OPTVERR RC W1 0 —n S
FLASH EIFT.
RHE 1, FF.
TRYE L FEIEE userdata XigEE—4> word BYIE 16 fZRY{ERIE
13 USRLOCK R 0 7K userdata XIFEEAT S

0: EFEHEAS 0xaas5, userdata AJS
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Bit Name R/W Reset Value Function
1: EREYES 0xaas5, userdata A~0]H
ZAHREE RSN FREN
LEWSMRAMHITF RSP flash XAt
(WRP) , B4EROZAL,
4 WRPERR RC_W1 0 4 UserData XIH7E USRLOCK J9 1 At HE, Bitths
BNz,
51, &FziL.
3:1 Reserveds - Reserved
2 flash IS HBIR(ERINTERL, TEIHERL Z{NHINR
0 EOP RC_W1 0 FLASH_CR Z5f728RY EOPIE {i{HREA R ELL,
51, &FziL.
485. FLASH {ZHEF7F88(FLASH_CR)
Address offset: 0x14
Reset value: 0xC000 0000
31 30 | 29 | 28 27 26 | 25 | 24 | 23 | 22 | 21| 20 19 18 17 | 16
90 [ oe | " | e | o | o R e e e e | PoST | U o | 1
K CH E | IE T
RS | RS Rcl—W RW | RW RW RW RW
15 14 | 13 | 12 11 10 | 9 8 7 6 5 4 3 2 1 0
Res. | Res. Ze Rse SER F;f ge Se ze F;f 'ze UFE’_E UPG MER | PER | PG
RW RW RW RW RW | RW
Bit Name R/W sgfue; Function
REHZAIRBEERL, HENIS, FLASH_CR EH17ast
Lock {¥, HAZINLEH unlock BIFRS, ZMEEEEE,
unlock 7 FLASH_CR Z7FE8,
31 Lock RS 1
(R EESEBRERRE, Binzfi]
BRI A, IZUPARFEMRTS, BRI
T—RERENL,
BISTZAIREEE R, HBRI/S, FLASH_CRZHFSEYS
EIF T ERAMREHE. JRIIEERINFRE, %A
WHEHES, fBST FLASH_CR 1788,
30 OPTLOCK RS 1
(M EESEBIRERKE, BAnzil]
SRS R, ZAUPARFELRS, BE
T—IREFHENL
29:28 Reserved - Reserved
HENAT, ZALRHIRFHT option bytes RUEEXE, 1%L
. 0BL LAUNCH RC WL 0 N EIERF RS REHES. R OPTLOCK
- - (ERL, ZNAREKS.
0: EIMFHEHTTH
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Bit

Name

R/W

Reset
Value

Function

1) FEERFPERBRK, REFESM, HTENFD
FREE A

26

Reserved

Reserved

25

ERRIE

RW

EIRCMTEEE, 24 FLASH_SR Z77589 WRPERR {i#f
B, WRzAfERE, WF=4insK.

0: FoHT=4

1: B4

24

EOPIE

RW

R RS R PR

4 FLASH_SR Z577881Y EOP (I BRI, ZHEEEHMTY
=,

0: EOP mHlffrkiAl

1: EOP Fhf{ERE

23:18

Reserved

Reserved

19

PGSTRT

RW

Flash main memory FYS{ERIEEAL,

Z{I/BE17T Flash main memory NSE, BRIEER, &
FLASH_SR 25778809 BSY Ui EE, BHEZIZlL.

18

UPGSTRT

RW

Flash information memory Y user data X S#E{EREEN
iz,

ZNIE5NT Flash information memory B user data XS#
B, BRMEENRL, 7 FLASH_SR 577880 BSY (iE S
&, BHEEZAL

17

OPTSTRT

RW

Flash option bytes {EXRIEENL
ZAIBEN T SHEIRFTIRNERL. REFERL, £ FLASH_SR
BFEr BSY (\ESE, BHHESIZ(L

R EXY flash IEMFTIHITIENES, B4EHEED
128Bytes [ page IHTHURE, BHTERE, HPthE
EEHTAMBINE A,

16:12

Reserved

Reserved

11

SER

RW

4 KByte Y Sector erase {E

0: ZRi%E#% flash BY sector erase #&{F

1: 1%&3% flash BY sector erases #{E

E:

1) Sector erase ~=37 flash information memory F2{E

Fa.
2) Sector erase XIETE/ WRP BIXIFAEE(ERA.

10:5

Reserved

Reserved

UPER

RW

User data Page erase 12{E

0: >Rj5%E#% flash user data page f page erase 12{E
1: 1%#% flash user data page B page erase 12{E
iE: W18 User data XABEERE, NZBLET.

UPG

RW

User data X Program 4
0: >Ri%IE user data XAY program #{E

46/511




PY32F031 &5 SEFHf

Reset

Bit Name R/W Function
Value
1: %% user data XAY program 84
iE: 05 User data XABEIRE, MIZELE TR,
Mass erase #£#{E
0: FREIE flash B9 mass erase #{E
> 3 2
5 VER R 0 1: &I flash B9 mass erases #{E
E:
Mass erase ~&Xd flash information memory #2/EFE., XH
WRP i&ER}, Mass erase FE(ER
Page erase ##{E
1 PER RW 0 0: >R flash B9 page erase #/E
1: &% flash B9 page erase #2{E
Program 2{E
0 PG RW 0 0: ZRifk#E flash A program #2{E
1: 18&4% flash B program $2/E
4.8.6. FLASH i&li&E#Fss (FLASH_OPTR)
Address offset: 0x20
Reset value: 0x0000 XXXX,
ELEENf (POR/BOR/OBL_LAUNCH) BEUS,M flash information memory A9ISEIR=T5 X igiEH
BNAYE, BAELZZFFE518MAY option bit,
31 30 29 28 27 26 25 24 23 22 21 20 19 | 18 | 17 16
Res. Res. Res. | Res. Res. Re | Re | Re | Re | Re | Re | Re | BOR_LEV[2:0 | BOR_
S. S. S. S. S. S. S. ] EN
R R
W W W RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BOO NTRS WWD | IWD IWDG ST R R R
" T1 M6D G G OP se se se RDP[7:0]
£ | _SW [_sw ' '
RW RW RW RW RW RW | RW | RW | RW R R R RW
W W W
Bit Name R/W Reset Function
Value
31:20 Reserved - - Reserved
000: BOR LtFH&HE/9 1.8V, TRESRER 1.7V
001: BOR LEFHR(EN 2.0V, THEEHER 1.9V
010: BOR LEFHR(EN 2.2V, THEEHER 2.1V
011: BOR LFEEN 2.4V, THEEHE(R 2.3V
19:17 BOR_LEV[2:0] RW
100: BOR LEFHEHES 2.6V, TREEHERL 2.5V
101: BOR LEFREN 2.8V, THESIER 2.7V
110: BOR LEFHREN 3.0V, THESHER 2.9V
111: BOR EFHEEY 3.2V, TEERHRER 3.1V
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BOR enable
16 BOR_EN RW 0: BOR AsfEE
1: BOR {#8E, BOR_LEVE{’E}EH
15 nBOOT1 5 BOOT PIN—if2, &ESHBaEs;
0: XEfHMA
14 NRST_MODE RW
1: GPIO IhRE
0: &4 watchdog
13 WWDG_SW RW
1: %44 watchdog
0: &4 watchdog
12 IWDG_SW RW
1: ¥4 watchdog
STOP #&3f IWDG it#uzH
11 IWDG_STOP RW 0: STOP#&z{F IWDG it#u=LE
1: STOP#&#={F IWDG HEEH
10:8 Reserved
OxAA: level 0, read protection inactive
7.0 RDP RW
JE OXAA: level 1, read protection active
4.8.7.  Flash SDK i#lit%1F88 (FLASH_SDKR)
Address offset: 0x24
Reset value: 32’b0000 0000 0000 0000 000X XXXX 000X XXXX,
F S (POR/BOR/OBL_LAUNCH) BEHUS, M flash information memory AU T X iaiE H
ERAYE, BARIZEFESHEMAY option bit,
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. | Res. | Res. SA_ENDJ4:0] Res. | Res. | Res. SA_STRT[4:0]
Rw | Rw | Rw | Rw | RW Rw | Rw | rRw | RW | RW
. Reset .
Bit Name R/W value Function
31:13 Reserved - - Reserved
12:8 SDK_ENDI[4:0] RW SDK area end addres, B—{\XIRAY STEP J3 2Kbytes
7:5 Reserved - - Reserved
4:0 SDK_STRT[4:0] RW SDK area start address, B—{IXIMNAJ STEP 79 2Kbytes
4.8.8. FLASH B{fiPitthtF1F88 (FLASH_WRPR)
Address offset: 0x2C
Reset value: 0x0000 XXXX
E LS (POR/BOR/OBL_LAUNCH) BEHUS, M flash information memory B9 option bytes X1z
EHENAYE, BARZEFESEMNAY option bit,
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.
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15 | 141312 n]w] o] sl 7]l6]5s5]als]2]1]o

WRP[15: 0]

Rw | Rw | Rw | rRw | RW | rRw [RW [RW | RW | RW | RW | rRw | RW | RW | RW | RW

Bit Name R/W \F;eset Function
alue
31: 16 Reserved - - Reserved

0: sector 15, BE{H#IP, FAF#HIT program # erase
15 WRP[15] RW 1

1: sector 15, FoE{RP

0: sector 14, B5{FP, FAAFHIT program F erase
14 WRP[14] RW 1

1: sector 14, FE{RF

0: sector 13, BE{HRIP, FAF#HIT program # erase
13 WRP[13] RW 1

1: sector 13, TB{RP

0: sector 12, BE{FP, AAFHIT program F erase
12 WRP[12] RW 1

1: sector 12, TP

0: sector 11, BE{RIP, ABIFHIT program F] erase
11 WRP[11] RW 1

1: sector 11, FHE{RP

0: sector 10, BE#P, AAiFiH1T program F erase
10 WRPJ[10] RW 1

1: sector 10, FToB{RP

0: sector 9, BEHRP, AAiFiH1T program #] erase
9 WRPI[9] RW 1

1: sector9, FE{FP

0: sector 8, BEFRP, A7iFiH1T program ] erase
8 WRP[S] RW 1

1: sector 8, BE{FP

0: sector 7, BEFIF, A7iFi#{T program [ erase
7 WRP[7] RW 1

1: sector 7, ToB{FF

0: sector 6, BE5FF, ADIFHIT program F] erase
6 WRPI6] RW 1

1: sector 6, FTLE{FRH

0: sector5, BEFIF, A7iFi#H{T program [ erase
5 WRP[5] RW 1

1: sector5, ToB{FF

0: sector 4, BEFIF, A7iFi#{T program #[] erase
4 WRP[4] RW 1

1: sector 4, FTLE{RF

0: sector 3, BEFIF, ADIFHIT program F] erase
3 WRP[3] RW 1

1: sector 3, ToE{FF

0: sector 2, BEFIF, A7iFi#{T program F[] erase
2 WRP[2] RW 1

1: sector 2, FTLE{RF

0: sector 1, BEFIF, AD1FHIT program F] erase
1 WRP[1] RW 1

1: sector 1, ToB{FF

0: sector 0, SR, AIFHIT program F[] erase
0 WRP[0] RW 1

1: sector 0, ToB{FF

4.8.9. FLASH [EIRAYBECESFFES (FLASH_STCR)
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Address offset: 0x90
Reset value: 0x0000 5000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 6 5 4 3 2 1 0

SLEEP_TIME[7:0]

Res | Res | Res | Res | Res | Res | Res | SLEEP_E

N
Rw | Rw | Rw | Rw | RW | RW | RW | RW RW
Bit Name R/W Rizel Function
Value
31:8 Reserved - - Reserved
HRFBTERERE LS| 8iE LSE BY, FIREEMLAAY Run &
NINFE, ONERERZESFaalIIeE ((UEFE LS 5F
LSE ARSATHPET, ERiZINEE) .
L{FEREIZINRERT, BENRFRTHMER AN Flash &6F
Sleep KEHIRTEIZEE S :
15:8 SLEEP_TIME RW 0x50 tusi_1om * SLEEP_TIME
Note:
tus_1om /9 HSI_10M BYFEIER;
(R Flash IHEEANIEHS, AFFERAREEEFREN
ox28, It4h, FIEAZRM, ZEHEFRNREBEH BF
FIAE OX1FFF OF14 A,
7:1 Reserved - - Reserved
FLASH Sleep enable
0 SLEEP_EN RW 0 1: enable flash sleep
0: disable flash sleep
4.8.10. Flash TSO H1F88(FLASH_TS0)
Address offset: 0x100
Reset value: 0x0000 xxxx
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. TS0
Rw | Rw | Rw [ RW | Rw | rw | RW | RW
Bit Name R/W Rzl Function
Value
31:8 Reserved - - Reserved
PRBIEH FRUE information XFERIHBHHIEEE, BA
XIRIEFFRy, IASCEIXIRL HSI SRERFr AR S it A&
7:0 TSO RW 0xB4 B.
{RIF1E Flash IS0 T HELER -
24MHz I AEETFRENE . Ox1IFFF OF6C
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Bit Name R/W Reset Function
Value
22.12MHz BOE(EFRUEE: Ox1FFF OF58
16MHz REEFERUWIE . OX1FFF OF44
8MHz B EEFRUbIE . OX1FFF OF30
AMHz BOEEFRUbIE: OX1FFF OF1C
48.11. Flash TS1 §T¥§§(FLASH_TSI)
Address offset: 0x104
Reset value: 0x0000 xxxx
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. | Res. | Res. | Res. | Res. | Res. | Res. TS1
Rw | Rw [ Rw | Rw | Rw | rRw | RW | RW | RW
Bit Name R/W Reset Function
Value
31:9 Reserved - - Reserved
EETE R ERTE information XAERIMEHEAEEE, BA
ITRIESIESE, LASCINXS N HS| SRR S aRIES
=.
{RIF1E Flash BUSN T HELEPT :
8.0 TS1 RW 0x1B0 24MHz BOEEfFRUIE: 0Ox1FFF OF6C
22.12MHz BB : OX1FFF OF58
16MHz ROEETERUtbE . OX1FFF OF44
8MHz BOHEEFERItNE : OX1FFF OF30
AMHz BOEEFEROIE . OX1FFF OF1C
4.8.12. Flash TS2P H{F8&(FLASH_TS2P)
Address offset: 0x108
Reset value: 0x0000 xxxx
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res Res TS2P
RW [RW [ RW [ RW [ RW | RW | RW | RW
Bit Name R/W Reset Function
Value
31:8 Reserved - - Reserved
RSB TSEHERME information XABRIEHEAEUE, EA
SRS FEE, LASCIIXG R HS| SRR AR SR RIES
7:0 TS2P RW 0xB4
=.
{R1F1E Flash RGN T itbbER :
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Bit Name R/W Reset Function
Value
24MHz BOE(ETZRUBIE: OX1FFF OF70
22.12MHz BOE(EFRUEIE: Ox1FFF OF5C
16MHz BOBE(ETERMEIL . Ox1FFF OF48
8MHz B EEFRUbIE . OX1FFF OF34
AMHz BOEEFERItHE . OX1FFF OF20
4.8.13. Flash TPS3 F{F28(FLASH_TPS3)
Address offset: 0x10C
Reset value: 0x0000 xxxx
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. | Res. | Res. | Res. | Res. TPS3
Rw |[Rw |[rw | Rw [ RW | rRw | Rw | RW | RW | RW | RW
. Reset .
Bit Name R/W value Function
31:11 Reserved - - Reserved
B EL R FRAE information XABRMELEAYEHRE, BA
ITRIESTFEE, LASCHIXI M HSI| SRR AR SR alavED
%0
{RIF1E Flash BUSN T HELEPT :
10:0 TPS3 RW 0x6CO 24MHz REETFRUEIE: OX1IFFF OF70
22.12MHz BOE(EFHUEIE: OX1FFF OF5C
16MHz E(EIFRUE: OX1FFF OF48
8MHz BOEBEFERUtIE : OX1FFF OF34
AMHz BOHEEFERStHE : OX1FFF OF20
4.8.14. Flash TS3 F1FER(FLASH_TS3)
Address offset: 0x110
Reset value: 0x0000 xxxx
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res Res TS3
RW [RW [RW [ RW [ RW [ RW [ RW [ RW
Bit Name R/W Reset Function
Value
31:8 Reserved - - Reserved
HBITIEHFRIE information KABMMEIERYEHE, S
7:0 TS3 RW 0xB4 SINEFeS, LASCHIRIRL HSI SR AR S TIaIAYED
%0
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Bit Name R/W Reset Function
Value
{R1Z7E Flash BRI IR :
24MHz BOEEEfFRUE: Ox1FFF OF6C
22.12MHz BOE(EFHUEE: OX1FFF OF58
16MHz BOE(ETERMEIL . OX1FFF OF44
8MHz BOHEBEFERItE : OX1FFF OF30
AMHz BOHEEFEROtIE . OX1FFF OF1C
4.8.15. Flash Ta& TPE F1F88(FLASH_PERTPE)
Address offset: 0x114
Reset value: 0x0001 xxxx
31 | 30 | 29 28 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 19 | 18 | 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | PERTPE
RW
15 | 14 | 13 12 11 | 10 9 8 7 6 5 4 3 2 1 0
PERTPE
Rw | rRw | Rw | Rw | Rw | Rw |[Rw [RW [ Rw | RW | RW [ RW | RW | RW | RW | RW
Bit Name R/W 5;3”6; Function
31:17 Reserved - - Reserved
BB EHERIE information XIBRIBUAYEERE, B
ST S1FEE, LASEINRIR HSI SRZRpT R AR S i anvEe
%0
{RIZ1E Flash BUGN R HEHER :
16:0 PERTPE RW | 0x14820 | 24MHz BUEEFHUELIL: Ox1FFF OF74
22.12MHz BOE(BEFRUELE: 0x1FFF OF60
16MHz ROBE(ETERUELE . Ox1FFF OF4C
8MHz BOHEEFERUtHE : OX1FFF OF38
AMHz BOHEEFERStHE : OX1FFF OF24
4.8.16. FLASH SECTOR/MASS ERASE TPE &H1Fg88(FLASH_SMERTPE)
Address offset: 0x118
Reset value: 0x0001 xxxx
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 212 | 20 | 19 | 18 | 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res SMERTP
E
RW
15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
SMERTPE
Rw | Rw | Rw [Rw | rw | RW [RW |rw [RW | rRwW | RW [ RW | RW [ RW | RW | RW

Bit

Name

R/W

Reset
Value

Function

31:17

Reserved

Reserved
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Bit Name R/W \F;zls.ue; Function
BB TSR FHTE information KAERIBHEAVEGE, BA
SR S1FEE, LASCINRIR HSI SRZRpT R AR S R aREe
=R
{RIF1E Flash BYE0 N HEHERT :

16:0 SMERTPE RW | 0x14820 | 24MHz BUE(ETFHUBLUL: OX1FFF OF78

22.12MHz BUEETFRUEIE: OX1FFF 0F64
16MHz BOE(EFRbIE: OX1FFF OF50
8MHz REE(EFFRUEE: OX1FFF OF3C
AMHz BOE(EFFRUEIE: OX1FFF 0F28

4.8.17. FLASH PROGRAM TPE &{F88(FLASH_PRGTPE)

Address offset: 0x11C

Reset value: 0x0000 xxxx

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res

15 [ 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
PRGTPE
RW [RW [RW |RW [RW [RW |[RW [RW [ RW [RW [RW | RW | RW | RW | RW [ RW

Reset

Bit Name R/W value Function
31:16 Reserved - - Reserved
BRSBTS HIERTE information XAERIEHAOEGE, BA
XIRE R, LASEHINIR. HS| SRR AR SR ERYED
&,
{RIZE Flash BIG0 T HERER :
15:0 PRGTPE RW Oxoxxx | 24MHz BUE(EFFRUtHE: 0X1FFF OF7C

22.12MHz RUE(EFFAUEIE: OX1FFF OF68
16MHz IAEEFRUENE . OX1FFF OF54
8MHz I EFFRUELE: OX1FFF OF40
AMHz RAEEFFRUEIE: OX1FFF OF2C

4.8.18. FLASH PRE-PROGRAM TPE 172 (FLASH_PRETPE)

Address offset: 0x120

Reset value: 0x0000 xxxx

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res

15 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res PRETPE[13:0]
RW [RW [RW | RW |RW [RW [ RW [RW [ RW [ RW [ RW | RW | RW | RW

Reset
Value

31: 14 Reserved - - -

Bit Name R/W Function
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Reset

Bit Name R/W value Function
BAHEIT I HF AL information RAERIMHEAOEERE, BA
PN ETFERE, LASCHIRIN HS| SERET AR S Rt alRIES
=
{RIFAE Flash A9 T HBLER -
13: 0 PRETPE RW OX XXXX | 24MHz R/EEFRIHIE: 0X1FFF OF7C

22.12MHz BOEEFRELE: OX1FFF OF68
16MHz BOE(EIFAUELIE: OX1FFF OF54

8MHz BUEEEFRUBIE . Ox1FFF OF40
AMHz RE(EFRUENE: OX1FFF OF2C

55/511




PY32F031 R¥SEFHf

5. HiREH
5.1. HE

51.1. EBREE

VCCA domain
SES
VCCA s = S SAR
VREFP- ADC b logi <
VREFN——] -y
VssA—
(VCC) VCCA
P
O
(VSS) VSSA = < g
PMU, FLASH <
VSSA CMmP, § <
OPA, LCD <
VCCA VREFBUF
HSI, LSI
LSE, HSE PLL
HSI10 |
VDDD
VCCD domain ||
8 frad 8 VDDA Core
veeo——| oo S 5 Spvbob SRAM
VsSD— K Digital peripherals
(]
vee [J———— - T
VCCIO domain :
AE N ] — — o o
S«8
S c >«
——vssio—— 10 10 pre-driver % <
VCCIo——— §
5-1 EBIFHEE]
= 5-1 EBRIEE]
E = iR HiR(E
HEESEEl 1.7 V~5.5 V, IBIERERACHIZSHEIR, HHBiE
1 vee 1.7V~55V N ’ DIERRE
WA BOIENIEBER,
EREDTELELRMLER, KBTF VCC PAD (BRIgiHEIMER
2 VCCA 1.7V~55V R/ARRA (BAN ’
PAD) .
3 VCCIO 1.7V~55V # |08, kEFF vCC PAD
kBT VR B, ASRWEEESIERRK. SRAM HHE, X
MR BUEES, i 1.2 V. SHEA stop AT, ARBRHRE, 7
4 VDD 1.2 V/1.0VI0.9 V08V | - = > P VL, SR
LA MR 83 LPR {88, FHRIBREESERE LPREAHE 1.2V
HE 10V,

5.2. HBERDR
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SRR VR:

—ANE MR(Main regulator), 35— 2 LPR (low power regulator) , VDD BYEE;RIRIE S I TIE
%=1, KBF MR LPR,

R unE# (EEETIRE) © MRREIIE, BH 1.2vEE, LPRXHA,

HFESBECE LURE LDO TEE MR R, low power (stop) #&z{. & low power {&f,

PVD, BOR fRiE_LEIMNEEHESHFRECE TIFEARLIE; 7E deep low power 1Rz, (=BG
POR1 ([B{E 1.4v) If{E, Efth PMUIRRATE (BNMEBCEGERE) .

FHN stop IERF, HPMAECE LPR HEER THI VDDD 2 1.2V,1.0V,0.9V iXZ 0.8V,

Stop I NP REREETNEE, BD VDD RIRBIREM LPR %I MR, FRLABRT LPR EHEIRKINFE
4k, iR E B REERIRIHER.

SREREREK stop HILSTTIEEERTE (& LPR YH2E] MR, HSI I8, Flash &R, CPU IE&EE) /]
7 5us.

= tar
5.3. mHESHBEEER
HSHEEEEIEERIEX VR B9 VDD BEHTET, FSRLREN AEKZTERERIE
JET, MmREENATMRERIIFE,
AINEENX B EEE:
B Range 1: B548E Range
MR RYEIH98EYE 1.2V (VDD) , REHSRERALIGITERREN 72MHz T,
B Range 2: {KIH#E Range
RELECRLT stop XY, A RIFIREHNIZ range, Hiz range REHXT LPR &{EF.
ZIANER, LPREAVHEIHAZIAE 1.2V (VDDD) , HEHEN stop RS, 1RIE
PWR_CR1.LPR[1:0[f1 PWR_CR1.SRAM_RETV_CTRL SF8EMNME, VR BHAR, #MINITE
Fs:
SRAM = )
BE HF = - ‘
SRAM_RETVSEL | LPRJ[1:0] coreE | coreEd L)
VDDP VDDA =®
E E
VDDD=VDDA=1.2V.
VDD1=
SRAM_RETV_TRIM
VvDDD #{] VDDA A& VOS
BE;
0| o 12V SRAM_RETV_TRIM | 1.2V 1.2V - SRR, 7
LPR=2b00 A,
SRAM_RETVSEL FiZEeE
791, {RIE SRAM {HEBIE
=,
0|1 VOS SRAM_RETV_TRIM | VOS vos | 2P | VDDD=VDDA=VOS.
& VDD1=SRAM_RETV_TRIM
Reserved
1|1 12V SRAM_RETV_TRIM | 1.2V 1.2v - WRPHELE LPR=2"b11,
M4 LPR=2'b00
Normal | VDDD=VDDA=1.2V;
0| o0 1.2V 12V 12V 1.2V o
et VDD1=VDDD;
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SRAM EB[E #H=x =
RFE .
SRAM_RETVSEL | LPRJ[1:0] coreE | coreE L]
VDDP VDDA =X
E E
VvDDD #] VDDA A& VOS
fiE;
Stop VDDD=VDDA=VOS.
1 0| 1 VOS VOS VOS VOS Y
1B VDD1=VDDD;
Reserved
1 1 1 1.2V 1.2V 1.2V 1.2V WNRRGELE LPR=2'b11,
MEEEaH LPR=2'b00

5.4.

5.4.1.

A iR aR 5

FHS( (POR)/THRE( (PDR)/RES(L (BOR)

AR POR/PDR 1R, BUE VDD BRI T, A HIRM M TEEM, ZERESMHIEN
Z TEMRRFIAE,
[£7 POR/PDR #p, RSCILY BOR (brownoutreset) , BOR {XEJLAEIT option byte, #H{T{EEEFN

KA.

= BOR #¥TFHHY, BOR RUBMERJLAIET Option byte #1718, B EFFITEG

EcE.

M &R AT LA IR

vce

VBORR8
VBORR7
VBORR6
VBORRS
VBORR4
VBORR3
VBORR2
VBORR1

VPOR

Reset with BOR off

Reset with BOR on
(VBOR8 VBOR1)

VBORF8

VBORF7

VBORF6

VBORF5

VBORF4

~~—-\VBORF2

VBORF3

VBORF1

--\VPDR

v

tRSTTEMPO

\ 4

tRSTTEMPO <

Y

******************* POR/BOR rising thresholds
fffffff PDR/BOR falling thresholds

5-2 POR/PDR/BOR [F{&
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ey
6. {KINFEEH
BRERET, SHRERFHERREMNZE, BAERBTETER. 2 CPURTERFLETERT,
SAAHNEIGEEL, Fla0, JEFINEPSEMRT. TR LAEDNRE. MRERRYE). MRERRZ i
prici N
6.1. (KIHFEER
6.1.1. {RINFEERXNA
SHEEEN uni&RX 25, 8 3 MEFEEL:
B Sleep mode: CPU HCLK Bt§hXi (NVIC, SysTick Z£T{E) , IMSHTLARE HFETIE.
(BRI R FEREN R T/ERIER, R TIEEREXAIZIER)
B Stop mode: LDO#A low power &3, iZIEX T SRAM FIS 200N BIRIF, SiEATEh PLL,
HSI#1 HSE %7, VDDD g FAZB O R AIRT P& =R,
£ stop t#x,, LSIFILSE JLUFETHE, RTC. LPTIMER, IWDG Za]LUFSTIE,
7E stop ‘T, XIMAY VR ARSI AES], 1R MR B LPR {48, 24 LPR RS, S&HID
FEAKIRE, (EIREERTEIRIS; ZRF MR HEBHIER, ©RIDFERK, BESEREEEE.
s, IEE run B I LUEIN MRS AR IR
B HMERSATHAR
B FAFERIME, Gating IRAMEATEN (RFATEhFIELRATEH)
R EDHr, AIMBRYERIFEER EGEW T ATA,
N
w stop J
/
A
A
f/ Run \‘
\_ ,/
\ 4
‘ Sleep \w
/
6-1 {RINFEIE T it
Table 6-1 {EIHFEHANAEH
. . - Voltage regulator
=t HA IREER IRERAYEh PO[ivEE T oA ] MR &3t LP a8zt
Sleep ]\c/r\Q;I1 cl); Seturn s | SHA CPU HCLK Rf#{=LE, X9
S o - Sleep 2B | EHBAISHIRERRH 7o %
exit) WFE IR —F .
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LDO=LP &
=;
SLEEPDEEP
bit;

1. WFI or
2. Return

from ISR or
3. WFE

Note: JHABTE
HAETER IR A
HSI , B
HSISYS A58

Stop

HAIEERN

IREZRY
EXTI Line

(EXTI &
peZ ity
) .
IWDG &
iz,
NRST;

HSISYS
(HSI R
BN stop
BUAYSERED
=,
HSISYS R

35R)

HSI. PLL %,

HSE Xi4;

LSI #1 LSE ®liEERaE
x;

LPTIMER . RTC .
IWDG: HRHEERTS
T1E;

{RTHFEIREERERY RCC &
RS TAE;
HAREHRAIRT PR,

RHUEEF | %4 iR B
* LPR=2"b01

1. BEEEE VR APRSH MRIZZ(, ZREHA sleep 1R,

6.1.2.

& TFR TRITNEE

%= 6-2 FT{FEZVTRITNEE OV

Peripheral

Run

Sto

Sleep

VR@LPR or
VR@MR

Wakeup ability

CPU Core

Flash memory

Y _@

SRAM

(o) 3) _Ww

Brown-out reset (BOR)

<
o

PVD

DMA

HSI

HSE

LSI

LSE

PLL

HSE Clock Security System (CSS)

LSE Clock Security System (CSS)

RTC

USART1/USART2/USARTS3

12C

SPI1/SPI2

ADC

COMP1/COMP2

OPA1/OPA2

Temperature sensor

Timers(TIM1/TIM2/
TIM14/TIM16/TIM17)

LPTIM

IWDG

WWDG

SysTick timer

CRC

HDIV

CORDIC

LED

LCD

Ol0O|j0Oj0O|0O|O|0O|O|O] O |[O|O|0OO|0O|O|0O|OC|O|O|OC|O00|0 0| |x|x I

olo|jojo|jojo|j0OjO|O] O |[O|O|0OO|0OO|O|OO|O|O|O|OC|O|O|O O
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GPIOs | 0 | 0 | o | o |
1. Y =Yes (fE88); O = Optional (BRIAXF, BILAER{4ERE); - = Not available
2. Flash NREB, {EFATEHEM, HNREINFIRTS. LAY, FLASH FHE 3us IREERTE].
3. SRAM HURIEHTE SLEEPING fRICAI AT & X,
4. SRAMARTEE, (BIAHMEM, HAREINERES.
5. A stop EIZAT, G1R{EET LSE CSS, M= LSE CSS HINBIRARS, KURERRSE, FFHA NMI A,
6. 7E LDO &-F deep low power {R=AY, HARBEEEIZIERERE, MREE, BHEASFER, BFGHRIE
TAEIEH.
7. 7ELDO &F deep low power #&(AT, LSIF1 COMP UK F],
6.2. Sleep mode
6.2.1. #HN\ sleep mode
BITH4T WFI(wait for interrupt) & WFE(wait for event)ig<, A sleep &z, BURTF Cortex MO+
B S HI25/7 2500 SLEEPONEXIT i1, BFMENIEAIHN sleep ECHIHE.
B Sleep-now: N5 SLEEPONEXIT ii2 0, N34T WFI 5& WFE 5, IZBD#HA sleep 1=,
B Sleep-on-exit:¥N5R SLEEPONEXIT 72 1, WX BRBEMTHRFHT ISR BT, #EA sleep iR,
£ sleep =28, ATERY 10 pin 5 run WX REARRAPIRE.
i HFASEMIREERT, H sleep #E(E1, HCLK EERENFDH.
6.2.2. JBH sleep mode

SNSREFE WFIHEN sleep #3, # NVIC SRBAUEMINE RRTETLUE A M sleep B IREE,

YNSRFA WFE i sleep 183, H—AHMRER, SHEIBE sleep B3, Wakeup EHATLUBITIL

THERFE:

B TEINRIRHIZIERR(ERERRIT, TNETE NVIC, FH{8E Cortex MO+ SEVONPEND fi7, it
EM WFE IGERS 441 TRT, JMZHRRT pending ZF15M& NVIC IRQ i&i& pending i (1€
NVIC B9RlfiERR pending Z1788) WHLEE.

m 5E, ECEINEREEMER EXTI line AEMHER, & CPU M WFE IRRESREHNITRS, Fehis
BRIMERET pending {32, EREIIMEIEE Line B9 NVIC IRQ 18 pending iR BEHENL

IZtEEERIEHT wakeup BB, FHEIRBEFHTHAFIRLIRZATE.

2% 6-3 Sleep-now

Sleep-now iR

Mode entry - SLEEPDEEP =0 #H

WFI 8#& WFE, HH:

SLEEPONEXIT =0

Mode exit S{[E LSECSS NMI:

WNRIBEIT WFI N sleep 12, MERHAZE: +Hf.
WNERIET WFE A sleep 122, MIEHANE: wakeup 4,

RIREM

Pin £
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Sleep-now i
IWDG £/
LSECSS NMI 5
Wakeup latency 7c
% 6-4 Sleep-on-exit
Sleep-on-exit 3%
WFI, FH:
Mode entry - SLEEPDEEP =03#H
SLEEPONEXIT =1
Mode exit rhifT
Wakeup latency 7
6.3. Stop mode

Stop #ELEET Cortex-MO+HJ deep sleep LARIIIMEATEPET gating, VR BILAMKECER MR 20E&
LPR#tEE, 7EIZEF, PLL. HSIFIHSE #%iF, SRAMMIZZE8RBTRIFIRE, LSI. LSE,
LPTIMER, RTC. IWDG, PVD #1 COMP oJHiX4HEERE LIE, (RINFEEEEFIERS RCC BEE
RFT/E, HR VCORE IR E AR R N BRIA .

£ stop BRIV, FrARY 10 pin fRFFIR Run iRIUEEAVRES.

6.3.1. #ENA stop &z}
KT H—EFE stop BAIINFE, ELE PWR_CR.LPR=2' b01Rf, VR EJLUHA LPR {iH,
WRIEEIAHT flash AUREIRIE, W stop IRXAIHASHIER, BRFHESRIBIER (BRI
FLASH_SR Z517s8HY BSY [ IMTHRIRE kiR, BIRF) .
AR APB Bk FRUEMEIETE#HIT, W stop IBLHHANBSHIER, BE APB I5AIER (HEKAHE
) .
6.3.2. IBH Stop &
KB HiTEE wakeup SBHEH stop RS, HSI HIERIEARFRTER.
£ stop 1=, FNR VR 4bF low power AZ, MM stop I IREEEEIMITREILIR,
£ stop =2, R VR AT MRARZE, BBREFESK, (BGEER SR,
# 6-5 stop &I
Stop {8zt iR
WFI(wait for interrupt) 8¢& WFE (wait for event) , #H:
ELEIRE:
1) &d PWR_CRAJLPREHHFRE, HE VR TFEMREHE LPRT
2) iB$ PWR_CR Y SRAM_RETV_CTRL i, % SRAM fY retention BB/EAN VOS EN(EHE
Mode entry
SRAM_RETV §9(8
3) j@iT PWR _CR@FLS SLPTIME BZE& FLASH BYIGHEEAT E
E{7 Cortex MO+ SLEEPDEEP fiI
Note:
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Stop f&z% iR

FTHN stop X, BT EXTI line B pending i (EXTI_PR Z1£58) . FrBYM&HI-EHT pending
fiI. RTC alarm ¥R, HIENM. BN, HA stop BRAIFTIREHZIRIE, ERHEHN1T.
AR FAFEEIDHA stop IENEIXF HSE, RFERTHRNAE LIRS HSI, RSB HSEON

AESRIFETNRTEE9E, WEREERZESRIDNEN : FEXAS MESRABTEH, HEE HSI
YERRGERIEh, X PLL, X HSE,

NIEIEIREERTIE), TEH stop (AT, RFERHLOZECE FIEE HSI B5RATE, RCC_CFGR &7
23H9 HPRE i85 0, BNITEIREE [ERE IR fh < EFEEI MRS,

Mode exit

YNER{EEFE WFI i stop 18T
1T ECE B RBTEZUAY EXTI line  (FBRZAY EXTI ShEFMIZEMAIE NVIC Sh{ERE

SNER{HEA WFE # stop &3

{HAIRECE R EHETUA EXTI line

CPU SEVONPEND i E&7{&E5% FAISET pending i
S{7a#E LSECSS NMI:

RSN

Pin 84

IWDG £1iI

LSECSS NMI Flf

Wakeup la- | flash wakeup time

LPR to MR wakeup time +
HSI wakeup time +

tency £ 1: 7£ Deep low power =, MR ready &4 300us~750us
iE 2: stop & FHBMGEEERIAE: 3us+2us+3us=8us
6.4. [RRFEFASEhIAZER

£ run8UF, RERIPRISRER (SYSCLK, HCLK, PCLK) AILABIS D $iEr 7 RsEe B SR,
XLEFRS MBS AT LA FBSRTEH sleep (AT, FE(IRIMIATAE,

6.5. JMREIEIIE
fFErunt&zl, AL IR EE LM MEFIfREESRY AHB BSEh (HCLK) F1APBRI®# (PCLK) ,
VABEERIN#E.
N T H—PIHEE sleep IBABIINFE, IMKRIBTEIRILATERIT WFI 8(E WFE 15 ZBIHRIFH,
6.6. MEEESESR
1ZIMERIETFes A LUEID half-word B¢& word 13/a],
6.6.1. FEiEIEHIZIFE 1 (PWR_CR1)
Address offset: 0x00
Reset value: 0x0004 0000(reset by POR)
31 30 29 28 27 26 25 24 23 | 22 21 20 19 18 17 16
Re | Re Res Res Re | Re | Re | Re | Re | Re | Re | Re Res SRAM _RETV_ | Re | Re
s. s. ) ) s. s. s. s. s. s. S. S. ) CTRL s. S.
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RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
. FLS_SLP- Re DB | Re Re Re Re
LPR[1:0] TIME[1:0] s. Res. P|s | s |s |s Res.
R R R
W W RW RW W
g Reset .
Bit Name R/W value Function
31:19 Reserved - - Reserved
Stop =T SRAM retention B8 EZ 4]
1: SRAM EB/EIREIZ LDO HitH—3L;
18 SRAM_RETV_CTRL | RW 1 0: SRAM BBJENERERIE;
Stop B IREES, WG EFNZE T 1.
i M stop IBXIEEESS, X FRSRENENME.
17:16 Reserved - - Reserved
Low power regulator under stop mode
00: Main regulator mode
01: Low power regulator mode
15:14 LPR[1:0] RW 0
10: Reserved
11: Reserved
iE: Stop BEXIGEESS, HHEIMZZFes/9 00.
Stop {RIGEERI A, 7E HSIT3ER, T FLASH B{FRIRES
NI
2’b00:5us
2’b01: 2us
13:12 FLS _SLPTIME RW 2’b00 2’b10: 3us
2’b11: Ous
T MiZSFERIgE A 2'b11/2b01 B, FEBIGEESEM SRAM
HATTERS, MIE FLASH, HERFRIEEIRENTEFEFIS
£ 3us Rif31A) FLASH,
11:9 Reserved - - Reserved
RTC S{RIPELE
EEME, RTCATFESHEIPRSLBENMBAN. EiflE RTC 1%
8 DBP RW 0 AR ERN 1.
0: ZIHAE RTC
1: BJLAiaE RTC
7:0 Reserved - - Reserved
6.6.2. HRZFIFFE 2 (PWR_CR2)
Address offset: 0x04
Reset value: 0x0000 0500(reset by POR)
it 1ZBFERS PVD IMREIEX SRS,
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res Res. Res | Res | Res | Res | Res Res. Res | Res.
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15

14

13

12

11 |10] 9

8 7 |l e ]| 5] 4] 3 2 1 0

Res

Res

Res

Res

FLT_TIME[2:0]

FLTE | Res PVDT[2:0] Res | SRCSE PVD

RW

RW RW RW RW

Bit

Name

R/W

Reset Value

Function

31:12

Reserve

d

Reserved

11:9

FLT_TIME

RW

3'b010

NN [T

110: JERATEIALY79 30.7ms (1024 4 LS| 5¢& LSE Bi)
101: JERAHEIALI ) 3.8ms (128 4 LSI & LSE A$h)
100: JEIKESEIALIA 1.92ms (64 ™ LS| 8¢& LSE BIfH)
011: JEIRASAIKLIF 480us (16 4™ LSI B LSE B$H)
010: JERAIEIALIZ 120us (4 4™ LSI 5& LSE Be)
001: JEIRATEIALIJ9 60us (24 LSIB¢# LSE B3#H)

000: ERAHEIALI 30us (14 LS| & LSE Riéh)

FLTEN

RW

by AN A = |
0: &k
1: fEge

Reserve

d

Reserved

6:4

PVDT[2:0]

RW

000

BELFHetENEE (TEaENEERENR/N 0.1V) & PVDIN
G

000: VPVDO (around 1.8V)

001: VPVD1 (around 2.0V)

010: VPVD2 (around 2.2V)

011: VPVD3 (around 2.4V)

100: VPVD4 (around 2.6V)

101: VPVDS5 (around 2. 8V)

110: VPVDG6 (around 3.0V)

111: VPVDY7 (around 3.2V)

Reserve

d

Reserved

SRCSEL

RW

PVD &R,

0: VvCC

1: &0 PB7 pin

MRZAUES 1, PB7 LRIBESERERS VREFINT H#{THUR(E
EEFAFOTIERNE). XFMER T PVDT HFE8H0RETY.

Reserve

d

Reserved

PVDE

RW

EB A sERE

0: FBIEMNAERE

1: EBFRARIfERE

N8R SYSCFG_CFG2.PVD_LOCK=1,] PVDE Bf#f. RELR
FmENE, BRIPAHENL

6.6.3.

PWR IAE&ZFHFEE (PWR_SR)
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Address offset: 0x04

Reset value: 0x0000 0500(reset by POR)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. Res. Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. | Res. | Res. | Res. | PVDO | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.
R

Bit Name R/W Reset Value Function
31:12 Reserved - - Reserved

PVD 1&@IZ5E R,
11 PVDO R 0: #EMIRY VCC 8t PB7 & PVD EZEAILLRIEE

1: #HEMIAY VCC 8& PB7 {XF PVD iR IRISIE
10:0 Reserved - - Reserved
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7.1.

7.1.1.

7.1.2.

7.1.3.

=17}

CHMRHTREN, SBI8: BRESMAASSELL,
SR

FBIFS (i
RENIBAESFSEEENNs, EATUER TrE:

m _TES{I (POR/PDR)
m  RXEEfI (BOR)

RRSMN

RASMHBABOSERBENENE, — WS EsE, UEMIRRUSFS, FTSEERENL
LFEELUTEMR, FFERREN:

NRST pin f9S{iL

BOEI RSR(WWDG)

W7E PRSERI(WDG)

SYSRESETREQ ¥t E (i1

option byte load £{if (OBL)

BId1aE RCC_CSR FHFessiIEAMTRNL, AILURBISALE,

NRST Skl (JMEBE1L)
&) option byte(NRST_MODE {i)iY3%k, NRST pin BJLAEECERL PRI (BAECES N option
byte {iAR) :

m S

EZEX T, £ NRST pin _HHIBRNEMESHERRINEREE, BRECHAS~ENSME
NRST pin EA%HiH.,

EZEEHEN T, GPIO Ry PF2 HRETCR.

ZEFE R, FREZIHTIE Trimming FHR(E, BE#HH1T Table 23 A step 6,

X3 NRST pin BUEERILIE, RITHERIE NRST s/ NEHE 20us TBE, DT ZRENESHEHISER.
X FIZIEERIFBEERA HSI_10M BH{TIHNE, BINZATHEXF, NRST AUEEBFEFTFZATE,
SEFENX A ZAIEH. GPIO

EZER T, 1% PIN STLARIEARAER GPIO, B PF2, Pin EH reset THREFTR. S REMRSHE
FRERF=4E, HEAREHUEREER pin L,
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VCC
Reu 20us filter
NRST
NRST ;'—_l - Filter ———

L WWDG rstn  ——|

IWDG rstn  ——p Sysrstn
A Softwarerstn———» & —>»
POR/PDR rstn————p|
B%IE rstn —P
»| HSI_10M OBL rstn )

7-1 SRR EIVE
7.1.4. FBIPESEHL
SNEI M, ZENTES, AEBEEFHTE Trimming ZR4E,

7.15.  PRESG

BT ERI ARM MO+E9R RIS 5425175800 SYSRESETREQ {37, B4 ER. 1ZE(~4%
&, AEEEFHHTIE Trimming SH2/(E,

7.1.6. EIAFPEHS(

BT ELE FLASH_CR.OBL_LAUNCH=1,7=4 option byte load &1, MiTIfS5 option byte B
load, ZEMF4E, FAHREEHMIHITIE Trimming FER(E
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8.1.

8.1.1.

8.1.2.

8.1.3.

8.1.4.

8.1.5.

8.1.6.

BY b
B iR

FMERESIERTSR HSE

HNERE AT S (HSE) REMANKIR:

B BIEIMNE crystal (B(F) |, BCEMERERER, 74 4-32MHz IR ES

B EEMIIMEBENSIE IR

HMERIF

4-32MHz NEAEEIEEBHHEE. RCC_CR Y HSERDY IREMERT HSE BEREE. HSE &
LA HSEON fip# T HaE X,

YMERIBRIFE (HSE bypass)

IZIEH TR, SRR SREIRIR AT . SBId RCC_CRAYHSEBYP Ff1HSEON fiisEEiziE=t.
SNEBRTERIRIS 1B PFO MIAEIS A IER, PF1{E/ GPIO .

HpEB{RIEERT$h L SE

HNERRIRATEH (LSE) SREFAKIE:

B BEEIME crystal (BiK) , ECENEBEEHREES, 4 32.768kHz FYRTEMES

B EEMNIMNESA SRR

RCC_BDCR Z7728(9 LSERDY & IE/R T LSE 2BfaE, LSE AJLUEIT LSEON inf#{THaRE
X. Kahge A LUED LSEDRV[L.OI#TET, LAESEMAENEERERE.

YMERAEHIE (LSE bypass)

ZHEX T, RS THNERRTEE, BT RCC_CR BY LSEBYP 1 LSEON finsEiFizisE=t, MEpad
PPFE PF10 BIAEIE S, PF11{E/ GPIO (£,

REREIERSh HSI
WEPEIRRTER, (EACH RSP RERRIKIE. HSI BRI OSRERIR TR 24MHZ,
HIS_10M

HSI_10M 2104579 10MHz i9RTER, FTXISEMERIREFITE 32.768kHz =712\ flash sleep
SEEHRATE. 2 NRST ERIAEEEBA 32.768kHz IETRAAT, ZERBHFRIIE, B
ST RAPIRE.

AIERMIEERI S LS|

MEKEERTER, {7 RTC, IWDG #1LPTIM RIRIH, LARMEASHRIEEITIIRIR SR . %At
HRIOSRERIRIHE 32.768kHz,

PLL

PLL RTLARSRRS HSI 8¢ HSE BT{E4M, 7EfFRE PLL ZA0, W% PLL #{TECE. —B PLL #(E
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8.2.

8.3.

8.3.1.

8.3.2.

B8, XEACERITFaR A REREEE.

B ¢ iRg

HSI: High-speed internal clock

HSI10M LSI: Low-speed internal clock
HSI10M > to RCC,FMC HSE: High-speed external clock
LSE: Low-speed external clock

PLL: Phase locked loop

LSI RC to IWDG >
32.768kHz

LSl

LSE to RTC

32.768kHz || | o HSE 7128

0 0SC32_IN Clock to PWR
detector RTCSEL D>
LSE To AHB bus, core, memory and DMA >
AHB
LSI FCLK Cortex free-running clock
PLL —  PRESC &>
HSI10M /1, 2..512 To Cortex system timer >
Mco HCLK
folze PCLK APB PC To APB iphral
L PRESC LK o periphrals
SYSCLK /1,2,4,8,16
HSE
S PCLK
HSI RC
to LPTIM
4/8/16/22.12/24MHz LSE ——
LS|
X2
X3 PCLK to COMP
PLL LSE LSC | S EE——
LSI
PCL
to ADC
HSI
HSIDIV bLL
O 0sC_out HSE HSISYS
4~32MHz HSE SYSCLK If (TIMCLK_CTRL | APB TIMx_PCLK
0SC_IN Clock S PRESC=1) x1 else x2 to TIM1/2/14/16/17
detector
LSE LSC to LCD
Clock tree

Bl 8-1 RIS
RS RE (CSS)

HSE_CSS

BiFECE RCC_CR.CSSON, HSER#LERFAILIMIRMRE, FEXFER T, HSER#E, BF
PQNTHEERFTFF. 2 HSE XA, AEMQNIThEER KM,

SNRFE HSE LRIMETER failure, HSE SMXERIKE, BIH failure HHIXLS TIM1 (FK timer)
0 TIM16/TIM17 (1B timer) BINZEBIANGG, Fr=4PomERE{4Z failure (Clock Security Sys-
tem Interrupt CSSI) , H#MIF MCU HITIREURIE, CSSI #75%#£ZE] Cortex-MO+fJ NMI (Non-
maskable interrupt) exception [E&£,

Note: —H CSS #fsfige, FHEINR HSE B¢ failure, BEF=4 CSS i, FBE=E—1 NMI,
1Z NMIUEARITIT, B CSS FlfiERfaizhc, B, £ NMI AR ERE A iR SR
ThlifiE#F28 (RCC_CICR) EBRY CSSC {iZkiERR CSS Hlf.

SN HSE HEEHERZENBIERSNT (HENEEE: B®MIEAN PLL FYBINE, 7B PLL #
FERGESER) , BHEP Failure SRR ENEE] HSI, BERYXHE HSE, NSRS failure
Bf, HSE 2 PLL RYSIABTER, PLL HiS4KH,

LSE_CSS
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BIdECE RCC_BDCR.LSECSSON, LSE Bf#p& e RAaLIMRIEE. EXMIERT, LSE B
&, BSSEMIThEEHTFF. 2 LSE BkiAie, RTHeITheEm <A,

SNSRTE LSE LRINASEH failure, LSE SWBENXKA, BFEP failure SHEIXLS TIML (B4R timer) 0
TIM16/TIM17 (IEFE timer) RIRNIZEHINGG, FredhmBERIERE% failure (Clock Security System
Interrupt CSSI) , #HMMAIF MCU HHTHRFIRIE, CSSI #55EZ! Cortex-MO+A9 NMI (Non-maska-
ble interrupt) exception [E=,

Note: —H LSECSS #i{##E, FEMR LSE BF§f failure, FiEF=4E CSS T, FEZFTE—NMI,
1Z NMI AT, EE CSS FhifiEefisir. FHlt, £ NMI SSMEREFFPREIT IR SR
HifiEfFeY (RCC_CICR) EBRY CSSC fikiEkR CSS Hilff.

SNER LSE HWARIERGRIE, BIH Failure G SEESRRT T EIVIEE LS|, ERXE LSE, Fit, 40
R LPTIM #1 RTC IHEAI$EREE LSE, tB=BHRE LS|,

8.4. I miEiPhEe
AT HERRNF, T8 BOM BA, LK debug FHNFEK, FECHEMUNTHEEHINEE, BT
FHIMCO 55 (FoHR) BT GPIO BE AThAESLIIRT i HIDAE.,
7= 8-1 AT IsEsE
e ehifB PO B o MCO T4t ORISR

HSI v

HSE v
PLL v

LSE v
LSI v

HSI_10M v

SYSCLK v

HCLK v

PCLK v

R U MCO RTSME TG, LARIERR GPIO AF JIAER MCO RIFRIARER, MCO TThELTs
£ER, BEEFHZERAE.

8.5. TIM14 WIEBFNSMERATS ¥

HTRE. BE. ITZREFEEE, SHASHIE (W HSI, LSI %) BRBIERISR.
Itt, EERIERAINE L ERENT R — N BT RSB TR,

ST EERAMENEARRE: ERAINPRERETUR, BT ahSsor B8 A A0 ERaden,
SRR, KRG, BIHRHEAERIERRTE timming 241, MTISCIEIRROEIER.

8.5.1. HSIE#f

HS| B3PS AR NGRS AP UATRT PR,
RISE
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8.5.2.

EXFRERETEMAOUE (F40 HSILSE MEER) |, BESHEMTPRZLEETRX. thEiX,
MBI YT

&Bf LSE (ESIEEUARZERI HSI Bt EEiE, BIRTRIAERET s EERHtTE. FIF LSERISHE
E (ppm ) , BFPEELAR—SHRUER SRR, Fa@EdX i thiRE TRERAM=EE~. T
2. BENBERXAIERE.

HSI iR%=9IRBH NI BRNNERREN, BxEFAFAE. R LSE AR, ATRARE

BEIXE!
EEMIORE, TIERE HSE/32, @D TIM14 B channel LI NIBFA(EE, Xt HSI FSRRHTER.

TiM14

TH_RMP[1:0]

GPIO
RTCCLK ™
HSE/32
MCO

8-2 SRERNE S TIM14 HB5RIE

Timer 14 R AR BEEDTLIZ GPIO BET A, XFXL#HNEE, 28
TIM14_ORRY TI1_RMP[1.015/F2aEMAY, PUFMIEEUN NRR:

B TIM14 JBi& 1 1&EEEI GPIO

m  TIM14 @& 1 & RTC Clock

m TIM14i8]& 11%55) HSE/32 Clock

m TIM14 @& 11E#ES MCO (Microcontroller clock output)

B B

—BGNE HSI ifEhEE, Bidrhlr, @RIEELE, BT RIARERRTER timming 24,
MTISERESRER B K.

BT MCO multiplexer i LSE Z| TIM14 channel 1 B98I NIEHE, HFERNEsos NS
HSI (IXFIERT, HSIMZIREANRFITHIR). SNEELM LSE SSHIZIGHAERT HSI Bt
NI, XFERIN IR T XS RN E .

XtEEFDFA THME crystal BIHY LSE BAEE (ppm), ZARJEELAEREIAY resolution iIREMEB
AERRER, SARRXIRERIREALT Trimming, LAMERFTIZ. BE. BEEXIBIERER,

HSI BRI HTBEI IR AEAAY calibration B 788,
ZSLI N EARIEREENES (b0, HSIULSE ILLR) . HmEREMESSH MT R
LCRBIIEX. thEREE, EEXRNT,

LS| Bt

5 HSI—#, LS| ARG ZEBE. BE. T2REFRIFBMTESRRD. LSIAIRIERA
SHEEEREERARI HSE 8 HSI SRHITRUE, BETTiES HSI K.

LS| BIRUERIER LS| RYEIHAN TIM14 RIMIAIRIR. X HSE {FARGFHITRR, EELEM LSIAY
HSE RIBSEH 4R, RALT LSI FHIRIEE.
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JREELE, MPARMERMRFAIXRE, B) HSE/LSI RO REBESZEIIRX, WRESK, E
BRI,

8.6. S/ STFE
ZIERAVSFER T LU= (32 bits), ¥= (16 bits) F1F=75 (8 bits) (al,

8.6.1.  HIthE=HIETFRR (RCC_CR)

Address offset:0x00
Reset value:0x0000 0100

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. PLL PLL Res. | Res. | Res. | Res. CSS QHIE gFHS HSE
RDY ON ON BYP | RDY | ON
R RW RS RW R RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
HSI
Res. | Res. HSIDIV[2:0] RDY Res. | HSION | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.
RW R RW
Bit Name R/W Reset Value Function
31:26 Reserved - - Reserved

PLL Bt4h ready Frik,
B, FAB PLL A4 locked
0: PLL unlocked

25 PLLRDY R 0

1: PLL locked

PLL f8E,

MEAEN. BE. LA stop ERES, BESETIZ
24 PLLON RW 0 i, AR PLL BI$FHE FRERGRISHAT, XA RERE (L,
0: PLL OFF

1: PLLON

23:20 Reserved - - Reserved

e RS E8E.

RUELFRENHLERR. ZZAEN, MR HSE
ready B, BEHSBHATRIEMGN, ZRIMBSEHENE, B4
disable 1RETEPHEM,

ZAREEREN, EFEREERSL

0: AL LZRS OFF (AF$EIN OFF)

1: R LLERSF ON (Y1R HSE R&E T, RFFEN ON,
&N OFF)

19 HSE_CSSON RS 0

S50 HSE JMaE Crystal, 1SEiRES i \ATEh,
HREBERFNES, bypass #2ME crystal RUER, EEINEB
18 HSEBYP RW 0 BRI NRTER, FNEBRTERAZFE HSEON {88, HSEBYP
(N HSE SN crystal MERERT AR EL.

0: HSE #MZ crystal A<# bypass &
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Bit

Name

R/W

Reset Value

Function

1: HSE§ME crystal #f bypass #2, SMZERBIART T

17

HSERDY

HSE BJ# ready #rd i
BN, RIAHSETE T,
0: HSE &% ready

1: HSEready 1

i 24 HSEON iBEfS, HSERDY #E6-4HSE RH&hEHR
EMENEE

16

HSEON

RW

HSE AJ#fsEgE

REATEMIDBEE. B stop &, BEHBERIZAL. R
HSE #EZaE ERIER ST, NIZNAREHMENL.
0: HSE OFF

1: HSE ON

15:14

Reserved

Reserved

13:11

HSIDIV[2:0]

RW

HSI B RER £,

BB HIXEALZTE HSIIDSRERSEL, 74 HSISYS Bt
000: 1

001: 2

010: 4

011: 8

100: 16

101: 32

110: 64

111: 128

10

HSIRDY

HSI At ready FRi.

WEHE(ZRA HSI OSC ISR, ZAIRBEZ HSION=1 B4
B

0: HSI OSC not ready;

1: HSI OSC ready;

2 HSION iEZf5, HSIRDY HE-6-4HSkZHFI AL
1x.

Reserved

Reserved

HSION

RW

HSI BI$ERERZ, BRI RTLAB LN EZIZAL,

HHN stop 1=I(RS, BMEHBEEFIZAL, fF1E HSI,

3 HSI B EHE HERIERFNH (BB stop 12
X, HE HSEEARGRTER, HAELMAET) .

0: HSI OFF

1: HSION

i HHSIONBEERE, HSIIESFUINT4 34, HSIRDY
B1E 31 HSI [EiEE,

7:0

Reserved

Reserved
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8.6.2.  MIEBAYEHER:ESTFEES (RCC_ICSCR)

Address offset:0x04
Reset value: 0x0100 1100, i&id POR/BOR £1u

31 | 30 | 20 | 28 | 27 [ 26 | 25 [ 24 [ 23 | 22 | 21 | 20 | 10 | 18 | 17 | 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. LS| _TRIM[8:0]
RW | Rw [Rw | Rw | RW | Rw | RW | RW | RW
15 | 14 [ 13 | 12 | 11 [ 10 9 8 | 71 6] 5] 4] 3 2 1 0
HSI_FS[2:0] HSI_TRIM[12:0]

Rw | Rw | Rw | Rw | rRw | RW | rw [ RW [ RW |RW | RW [RW | RW | rRW | RW | RW

Bit Name R/W Reset Value Function

31:25 Reserved - {RE8

PO EB(RIRAT PSRRI

FEESRBEIBHT S8 (FFIE OXLFFF OFB0O) BA
ZZFeas, (F LSI eTLURtHASERY 32.768KHz 411,
BB ZE TR EHTHRE, 818 () 1, £ LSIaE
SRR (F) 29 0.2%,

ZE RS LS.

24:16 LSI_TRIM RW 0x100

HSI SRR
000: 4MHz
001: 8MHz
010: 16MHz

011: 22.12Mhz
15:13 HSI_FS RW 3'b000 Mz

>=101: 4MHz

FEEfE, BRIAERR AMHz, 7E option byte load 52AkfE, Wt
B NNE flash trimming TUEHELTIERY 8MHz, FERFENL
&, BEHEEIHERY 8MHZ,

HSI BT #RERUEE,

_EEEAA HSI AMHz BIBRAROEE, £ Trimming AT&3E
ISR (FFHE OX1FFF OFAC) BNIZEFeEH.
HEITE HTERIE information XAERIMEHHIEUE, BANiZ
B51788, XTI HSIHS BRI FAIRE.

{RTZFE Flash BORN T HEHER :

24MHz RREETFRIEIE . OXLFFF OF10

22.12MHz BUEETFRMEIE: OX1FFF OFOC

16MHz BOEHEFAUEIE: OX1FFF OF08

8MHz RUE(EFFAUEIE: Ox1FFF OF04

AMHz RUEE(EFFRbIE: Ox1FFF OF00
BEMIZEFREANREESE, BalLUZEAFIME, B
ZEFREE, B8 (Rt) 1, N HSIAYMLHSREIE (/) 29
0.1%,

HSI_TRIM[12:9]:#838{z, HSI_TRIM[8:014Hi&{, 7E trim A
FESTEIRE, WREEAA AL,

12:0 HSI_TRIM RW 0x1100
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8.6.3.

RtHECE SR (RCC_CFGR)

Address offset:0x08
Reset value:0x0000 0000

31

30 | 29 [ 28 | 27| 26 | 25 | 24

23 22 21 20 19 18 17 16

Res.

MCOPRE[2:0] MCOSEL[3:0]

Res. | Res. | Res. | Res. | Res. Res. Res. Res.

RW RW

15

14 |13]12]11]10] 9 | 8

7 6 5 4 3 2 1 0

Res.

PPRE[2:0] HPRE[3:0]

Res. | Res. SWSJ[2:0] SWJ2:0]

RW RW

R RW

Bit

Name R/W Reset Value

Function

31

Reserved - -

Reserved

30:28

MCOPRE[2:0] RW 0

MCO (microcontroller clock output) SRZERER, FRi4E)
XL, &8 MCO BIHAIDSREREL:

000: 1

001: 2

010: 4

011: 8

100: 16
101: 32
110: 64
111:

HEFFTE MCO B fERERT, IREIXE(L,

128

27:24

MCOSEL[3:0] RW 0

MCO 3%

0000: no clock, MCO output disabled
0001: SYSCLK

0010: HSI10M

0011: HSI

0100: HSE

0101: PLL CLK

0110: LSI

0111: LSE

1000: HCLK
1001: PCLK
Others: no clock

T R EMEE TR R AT RER I AT A TR
BB,

23:15

Reserved - -

Reserved

14:12

PPRE[2:0] RW 0

SRTERIEESE, FT R4 PCLK Bi%h, TiRE HCLK
DINFRENT :

Oxx: 1

100: 2

101: 4

110: 8

111: 16

11:8

RW 0

HPRE[3:0]

AHB BIth SR EL.
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Bit Name R/W Reset Value

Function

SREHRBIZRL FTFe4E HOLK Af#h, TiRE SYSCLK Y
e ES s

0000: 1
1000: 2
1001: 4
1010: 8
1011: 16
1100: 64
1101: 128
1110: 256
1111:512

others: reserved
ATRIERRESTIF, FERE VR BREREESEMR
i BINERIED IR

7:6 Reserved - -

Reserved

5:3 SWS[2:0] R 0

RFRT IR AL
IXEET AR TS, REBSRIE N SR B ER e
e

000: HSISYS
001: HSE

010: PLL CLK
0l11: LSl

100: LSE

Others: Reserved

2:0 SWI[2:0] RW 0

BRI PIRIERAL

XL AR FORE S, AR R S

000: HSISYS
001: HSE

010: PLL CLK
011: LSl

100: LSE

Others: Reserved

BB E N HSISYS OIEREHE:
1) RHM stop BB

2) {4ECE 001(HSE), HHIW HSE failure (HSE AZRSRT
PR, 2E HSE/EA PLLEIN, PLL{EARSRIHIR)

8.6.4. PLL FeEBZ7F28(RCC_PLLCFGR)

Address offset:0x0C
Reset value: 0x0000_0000

31 30 29 28 27 26 25 24

23 22 21 20 19 18 17 16

Res | Res | Res | Res | Res | Res | Res | Res

Res

Res | Res | Res | Res. | Res. Res Res.

15 14 13 12 11 10 9 8

7 6 5 4 3 2 1 0

Res | Res | Res | Res | Res | Res | Res | Res

Res

Res | Res | Res | PLLMUL[1:0 | Res | PLLSR
] . C

RW RW

Bit Name R/W Reset Value

Function

31:4 Reserved - -

Reserved
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Bit Name R/W Reset Value Function
PLL {E3REEL
00: x2
01: x3

3:2 PLLMUL[1:0] RW 2'b0

10: x4(for test)
11: reserved

BFP#EIT, 2'b10 tBEA reserved,

1 Reserved

PLL B $HiRIEHE:
0 PLLSRC RW 0 0: HSI

1: HSE

8.6.5.  HMEBRISHIRIEHIZFTFRE (RCC_ECSCR)

Address offset:0x10
Reset value: 0x0003_0003

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 | 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | LSE_STARTUP Res. LSE_DRIVE
RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 | 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res HSE_STARTU | Res | HSE_DRIVE
. . . . . . . . . . P . R
RW RW | RW
Bit Name R/W Reset Value Function
31:22 RER RES 4 R
LSE BifRISERTEIERR.
LSEBYP=0:

00: 4096 4 LSE AdEh/EHE;
01: 2048 4 LSE Bd$h/EHE;
10: 8192 /™ LSE BY&h/EHEA;

21:20 LSE_STARTUP RW 0x0 11: NifaEnte, BEEs,
LSEBYP=1:

00: 2048 /™ LSE Ff$thEHA;
01: 1024 4 LSE Ff$th/EHA;
10: 4096 4 LSE R$/EH;
11: FHSERTE, B,

19:18 (REB RES - REE
LSE drive capability setting, default 11
00: reserved

17:16 LSE_DRIVER RW 0x3 01: Idd 315nA, gm 3.5uA/V

10: Idd 500nA, gm 7.5uA/NV
11: 1dd 630nA, gm 10uA/NV

15:5 Reserved -

4:3 HSE_STARTUP RW 0x0 HSE faERdBnEEE,

78/511




PY32F031 R¥SEFHf

Bit Name R/IW Reset Value Function
HSEBYP=0:
00: 4096 D HSE Rifh;
01: 2048 HSE AdH;
10: 8192 4N HSE Afh;
11: [tieErta, BEE;
HSEBYP=1:
00: 2048 /™ HSE Rd%h;
01: 1024 4 HSE Rifh;
10: 4096 4> HSE Ad$f;
11: AiHiaErtE, BEEd;
3:2 REB RES - fRER
HSE drive capability setting, default 11
00: reserved
1:0 01: gm 3.5mA/N
HSE_DRV RW 0x3 10: gm 7.5mA/N
11: gm 10mA/N
8.6.6.  HIphAPEf{HEEESFRS (RCC_CIER)
Address offset:0x18
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res. Res. Res. Res Res. Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res PLL HSE HSI Res LSE LSI
RDYI RDYI RDYI . RDYI RDYI
E E E E E
RW RW RW RW RW
Bit Name R/W Reset Value Function
31:6 Reserved - - Reserved
PLL ready FHf{sEaE,
5 PLLRDYIE RW 0 0: b
1: fEge
HSE R4 ready HRRf{EBE,
4 HSERDYIE RW 0 0: |k
1: fEge
HSI BY$h ready HRRF{EEE,
3 HSIRDYIE RW 0 0: 2|k
1: fshge
2 Reserved - - Reserved
LSE B4 ready FEfi{EsE.
1 LSERDYIE RW 0 0: |k
1: fshge
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Bit Name R/W Reset Value Function
LS| Aéh ready HRlT{sEEE,

0 LSIRDYIE RW 0 0: ZIk
1: fsEBE

8.6.7. BI¥PHEIFESTFER (RCC_CIFR)

Address offset:0x1C
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Res | Res | Res | Res | Res | Res | Res. Res. | Res | Res | Res. Res. Res. Res | Res. Res.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | LSE CSS | Res | Res PLL HSE HSI Res | LSE LSI
CSS F . . RDY | RDY | RDY . RDY | RDY
F F F F F F
R R R R R R R
Bit Name R/W Reset Value Function
31:10 Reserved - - Reserved

LSE BfthZ 2R % (CSS) HHfitrd.
L& LSE OSC R #hMAt BRI E5 17 a8,
9 LSECSSF R 0 0: LSE RH$i&IRM -RirRr=4;

1: LSE Ro#a ISR -RiRr=4;

5 LSECSSC F7ss 1 /551U,

HSE R $h &2 R G hRRR AL,

LRGN HSE OSC R #PEMET B [iZ 278,
8 CSSF R 0 0: HSE Bffa ISR hirRr=4;

1: HSE RIS siT= ;

5 CSSC &17es 1 BFZAL

7:6 Reserved - - Reserved

PLL ready FrBftRIR{L

4 PLL lock 7B PLLRDYIE \f&fuRY, BHEHEN, HEE
5 PLLRDYF R 0 IB(I PLLRDYC {3, (&%,

0: 7 PLL lock 5I#2HYASE ready HRif
1: & PLL lock 5|{2A9RTEh ready FET

HSE ready FRBfiFRIARL

4 HSE f8%E3H HSERDYIE {88, (IR EENL, K
4 HSERDYF R 0 BT B HSERDYC {31, E&i%{i.

0: FoH HSE 3[#EAIrdEH ready Fhiff
1: AH HSE 5[{2HYATH ready AT

HIS ready SRBfRIR{Z

3 HSIRDYF R 0 Y HSIF2EH B HSIRDYIE {88, iZIHREHEN, 2t
BT BAI HSIRDYC i, ETZAIL.
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Bit Name R/W Reset Value Function
0: F5H HSI 5 [2AIRIEN ready HlT
1: BH HSI 5| &2RIRTER ready FkT
2 Res. - - Reserved
LSE ready FREftRIRAL
% LSE f3EFHE LSERDYIE {88, ZIHBEHERL, K
1 LSERDYF R 0 BITERI LSERDYC {37, BEIZAL,
0: FoH LSE 5 SRt ready SRt
1: 5 LSE 5|&2RIRIEH ready kT
LSI ready FRBTFRIR{L
2 LSIT3EFE LSIRDYIE {8, ZIMEHERL 4
0 LSIRDYF R 0 BT ENI LSIRDYC i, BRIZAL,
0: FGH LSI 5I{EAIATE ready SRt
1: B LS| 5|#2H9aIEH ready FrlfT
8.6.8.  BIthrhEfFI&ETF=E (RCC_CICR)
Address offset:0x20
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res Res. Res. Res | Res Res. Res. Res. Res Res. Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PLL HSE HSI LSE LSI
Res | Res | Res | Res | Res | Res LSEéZSS CSS Res | Res RDY | RDY | RDY R.es rDY | RDY
C C C C C
W W W W W W W
Bit Name R/W Reset Value Function
31:10 Reserved - - Reserved
LSE FHPRELRS (CSS) FUiFHEE.,
9 LSECSSC w 0 0: No effect;
1: ;5% LSECSSF #r&
AP 2RSS,
8 CSsC w 0 0: &5,
1: i5kk CSSF HREAL
7:6 Reserved - - Reserved
PLL ready iFtoa .
5 PLLRDYC w 0 0: iR,
1: i&FR PLLRDYF {37,
HSE ready fr&is=.
4 HSERDYC w 0 0: &M,
1: i&B& HSERDYF £z,
3 HSIRDYC w 0 HSI ready tr&ia 2.
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Bit Name R/W Reset Value Function
0: iZFM,
1: j&B& HSIRDYF fiL,
2 Reserved - - Reserved
LSE ready fr5in®.
1 LSERDYC w 0 0: J2EMM.
1: j&BR LSERDYF fiL,
LS| ready frdim =,
0 LSIRDYC w 0 0: ;ZEMM.
1: i&F% LSIRDYF fiL,
8.6.9. I/0 EOS(iFFE (RCC_IOPRSTR)
Address offset:0x24
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res. Res | Res | Res Res. Res.
15 14 13 12 11 10 9 8 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res l(:SPIO Res | Res | Res CB;PIO ,E\;PIO
RST RST RST
RW RW RW
Bit Name R/W Reset Value Function
31:6 Reserved - - Reserved
I/0 PortF E1:,
5 GPIOFRST RW 0 0: no effect;
1: PortF I/0 £fu
4:2 Reserved - - Reserved
I/O PortB £1i,
1 GPIOBRST RW 0 0: no effect;
1: PortB /0 £
I/O PortA E1i,
0 GPIOARST RW 0 0: no effect;
1: PortA I/0 £
8.6.10. AHB JMBE(iZ1F5E (RCC_AHBRSTR)
Address offset:0x28
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res CORDI- DIVRS | Res | Res | Res | Res | Res | Res | Res | Res
CRST
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CR DM
Res | Res | Res | C | Res | Res Res FLASH | Res | Res | Res | Res | Res | Res | Res A
. . . RS . . RST . . . . . . . RST
T
RW RW RW
Bit Name R/W Reset Value Function
31:13 Reserved - - Reserved
b IEEE CORDIC 1EHRERT,
25 CORDICRST RW 0 0: no effect;
1: FFip4bIEES CORDIC RS ;
MRIAERIRE A,
24 DIVRST RW 0 0: no effect;
1: BRiESSEHEL;
23:13 Reserved - - Reserved
CRC 1&HEI,
12 CRCRST RW 0 0: no effect;
1: CRC#&RE(N;
11:9 Reserved - - Reserved
8 Reserved - - Reserved
7:1 Reserved - - Reserved
DMA £1if,
0 DMARST RW 0 0: no effect;
1: DMA iEthER

8.6.11. APB /MESZF1FEE 1 (RCC_APBRSTR1)

Address offset:0x2C
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PW 12C
LPTI 12C USAR | USAR
M OPAR | Re R DBG Res Re | Re | Re 2 RS Re | Re 13 T2 Re
RST S S RS RST s s s RS T S S RST RST S
T T
RW RW RW RW \I;QV RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RTC M | M TIM
Res SPI2 Re | Re WWD- Re | Re | Re | Re > 6 Re Res HmM2 2
) RST s. S. GRST AP- S. S. S. s. | RS | RS | s. ) RST RS
BRST
T T T
RW RW RW RW | RW RwW RW
Bit Name R/W Reset Value Function
LP Timer t&ERE1(7,
31 LPTIMRST RW 0 0: no effect;
1: ZEHRE;
30 OPARST RW 0 OPA 1&HhE N,
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Bit Name R/W Reset Value Function
0: no effect;
1 ZREREN;
29 Reserved - - Reserved
Power £2[t&RRE(I,
28 PWRRST RW 0 0: no effect;
1 ZREEREN;
MCU Debug #&HREI,
27 DBGRST RW 0 0: no effect;
1. ZIEREN;
26:22 Reserved - - Reserved
12C2 BREA,
22 12C2RST RW 0 0: no effect;
1. ZIEREN;
12C1 BRREAL,
21 I2C1RST RW 0 0: no effect;
1 ZIEREN;
20 Reserved - - Reserved
19 Reserved - - Reserved
USART3 1ERE1,
18 USART3RST RW 0 0: no effect;
1. ZIEREN
USART2 #E5RE1T,
17 USART2RST RW 0 0: no effect;
1. ZEREN
16:15 Reserved - - Reserved
SPI2 #RRE (L,
14 SPI2RST RW 0 0: no effect;
1. ZIEREN;
13:12 Reserved - - Reserved
WWDGRST RW 0 WWDG 1EHE (7,
11 0: no effect;
1. ZIEREN;
RTCAPBRST RW 0 RTC 155k APB £,
10 0: no effect;
1. ZIEREN;
9:1 Reserved - - Reserved
0 Reserved - - Reserved
8.6.12. APB YMEE{ISFTFEE 2 (RCC_APBRSTR?2)

Address offset:0x30
Reset value:0x0000 0000
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LC AD
Re | Res | Res | Re Re D Re COMP | COMP C Re TIM1 | TIML Res
Res. Res. s S S RS S 2 1 RS S 7 6
) ) T RST RST T ) RST | RST
RW RW RW RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SY
SPI | TIM S
TIM1 | USART Re 1 1 Re Re Re Re Res | Re CF
4 1 Res. Res. Res. | Res.
RST RST S RS RS S. S S S. S G
T T RS
T
RW RW RW | RW RW
Bit Name R/W Reset Value Function
31:25 Reserved - - Reserved
LCD 1&HhE(I,
24 LCDRST RW 0 0: no effect;
1: ZIEHREN;
23 Reserved - - Reserved
COMP2 t&EHRE(],
22 COMP2RST RW 0 0: no effect;
1: ZIEHREN;
COMP1 {&HhE(I,
21 COMP1RST RW 0 0: no effect;
1: ZIEHREN;
ADC 1&HREAI,
20 ADCRST RW 0 0: no effect;
1: ZEHRE(;
19 Reserved - - Reserved
TIM17 18HREfI,
18 TIM17RST RW 0 0: no effect;
1: ZEHRE(;
TIM16 1&BHRE(I,
17 TIM16RST RW 0 0: no effect;
1: ZEHRE(;
16 Reserved - - Reserved
TIM14 18HRE(I,
15 TIM14RST RW 0 0: no effect;
1: ZEHRE;
USARTL &S,
14 USARTI1RST RW 0 0: no effect;
1: ZERE;
13 Reserved - - Reserved
SPI1 {&EHRELI,
12 SPI1RST RW 0
0: no effect;
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Bit Name R/W Reset Value Function

1 ZARREN,

TIML #&RE N,

11 TIM1IRST RW 0 0: no effect;
1. ZIEREN;
10:1 Reserved - - Reserved
SYSCFG 1&EHRESI,
0 SYSCFGRST RWs 0 0: no effect;

1: ZEREN;

8.6.13. /0 {EZOAIP{ERESTFEE (RCC_IOPENR)

Address offset:0x34
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res. Res | Res | Res Res. Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
GPIO GPIO GPIO
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res F Res | Res | Res B A
EN ' ' ' EN EN
RW RW RW
Bit Name R/W Reset Value Function
31:6 Reserved - - Reserved
I/O PortF RtsagE,
5 GPIOFEN RW 0 0: BYEhELIE;
1: EIEp{EEEE
4:2 Reserved - - Reserved
I/0 PortB Ad$fsEgE,
1 GPIOBEN RW 0 0: BYEhELIE;
1: EIEp{EEEE
I/0 PortA AdéfsEgE,
0 GPIOAEN RW 0 0: BIhEEIL;
1: EIEp{EEEE

8.6.14. AHB JMERTFHERESTFRES (RCC_AHBENR)

Address offset:0x38
Reset value:0x0000 0300

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res Res | Res CORDI Res | Res | Res | Res | Res | Res | Res
Res. C DIVEN Res.
EN
RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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CR FLAS DM
Res | Res | Res | Res | Res R H Res | Res | Res | Res | Res | Res | Res | 5
es.
EN EN EN
RW RW RW
Bit Name R/W Reset Value Function
31:13 Reserved - - Reserved
b IR e R AT Eh fEERE,
25 CORDICEN RW 0 0: Zyf;
1: fsEgE;
FRILESIEDATERERE,
24 DIVEN RW 0 0: Zyf;
1: {58,
23:13 Reserved - - Reserved
CRC 1&RIRATEERE,
12 CRCEN RW 0 0: =
1: {88
11:10 Reserved - - Reserved
£ sleep BT, SRAM HOATEh{sEREH]
0: 7% sleep R IZIEIRATER XA
9 SRAMEN RW 1 1: 7% sleep #Ez(iZtERAT S HRE
i 1ZAHNENE sleep T IZIERAYATER(ERE, £ run iR
=, ZERT SR
1£ sleep BT, FLASH HORATERsREH)
0: & sleep t&EziZIEIRATERXA
8 FLASHEN RwW 1 1: 7E sleep {RZ VXA AT ERE
i ZUET sleep HRUIZAERAVATENEFERE, 7E run iR
X, ZIERE RS
7:1 Reserved - - Reserved
DMA t&EHRATEh{sERE,
0 DMAEN RW 0 0: ik
1: f5E
8.6.15. APB JMEATEh{EEESTFEE 1 (RCC_APBENR1)
Address offset:0x3C
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LR
LPTI OPAE | Re PW DBG | Re | Re | Re | Re 12C | 12C UAR | Re USAR | USAR Res
M N S R EN S S S S 2 1 T S T3 T2
EN ) EN : : : EN | EN EN : EN EN
RW RW RW RW RW | RW RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RT
WWD | C HM | HM TIM
Res. SP,\'IZE F;e Res | "g | AP F;e 'ze 'ze 'ze 7 6 F;e Res. I';;'f 2
EN B ’ ' EN EN ' EN
EN
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RW

RW | RW | [ RW |

| | RW [ RW | |

RW

| RW |

Bit

Name

R/W

Reset Value

Function

31

LPTIMEN

RW

LP Timerl t&ERATEREERE.
0: =k
1: {88

30

OPAEN

RW

OPA t&HRETIVERE,
0: =)k
1: gk

29

Reserved

Reserved

28

PWREN

RW

Power 1Z 12 LRATEMERE,
0: &b
1: gk

27

DBGEN

RW

Debug HRIRATENERE,
0: )k
1: {8

26:23

Reserved

Reserved

22

I2C2EN

RW

12C2 HERATHERE,
0: Zyf;
1: {#8E;

21

I2C1EN

RW

12C1 tEHRATEREERE,
0: =)k
1: {FRe

20:19

Reserved

Reserved

18

USART3EN

RW

USART3 t&ERATERMEERE,
0: ZJk;
1: {FRE;

17

USART2EN

RW

USART?2 t&bRATER{ERE,
0: =
1: fFgk

16:15

Reserved

Reserved

14

SPI2EN

RW

SPI2 HRERATER{ERE.
0: &b
1: {8

13:12

Reserved

Reserved

11

WWDGEN

RW

Window WDG #EHRATSHERE,
0: ZF
1: fsAE
ZHFRREHRREUES,

10

RTCAPBEN

RW

RTC #&tk APB Ad$h{ERE,
0: =k
1: {HRe
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Bit Name R/W Reset Value Function
9:1 Reserved - - Reserved
TIM2 tEERATEh{EERE,
0 TIM2EN RW 0 0: Zyf;
1: fEgE;
8.6.16. APB /MERIHhEEESTFEE 2 (RCC_APBENR2)
Address offset:0x40
Reset value:0x0000 00001
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
COM COM AD TIM1 | TIM1
Res. Res. Ze Res | Res I'?se F;e LC’\IIDE F;e p2 P1 C I'?Se 7 6 R;e
) ) ) ) ' ' EN EN EN ) EN EN '
RW RW RW RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SY
TIM1 | USAR SPI | TIM S
4 T1 F;e 1 1 ze F;e Res. F;e Res. | Res. F;e ze Res. | Res. | CF
EN EN " | EN | EN ' ' G
EN
RW RW RW | RW RW
Bit Name R/W Reset Value Function
31:25 Reserved - - Reserved
LCD t&ERATHP{ERE,
24 LCDEN RW 0 0: =k
1: fsFgk
23 Reserved - - Reserved
COMP2 1&HRET#h{EERE,
22 COMP2EN RW 0 0: =)k
1: fFgk
COMP1 1&HRATEh{ERE,
21 COMPI1EN RW 0 0: |-
1: fFgk
ADC tEHRTEMERE,
20 ADCEN RW 0 0: E|F
1: {$8E
19 Reserved - - Reserved
TIM17 t&EERATEh{sERE,
18 TIM17EN RW 0 0: |+
1: {§8E
TIM16 tEERATHERE,
17 TIM16EN RW 0 0: =k
1: {§8E
16 Reserved - - Reserved
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Bit Name R/W Reset Value Function
TIM14 #IRETEREERE,
15 TIM14EN RW 0 0: ZIt
1: fshRE
USART1 #IRATEHERE,
14 USARTI1EN RW 0 0: ZIb
1: fsheE
13 Reserved - - Reserved
SPI1 TERIRATEHERE,
12 SPIEN RW 0 0: ZIb
1: fsheE
TIM1 HERSRATEEERE,
11 TIM1EN RW 0 0: ZIt
1: fsFgk
10:1 Reserved - - Reserved
SYSCFG t&HRATEMERE,
0 SYSCFGEN RW 1 0: Zit
1: fsFgk

8.6.17. HMEMIZAIECFZF1FREE (RCC_CCIPR)

Address offset:0x54
Reset value:0x0000 0000

i (3) 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res Res | Res | Res | Res | LPTIMSEL[1: | Res
Res. Res. Res. 0] Res.
RW RW
é sl 1312|110 9 8 716 | 5| 4| 3 2 1 0
compP | comp PV | Res | Res | Res
D . . . Res | TIMCLKC
Res. Res. Res. 2 1 SE Res. | Res. TL
SEL SEL L '
RWs RW RW
Bit Name R/W Reset Value Function
31:20 Reserved
LPTIM1 PUERATERIRIERE,
00: PCLK
10: No clock
11: LSE
17:10 Reserved - - Reserved
COMP2 1&HRATHPRT ISR,
0: PCLK
9 COMP2SEL RwW 0 .
1: LSC (RCC_BDCR.LSCOSEL iEZEHIR )
7 TEfFEBE FLTEN ZRISCECEIERE LSC RTfh.
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Bit Name R/IW Reset Value Function
COMP1 1EERATHPAT FRIsESE,
0: PCLK
8 COMP1SEL RW 0 1: LSC (RCC_BDCR.LSCOSEL & /ERIATE)
i¥: TE(F8E COMP2_FR2.FLTEN Z BB BiZ 2 it
EATER,
PVD detect BF§iEsEIE,
0: PCLK
7 PVDSEL RW 0 1: LSC (RCC_BDCR.LSCOSEL IEE/EHIATE)
7¥E: 7E{HEE COMP1_FR1.FLTEN ZHISCE BiZE7eeE
ERETH,
6:1 Reserved - - Reserved
TIMER PCLK $RiZR$s4l,
0: TIMER PCLK AZE%: PCLK*2, {BSfiFEASIRID
0 TIMCLKCTRL RwW 0 PELG Bt
HCLK;
1: TIMER PCLK JHZ% PCLK*1;
8.6.18. RTC lai=#I&F#FsE (RCC_BDCR)
Address offset:0x5C
Reset value:0x0000 0000, iEi¥ POR/BOR £1i
% PWR_CR1.DBP 5 1 iY, ARFEi%ZE7as.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LSC | LSC
Se Se Se Se Se Se o o g{e Res. Res. SRe SRe SRe sRe EDRS
. . . . . . seL | en . . . . .
RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RT LS LS
c Re | Re | Re | Re | Re RTCSEL Re LSECS LSECS- Res E E LSE
S. S. S. S. S. [1:0] S. SD SON ' BY | RD ON
EN
P Y
RW RW RW RW RW R RW
Bit Name R/W Reset Value Function
31:26 Reserved - - Reserved
{ERIRATEIESE.
25 LSCSEL RW 0 0: LS|
1: LSE
24:17 Reserved - - Reserved
RTC domain &1,
16 BDRST RW 0 0: no effect
1: 8
RTC Hb{shaE.
0: Z&)F
15 RTCEN RW
1: fFgk
[T POR/BOR, BDRST tBalSfnZ/iI.
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Bit

Name

R/W

Reset Value

Function

14:10

Reserved

Reserved

9:8

RTCSEL[1:0]

RW

RTC B $RIsELR,

00: No clock

01: LSE

10: LSl

11: HSE divided by 128

—B RTC RFREREETEEENE, MRIELATER:
® RTC#E{If 00

® E®H LSE (LSECSSD=1) {885 LSE

® BDRST#HEfI) 00

Reserved

Reserved

LSECSSD

LSE CSS(clock security system)f&;MIscme,

ZAIRREHERL, BB CSS 181l 32.768KHz OSC
(LSE) KM,

0: FKtEF LSE LW
1: & ISE 5L

LSECSSON

RW

LSE CSS {#fg
0: =
1: fEgk

40 LSEON=1 #H LSERDY=1 [5 A BfssE
LSECSSON,

—BfEgeiziI, FRERBIZAEELE, PRIF LSECSSD=1,

4:3

Reserved

Reserved

LSEBYP

RW

LSE OSC bypass

0: Not bypassed, {RIERFMIBESPIEERERIR

1: Bypassed, /NIRRT EREEEINERIZOBI RS E

i REYIMNB 32.768KHz OSC 21F (LSEON=0 HEH
LSERDY=0) RIABESIZAL,

LSERDY

LSE OSC ready {17,
BMHER, ST, RBXY LSERER
0: not ready

1: ready

LSEON

RW

LSE OSC {#8g.
0: E|F
1: fFgk

8.6.19

. E=HI/RESSFRR (RCC_CSR)

Address offset:0x60
Reset value:0x0000 0000

Reset by POR(flag bit), reset by system reset(LSION), reset by system reset excluding
NRST(NRST_FLTIDS)

31

30

29 28

27

26

25

24

23 22 21 20 19 18 17 16

Res

WWD
G

IWD

G SFT

PW
R

PIN

OBL

Res.

RMV | Res | Res | Res | Res | Res | Res
Res.
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RSTF | RST | RST | RST | RST | RST
F F F F F
R R R R R R RW
15 14 13 12 11 10 9 7 6 5 4 3 2 1 0
NRST LS
ReS | Res. | Res. | Res. | Res. | Res. | Res. e | Res Res | Res | Res | Res | Res | "S,\:O
DIS Y
RW R RW
Bit Name R/W Reset Value Function
31 Reserved - - Reserved
Window WDG E{I#rE.
30 WWDGRSTF R 0
RMVF & 1 &5,
IWDG EfifRE.
29 IWDGRSTF R 0
RMVF & 1 5T,
REMIRE.
28 SFTRSTF R 0 .
RMVF & 1 &80,
BOR/POR/PDR £fIf5E.
27 PWRRSTF R 0
RMVF & 1 5T,
4MEB NRST EIEIRE.
26 PINRSTF R 0 .
RMVF & 1 &5,
Option byte loader ST,
25 OBLRSTF R 0
RMVF & 1 5T,
24 Reserved - - Reserved
23 RMVF RW 0 REHEMNE, SEEEMIRE.
NRST JEiREs1E
8 NRST_FLTDIS RW 0 0: fEHRE HSI_10M, HiEK 20us EThALEAE
1: JEEIhAEZELE, B HSI_10M {§&E%F
7:2 Reserved - - Reserved
LSI OSC fa%EfrE.
1 LSIRDY R 0 0: LSIkiaE
1: LSI BiaE
LSI OSC {#8g,
0: |+
1: {#ge
0 LSION RW 0 fiese
THER, TSR, TREAERE WDG (IBiT option
byte) FIEK{4-{FEEE LSECSSON Y, 4L XhiZinitTs
3,

93/511




PY32F031 &5 SEFHf

9.1.

9.2.

9.3.

;]

FH1/0 (GPIO)

BH 10 @i

B GPIOEOA:

4/ 32 (LB FE8(GPIOX_MODER,GPIOXx_OTYPER,GPIOx_OSPEEDR,
GPIOx_PUPDR)

B 2 32 (\EUESTFEEE (GPIOX_IDR ] GPIOX_ODR)

B 14 32 (IE/E[FFEE(GPIOX_BSRR)

B 1 32 (\BIESFE(GPIOX_LCKR)

B2 NEFATHENKIRE 172 (GPIOX_AFRH 1 GPIOX_AFRL),

GPIO EE451¢

B YR push-pull 8E open drain + i/ FHi

B HIEFFER(GPIOX_ODR)&EIME (SRThEEHIL) #uEmt

B 5NO AT TIREERE

B HNIRZE: floating, pull-up/down, analog

B EURENXAENESIESTFES(GPIOX_IDR)&EEIMNE (ERIIELHAN)

B (UE(/EfIFFEE (GPIOX_BSRR) , ftiFX} GPIOX_ODR K 5iIa]
m HIENE (GPIOX_LCKR)RIFRES 110 OAECEINRE

mEHITEE

m SHEEESFS (814 10 O&% 16 SR

m BAEHANPRREEAIRE

B SEREN /0 BEIEFINEE, #18 1/0 OEA GPIO, ENE{EAZMIMIZOINAS

B 10 INgEHE iR

81 GPIO lY8/ MU, ALUBEHRIE, HIT/LMMRIRIECE

—BNFE

—BNLH

— WAL

— RIUBEA

— FriRfl, W EREE TR

— push-pull i, & EREE T

— T EHEE RIS FTHRERY push-pull
— 5 LREE RS BRIFR

BNIOOTLIEHERE, AT /0 mAF TR 32UF. FFHEFHHINE. GPIOX_BSRR
#1 GPIOX_BRR FH1F=5 01 FXHW GPIOx_ODR E1728AYiE/EAPRIIIG1A), X, HEIRFIENS0S
[BZ B4 IRQ AR KRERK.

TEZEET—N 10 ImA (1bit) AIEAREN:
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Analog input/output
To on-chip peripherals,
power control and EXTI o T
Digital input | |
< | |
< 0 |
| |
| |
| |
5| ! |
i } on/off i VDD
gf | | T
Read pus } }
< % T ~\ T
| | S
° <
g 5 } TTL Schmitt Trigger } On/off ‘ s
2 & U mputerver ]
. [J) |
Writ = .
rie o= I Output driver L]
9, } I/0O pad
o pa
o |
P 8 ‘ on/off |2
] © = | n/o S
2 ° 9 I
. @ R |
Read/write Fal) I Output control
= |
-5 |
|
. ! =
From on-chip Alternate function output }
peripheral !
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

9.3.1.

9.3.2.

9-1 10 im AR AN

i&F 1/0(GPIO)

SMHIRMENE, SHAMEEREEE, ASH 10 Wi ENELER. Debug 3IHENAKETER
Thae Ehrak s :

—PA14-SWCLK: BF FHMET

—PA13-SWDIO: BF &=

Boot 5|BAIAE T input mode, THARZ

—PF7-Boot: BT FHMER

LEMNWEE RLET, BARBRHEUESFEE (GPIOX_ODR) HESWLE /0 £, BAJgeal
FA push-pull St EFFRIERHL (RBFEREN, SBFRE HI-2Z).

BINEUESFes (GPIOX_IDR) 7E81 AHB BTHHSIREX 1/0 M) _ERIERS,

FTBRY GPIO 5|HIEBBMERAYSE LHFISS THIFEE, ATLUEIE GPIOX_PUPDR Zf7ai(aeak & AME
BEIZTIRE,

110 ERISE BIEES IR EEFNIRGS

%87 110 OB ZRIEFE[EERRNIMNARR, —MMEERATLIBISRAEEE— 10 0.

XEERTLAEERE— 10 O LRI AN A HILFEE,

81110 O EMNZIRIEIERSIX 16 FREFAINEEMA (AFO to AF15) |, EIiEEE7F=8 GPIOX_AFRL

(for pin 0 to 7) #1 GPIOx_AFRH (for pin 8 to 15)KEL&.

B NIEffE, SEREEEEEIAN AFO, 1/0 ONSAINEHEBIdEFFE8 GPIOXx_MODER ft&

B BPHREREES EXNAEUEF L EiRE

B RTIXMRIFISIREREREE, 8MMIEBERETLUSHMEARR /0 AL, LMEE
B/\EEE EEEREIRNIMRE RN,

FAF RN MR B ARCE 10:
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9.3.3.

9.3.4.

9.3.5.

EIheE: BXENSE, XA AEIR B0 S FAThaERH

GPIO: £ GPIOX_MODER ¥§4iz I/0 ABEEAHH. MASEEIMER

IMNSEFAThRE:

— Z57728 GPIOX_AFRL 5(# GPIOx_AFRH ECEXIRAY /0 AERAINEE x(x=0...15)

— 257728 GPIOx_OTYPER, GPIOx_PUPDR # GPIOX_OSPEEDER 9 BIECEZEY, EHi/
ThRILAR St E

— Z5778% GPIOx_MODER 2 EXIRL I/0 HEFThEE

m ESMORE

— i 10 OBEMHTEIL, ADC, OPA, INEEITE ADC, OPAEHRIISHFFes+hFae. =
IO Ot ADC, OPA({HEFERY, HEZFBIIE 1788 GPIOX_MODER iz ENEMIER ;

— LCD#ICOMPIfEE, F&T7ELCD#] COMP HERINEF SRS, KB ERE SYSCFG
&R ANAZEN 1788, & 10 OFff LCD 1 COMP IhgefERRT, HFELSHFaE
GPIOx_MODER iz OBt E AR ;

—  NFERIREWINNEE, 7EERAY PWR 1 RCC HERSFRERESEINEE. XEFREINE
# GPIO BLEEBERMER.

110 {=HIHF=R

B4 GPIO OB M 32 A F K5 EH 25 F &8 (GPIOX_MODER, GPIOX_OTYPER,
GPIOx_OSPEEDR and GPIOx_PUPDR), AJLAEEEZiA 16 4~ /0 (. 278§ GPIOXx_MODER
FiEE 110 = (A, . . &) . FFss GPIOx_OTYPER #] GPIOx_OSPEEDR Fj
RISERHER (ERaFR) FIERE. F17es GPIOX_PUPDR FIsRiERE R/ T

110 BiESFea

81 GPIO B 2 1 16 URFMENHESFHE: BAMNBLIESFE (GPIOX_IDR
GPIOX_ODR) ., ZFHfF#s GPIOx_ODR RF7TEBWMEMNKIE, JiEAE. BHARESTFH
(GPIOX_IDR) FER{RfF /0 O_LAIBIIRE, RiERY,

/0 &I

B/ FEE(GPIOX_BSRR)Z2— 32 UFFas, IS EEUES785(GPIOX_ODR)RIEM
VEMER. B/SNSFSUMERLZFEE (GPIOX_ODR) HIRfE.

GPIOx_ODR BY8—AIXiI GPIOx_BSRR BIF/MEHIfZ: BS(i) and BR(i). i BS()& 1 A&
GPIOx_ODR YR{7E 1, {iZ BR()E& 1 A& GPIOx_ODR XJM{ii5 0.

257728 GPIOX_BSRR {FE{IE 0 HASNZ7F2E GPIOXx_ODR XA, WSR GPIOX BSRR Xt
HE—(UFERE 0 fIE 1158(F, B 1 FREENLN

{#FAE5772% GPIOX_BSRR HZrZ51788 GPIOX_ODR HIMRURBE—RMANER, HASUESTF
2% GPIOX_ODR BYfiI, 257728 GPIOx_ODR tBAJLAE#iAiAl, 257788 GPIOX_BSRR REZRMHt—7
[RFAHREIRS

LIRHRIEERIE GPIOX_ODR RIIATSMEXTHHT: £— AHB BihalidEHErIseEN 7 —
MBS ML
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9.3.6.

9.3.7.

9.3.8.

9.3.9.

GPIO $HizEH

IR GPIOX LCKR B — R B HEERETUGRE 0 WEHSERE, 81F
GPIOx_MODER,GPIOx_OTYPER,GPIOx_OSPEEDR,GPIOx_PUPDR,GPIOx_AFRL 0
GPIOx_AFRH,

— MEH SN F AT LURESE8 GPIOX_LCKR, HiZZFaEM Bitle SN FF,

LCKR[1S:0]ENEFMALUBIE /10 (EBEANHFIREF, LCKRIS:IENMERFAE) . SE—D

IHOAL EIT T B (LOCK)TER, EF—R MCU REIMRENIZHI, BAREEERUHRAMIERE.

GPIOX_LCKR ) & ™ i1 & 4 4= %) & 7 88 ( GPIOX_MODER . GPIOx_OTYPER .

GPIOx_OSPEEDR, GPIOx_PUPDR, GPIOx_AFRL and GPIOX_AFRH) S3RIHIfL.

LOCK FiFrRBER= (32 fiiK) 57 GPIOX_LCKR E17a%, EH79 GPIOX_LCKR {i 16 IRERIEHY
SIRE[15:0] {iL,

110 SRS HENE S

81 110 BN SFERYULIRkEESATsEm N MmN, AARIENAEREEREE R
10Akt.

{FFAZ7788 GPIOX_AFRL 1 GPIOXx_AFRH AILAEE— GPIO (L HIEFIT S I sERIIMRINEE,
EUR LA /0 RSP —MINEE. AF G ESXI TSRS AR HEREERN,
XIFEETE 1/0 RIS AIhEem N it AT UG R IRRTEE.

HhERrRA/IERRL:

FrEIROEEINRRITEES ], 97T ERSMRITE, inOW st IR E R IR S E RIREH,
FHEFEMABNERE.

/0 INBCE

X 1/0 ORERBA:

B PEEAERE

TEEH AR SRR\ (SERE

TRIEZT1F28 GPIOX_PUPDR EcE nJ{#88/A~F8E_E T HiFEME

B HINTE /O M EAYEHETES A AHB BHEPEEREE R A\ SRS 7as
B RASIESFRRAENE SR 110 K&
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Analog input/output

<

To/from on-chip
peripherals, power < T m e m
control and EXTI | |
: Input driver :
. ! |
2 | on :
T I i vee —
|
Read 2 | //‘ :
* % | R —e
© |
g 5 | ‘ TTL Schmitt Trigger : On/off |
% a l :
%W < P e =
Write < o [ @
= + I Output driver |
—  » O R0 |
4 oo | : 1/0 pad
bt 2 | |
S~
2 i | o ! on/off |
o 3 | |
o = : [
Read/write a2 | :
> g ! |
o ! I
! |
: |

9-2 MNFE/ LA FRIBCE

9.3.10. /0 ifeE

= 1/0 im O ECE Jom AT :
I PEENE
— TR MHSFRER 0 E0E N-MOS, MmHSESELEN 11 BROsFs
BRARZS(PMOS MAHEEGE).
— ERER: AESEEEN 0 E0E N-MOS, MHHSFE R 11 BEE P-MOS,
TEERHL R BN RS
1RIEZF7728 GPIOXx_PUPDR ECE R {sEE/AfsERE T hiFEFE
HINE 1/0 Bl ERVEURIES A AHB ISR\ SRS 178
A SURST FE0NsEs A EE 110 K&
X H SRS F e Es A ERIE A SHE
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Analog input/output
- lInputdriver
Digital t
To on-chip peripherals, 'gitalinpu : :
power control and EXTI : :
| |
| |
5] ! |
1 | | VCC
B | on ! T
Read — | |
< © I I
g ey 2
R | | <
g i | TTL Schmitt Trigger | On/off | s
- a L ___ I
= s\ |
. ) I
Write - I Output driver vCCT :‘ D
E— T | |
4 | | 1/O pad
< |
2 g ! 1| on/off |
2 T 9 | !
b= = 0 | |
i [aa] S | |
Read/write %‘ ) | Output control |
- » | |
| |
. | : =
From_ on-chip Alternate function output : Push-pull or |
peripheral o open-drain = ,'
P
9-3 A E
54
9.3.11. SHMEERE

5 /0 inO#ECE NS RThRERT

Rt TECES, WP RFIIT
REINRAYESIKaE g s (S RATREHIL)

e AR NS

TRIEZ17R8 GPIOx_PUPDR Ec& R {sER8/ A8 L T hAFERR

S AHB BYEHEIHA, I 1/0 M EROEUERCR R\ SRS 7as
IEMA SRS RS A EE /0 ORZS
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Analog input/output
Digital input : Input driver :
Alternate function input < : :
| |
| |
= : :
% | | VCC
B | on ! T
Read — | |
< g ey 2
R | | <
g i | ‘ TTL Schmitt Trigger | On/off |
- a L ___ I
=]
E)D = T TTTTTTT T T T T T |
Write - I Output driver vCCT :‘ D
E— T | |
D : | 1/0 pad
s
< |
2 g ! 1| on/off |
(7] - O | |
= = 0 | |
i [aa] S | |
Read/write %‘ ) | Output control |
> O | |
| |
| : -
From on-chip Alternate function output : Push-pull _Or |
peripheral | open-drain |
_______________________ 1

9-4 SFNRERCE

9.3.12. &G E

/0 I AHBCE R ECER

B EHHE eSS L,

B EZ SRR, SSITEMENL /0 SIH_ ENEES. BEREAR L ERRS N
o ;
55 L RIFNITFHEBEWE L (FEHETE)
BN EIES T sEs 0 .
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To/from on-chip

peripherals, power «

control and EXTI

Analog input/output

<
<

|
|
: Input driver i
d I
g l off i
2 | | vCe —
9] | |
Read - | O//‘ |
. — = —9
g g i ‘ TTL Schmitt Trigger : On/off |
%ﬂ E- I______________________________________________:
Write = E : Output driver : * * D
g % i ! 1/0 pad
P i | o : on/off |
e S | |
Read/write « 3 ' :
2 ' l
— — 3 | |
| |
| | =
l e _____ & __N & I
9-5 EFEFURIIECE
0.3.13. {&HH LSE a& HSE SHBI{EH GPIO
2 HSE 8k LSE IhRew XA (BELIERIBIA) | HERAERTLAS/EIERR GPIO A.
24 HSE 8 LSE Ih8EFIFF (RCC_CSR Z{7887hiZE HSEON or LSEON) , FBEHFEEXIMNAYS
A& lmO,
HERIRECE N B F/NREEL, 1B OSC_IN 8#& OSC32_IN {RERLSATEFEIN, T OSC_OUT &
OSC32_OUT BMBSARTLAB{EIER GPIO,
9.4. GPIO H=E=2
A& GPIO 18X E5 7728 &0RTIH4T word, half word ] byte S24E,
9.4.1. GPIO iz O#&EXF1FE: (GPIOX_MODER) (x = A, B, F)
Address offset: 0x00
Reset value:
a) OXEBFF FFFF for GPIOA
b) OXFFFF FFFF for GPIOB
c) OxOOFF 3FFF For GPIOF
31 | 30 29 | 28 27 | 26 25 | 24 23 | 22 21 | 20 19 [ 18 | 17 | 16
MODE15[1: | MODE14[1: | MODE13[1: | MODE12[1: | MODE11[1: | MODE10[1: | MODE9[1: | MODES[1:
0] 0] 0] 0] 0] 0] 0] 0]
rw rw r'w r'w r'w 'w 'w rw rw rw rw 'w rw 'w 'w 'w
15 [ 14 | 13 [ 12 [ 11 10 9 8 7 6 5 4 3 2 1 0
MODE7[1:0] | MODES[1:0] | MODE5[1:0] | MODE4[1:0] | MODE3[1:0] | MODE2[1:0] MO%']E”“ MO%I]EOH:
w [ rw w | rw w | rw w | rw w | rw w | rw w | w [ w [ w
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Bit Name R/W Reset Value Function
y=15..0

BB X AU ECEMEMAY 1/0 1R
00: IR

01: BRI R

10: SERTIRERT

11: 1EHER (reset state)

31:.0 MODEYy[1:0] RW

9.4.2. GPIO igahRBEH{FES (GPIOX_OTYPER) (x = A, B, F)

Address offset: 0x04

Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res

Res. Res. Res. Res. Res. Res.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

O5T1 011 0;1 O2T1 O1T1 031 ote | ots | o7 | oT6 | 015 | O0T4 | OT3 | OT2 | OT1 | OTO

rw w rw w w w w w w w w w w w rw rw
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
WAECE 1/0 HUMHSEEY
15:0 MODE[1:0] RW 0: s (EADIRES)
1: Fristan

9.4.3. GPIO iROMBEESFFES (GPIOXx_OSPEEDR) (x = A, B, F)

Address offset: 0x08
Reset value: 0x0C00 0000(for port A)
Reset value: 0x0000 0000(for other ports)

31 | 30 29 | 28 27 | 26 25 | 24 [ 23 [ 22 [ 21 [ 20 | 19 [ 18 | 17 | 16
OSPEED15 | OSPEED14 | OSPEED13 | OSPEED12 | OSPEED11 | OSPEED10 | OSPEED9 | OSPEEDS
'w rw r'w r'w rw 'w w rw 'w 'w rw 'w rw rw 'w rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OSPEED?7 OSPEED6 OSPEED5 OSPEED4 | OSPEED3 | OSPEED2 | OSPEED1 | OSPEEDO
w | orw w | rw w | rw w [ w [ w [ w [ w [ w [ w[mw | w][mw
Bit Name R/W Reset Value Function

Y =15..0

BHECE 10 OfHIRE

00: FFE(E
31:.0 OSPEEDy[1:0 RW

y[1:0] 01: {EiE
10: &
11: IEES

9.4.4.  GPIO i LTHIFZFER(GPIOX_PUPDR) (x = A, B, F)
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Address offset: 0x0C
Reset value:

0x2400 0000(for port A)
0x0000 0000(for port B)
0x0000 8000(for port F)

31 | 30 29 [ 28 27 | 26 25 | 24 23 | 22 21 [ 20 19 [ 18 | 17 | 16

PUPD15[1:0 | PUPD14[1:0 | PUPD13[1:0 | PUPD12[1:0 | PUPD11[1:0 | PUPD10[1:0 | PUPD9[1:0 | PUPD8[1:0

w rw w w w 'w 'w 'w rw 'w 'w 'w 'w rw w w

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PUPD7[1:0] | PUPD6[1:0] | PUPD5[1:0] | PUPD4[1:0] | PUPD3[1:0] | PUPD2[1:0] | PUPD1[1:0 | PUPDO[1:0

w [ rw w [ w w | orw w [ rw w | rw w [ w [ rw [ w [ w [ rw

Bit Name R/W Reset Value Function

Y=15.0

WIHEEE /0 O _ERE L
00: o ™4

01: k¥

10: ™I

11: {RER

310 PUPDy [1:0] RW

9.45.  GPIO ig M\ EESTESE (GPIOX_IDR) (x =A, B, F)

Address offset: 0x10
Reset value: 0x0000 XXXX

31 | 30 | 29 | 28 | 27 | 26 [ 25 | 24 | 23 [ 22 ] 21 ] 20 ] 19 | 18 | 17 | 16

Reserved

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

ID15 | ID14 | ID13 | ID12 | ID11 | ID10 | ID9 | ID8 | ID7 | ID6 | ID5 | ID4 | ID3 | ID2 | ID1 | IDO

r r r r r r r r r r r r r r r r
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
y=15..0
15:0 Id R " . N o .
Y XERIEN, BRI 10 ORRES

9.4.6. GPIO igmthEEZ1FSZ(GPIOX_ODR) (x = A, B, F)

Address offset: 0x14
Reset value: 0x0000 0000

31 [ 30 [ 29 | 28 | 27 | 26 | 25 | 24 [ 23 [ 22 [ 21 [ 20 ] 19 [ 18 | 17 | 16

Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Oob1 | Ob1 | OD1 | OD1 | OD1 | OD1 | OD | OD | OD | OD | OD | OD | OD | OD | OD | OD

5 4 3 2 1 0 9 8 7 6 5 4 3 2 1 0
w rw w w rw rw rw rw rw rw rw rw rw rw w w
Bit Name R/W Reset Value Function
31:16 Reserved
15:0 Ody[1:0] RW y=15..0
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Bit Name R/W Reset Value Function
REEAE,
iBH: %I GPIOx_BSRR or GPIOx_BRR registers.
(x=A,B,F), HLADBIXIZA ODR i THIZ AN E/
AR,
9.4.7.  GPIO IRAL&E/E(UZFFsE (GPIOX_BSRR) (x = A, B, F)
Address offset: 0x18
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
BR15 | BR14 | BR13 | BR12 | BR11 | BR10 | BR9 | BR8 | BR7 | BR6 | BR5 | BR4 | BR3 | BR2 | BR1 | BRO
w w w w w w w w w w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BS15 | BS14 | BS13 | BS12 | BS11 | BS10 | BS9 | BS8 | BS7 | BS6 | BS5 | BS4 | BS3 | BS2 | BS1 | BSO
w w w w w W w W W w W w W w w w
Bit Name R/W Reset Value Function
y=15..0
BHAE, SEHRREER 0
31:16 BRy W 0: XIXTRZAY ODRy {UAF=4EN
1: jBFRXINIAT ODRYy iz
i WNERERNZE Bsy #1 Bry BIXIRIfZ, Bsy {u#e{ER
y=15..0
BHEAE, EHFRREWER 0
15:0 BS W
y 0: SIFSRIH ODRy KIARF=AEE/
1: 1 EXIRAY ODRYy {if
9.4.8. GPIO inOiEE&EZHFES (GPIOX_LCKR) (x = A, B, F)
LHITIERNERFIRET bitle (LCKK) B, 1ZE5FsARiiEmOMAIECE. bit[15:0)BFiE
GPIO IRORIECE., EMENBNIRERRE, FREXZE LCKR[15:0], HXHEMAYRHOMITT LOCK
AR, £ NRREEMNRIEAEEESIR AR E.
E: BHRERFR®RS GPIOX_LCKR &1788. AR R REFHAAT AT,
BN AE e ES 7Y (IBHfISRIeesEEs)
Address offset: 0x1C
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. Res. Res. Res. Res. Res. Res | Res | Res | Res | Res | Res | Res | Res | Res LEK
'w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LCK LCK LCK LCK LCK LCK | LCK | LCK | LCK | LCK | LCK | LCK | LCK | LCK | LCK | LCK
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
rw rw rw rw rw rw 'w 'w rw rw rw w w w rw 'w
Bit Name R/W Reset Value Function
31:17 Reserved
16 LCKK RW ZAATBERTEY, EREEEIBIEENFIIEN
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Bit Name R/W Reset Value Function
0: iR EPHRAARNE
1 mOEEMRBNE, TRERSR
GPIOx_LCKR ZZ28#8iE
LOCK key write sequence:
PHENBEANE: 5 1>50->5 1->E 0->E 1, &f5—
MEERE, BRI EREE.
i EREERNEANFRE, T8EME LCK[15:0]9
B, HENFATEERESBSZ SRS, XinOaY
HI—(ENRBERFZ S, 1% LCKK {FFRIRE 1,5
£ MCU EfIsEINEIS AL,
y=15..0
XEAIANER S{EREETE LCKK 28 0 2B A,
15:0 LCK RW o
Y 0: FEHEIIHEE
1: giEimOBcE
9.49. GPIO SERINEESTERE (Low) (GPIOX_AFRL) (x =A, B, F)
Address offset: 0x20
Reset value: 0x0000 0000
31 | 30 [ 29 | 28 27 | 26 [ 25 | 24 | 23 [ 22 ] 21 [ 20 [ 19 ] 18 | 17 | 16
AFSEL7[3:0 AFSEL6[3:0 AFSEL5[3:0] AFSEL4[3:0]
r'w rw rw w w 'w rw 'w rw 'w rw 'w 'w rw w rw
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
AFSEL3[3:0] AFSEL2[3:0] AFSEL1[3:0] AFSELO0[3:0]
rw w [ w | w w [ w [ ew [ w [ w [ w [ w [ w[mw [ w[mw][mw
Bit Name R/W Reset Value Function
R EXEA R ES 8L 110
AFSELy 5%
0000:AF0 1000: AF8
' f 0001:AF1 1001: AF9
a0 | APSELEOL(G=7 0 0010:AF2 1010: AF10
to 0)) 0011:AF3 1011: AF11
0100:AF4 1100: AF12
0101:AF5 1101: AF13
0110:AF6 1110: AF14
0111:AF7 1111: AF15
9.4.10. GPIO ERINEESTFR(High) (GPIOX_AFRH) (x = A, B, F)
Address offset: 0x28
Reset value: 0x0000 0000
31 | 30 [ 29 [ 28 27 | 26 | 25 | 24 | 23 [ 22 [ 21 | 20 | 19 [ 18 [ 17 | 16
AFSEL15[3:0] AFSEL14[3:0] AFSEL13[3:0] AFSEL12[3:0]
r'w rw rw r'w rw rw rw rw 'w rw 'w rw 'w 'w rw 'w
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
AFSEL11[3:0] AFSEL10[3:0] AFSEL9[3:0] AFSEL8[3:0]
w [ w [ rw [ rw w [ w [ w ][ w [ w][mw ][ w[mw [ w]w/[mw][mw
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Bit Name R/W Reset Value Function
LA B LU E S FATIAE 110
AFSELy 15:#%:
0000:AFO 1000: AF8
_ ~ 0001:AF1 1001: AF9
a0 | APSELYEOL (=8 _ 0010:AF2 1010: AF10
to 15)) 0011:AF3 1011: AF11
0100:AF4 1100: AF12
0101:AF5 1101: AF13
0110:AF6 1110: AF14
0111:AF7 1111: AF15
9.4.11. GPIO iz A{iS{iUFTFaS (GPIOX_BRR) (x = A, B, F)
Address offset: 0x28
Reset value: 0x0000 0000
31 | 30 [ 29 | 28 | 27 | 26 | 25 | 24 [ 23 | 22 | 21 [ 20 | 19 | 18 [ 17 | 16
Res.
15 14 13 2 11 10 9 8 7 6 5 4 3 2 1 0
BR15 | BR14 | BR13 | BR12 | BR11 | BR10 | BR9 | BR8 | BR7 | BR6 | BR5 | BR4 | BR3 | BR2 | BR1 | BRO
w w w w w W w W W W W w ' w w W
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
y=15..0
XS, EHRREER O
15:0 Br RW ey
y 0: RIRIEIAY Ody [IAF=EEE/
1: JEBRYIRIAY Ody fiz
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10. EFEEHEHIZFE(SYSCFG)

CHRE—ERESFR RARERFIRINEERNE:
® O pin EZOEH

B DMASMRIBIEIREEH

B BRI TRBXIEFEXERFMERS (Boot)

B £ TIMERs ETR B &REBA

10.1. REMEFFR

10.1.1. SYSCFG Ee&EZHFes 1(SYSCFG_CFGR1)

%2577 28 FE7f%88%0 DMA 353K remap FizH455k 10 THEEHI B INELE.

BN RFECEF =Rl 0x0000 0000 iEIAIFNE, XPRIFASEEIGAIYIER remap, FF by-
pass 124 BOOT 14, EEME, XLEFEAMIRR boot R ECERYE.

Address offset:0x00

Reset value:0x0000 000x(x 2#75CkR boot AL BiE IR iESEE)

31 | 30 29 28 27 | 26 | 25 24 23 | 22 21 20 19 18 17 16
Re | Re Res. Res. Re | Re | Re | GPIO__AHB | Re | Re Res. | Res. | Res. | Res. | Res. Re
S. S. S. S. S. _SEL S. S. S.
RW
15 | 14 13 12 11 | 10 9 8 7 6 5 4 3 2 1 0
MEM_MO
Re | Re | ETR_SRC_TIM | Re | Re | ETR_SRC_TIM1[1: | Re | Re | TIM2_IC4_ | TIM1_IC1_ DE
S. S. 2[1:0] S. S. 0] S. S. SRC SRC
[1:0]
RwW RwW R RW RW RW | RW RW
W RW
Bit Name R/W Reset Value Function
31:25 Reserved RW - g5

CPU FASTIO B} CPU AHB RZ:i/5a GPIO Z57758154,
0: CPU FASTIO R\&ifa) GPIO 1728,

24 GPIO_AHB_SEL RW 0 1: CPU AHB 2&if51a) GPIO 57788,
i¥: DMA BUATLUEIY AHB RELiAIE GPIO 57788, &~
Sz
23:14 Reserved RES - Reserved

TIMER2 ETR I NJRI%R,

2'b00: ETR Ki&F GPIO;

13:12 | ETR_SRC_TIM2[1:0] | RW 2'b00 2'b01: ETR &KEF COMP1 #)H;

2'b10: ETR EEF COMP2 fitH;

2'b11: ETR EIRT ADC & & Pkt ;

11:10 Reserved RES - Reserved
TIMER1 ETR BINJRIERE,
9:8 ETR_SRC_TIM1[1:0] RW 3'b00 2'b00: ETR kBT GPIO;

2'b01: ETR KJ&TF COMP1 fitt;
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Bit Name R/W Reset Value Function
2'b10: ETR 3EiEF COMP2 #itH;
2’b11: ETR ERTF ADC #&HIE aEE;
7:6 Reserved RES - Reserved
TIM2 CH4 i N\E&
00: from TIM2_CH4 10;
5:4 TIM2_IC4_SRC RW 2'b00 01: from compl output;
10: from comp2 output;
11: reserved;
TIM1 CH1 B N\3&R
00: from TIM1_CH1 10;
3:2 TIM1_IC1_SRC RW 2'b00 01: from compl output;
10: from comp2 output;
11: reserved;
Memory mapping 57
BB, MBS, BiEHf#EEsA9 0x0000 0000 itb
A9 mapping. EEfMI ((REE_EBERF] pin 1)
MEM MODE &, IXLEEFRIFE Boot pin #1 option byte HHFEN,, KA
1:0 - PN AN W - NN PR
[1:0] IFrEEREEE. (CREREASMNERE)
X0: Main flash, mapped £ 0x0000 0000
01: System flash , mapped 7£ 0x0000 0000
11: SRAM, mapped £ 0x0000 0000
10.1.2. SYSCFG Bg&ZFs3 2 (SYSCFG_CFGR2)
Address offset:0x04
Reset value: 0x0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res Res Res Res | Res | Res | Res | Res Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
COM CcO CcO
COM P2_ | MP1 | MP1 CcO cO CcoO CcoO CcO CcoO PVD LOC
P2 O Oc- | _Oc-| _Oc-| MP2 | MP1 | MP2 | MP1 | MP2 | MP1 KUP
Res | Res | Res | cref_ | ref_ | ref_ | ref. | _BR | _BR | _BR | _BR | _BR | _BR LOC Res LO
CLR_ | CLR | CLR | CLR | K_TI | K_TI [ K_TI | K_TI | K_TI | K_TI |~ K
TIM2 | _TIM _TIl _TI M17 | M17 | M16 | M16 M1 M1
1 M2 M1
RW RW RW RW RW RW RW RW RW RW RW RW
Bit Name R/W | Reset Value Function
31:13 Reserved - - -
1: COMP2 HitH{E/9 TIM2 ocref_clr Ei\ ;
12 COMP2_Ocref CLR_TIM2 | RW 1'b0
0: COMP2 #itHA{ES9 TIM2 ocref_clr I\
1: COMP2 &iH{E/9 TIM1 ocref _clr #i\ ;
11 COMP2_Ocref CLR_TIM1 | RW 1’b0
0: COMP2 i AES TIML ocref_clr Ei N\
1: COMP1 itH{E/S TIM2 ocref_clr i\ ;
10 COMP1_Ocref CLR _TIM2 | RW 1'b0
0: COMP1 #itHA{ES TIM2 ocref_clr i\
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Bit Name R/W | Reset Value Function
1: COMP1 &itH{E/9 TIM1 ocref clr i\ ;
9 COMP1_Ocref CLR_TIM1 | RW 1'b0
0: COMP1 HHEAES TIML ocref_clr Ei N\
COMP2 {E5 TIMx break I\ fE8E,
COMP2_BRK . ,
8 TIM_17 RW 0 0: COMP2 i AE TIM17 break input
- 1: COMP2 BHHE TIM17 break input
COMP1 {E/9 TIMx break i \{EBE.
COMP1 BRK . ,
7 TIM_17 RW 0 0: COMP1 #HAES TIM17 break input
- 1: COMP1 #H{EA TIM17 break input
COMP2 {E5 TIMx break i \{EBE.
COMP2_BRK
6 TIM_16 RW 0 0: COMP2 g AES TIM16 break input
- 1: COMP2 #H{E# TIM16 break input
COMP1 {EJ5 TIMx break BIN{ERE,
COMP1_BRK
5 TIML6 RW 0 0: COMP1 - A{ES TIM16 break input
- 1: COMPL#H{ES TIM16 break input
COMP2 {E¥3 TIMx break i \{ERE,
COMP2_BRK . .
4 TII\/Tl RW 0 0: COMP2 fiHHAMESS TIM1 break input
- 1: COMP2 #HES TIM1 break input
COMP1 {E5 TIMx break i \{EBE.
COMP1 BRK
3 TII\/Tl - RW 0 0: COMP1 HAES TIML break input
1: COMP1 &iH{EJ9 TIM1 break input
PVD Lock {&8EfI
MEEN, REEMES. CoLBIEFERSIE
PVD &EE4S TIMUTIML6/TIMLT BSRIZESAN, thliE
PWR_CR 25772809 PVDE FH-PLS 43,
2 PVD_LOCK RW 0
0: PVD FREFARS TIML/TIM16/TIML7 BIRIZESI NI,
PVDE FR-FLSAA LA M IS .
1: PVD S5 TIMUTIM16/TIM17 BORIZERINGERS,
PVDE FH-FLS7 R,
1 Reserved - - -
Cortex-M0+ LOCKUP {s/B8{H8ENL
MEEN, RAEMES. ©aLUFRSIHE Cortex-
MO+£Y LOCKUP(hardfault)iiti4 TIML/TIM16/TIM17 £Y
NEBIN.
0 LOCKUP_ 2w
LOCK 0: Cortex-MO+# LOCKUP #iHH A5 TIMU/TIM16/TIM17
AN NIERS
1: Cortex-MO+fJ LOCKUP 5 TIM1/TIM16/TIM17
BN ENERE
10.1.3. SYSCFG EtBES1FEE 3 (SYSCFG_CFGR3)

Address offset:0x08
Reset value:0x003F_3F3F
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31 30

29 28 27 26

25

24 23 22 21

| 20 | 10 [ 18] 17 ] 16

Res.

Res.

Res. Res. | Res.

Res.

Res.

Res. | Res. | Res.

DMA3_MAP

RW RW | RW | RW | RW

15 14

13 12 11 10

9

8 7 6 5

4 3 2 1 0

Res.

Res.

DMA2_MAP

Res. | Res.

DMA1_MAP

Rw | Rw | RW | RW

| rRw | RW

RW

| Rw | rRW | RW | RW | RW

Bit

Name

R/W

Reset Value

Function

31:22

Reserved

- Reserved

21:16

DMA3_MAP

RW

000000:
000001:
000010:
000011:
000100:
000101:
000110:
000111:
001000:
001001:
001010:
001011:
001100:
001101:
001110:
001111:
6'b111111 010000:
010001 :
010010:
010011:
010100:
010101:
010110:
010111:
011000:
011001:
011010:
011011:
011100:
011101:
011110:
011111:
100000:

ADC
SPI1_TX
SPI1_RX
SPI2_TX
SPI2_RX
USARTL_TX
USART1_RX
USART2_TX
USART2_RX
12C1_TX
12C1_RX
TIM1_CH1
TIM1_CH2
TIM1_CH3
TIM1_CH4
TIM1_COM;
TIM1_UP
TIML_TRIG
TIM2_CH1
TIM2_CH3
TIM2_CH4
TIM2_TRG
TIM2_UP
TIM2_CH2
TIM16_CH1
TIM16_UP
TIM17_CH1
TIM17_UP
USART3_TX
USART3_RX
12C2_TX
12C2_RX
LCD
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Bit

Name

R/W

Reset Value

Function

Others: {R#E&

15:14

Reserved

Reserved

13:8

DMA2_MAP

RW

6’b111111

000000: ADC
000001: SPI1_TX
000010: SPI1_RX
000011: SPI2_TX
000100: SPI2_RX
000101: USART1_TX
000110: USART1_RX
000111: USART2_TX
001000: USART2_RX
001001: 12C1_TX
001010: 12C1_RX
001011: TIM1_CH1
001100: TIM1_CH2
001101: TIM1_CH3
001110: TIM1_CH4
001111: TIM1_COM,;
010000: TIM1_UP
010001: TIM1_TRIG
010010: TIM2_CH1
010011: TIM2_CH3
010100: TIM2_CH4
010101: TIM2_TRG
010110: TIM2_UP
010111: TIM2_CH2
011000: TIM16_CH1
011001: TIM16_UP
011010: TIM17_CH1
011011: TIM17_UP
011100: USART3_TX
011101: USART3_RX
011110: 12C2_TX
011111: 12C2_RX
100000: LCD
Others: {RE8

7:6

Reserved

Reserved

5:0

DMA1_MAP

RwW

6’b111111

000000: ADC
000001: SPI1_TX
000010: SPI1_RX
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Bit Name R/W

Reset Value

Function

000011:
000100:
000101:
000110:
000111:
001000:
001001:
001010:
001011:
001100:
001101:
001110:
001111:
010000:
010001:
010010:
010011:
010100:
010101:
010110:
010111:
011000:
011001:
011010:
011011:
011100:
011101:
011110:
011111:
100000:

SPI2_TX
SPI2_RX
USARTL_TX
USART1_RX
USART2_TX
USART2_RX
12C1_TX
12C1_RX
TIM1_CH1
TIM1_CH2
TIM1_CH3
TIM1_CH4
TIM1_COM;
TIM1_UP
TIM1_TRIG
TIM2_CH1
TIM2_CH3
TIM2_CH4
TIM2_TRG
TIM2_UP
TIM2_CH2
TIM16_CH1
TIM16_UP
TIM17_CH1
TIM17_UP
USART3_TX
USART3_RX
12C2_TX
12C2_RX
LCD

Others: {RER

10.1.4.
Address offset:0x10

Reset value:0x0000_0000

GPIOA iEiR{H8ES1Fe: (PA_ENS)

31 30 29 28 27 26 25

24 23

22 21

20 19 18 17

16

Res. | Res. | Res. | Res. | Res. | Res. | Res.

Res. | Res.

Res.

Res.

Res. | Res. | Res.

Res.

Res.

15 14 13 12 11 10 9

8 7

PA_ENS[15:0]

FW‘I'W‘I’W‘FW‘FW

‘FW‘FW‘I’W‘FW‘I’W‘I’W‘I’W‘I’W‘I’W‘I’W’I’W
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Bit Name R/IW Reset Value Function
31:16 Reserved
Noise filter enable, active high
15:0 PA_ENSI[X] RW 0x0000 0: noise filter bypassed
1: noise filter enabled
10.1.5. GPIOB jEifkf#E#ES7FeE (PB_ENS)
Address offset:0x14
Reset value:0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PB_ENS[15:0]
rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw’rw
Bit Name R/IW Reset Value Function
31:16 Reserved
Noise filter enable, active high
15:0 PB_ENSI[X] RW 0x0000 0: noise filter bypassed
1: noise filter enabled
10.1.6. GPIOF jEikfEgESTFaa (PF_ENS)
Address offset:0x18
Reset value:0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. | Res. | Res. | Res. PF_ENS[11:0]
rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw
Bit Name R/W Reset Value Function
31:12 Reserved
Noise filter enable, active high
11:0 PF_ENS[X] RW 0x0000 0: noise filter bypassed
1: noise filter enabled
10.1.7. 12C B 10 BeEHFER (SYSCFG_IOCFG)

Address offset:0x1C

Reset value:0x0000_0000
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31

30

20 | 28

27 | 26 | 25 | 24 | 23

22 | 21 | 20 | 19 | 18 | 17 | 16

Res.

Res.

PF_PU_IIC[1:0]

PF_EIIC[3:0]

Res.

Res. PB_EHS[5:0]

w

'w

15

14

13 12

11 ] 10] 9 | 8 | 7

6 | 5] 4 ]3] 2]1]o0

Res.

PA_

EHS[1:0]

PB_EIIC[4:0]

PA_EIIC[7:0]

w

w w

I’W‘FW‘FW‘FWFW

‘I’W‘I’W‘I’W‘I’W‘I’W‘YW‘I'W

Bit

Name

RIW

Reset Value

Function

31:30

Reserved

29:28

PF_PU_IIC

RW

12C_PU 284 |10 4.7K HiEapEizEIEsE,
Bit0: I=H PF5
Bitl: = PF6

27:24

PF_EIIC[3:0]

RW

PF EIIC (55#=%l. FfE_12CKE 10,
Bit0: 1=l PFO
Bitl: =l PF1
Bit2: = PF5
Bit3: 1=l PF6

23:22

Reserved

21:16

PB_EHS[5:0]

RW

PB EHS {5S#%%I. F3fE 80mA LED 10 #53I.
=4 PB2
=4 PB3
=4l PB4
1= PB5
1= PB6
=% PB7

Bit0:
Bitl:
Bit2:
Bit3:
Bit4:
Bit5:

15

Reserved

14:13

PA_EHS[1:0]

RW

PA EHS {55#&%. F{E 80mA LED 10 =4,
Bit0: = PAO
Bitl: 1= PA15

12:8

PB_EIIC[4:0]

RW

PB IIC {55#=%l. FfE_12C 28410,
Bit0: #=fH PB6

Bitl: = PB7
Bit2: 1= PB8
154 PB10

=4 PB11

Bit3:

Bit4:

7:0

PA_EIIC[7:0]

RW

PA EIIC {55#z#l. A{F_12C3£8L 10,
=5 PA2
=5 PA3
=4 PA7
1= PAS
=5 PA9

Bit0:
Bitl:
Bit2:
Bit3:
Bit4:
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Bit Name R/W Reset Value Function

Bit5: = PA10
Bit6: % PA11
Bit7: %l PA12

10.1.8. GPIOA *E}lﬂ 2 Eﬁﬁ%ﬁ%ﬁ (PA_ANAZEN)
Address offset:0x20

Reset value:0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PA_ANAZ2EN[15:0]
rw ‘ rw ‘ rw ‘ rw ‘ rw ‘ rw ‘ rw ‘ rw ‘ rw ‘ rw ‘ rw ‘ rw ‘ rw ‘ rw ‘ w ‘ rw
Bit Name R/W Reset Value Function
31:16 Reserved

IO PORTA PAD_ANA2 enable
0: PAD_ANA?2 disable
1: PAD_ANA2 enable

E 1 Z5FRERER 10 BB AEIIE R FERE. 1R
10 BeERIMEIMER, 25 Feam 2hea/ 0.

¥ 2: BRET COMP1, COMP2, LCD #3RAY PAD 2440
BB 1% S fFashIN R/ 1.

15:0 PA_ANA2EN[X] | RW 0x0000

10.1.9. GPIOB ﬁ}lﬂ 2 Eﬁgﬁﬁ%ﬁ (PB_ANAZEN)
Address offset:0x24

Reset value:0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PB_ANAZ2EN[15:0]
rw ‘ rw ‘ rw ‘ rw ‘ rw ‘ rw ‘ rw ‘ rw ‘ rw ‘ rw ‘ rw ‘ rw ‘ rw ‘ rw ‘ w ’ rw
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved

IO PORTB PAD_ANA2 enable
0: PAD_ANAZ2 disable
1: PAD_ANA2 enable

iE 1 Z5FERER 10 EEEEIIERRFERE. 1R
10 EeE ISR, xS Feamatea 0.

i 2: MY/ COMP1, COMP2, LCD #&HRf PAD 440
BCE iz Fast ORI 1.

15:0 PB_ANA2EN[X] | RW 0x0000
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10.1.10. GPIOF #&#l 2 (65ESF1F2E (PF_ANAZ2EN)

Address offset:0x28

Reset value:0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. | Res. | Res. | Res. PF_ANAZEN[11:0]
rw‘rw‘rw‘rwlrw‘rw‘rwlrw‘rwlrw‘rwlrw
Bit Name R/W Reset Value Function
31:12 Reserved - Reserved
IO PORTF PAD_ANAZ2 enable
0: PAD_ANAZ disable
1. PAD_ANAZ2 enable
3 BN A== == kS N s b
10 EENIFEIIER, ZFFeFEMREN 0.
iE2: BRETA COMP1, COMP2, LCD #E5RE PAD #4740
EL B iZEFesIXI R 1.
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11.

11.1.

11.2.

11.3.

DMA

=T

BHiEFHESER(DMA) RSk HEIMNSTIFE S 2 B E FiE s flFE s 2 BN SR SRS R. T
/W CPU T, FUETILAET DMA RS, TBET CPU BISIR HHTHEMRIE,
DMA 1=HI285 3 % DMA BE, SZKEERIEEXRE 1 M HESNMINIXIFEESHRRNEK.
DMA =S ELNE DMA IBKAEEE, FATES DMA BKRAIER.
EFEIFHE
B 3 MRVAEEREE
m SNEEEREETRNGEYS DMA 15K, 8MNBEEHEMESIFIRGR., XEIEEEITR
HRECE
B AR DMARERE, SNEKRERNSNETLABE R REREGHEENSR: RE. &. F
ZEFE), MITNKEREHBREHRE (BK LIUETEK 2, KIEEHE)
B EVEHERMEGSEXEREE(FED. 7. £2F), SFTefReaNER, FNER
MRS R R B X ST
B SRHEMRYEPERETE
B ENEEEA 3N EHRE(DMA EEE, DMA (EMiSshF] DMA EEIHE), X 3 M NSEHRE
17 "BiEE | A EIRRYHRETEK

FiEssFNFiE s ERES

IMNSFITFiERS. FMEsRFIIMZ. IMRFIIMRROEUEER

FLASH. SRAM. APB %1 AHB SMEYEI{ERGIRIENEFIER

AJYRIEtEHEE 0~65535

DMA I)gétsik

N RN
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11.3.1.

11.3.2.

Cortex-MO+ <:> Flash

Bus RCC HDIV
matrix | | CRC CORDIC
EXTI

ADC TIM1

1 USART1/2/3 TIM2

. 12c1 TIM14

AHB Bridge | APB ) oo1/spi2  TIM16

TIM17

dma_ack T

chn_req

dma_req

A

DMAMUX

11-1 DMA 1EE]

DMA (&4

TR —EMRE, JMRFE DMA ZHIZRRE—MEXES. DMA HlssRiIEEERIIALL RS
K. & DMA IZHIBSFIAEIAR HIERIIMERT, DMA EHEEERERERELAE— M NEES.
ZM DMA HIsHERINEESH, INRIEIENERNER., —BIMRBNTIXMEK, DMA 1=
EAENEES. MREESHIEKRE, IMRALUSF—IMEIE.

B2, BIR DMA EXR="ME(FAMN:

B MIMREBESFRREENSRIIMR/FER IS ESRRE, FORERNTFRIBIEE
DMA_CPARx B DMA_CMARX E5f7aaig ERI MR E U B 7B EATT.

B FHIRIYMRESEREE SRIMR /AR F R e N AIE MRS, SR RATRYT
RMEHER DMA_CPARX BY DMA_CMARX FfFesigERIIMR R thi el iz i 2R Ea T,

®m {7 IR DMA_CNDTRx HF=8AUERIRIE, %S FaRAARTTRAYRIEEE.

{hi=s
R IE BB A KA STRREENIMR A =R ATIIE,
A EED 2 MER:
m R ENEENRSATLAE DMA_CCRX BE8BHIRE, B 41 5HR
— BRER
— BitER
—  hHFMER
— {RHER

O IR 2 MEREERNREHLER, WRERESHBENRFSHBEETRSIINITN.
tean, ®iE 2 e TiEE 4.
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11.3.3. DMA @&

BNEEEY LR EEURIIMNS SFRsfFiEstit 2 [BH1T DMA &4, DMA RIEREIEE
ERYRIERY, AU 65535, BREERINEIENENS TR, EBRERRIBMN.
Programmable data sizes
HNRFFESSEETTLABEIY DMA_CCRx Z1728H 1) PSIZE #1 MSIZE (\4RIE.
Pointer incrementation
B3R E DMA_CCRx F7s8H M PINC f MINC tr&fi, IMSFIfFEEsRissHEERMERET IS
EENFAEEE, JREMEERAN, T EERIICEE/— M tutin HE8E, 15
BENRTAMEEIERER 1. 284,
F—MERANEULEFHIE DMA_CPARX/DMA_CPARx EfFasitiit, EEmidiE+h, XE57F
BRRFHIAORIIAE, T RER RS SRIEEERmATtit (BERIPRIZRIINR/fFiEs it
Hrst) .
LBERENIMEIMERR, FRSERE (BMERITHEEN 0) BB =4 DMA B2F, BEFRHN
DMA 1€, FREMEXHA DMABERIER T, £ DMA_CNDTRx HiFsshEHMEANEREE.
EEMER T, |BE—XIEHERS, DMA_CNDTRx SE8HIRE S B ETR NS NEIRE
B, AERBERIIMR/FIERI SRR B EFTINE/9 DMA_CPARX/DMA_CMARX EF73iRERY
YIgaE L,
Circular mode
BIMEI TR AR E P XFAEEAOBUEE R (30 ADC [ scan t8={) . £ DMA_CCRx Z7&%
$Hy CIRC (UATHEIX—I8E. HEs rEME, HIRERHEZN 0 Y, BBk
SREEEMNSENVIE, DMA BIEESMEHTT,
Memory to memory mode
DMA BIERHR{FALMERBINRIERIER FitT, XFMMF R iEsRE A iER.
HIRE Y DMA_CCRx HfFes$ ) MEM2MEM (2 f5, HHHIRET DMA_CCRx FHfFss+H EN
/=5 DMA IBIERT, DMA &S5 EFF4R. = DMA_CNDTRx 178532 /9 0 Bf, DMA {EHsER.
iR iR R S EIME R,
Channel configuration procedure
UL RECE DMA BB
B 7 DMA_CPARx HFssFiRE/MESFaaiitilt, REIMSEUREEIEKRET, X MEUHE 2]
TEAERmARE B 1.
B 7 DMA_CMARx Z{FsPiRBEL{RFIMEESAIMIE, REINSEIREEIEKE, ERAIEIRIEM
XA HEAEEHEE NIX M,
£ DMA_CNDTRx HfFss iR EREMAVEUEE. T8N URERE, XTMEEDH,
£ DMA_CCRx Ef7asHY PL[L:0/ PR BEBIERIN TR,
£ DMA_CCRx BfF=ss R EUREHAIS R, BIMEI. IMNRIIEFiESSAIEERI. INRIIE
MERRAUEIES . Ea—Er-ErhisEm =i,
B iXE DMA CCRx Z1725H ENABLE fi, JSaix@iE.,
—BS517 DMABIE, BIRIIEALERiziEE ERIIMRAET DMA B3,
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SER—FRRIER, FEERSHTIPHRE 1,

SIRET RFHERTEIHTIE)RY, B=E—

AR, ERIEERERE, FRTHIRS(TCIFIKE 1, HiRET RHERTRHI(TCIE)R,
B — N rhlmaER

11.3.4. TIRIEEIERE. HUEYIFHIAM
HTFESEUIERE MSIZE FIFMSEHEEE PSIZE AERY, DMA #ZERTRIFITEIENT
= 11-1 BURSEEFIA/NRG (PINC=MINC=1)
iB Bif | &8 | _ _
iR: it/ (EIRE BliF: HohbEis
BE | 2E | 88
1:7E 0x0 i BO[7:0],7E 0x0 5 BO[7:0
0x0/BO £ 010 1% BO[7:0) £ [7:0] 0x0/BO
o g 4 0x1/B1 2:7£ 0x1 1% B1[7:0],7£ 0x1 5 B1[7:0] 0x1/B1
0x2/B2 3:7F 0x2 i B2[7:0],7E 0x2 5 B2[7:0] 0x2/B2
0x3/B3 0x3/B3
4:7F 0x3 i B3[7:0],7E 0x3 & B3[7:0]
1:7E 0x0 i5E BO[7:0],7E 0x0 & 00BO[7:0
0X0/BO £ 0x0 % BO[7:0] £ 0x0 %5 00B0[7:0] 0X0/00BO
o 16 4 0x1/B1 2:7E 0x1 i B1[7:0],7£ 0x2 5 00B1[7:0] 0x2/00B1
0x2/B2 3:7 0x2 i B2[7:0],7E 0x4 5 00B2[7:0] 0x4/00B2
0x3/B3 . l 0x6/00B3
4.7E 0x3 i B3[7:0],1E 0x6 5 00B3[7:0]
1:7E 0x0 % BO[7:0],7E 0x0 5 000000B0[31:0
0X0/BO & 00 R BOITOIER 00 F [31:0] 0x0/000000B0
8 32 4 | 0Bl 2:7 Ox1 £ B1[7:0],7E 0x4 5 000000B1[31:0] 0x4/000000B1
0x2/B2 3:7E 0x2 i B2[7:0],7E 0x8 5 000000B2[31:0] 0x8/000000B2
0x3/B3 . _ 0xC/000000B3
4:7F 0x3 i5E B3[7:0],7E£ 0xC 5 000000B3[31:0]
1:7 0x0 it B1BO[15:0],7E 0x0 B BO[7:0
OX0/B1BO £ 00 & B1BO[15:0].2 [7:01 0X0/BO
16 g 4 0x2/B3B2 2:7£ 0x2 1% B3B2[15:0],7£ 0x1 5 B2[7:0] 0x1/B2
0x4/B5B4 3:7E Ox4 it B5B4[15:0],7E 0x2 5 B4[7:0] Ox2/B4
0x6/B7B6 0x3/B6
4:7F 0x6 15 B7B6[15:0],7E 0x3 & B6[7:0]
1:7E 0x0 i B1BO[15:0],7E 0x0 5 B1B0[15:0]
0x0/B1B0 0x0/B1B0
16 16 4 0x2/B3B2 2:7E 0x2 i B3B2[15:0],7£ 0x2 5 B3B2[15:0] 0x2/B3B2
0x4/B5B4 3:7E 0x4 i B5B4[15:0],7F 0x4 5 B5B4[15:0] 0x4/B5B4
0x6/B7B6 . 0x6/B7B6
4:7E 0x6 i B7B6[15:0],7E 0x6 5 B7B6[15:0]
1:7E 0x0 i B1B0[7:0],7E 0x0 E 0000B1B0[31:0]
0x0/B1B0 0x0/0000B1B0
3 y 4 0x2/B3B2 2:7F 0x2 ¥ B3B2[7:0],7£ 0x4 5 0000B3B2[31:0] 0x4/000B3B2
0x4/B5B4 3:7E Ox4 i B5B4[7:0],7E 0x8 5 0000B5B4[31:0] 0x8/0000B5B4
0x6/B7B6 : _ 0xC/0000B7B6
4:7E 0x6 35E B7B6[7:0],7E 0xC 5 0000B7B6[31:0]
1:7E 0x0 i B3B2B1BO0 [31:0],7E 0x0 5 BO[7:0
0x0/B3B2B1B0 EO0R [31:01 42 [7:0] 0x0/BO
32 8 4 0x4/B7B6B5B4 2:7F Ox4 1% B7B6B5B4 [31:0],{E 0x1 5 B4[7:0] 0x1/B4
Ox8/BBBABIB8 | 3:7F Ox8 &t BBBABIBS [31:0],7E 0x2 5 B8[7:0] 0x2/B8
OxC/BFBEBDBC 0x3/BC
4:7F Oxc i BFBEBDBC [31:0],7F 0x3 5 BC[7:0]
0x0/B3B2B1BO | 1:7E 0x0 & B3B2B1BO [31:0],7E 0x0 & B1B0[7:0] 0x0/B1BO
32 16 4 | Ox4/B7BOBSBA 2:7% Ox4 ¥ B7B6B5B4 [31:0],7E 0x2 5 B5B4[7:0 0x2/B5B4
0x8/BBBABIBE | < XX [3L:0}4E 0x2 = [7:0] 0x4/B9B8
OxC/BFBEBDBC | 3:7E 0x8 i&£ BBBABIBS [31:0],# 0x4 5 BIB8[7:0] 0x6/BDBC
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L Bt | &8 | -
= n B bt/ {EIRIRIE BitF: bR
BE | BE | %8
4:7% Oxc i£ BFBEBDBC [31:0],7E 0x6 5 BDBCJ[7:0]
1:7F 0x0 & B3B2B1B0 [31:0],f£ 0x0 5§
B3B2B1B0[7:0]
0x0/B3B2B1B0 2:7£ Ox4 1% B7B6B5B4 [31:0],{E 0x2 5 0x0/B3B2B1B0
32 32 4 0x4/B7B6B5B4 B7B6B5B4[7:0] 0x4/B7B6B5B4
0x8/BBBABIB8 | 3.7 08 1% BBBABIBS [31:0],7F 0x4 5 0x8/BBBAB9B8
OxC/BFBEBDBC | BBBAB9BS[7:0] 0xC/BFBEBDBC
4:7F Oxc i BFBEBDBC [31:0],7F 0x6 5 BFBEB-
DBC[7:0]
Access not support byte/halfword slave
SN DMA LIFBEAHFEAANSIFF OHEFSERIEN AHB iR T (B) HSIZE REFZIER), A=
KRERIR, DMA BRI TEMMIFEAN 32 il HWDATA #iE:
® Y HSIZE=3¥FR, BAEF 0xABCD’, DMA EI8E HWDATA &% 9'0xABCDABCD’,
® L HSIZE=FTRH, BAFT0xAB’, DMA i858 HWDATA &4% /9’ 0xABABABAB’,
{R7E AHB/APB 72— AHB Y 32 I M\iRE, EARLIEHSIZESE, BB ARG IBE e AHB
FRIFTEE TR 32 (fEIXE| APB L
® —> AHB LXJithlik Ox0(8K Ox1. 0x2 B, Ox3)HIEFTo4HE 0xBO1RE, 1E4FHAE APB XSt
0x0 HIS=#1E 0xBOBOBOBO'H##{E,
® — AHB Xttt OxO(8% Ox2)HYSFF4E 0xB1BO#R(E, F4LiEI APB LXTitik 0x0 B
¥R 0xB1B0B1BORE,
11.3.5. iBiREHE
EE—MREBIMIIX, a7~ 4E DMAEREEIR. £ DMAESERER, &4 DMA(EHIEIRAT,
BB AR R R RIEETXI N AEER ESFes (DMA_CCRx) B EN {i, Z@EERIFi
=1k, ItEY, £ DMA_IFR HFss X OzBERMEmER TR SAL (TEIF) BWER, WRE
DMA_CCRx HiFesHiRE 7R IRTUT AL, NIEF=arhitT,
11.3.6. DMA FRjk
81> DMA BIEESEILAE DMA E8d . (EmmmifEmEmRad =4k, ANANRIELER,
GIVRA= ke I NEVE S APayRE=Zasliil
7 11-2 DMA HhiiEK
SRR B{HHREAL {SEREI=HIRL
(TN HTIF HTIE
1Eiai5enk TCIF TCIE
EsEIR TEIF TEIE
2 DMA_CNDTRx &1Ze8 /9 1BY, ARE HTIFX i, {ERIFHRSE TCIFX i,
11.3.7. DMA JMgiERRgH

& 11-3 §NBIERY DMA 153K
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Peripherals Channel 1 Channel 2 Channel 3
ADC ADC ADC ADC
SPI SPI_RX SPI_RX SPI_RX
SPI TX SPI TX SPI TX
USART1_RX USART1_RX USART1_RX
USART1_TX USART1_TX USART1_TX
USART USART2_RX USART2_RX USART2_RX
USART2_TX USART2_TX USART2_TX
USART3_RX USART3_RX USART3_RX
USART3 TX USART3 TX USART3 TX
12C1 12C1_RX 12C1_RX 12C1_RX
12C1 TX 12C1 TX 12C1 TX
12C2 12C2_RX 12C2_RX 12C2_RX
12C2_TX 12C2_TX 12C2_TX
TIM1_CH1 TIM1_CH1 TIM1_CH1
TIM1_CH2 TIM1_CH2 TIM1_CH2
TIM1_CHS3 TIM1_CHS3 TIM1_CHS3
TIM1 TIM1_CH4 TIM1_CH4 TIM1_CH4
TIM1_UP TIM1_UP TIM1_UP
TIM1_TRIG TIM1_TRIG TIM1_TRIG
TIM1 COM TIM1 COM TIM1 COM
TIM2_CH1 TIM2_CH1 TIM2_CH1
TIM2_CH2 TIM2_CH2 TIM2_CH2
TIM2 TIM2_CH3 TIM2_CH3 TIM2_CH3
TIM2_CH4 TIM2_CH4 TIM2_CH4
TIM2_UP TIM2_UP TIM2_UP
TIM2 _TRIG TIM2 _TRIG TIM2 TRIG
TIM16 TIM16_CH1 TIM16_CH1 TIM16_CH1
TIM16 UP TIM16 UP TIM16 UP
TIML7 TIM17_CH1 TIM17_CH1 TIM17_CH1
TIM17 _UP TIM17 UP TIM17 UP
LCD LCD LCD LCD
11.4. DMA HFsE
11.4.1. DMA HETASSFE (DMA_ISR)
Address offset:0x00
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RE | Resly Resc Res. Res. Res. Res Res. Res. Res. Res Res. Res. Res. Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | TEIF | HTIF | TCIF | GIF | TEIF | HTIF | TCIF | GIF | TEIF HTIF | TCIF | GIF
3 3 3 3 2 2 2 2 1 1 1 1
R R R R R R R R R R R R
Bit Name R/W Reset Value Function
31: 12 Reserved - - Reserved
Bl 3 (EREIRITS.
11 TEIF3 R 0
BB, HS DMA_IFCR=1 8%,
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Bit

Name

R/W

Reset Value

Function

0: LfeHER (TE) ;
1: BiE 3 EHEiR (TE) ;

10

HTIF3

BiE 3 FEHiTS.

EHER, WHE DMA_IFCR=15%,
0: FHEHsM

1: Bl 3 REFEWMSEM,

TCIF3

BiE 3 fEHsTAtTS.
0: FZf&tazepk (TC) ;
1: @& 3 &z (1C) ;

GIF3

BiE 3 £BFEitRE.

BN, 45 DMA_IFCR=1 5%,
0: F TEMT/TC S44;

1: @& 3 K4 TE/HT/TC 514,

TEIF2

BIE 2 EREIRIR S,

BHEN, B4S DMA_IFCR=1 5%,
0: FTfEhtER (TE) ;

1: B 2 fEmEiR (TE)

HTIF2

Bl 2 FAEHIRE,

BHEN, %4E DMA_IFCR=1 5%,
0: FoHEmE

1: Bl 2 REFEHBN,;

TCIF2

BiE 2 fEHseAiTS.

BEHEN, PM4ES DMA_IFCR=1 5%,
0: Zf&Hzemk (TC) ;

1: 8 2 ffzeak (TC) ;

GIF2

BiE 2 2BHHTiRE.

BN, THS DMA_IFCR=1 5%,
0: 75 TE/MT/TC 14,

1: @i 2 R4 TEMT/ITC B4,

TEIF1

BiE 1 EHERTS.

BEHEN, 4SS DMA_IFCR=1 5%,
0: ZfEHER (TE) ;

1: @i 1 fEHsER (TE)

HTIF1

BiE 1 FEHrS.

EHER, 4SS DMA_IFCR=15%,
0: THEHSM

1. B8 1 REFEREH,

TCIF1

BiE 1 Emehlits.

BN, WHS DMA_IFCR=1;5%,
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Bit Name R/W Reset Value Function

0: Zf&seak (TC) ;

1: B 1 w5k (TC)

BiE 1 £BHHitRs.

EHEN, TM4E DMA_IFCR=1 8%,
0: 75 TE/HT/TC E14;

1: 188 1 &% TEMT/TC 44,

0 GIF1 R 0

11.4.2. DMA HtRELLERSFEs (DMA_IFCR)

Address offset:0x04
Reset value:0x0000 0000

31 | 30 | 29 | 28 27 26 25 24 23 22 21 20 19 18 17 16

Re | Re | Re | Re
S. S. S. S.

Res. Res. Res. | Res. | Res. Res. Res. | Res. | Res. Res. Res. | Res.

15 | 14 | 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0

Re | Re | Re | Re | CTEl | CHTI | CTCI | CGI | CTEI | CHTI | CTCI | CGI | CTElI | CHTI | CTCI | CGI
S. S. S. S. F3 F3 F3 F3 F2 F2 F2 F2 F1 F1 F1 F1

W W W W Wi W W W W W W W
Bit Name R/W Reset Value Function
31: 12 Reserved - - Reserved

BB 3 ERERITS R E.

11 CTEIF3 w 0 0: No effect;
1. EZ TEIF3;
BIE 3 FERIRSEE.

10 CHTIF3 W 0 0: No effect;

1: [BEHTIFS;

BiE 3 fEslin s A%,

9 CTCIF3 W 0 0: No effect;

1: ;FF TCIF3;

HiE 3 £BHinEES.
8 CGIF3 W 0 0: No effect;

1: 5Z08iE 3 Y GIF/TEIF/HTIF/TCIF;
BiE 2 (RS a s,

7 CTEIF2 w 0 0: No effect;

1: BETEIF2;

B8 2 FERinsEE.
6 CHTIF2 W 0 0: No effect;

1: BEHTIF2;

BiE 2 SR Sin .

5 CTCIF2 W 0 0: No effect;

1: iEE TCIF2;
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Bit Name R/W Reset Value Function
BE 2 £BHirEEE.
4 CGIF2 w 0 0: No effect;
1: E=@BIE 2 B9 GIF/TEIF/HTIF/TCIF;
BE 1 RIS 5.
3 CTEIF1 \W 0 0: No effect;
1: BETEIFL;
BE 1 ¥ERinSsE.
2 CHTIF1 w 0 0: No effect;
1: [BFHTIFL,
BE 1 ERiins e E.
1 CTCIF1 w 0 0: No effect;
1. BE TCIF1,
BE 1 2BHHirSEE.
0 CGIF1 w 0 0: No effect;
1: BZEE 1 89 GIF/TEIF/HTIF/TCIF;
11.4.3. DMA iEi& 1 fg&EZ1FsE (DMA_CCRx)

Address offset: 0x08+0x14*(x-1) (x=1~3)
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res. Res | Res | Res | Res | Res | Res Res. | Res. | Res. Res | Res Res. | Res. Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res MEI\'<I/I2ME PL[1:0] MSIZE[1:0 PSIZE[1:0] MCI:N P(I:N C(I:R DIR TEEI HI;'I TI(EZI EN
RW RW| RW | RW | RW | RW | RW RW RW RW | RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31: 15 Reserved - - Reserved
BB 1 fFhERREIFhERRR,
14 MEM2MEM RW 0 0: ZIk;
1: TSRk RRETfseRe,;
BiE 1 SR E.
00: 1F;
13: 12 PL[1:0] RW 0 01: wh&s;
10: &;
11: RS,
BB 1 IFhERR SRR,
00: 8{iI;
11: 10 MSIZE[1:0] RW 0
01: 16 {:;
10: 321{1;
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Bit Name R/W Reset Value Function
11: {RE&.
BE 1 MR,
00: 8{I;
9: 8 PSIZE[1:0] RW 0 01: 16 fi;
10: 32 1{i;
11: {RER,
BB 1 FiEstibE ER=,
7 MINC RW 0 0: 4k,
1: FiEsstiEERfERe,;
A 1 SMgithiEER,
6 PINC RW 0 0: ZuF;
1: JMgttshHE SRR e,
BiE 1 BRI,
5 CIRC RW 0 0: ZIk;
1: fEIMEEERE;
& 1 HEEmamE,
4 DIR RW 0 0: MIMRIE;
1: NIFHEESIE,
B 1 EaERlr (TE) fF8e.
3 TEIE RW 0 0: ZJF;
1: TE chififsERe;
BB 1 FERdT (HT) (E8e,
2 HTIE RW 0 0: ZF;
1: HT FhlffsEge;
BiE 1 EmsshFiT (TC) fEse
1 TCIE RW 0 0: Zk;
1: TC Hhiffsge;
BiE 1 {ERE
0 EN RW 0 0: Ik,
1: B8 1 E8E;
11.4.4. DMA @8 1 #iEEmEE51FES (DMA_CNDTRX)
Address offset: OXOC+0x14*(x-1) (x=1~3)
Reset value:0x0000 0000
31 | 30 | 29 | 28 | 27 | 26 | 25 24 23 | 22 | 21 | 20 | 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. Res. Res. | Res. | Res. | Res. | Res. Res. Res. Res.
15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
NDT[15:0]

Rw | rRw | Rw [RwW | Rw | RW | RW | RW

rRw | Rw | RW | RW

| rw | RW | RW | RW
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Bit Name R/W Reset Value Function

31: 16 Reserved - Reserved
BB 1 HUEEEEE.
HUREIAEES 0~65535, ZBFRREBEER
T (DMA_CCR1.EN=0) RIBA\, BEERES
ZHEFRARE, RARRERFTE. 257
SSETERR DMA (BT,

15: 0 NDT[15:0] RW 0

HiEERERE, FERIRTHELNO0; H
ZBEEENEMENR, FERABEHRE
BN BIECERTRIEE.
HizHFaEN 0B, BfE DMAEEFTE, #P
FACmETE.

11.4.5. DMA iEE 1 jMgithitF{F38 (DMA_CPAR1)

Address offset: 0x10+0x14*(x-1) (x=1~3)
Reset value:0x0000 0000

31 [ 30 [ 29 | 28 | 27 ] 26 | 25 | 24 [ 23 | 22 | 21 | 20 | 10 | 18 | 17 | 16

PA[3L:16]

Rw | RwW | Rw [Rw [RW [RW [ Rw [ Rw [RWw [ Rw [RW [RW | Rw | RW [ RwW [ RwW
15 14| 3] 121110 o 8 | 7|6 | 5] 4] 3 2 1 0
PA[L5:0]

Rw |Rw | Rw [Rw [ rRw [RW | rRw | rRw [ RW [RW | Rw [ RW [ RW | rW | RW | RW

Bit Name R/W Reset Value Function
BIE 1 JMgtt,
BB 1 MRS FsELL, FASUEERRY
IREL B,
31: 0 PA[31:0] RW 0 & PSIZE=2b01, A& PA[OI. BFEHS

FFHIERGST.

2 PSIZE=2'b10, AfEF PA[L:0]iI. EIEBTN
S5iiedss,

11.4.6. DMA iEi# 1 FigittlitF1FEE (DMA_CMARX)

Address offset:0x14+0x14*(x-1) (x=1~3)
Reset value:0x0000 0000

31 | 30 [ 29 | 28 | 27 | 26 | 25 | 24 [ 23 | 22 | 21 | 20 | 10 | 18 | 17 | 16

MA[31:16]

Rw | Rw [Rw [Rw [RW [RwW | rw [ RW [ RW [RW [RW [RW [ RW | RW | RW | RW
15 | 14 | 13| 12 |11 ]10] o 8 | 716 5] 4] 3 2 1 0
MA[15:0]

Rw | Rw | rw | Rw [ RwW | RW | Rw | rRw | RW | RW | RW | RW [ RW | RW | rRW | RW

Bit Name R/W Reset Value Function
1B 1 77fissiit,
31: 0 MA[31:0] RwW 0
BB 1 7eEsstit, (EAEARERRYRE B R,
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Bit

Name

R/W

Reset Value

Function

M MSIZE=2'b01, A MAIfL, BEBzNS

HFHNRISE,

2 MSIZE=2'b10, AFFE MA[L:01fi. EB{EEEN

5Fitibdss,
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12. HREFFISEHE

12.1. BRERSHREEHEZR(NVIC)
12.1.1. EESHE
B 32 NEFRRRIPETEE (AEE 16 4> CPU RIARIAT)
B ANEIREAMLTER (2 [IHPHLER)
B {FIERAY exception FIFRETANE
ISR
B RREHIHERISIm
NVIC 1 CPU EORZEMER, XEBERERFHMIEFSEIATMISHCIES TR, BiF
CPU K9 exception, FRrETFRERE NVIC E1E,
12.1.2. EBRFIFE (SysTick) BEESFS
SysTick calibration {E#i&/9 6000, #&®id SysTick Af¥PE&E Y 6MHz (max fHCLK/8) , #5477 1ms
AYSE time base,
TN sleep B stop {KI0FERT, FEKXIE] systick HIRET.
12.1.3. HHHIRERE
Position | Priority Typt(e)sri(t); Pri- Acronym Description Address
- - - - Reserved 0x0000_0000
- -3 fixed Reset Reset 0x0000_0004
NMI. RCC Clock Security Sys-
- -2 fixed NMI_Handler tem(CSS)SIRTZ NMI [ 0x0000_0008
- -1 fixed HardFualt_Handler All class of fault 0x0000_000C
- 3 settable SVCall Syste.m service via SWiin- 0x0000_002C
struction
- 5 settable PendSVv Pen(':iable requestfor system 0x0000_0038
service
6 SysTick System tick timer 0x0000_003C
0 7 settable WWDG Window watch dog 0x0000_0040
1 8 settable PVD Power volta.ge detector inter- 0x0000_0044
rupt (EXTI line 16)
) 9 Settable RTC RTC interrupts(combined EXTI 0X0000_0048
lines 19)
3 10 Settable Flash Flash global interrupt 0x0000_004C
4 11 Settable RCC RCC global interrupt 0x0000_0050
5 12 Settable EXTIO_1 EXTI line[1:0] interrupt 0x0000_0054

129/511




PY32F031 &5 SEFHf

Position | Priority Typeosrii); Pri- Acronym Description Address
6 13 Settable EXTI2_3 EXTI line[3:2] interrupt 0x0000_0058
7 14 Settable EXTI4_15 EXTI line[15:4] interrupt 0x0000_005C
8 15 Settable LCD LCD global interrupt 0x0000_0060
9 16 Settable DMA_Channell DMA channel 1 interrupt 0x0000_0064
10 17 Settable DMA_Channel2_3 DMA channel 2 & 3 interrupt 0x0000_0068
11 18 - Reserved Reserved 0x0000_006C
ADC and COMP interrupts
12 19 Settable ADC_COMP (COMP combined with EXTI 17 | 0x0000_0070
& 18)
13 20 Settable TIM1_BRK_UP_TRG_COM TIM1. break, update, trigger 0x0000_0074
and commutation interrupts
14 21 Settable TIM1_CC TIML Capture GEInParsqger 0x0000_0078
rupt
15 22 Settable TIM2 TIM2 global interrupt 0x0000_007C
16 23 - Reserved Reserved 0x0000_0080
17 24 Settable LPTIM LPTIM interrupt 0x0000_0084
18 25 - Reserved Reserved for TIM7 0x0000_0088
19 26 Settable TIM14 TIM14 global interrupt 0x0000_008C
20 27 - Reserved Reserved for TIM15 0x0000_0090
21 28 Settable TIM16 TIM16 global interrupt 0x0000_0094
22 29 Settable TIM17 TIM17 global interrupt 0x0000_0098
23 30 Settable 12C1 12C1 global interrupt 0x0000_009C
24 31 Settable 12C2 12C2 global interrupt 0x0000_00A0
25 32 Settable SPI1 SPI1 global interrupt 0x0000_00A4
26 33 Settable SPI2 SPI2 global interrupt 0x0000_00A8
27 34 Settable USART1 USART1 global interrupt 0x0000_00AC
28 35 Settable USART2 USART2 global interrupt 0x0000_00BO
29 36 Settable USART3 USARTS3 global interrupt 0x0000_00B4
30 37 Settable SQRT Square Root interupt 0x0000_00B8
31 38 Settable CORDIC CORDIC global interrupt 0x0000_00BC
1. The grayed cells (the address less than 0x0000 0040) correspond to the Cortex®-M0+
interrupts.
12.2. SMERRER/FBHEEFIZE(EXTI)

¥ ERrFISE=HI8s, BT configurable (RIECE) #0 direct (E#ZSEM) HiA(Lines), EEE
CPU fIRRIGEZINGE, FaH TRBEKRES:

" IR,
" B,

1ELS int_ctrl =4 CPU Y IRQ
X245 CPU ISR (RXEV)
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B IRERIEK, KA E TR
EXTI IREEERFCITFRSM stop IRAIGEE, FRETNERFISEHHERBEEILAZ run R,
EXTI RIFEIEZIX 21 /> configurable/direct 544 line (19 4 configurable 54 Line §1 2 /™ direct 25

% line) .

12.2.1. EXTI FE454

B RFEOILUET GPIO FfSEIER (COMP/LPTIM) HINSE{HIREE

Configurable B4 (kB I/0, 5JoiR7S pending fAZRIFME, F=4EBKIFRIFMSR)
EEMMAE (EFHE/ TG
FRETEESREAL
I S7 R RRFN S AR B AL

BIEXES Yo

m  Direct BISE4} (BEXBMIREMNFRT pending IRSAIHIIMER)
EEm LFHEfA
£ EXTIEHRESE M pending {i
I7 RRTROSS A BRL

ToER A

B0 RO%ER

12.2.2. EXTI {EE

A 4

RCC

PWR

exti
IAHB interface
hok o Registers
< wkup_stop
PA[15:0] Y >
PB[15:0] > “]
GPIO » EXT|
PF[9:0] 5| MUX
N Events, Event
Software Config triggers | X Maskin
[291/[19/18:0] Trigger &
Detect cpurev
Wakeup
Peri. Interrupt| Interrupt
Masking
exti_int_comb[25:0]
\4
Iterrupts cpu_irq[31:0]
Int_ctrl

Y

RXEV
CPU

IRQ[31:0]

12.2.3. HMEF CPU BY EXTI i&EE

& 12-1 EXTI {EE
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12.2.4.

12.2.5.

12.2.6.

£ stop 1B FREF- A IREES & T EHE SAIIME, TS EXTI R,

B FEE—ANKTR, REIREES (MEREBIRETETRSAIMRIREEES) | WiEREEl EXTI
&Y configurable line, LAY EXTIEMRF=E—NRUHERN (ZAEEHES) | ZEXTIF
WTS1ER CPU IHEHSE.,

B BXEAIIREN (ZAEIMSEES) RIMRIITPEFIIGEEES, &S EXTIERAREE A
E54%. WATIRTEIMSAER, EXTIHERBEFERSIERIRGRL, Fr=EFhiTa CPU,

B Fi& GPIO port IA\ZE EXTI MUX #&tk, 1813 configurable fUBLE, AMREREIENRRILEE

EXTI BJEeESHMY (configurable) fhAIAES

BIIEE EXTI_SWIERL 7788, LA IREEINRE,
BXINEFRRECE FFHASE PR EETUEALA configurable SREYSE(, TR(FIRIZECEW
configurable XEIEHBNGES, FEXNNIGEESHSHETIES.

CPU B AH RS F et Fiaf7es. SBMHEREEF=4ELS CPU RIS, FiB% CPU RIS
% '8 ZEEHHE CPUKIM—EHBNSE rxev.,

Configurable SKREVSEHEE—NHRHEREKXREFEE, 5 CPU H=E, ERFFERAEBEY CPU Hiff
FEi#E5Fes (EXTILIMR) EEEAKRERINASER. 8 configurable SEEIHEHEISIIN CPU
HMEBHETES (BL<EREIE—A CPUIMNDBHMIES) . Configurable KEVEHHRTERE CPUIE
T EXTI_PR &HEFESIA (B 1iEE) .

iE: Z5hllf pending 1788 (EXTI_PR) B bit (RIFEMET CRiEE) , KA BEHNRIFEE.

EXTI BB R4iH \ IGEEE

direct ZEBUSMRTE EXTIHERFEFUYT, HEF-ERERSH CPU FRFANEMHES. CPUEL
EZATSR R A S TR PITRY, BT IMRARRAIPRPIASAL

EXTI 1%F=8
GPIO #ALAT A ZERER] 16 MNINBRM/ZEM line £
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EXTIOlbits

PAO [J——

EXTIO

\4

PBO [} »

PFO(F——>

EXTIZlbitS

PA2[——>

EXTI2

pB2[1 >

PF2 [(F————>

\4

EXTIélbits

PAAF——""">
PB4 F—— >
PF4 [F——>

EXTI4

EXTIGibits

PAGF—>
PB6 [ F—>
PF6 [(}F——>

EXTI6

EXTISlbits

PASF—">
PB8[F——>»
PF8 [ }F——>

EXTI8

EXTII) bits

PAIOF——>
PBIOC +—"—"">

PF1I0F—>

EXTI10

EXTI12 bits

PAL2F——>

PBL2[F— >

EXTI12

EXTIT bits

PALAF——>

PBLAF— >

EXTI14
—

EXTI‘lbits

PALCF—">

EXTI1

PB1[] >

PF1F—>

v

EXTI':lbits

PA3F——— >

EXTI3

\4

PB3[} P>
PF3——>

EXTI.’lbits

PAS[J———>

EXTI5

\4

PB5 [} »

PF5 [ F——>

EXTI7lbits

PA7F—
PB7[F——

PF7 [ F——»

EXTI7
>

EXTI‘Elbits

PAQ [ F——
PBOI[F—— >

PFOF——

EXTI9

EXTIl]lbits

PAIIF——>
PBLI F—

PF11IF——>

EXTI11

EXTI13 bits

PALF——>

PB13F——>

EXTI13

EXTI15 bits

PAIS F——

PB1S F——>

& 12-2 SIMERAREf/ER 4 GPIO BRf&

Fr line EEENBN TR

EXTIL5
—
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EXTl line Line source Line type
Line 0-15 GPIO configurable
Line 16 PVD output Configurable
Line 17 COMP 1 output Configurable
Line 18 COMP 2 output Configurable
Line 19 RTC Direct
Line 20 Reserved -
Line 21 Reserved -
Line 22 Reserved -
Line 23 Reserved -
Line 24 Reserved -
Line 25 Reserved -
Line 26 Reserved :
Line 27 Reserved -
Line 28 Reserved -
Line 29 LPTIM Direct
12.3. EXTI =28

ZHIMRAYES EEE AT AR word(32bit). half-word (16bit) ¥ byte (8bit) if5al,

12.3.1. EFiBf&iEFESFRR (EXTI_RTSR)
Address offset: 0x00
Reset value: 0x0000 0000
{RELERT configurable SIS IFE AL,
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res | Res | Res | Res | Res | Res | Res | Res Rgl RP Rgl
RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R'Sl'l R;ll'l R;gl'l R'Zl'l RIl R;)I'l RgT F\;T R7T F:ST R5T R4T F\;T RT2 RT1 RTO
RW RW RW RW RW RW RW | RW | RW | RW | RW | RW | RW RW RW RW
Bit Name R/W | Reset Value Function
31:19 Reserved
Configurable 8 EXTI line18 FFHAfMARIE,
18 RT18 RW 0 0: #IF
1: {88
Configurable 288 EXTI linel7 EFHARLABRIE.
17 RT17 RW 0 0: ZIk
1: {88
16 RT16 RW 0 Configurable 28 EXTI linel6 FFHEft AR S,
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Bit

Name

R/W

Reset Value

Function

0: E|b
1: fE8E

15

RT15

RW

Configurable 28 EXTI line1l5 EFHEM RIS,
0: Z)F
1: fEge

14

RT14

RW

Configurable 288 EXTI linel4 EFHAfLABRLS.,
0: ZIF
1: fsge

13

RT13

RW

Configurable 288 EXTI linel3 EFHAfLABRLS.
0: Ik
1: fsge

12

RT12

RW

Configurable 2.8 EXTI line12 EFHEftARLS.
0: b
1: fshRE

11

RT11

RW

Configurable 28 EXTI linell FFHEfMA S,
0: )+
1: fhEE

10

RT10

RW

Configurable 284 EXTI line10 FFHEfit RS,
0: b
1: fsEBE

RT9

RW

Configurable 28! EXTI line9 FFHEft RIS,
0: b
1: fshEE

RT8

RW

Configurable 258 EXTI line8 _FHHAftABCE.
0: &)k
1: fshEE

RT7

RW

Configurable 28 EXTI line7 EFHBfMA RS,
0: &)k
1: fsBE

RT6

RW

Configurable 258 EXTI line6 _FFHAftARCE.
0: b
1: fshEE

RT5

RW

Configurable 288 EXTI line5 _EFHAfEABLE.
0: it
1: fsEBE

RT4

RwW

Configurable 284 EXTI line4 FFHGfit RS,
0: 2|k
1: fsEBE

RT3

RW

Configurable 284 EXTI line3 FFHEfitAECE.
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Bit Name R/W | Reset Value Function
0: 2|k
1: f8e
Configurable 2584 EXTI line2 FFHAftAEEE.
2 RT2 RW 0 0: FIk
1: fshRE
Configurable 288 EXTI linel EFHAfLABLS.
1 RT1 RW 0 0: FIk
1: fge
Configurable 288 EXTI line0 _EFHAfLABLS.,
0 RTO RW 0 0: Ik
1: f8e
configurable line BIZEAAR), TEXL Line EABEF4ETER. WRIES EXTI_RTSR ZH7e3HA
|8, configurable FRTLHIN Y EFHG, #8XAY Pending fIA#EE I,
R line LRIEANRE EFATRIER, ERERT, FRMIDAMAF- AR,
12.3.2. TIEBMAIXESFS (EXTI_FTSR)
Address offset: 0x04
Reset value: 0x0000 0000
{4 configurable ARSI
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. Res | Res | Res | Res | Res | Res | Res F;’l F;’l F‘é’l
RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Fgl FATll F'3I'1 F'2I'1 FIJ' F-(I)-l FT9 | FT8 | FT7 | FT6 | FT5 | FT4 | FT3 | FT2 FT1 FTO
RW RW RW RW RW RW RW | RW | RW | RW | RW | RW | RW RW RW RW
Bit Name R/W | Reset Value Function
31:19 Reserved - - Reserved
Configurable 2584 EXTI line18 &Gkt AT S,
18 FT18 RW 0 0: FIk
1: fEgE
Configurable 258 EXTI linel7 &G ARLE.
17 FT17 RW 0 0: #IF
1: {88
Configurable 28 EXTI line1l6 NG A RS,
16 FT16 RW 0 0: #IF
1: {88
Configurable 28 EXTI linel5 MR RS,
15 FT15 RW 0 0: ZIk
1: fEgE
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Bit

Name

R/W

Reset Value

Function

14

FT14

RW

Configurable 2884 EXTI linel4 NEAfLABIS.
0: ZIF
1: fsge

13

FT13

RW

Configurable 258 EXTI line13 Bt AL S,
0: ik
1: {#ge

12

FT12

RW

Configurable 258 EXTI line12 Fi&Eft AL S,
0: Z)F
1: fEge

11

FT11

RW

Configurable 28 EXTI linell FREAMAR S,
0: ZIF
1: fge

10

FT10

RW

Configurable 28 EXTI line10 PR S,
0: b
1: {88

FT9

RW

Configurable 258 EXTI line9 &Gt ARECE.
0: b
1: fshRE

FT8

RW

Configurable 28 EXTI line8 NG AR S,
0: =k
1: fsEBE

FT7

RW

Configurable 28 EXTI line7 P& A RS,
0: b
1: fsBE

FT6

RW

Configurable 258 EXTI line6 &Gt AECE.
0: |t
1: fshEE

FT5

RW

Configurable 258 EXTI line5 &Gt AECE.
0: &k
1: fshEE

FT4

RW

Configurable 28 EXTI lined4 Fi&GMMA RS,
0: b
1: fEBE

FT3

RwW

Configurable 288 EXTI line3 N AfLABIE.
0: ZIk

1: {#RE

FT2

RW

Configurable 288 EXTI line2 N AfLABIE.
0: it
1: fsEBE
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Bit Name R/W | Reset Value Function
Configurable 288 EXTI linel NEAfLABIS.
1 FT1 RW 0 0: ZiE
1: {88
Configurable 28 EXTI line0 NI A ES.
0 FTO RW 0 0: ZIF
1: fERE
Configurable line BIEARARY, XL Line EABEF 4R, ANRAS EXTI_FTSR FHFaaHAH,
configurable line HIL T RFEH, #8%AY Pending M AMENL,
FER— line EAILIRIRNRE EFFITRIEG, EZBR T, MIOnEaSr-EasiH.
12.3.3. ERMHHERSEHSEFSR (EXTI_SWIER)
Address offset: 0x08
Reset value: 0x0000 0000
{REEF configurable B TFERIRBINL,
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. Res R?s R?s R.es R.es R?s Rés S\éVl SV7V1 S\(/5V1
RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
S\éVl S\ng S\:/ng SV2V1 SV1V1 S\éVl S;N SgN S;N S(\SN SgN SXV S:\aN sw2 | swi | swo
RW RW RW RW RW RW RW | RW | RW | RW | RW | RW | RW RW RW RW
Bit Name R/W | Reset Value Function
31:19 Reserved Reserved
Configurable 258 EXTI linel8 {4 At A BCE.
0: No effect
18 swiis RW 0 1: FEEFHERURSEM, HTr- LT
ZUHEHET, ERE 0 (BHEERE) HEEREE (BHE
=a0)
Configurable 258 EXTI linel7 4 At A BCE.
0: No effect
17 SWI17 RW 0
1: FEEFHERRSEM, HTr- LT
ZA MBS, ERE 0.
Configurable 258 EXTI line16 &t F A A TS,
0: No effect
16 SWi16 RW 0 1: FEEFHORASM, HTr LT
ZNHBHHET, RE 0 (BHHESRE) EEkEE (FBEHHE
=q0)
Configurable 258 EXTI line15 {4 FFH A ATLE,
15 SWI15 RW 0 0: No effect
1: P EFHORRASM, ST
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Bit Name R/W | Reset Value Function
ZMMHEE, HRE 0 (B4ETRE) BEEkEE (B
=)
Configurable 28 EXTI line14 &4 F A AFRE.,
0: No effect
14 Swii4 RW 0
1: FEEFHERURSEM, HTr- LT
ZA RS, ERE 0.
Configurable 2£8Y EXTI line13 &4 EFHAfYRECE.
0: No effect
13 SWI13 RW 0
1: FEEFHERURSEM, HTr- LT
ZAERREES. ERE 0.
Configurable 2£8Y EXTI line12 &4 EFHAfRECE.
0: No effect
12 SwWi12 RW 0 10 PR EFHRRRE, TR
IZNHREHEE, ERE 0 (B4EEE) HEhEE (Bt
=ql)
Configurable 268 EXTI linell {4 EFHBRAFRE.
0: No effect
11 Swiil RW 0 1: FEEFHORRARSE, HTrErpiT
ZMBEHEE, RE 0 (BHESRE) SEEkEE (BHE
=)
Configurable 28 EXTI line10 &4 F A AFIE.,
0: No effect
10 SWI110 RW 0 1. PPEEFHEMARSEM, HTrERiT
ZRBHHET, RE 0 (BYESRE) EkEE (FBEHHE
=q0)
Configurable 8 EXTI line9 k{4 FFHEft A RS,
0: No effect
9 SWI9 RW 0
1) FEEFHORRARSE, HTrERiT
ZAUEHEHEE. XA 0.
Configurable 8 EXTI line8 k{4 F FHEft A RS,
0: No effect
8 Swig RW 0 1: FEEFHORRARSE, HTrERiT
ZUHEHET, ERE 0 (BHEERE) HEEREE (BHE
=Hl)
Configurable 28 EXTI line7 34 EFHG At ARCE.
0: No effect
7 swi7 RW 0 1: FEEFHORRARSM, TRl
ZNBBHHEE, RE 0 (BHESRE) EkEE (FBEHHE
=)
6 SWi6 RW 0 Configurable 2584 EXTI line6 {4 EFHARMATCE.
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Bit Name R/W | Reset Value Function
0: No effect
1: FEEFHERURSEM, HTr- LT
ZNHBEHHEE, RE 0 (BHESRE) SEkEE (B
=a0)
Configurable 28 EXTI line5 & EFHEfLABLS.
0: No effect
5 SWI5 RW 0 1: FEEFHORARSM, HTr LT
ZAHBHEE, RE 0 (B4ETRE) SEEkEE (B
=q0)
Configurable 28! EXTI lined ¥4 EFHGHt A ELE.
0: No effect
4 Swi4 RW 0 1: PEEFHEMARSEM, HTrErRiT
ZAHBHHET, RE 0 (B4HETR) SEEkEE (BEHE
=31
Configurable 2% EXTI line3 k{4 Bt A BCE.
0: No effect
3 SWI3 RW 0 1: FEEFHERMARSM, HTr- LT
ZUHEHES, HRE 0 (BHEERE) HEEREE (BHE
=40)
Configurable 28 EXTI line2 k{4 Bt ABLE.
0: No effect
2 SWI2 RW 0 1: FEEFHORRARSE, HrEpiT
ZNRBHHET, RE 0 (BHESRE) EEkEE (FBEHHE
=a0)
Configurable 8 EXTI linel k{4 FFHEft A B S,
0: No effect
1 swi1 RW 0 1: FEEFHRRNARSEM, SrEhiT
ZUHEHET, ERE 0 (BHEERE) HEEREE (BHE
Za0)
Configurable 8 EXTI line0 k{4 EFHEfM A RS,
0: No effect
0 SWI0 RW 0 1) FEEFHORRARSE, HTr T
IZUHEHET, ERE 0 (BYEERE) HEEREE (BHE
=Hl)

12.3.4. HEEFFSREXTI_PR)

Address offset: Ox0C
Reset value: 0x0000 0000

{XEEXY configurable E4HIZFIFESIEFIAL,
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. PRL | PR1 | PR1

8 7 6
rcw | rcwircw
1 1 1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PR1 | PR1 | PR1 [ PR1 | PR1 | PRI PR9 | PR8 | PR7 | PR6 | PR5 | PR4 | PR3 | PR2 | PR1 | PRO
5 4 3 2 1 0
ICW |rCW]/|TIcw/|rcw]/|rcw,/ |rcw,/|Trcw,]|rcw]|rcw,| |Ircw]|rcw, rcw]|rcw, rcw, |rcw, rcw
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Bit Name R/W Reset Value Function
31:19 Reserved - - Reserved

Configurable 258 EXTI line18 SB{4E#eing,
A E R TR T RERRR ST, 24z
18 PR18 RC_W1 0 B, BHE 1755,

0: RFEEEMHEK;
1. P EFHE RO RS IHEK,

Configurable 28 EXTI linel7 S{8ERIRE. K
A BG4 LA AR A ST, 124
17 PR17 RC_W1 0 B, RHFE 11EF.

0: ERFHEEMHEK;

1: P4 EFHRT R R B

Configurable 28 EXTI line16 S{HERIFE, )
AR EEAFE EFHE TR RRAR SR, Z
16 PR16 RC_W1 0 B, U5 1585,

0: FF=EHMHHEK;

1: P4 E BB AR SR

Configurable 258 EXTI linel5 SE{8EiirE. &)
e E R T LA TR BRI ST, 267
15 PR15 RC_W1 0 B, HHE 11EF.

0: KRFEEEHEK;

1: P4 EFHBR RS RA S EK;

Configurable 284 EXTI linel4 S{HEiRirg., &
e E R T LA TR ST, 267
14 PR14 RC_W1 0 B, TS 158,

0: KRFEEEHEK;

1: P4 EFHBR RS RA S EK;

Configurable 258 EXTI line13 B{4HE#RITE. W
HraE R EFHO TR RRUR SR, 124
13 PR13 RC_W1 0 =i, 5 1iEE,

0: RFEESMHEK;

1: P4 ARG RR S HEK;

Configurable 258 EXTI line12 B{4HE#RITE,
12 PR12 RC_WwWi1 0 A E R TR T EIRRR SR, 12
B BHE 1iEF.
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Bit

Name

R/W

Reset Value

Function

0: RFEESHEK;
1. FEEFHEMTRERARMRR AR,

11

PR11

RC_W1

Configurable 258! EXTI linell S{HERicg. &)X
HraE R EFHE/ TR BRUR SR, 121
B, BHE 1iEF.

0: KRFESMHEK;

1: P4 EFHBTBEGARA AR S HEK;

10

PR10

RC_W1

Configurable 258 EXTI line10 S{HE#EinE, W)
HraE AT EFHO TR RRUR SR, {1
B, B’HE 1iEF.

0: RFEESMHEK;

1: P4 EFHBTBEEARE RS HEK;

PR9

RC_W1

Configurable 284 EXTI line9 S{HEiRing. &
HraE AT BN A TR AR SR, 1z
B, RHE 1iEF.

0: RFFESMHEK;

1: P4 BB IERARRIRSEEK;

PR8

RC_W1

Configurable 284 EXTI line8 S{tHEiing. &
HrEE AT EFHA TR AR SR, 1z
B, BHE 1iEF.

0: RFFESMHEK;

1: P4 EFHBTIERARRIRSEEK,

PR7

RC_W1

Configurable 2884 EXTI line7 S{HEiRing. &
HraE AT EFHA TR AR SR, 1z
B BHE 1iEF.

0: RFAEEMHEK;

1: P4 EFHBTIERARRIRSEEK,

PR6

RC_W1

Configurable 284 EXTI line6 S{tHEiRing. &
HraE AT EFHE TR AR SR, 1z
B, BHE 1iEF.

0: RFAEEMHEK;

1: P4 EFHBTIERARRIRSEEK,

PR5

RC_W1

Configurable 284 EXTI line5 S{tHEiing. &
HraE AT EFHA TR AR SR, 1z
B BHE 1iEF.

0: RFHEEMHEK;

1: P4 EFHBTIERARRIRSEEK,

PR4

RC_W1

Configurable 2584 EXTI line4 B{HERITE, K
BB T EFHR TR AR SR, AL
BfI, TH5E 1155,
0: RFHEEMHEK;
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Bit Name R/W Reset Value Function
1: P EFHE MG RR E K,
Configurable 258 EXTI line3 B{4HE#RE, )
HEEEH T EFHO ORI, ZAL
3 PR3 RC_W1 0 B, TH5 1785,
0: KRFEEEHEK;
1: P EFHEMM G R EHEK
Configurable 258! EXTI line2 S{HE#ing. &)
HEEEH T EFHO N ERAR ST, ZAL
2 RPIF2 RC_W1 0 B, U5 185,
0: KRFEEEHEK;
1: P EFHEMM R RR K
Configurable 258! EXTI linel S{HERicg. &)
HEEE T EFHA TR RAR ST, 1z
1 PR1 RC_W1 0 B, TH5 185,
0: RFEESHBEK,
1: FeaE EFHE MG R F K
Configurable 2584 EXTI line0 S{HEiRirg. &
HEEE G EFHO TR RAR ST, ZAL
0 PRO RC_W1 0 . 745 11385,
0: RFEESEHIBK;
1: P EFHEM G RR F K,
12.3.5. YMERHRBEMEIRSTEEE 1 (EXTI_EXTICRY)
Address offset:0x60
Reset value:0x0000
31 | 30 | 20 | 28 | 27 [ 26 | 25| 24 [ 23| 22 | 21 | 20 | 19 | 18 [ 17 ] 16
Res. | Res. | Res. | Res. | Res. | Res. | EXTI3[1:0] | Res | Res. | Res. | Res. | Res. | Res. | EXTI2[1:0]
RW RW RW | RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. | Res. | Res. | Res. | Res. | Res. | EXTI1[1:0] | Res | Res. | Res | Res. | Res. | Res. | EXTIO[1:0]
RW | RW RW | RW
Bit Name R/W Reset Value Function
31:26 Reserved - - Reserved
EXTI3 X$[ GPIO port i%#%,
2'b00: PA[3] pin
25:24 EXTI3[1:0] RW 0 2'b01: PB[3] pin
2’b10: PF[3] pin
2’b11: reserved
23:18 Reserved - - Reserved
EXTI2 3Rz GPIO port j%&#%,
2'b00: PA[2] pin
17:16 EXTI2[1:0] RW 0 2'b01: PB[2] pin
2’b10: PF[2] pin
2'b11: reserved
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Bit Name R/W Reset Value Function

15:10 Reserved - - Reserved

EXTI1 XJ/ GPIO port i%#%,

2'b00: PA[1] pin
9:8 EXTI1[1:0] RW 2b01: PBI] pin

2’b10: PF[1] pin
2’b11: reserved

7:2 Reserved - - Reserved

EXTIO X$/ GPIO port i%#%,

2'b00: PA[0] pin
1:0 EXTIO[1:0] RwW 0 2'b01: PB[0] pin

2'b10: PF[0] pin
2’b11: reserved

12.3.6. JMEPRBRIEIRSTEEE 2 (EXTI_EXTICR2)

Address offset:0x64
Reset value:0x0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Res. | Res. | Res. | Res. | Res. | Res. EXTI7 Res | Res. | Res. | Res. | Res. | Res. EXTI6
RW | RW RW | RW

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Res. | Res. | Res. | Res. | Res. | Res. EXTI5 Res | Res. | Res | Res. | Res. | Res. | EXTI4[1:0]
RW | RW RW | RW

Bit Name R/W Reset Value Function

31:26 Reserved - - Reserved

EXTI7 X3R5 GPIO port &%,

2’b00: PA[7] pin
25:24 EXTI7[1:0] RW 0 2’b01: PB[7] pin

2'b10: PF[7] pin
2’b11: reserved

23:18 Reserved - - Reserved

EXTI6 XIKL GPIO port &%,

2'b00: PA[6] pin
17:16 EXTI6[1:0] RW 0 2'b01: PB[6] pin

2'b10: PF[6] pin
2’b11: reserved

15:10 Reserved - - Reserved

EXTIS 33z GPIO port j%&#%,

2'b00: PA[5] pin
9:8 EXTIS[1:0] RW 0 2'b01: PB[5] pin

2'b10: PF[5] pin
2’b11: reserved

7:2 Reserved - - Reserved

EXTI4 SIFL GPIO port 5%,

2’b00: PA[4] pin
1.0 EXTI4[1:0] RW 0 2'b01: PB[4] pin

2'b10: PF[4] pin
2’b11: reserved

12.3.7.  HPEBrhBfEIRS1FEE 3 (EXTI_EXTICR3)

144/511



PY32F031 &5 SEFHf

Address offset:0x68

Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. EXTI11 Res | Res. | Res. | Res. | Res. | Res. EXTI10
RW | RW RW | RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. | Res. | Res. | Res. | Res. | Res. EXTI9 Res | Res. | Res | Res. | Res. | Res. | EXTI8[1:0]
RW | RW RW | RW
Bit Name R/W Reset Value Function
31:26 Reserved - - Reserved
EXTI11 XIR GPIO port 1%#%,
2'b00: PA[11] pin
25:24 EXTI11[1:0] RW 0 2'b01: PB[11] pin
2’b10: PF[11] pin
2’b11: reserved
23:18 Reserved - - Reserved
EXTI10 X GPIO port j5%#%,
2’b00: PA[10] pin
17:16 EXTI10[1:0] RW 0 2'b01: PB[10] pin
2’b10: PF[10] pin
2'b11: reserved
15:10 Reserved - - Reserved
EXTI9 XI[FL GPIO port 5%,
2’b00: PA[9] pin
9:8 EXTI91:0] RW 0 2'b01: PB[9] pin
2’b10: PF[9] pin
2’b11: reserved
7:2 Reserved - - Reserved
EXTI8 XF/ GPIO port %42,
2'b00: PA[8] pin
1:0 EXTI8[1:0] RW 0 2'b01: PBI[8] pin
2'b10: PF[8] pin
2’b11: reserved
12.3.8. 4bpERrhEmEIRSTFS 3 (EXTI_EXTICR3)
Address offset:0x6C
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res EXTIL Re Res | Res | Res | Res | Res | Res EXTI1
5 S 4
RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res EXTI1 Re Res Res Res | Res | Res | Res EXTI1
3 S 2
RW RW
Bit Name R/W Reset Value Function
31:25 Reserved - - Reserved
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Bit Name R/W Reset Value Function
EXTI15 X5 GPIO port %%,
24 EXTI15 RW 0 1’b0: PA[12] pin
1’b1: PB[12] pin
23:17 Reserved - - Reserved
EXTI14 XIR GPIO port i%#%,
16 EXTI14 RW 0 1'b0: PA[12] pin
1’b1: PB[12] pin
15:9 Reserved - - Reserved
EXTI15 XJ[Z GPIO port i%#%,
8 EXTI13 RW 0 1°b0: PA[12] pin
1’b1: PB[12] pin
7:1 Reserved - - Reserved
EXTI12 XIR GPIO port i%4#%,
0 EXTI12 RW 0 1°b0: PA[12] pin
1’b1: PB[12] pin

12.3.9. Interrupt mask register (EXTI_IMR)
Address offset:0x80
Reset value:0x2008 0000
¥R Direct 28 line AYFHT mask bit BRIA 1, BIiFiZ line; configurable line Y mask {17, 2t
N0, BDRFROZ line,

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Res. | Res. | IM29 | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | IM19 | IM18 | IM17 | IM16

RW RW RW RW RW

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

IM15 | IM14 | IM13 | IM12 | IM11 | IM1O | IM9O | IM8 | IM7 | IM6 | IM5 | IM4 | IM3 IM2 M1 IMO

RW RW RW RW RW RW | RW | RW | RW | RW | RW | RW | RW RW RW RW

Bit Name R/W Reset Value Function

31:30 Reserved

EXTI line29 {EAHTIEEE CPU Fifkiadl,
29 IM29 RW 1 0: AHHFIREEFEHT
1: FRIREESR Sk

28:20 Reserved

EXT! linel9 {EAHTIEEE CPU Fifkiadl,
19 IM19 RW 1 0: UGB FEHT
1: SRRIREESR Sk

EXTI line18 /EA7HAIREE CPU Rmiail.
18 IM18 RW 0 0: ARBRIEEE R
1: PRIGREER SR

EXTI linel7 {EARHIREE CPU Szl
17 IM17 RW 0 0: FRUFMEERSRHT
1: RHIREESRAFRR

EXTI linel6 {E/hRTIREE CPU FFikizH].
0: cRETIABE SR

16 IM16 RW 0
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Bit Name R/W Reset Value Function
1: FRRTIGEESK AR
EXTI linel5 {EA-hiFIGRERE CPU Rz,
15 IM15 RW 0 0: HRTIGER R
1: FRUTIEESR R
EXTI linel4 {EA9-hiFIGREE CPU Rz,
14 IM14 RW 0 0: rhifIERE BT
1: FRUTIAEESR R
EXTI line13 {EAIATIREE CPU Bz,
13 IM13 RW 0 0: rhifIERE BT
1: FRRTIREESR AR
EXTI line12 {EARIHTIGEE CPU Bz,
12 IM12 RW 0 0: SHRTIGER Rk
1: PRIGREER 5k
EXTI linell {E/AIMRRE CPU FFilitizl.
11 IM11 RW 0 0: rhifIERERRT
1: FRUTIEARE SR B
EXTI line10 {EAhHIREE CPU Bz,
10 IM10 RW 0 0: rhifIERE FRR
1: PRGREER 5k
EXTI line9 ¥EAFRHFIGAEE CPU R,
9 IM9 RW 0 0: FhifIRER B
1: PRIGREER 5k
EXTI line8 EARRI%EE CPU Rz,
8 IM8 RW 0 0: rhifIEEE BT
1: FRUTIEESR R
EXTI line7 {E/-RHfTIEEE CPU FRild=H,
7 IM7 RW 0 0: HRRFIRER R
1: FRUTIEESR R
EXTI line6 {EhRTI%EE CPU Rz,
6 IM6 RW 0 0: rhifIEEE BT
1: PRGRAER 5k
EXTI line5 {E/rRHfTIEEE CPU FRild=H,
5 IM5 RW 0 0: rhifIERE FERR
1: FRRTIEESK R
EXTI line4 {E/9rRHTIEEE CPU Rildz=H,
4 IM4 RW 0 0: hiIGEE Rk
1: FRRTIEE SR AR
EXTI line3 {EFhRTI%EE CPU Rz,
3 IM3 RW 0

0: HRHTIREE R
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Bit Name R/W Reset Value Function
1: FRETIREER K
EXTI line2 {EArRRFIREE CPU Rz,
2 IM2 RW 0 0: rhIIREE FEk
1. HRMIRAESR B
EXTI linel EArRRFIREE CPU Rz,
1 IM1 RW 0 0: ThHfIREEFHT
1: HRBfIRAESR B
EXTI line0 {EJ=IAfIGEE CPU BRIz,
0 IMO RW 0 0: ThHfIREEFHT
1: FRBTIREER K
12.3.10. SBHRBZEFER(EXTI_EMR)
Address offset: 0x84
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. EIgIZ Res. | Res. | Res. | Res | Res | Res Rv.ss R.es R.es EIS\;/Il Elé\g/ll EI;/Il Elg/ll
RW RW | RW | RW | RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EM1 | EM1 | EM1 | EM1 | EM1 | EM1 | EM | EM | EM | EM | EM | EM | EM3 | EM2 | EM1 | EMO
5 4 3 2 1 0 9 8 7 6 5 4
RW | RW | RW | RW | RW | RW |RW | RW | RW | RW | RW | RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31:30 Reserved
EXTI line29 {E/IZE4IAEE CPU FERRIZH,
29 EM29 RW 0 0: E{HIREZFH
1: SHIREERFERR
28:20 Reserved
EXTI linel9 {E/VZE4IAEE CPU FEIZH,
19 EM19 RW 0 0: E{HIREZFH
1: SHIREERFERR
EXTI line18 {E/VZE4IAEE CPU FERRIZH,
18 EM18 RW 0 0: SEMHIREERR
1: SHIREERFERR
EXTI linel7 {EASHIREE CPU FFili=Hl.
17 EM17 RW 0 0: SE{4IREE R
1: SHIREERFRR
EXTI line16 {EAEHIAEE CPU FFikizHl.
16 EM16 RW 0 0: SE{4IREE R
1: SBHIREERFERK
15 EM15 RW 0 EXTI linel5 {FASHHIREE CPU FiliizHl.

148/511




PY32F031 ZFISEFHf

Bit

Name

R/W

Reset Value

Function

0: S{HIRERFFHR
1. BAIREEREFR

14

EM14

RW

EXTI linel4 {E/95{4I%EE CPU RkizHl,

0: SRR
1. SRR

13

EM13

RW

EXTI linel3 {ENSE{4IGREE CPU Fifkizsl,

0: SRR
1. SBHIREERER

12

EM12

RW

EXTI linel2 {ENE{4IGREE CPU Fifkizsl,

0: SS{HIREEFFIR
1. BHIREEREFR

11

EM11

RW

EXTI linell {E/ASE{4HIREE CPU Bzl

0: FHHRERE
L B

10

EM10

RW

EXTI line10 {EAEHIAEE CPU FERkiZH.

0: TSI
L BRI

EM9

RW

EXTI line9 {E/SHIEE CPU SRR,
0: THIARETR
1: SRR

EM8

RW

EXTI line {E/TSHAISER CPU FEREAH.
0: TR
1 SRR R

EM7

RW

EXTI line7 {E/TSHAISER CPU FRREAH.
0: MR
1 BB

EM6

RW

EXTI line6 /SRR CPU SRR,
0: SRR
1: SRR

EMS5

RW

EXTI lineS {ETSFHAISER CPU FRREH.
0: TR
1 SRR R

EM4

RW

EXTI line4 {EASHIREE CPU FFkiz=Hl.
0: S{HIRERFFHR
1. SEHIRAER AR

EM3

RW

EXTI line3 {E/9S{4-IREE CPU FFilkiZHl.
0: S{HIRERFFHR
1. SHIRFER IR

EM2

RW

EXT! line2 YE/9SR{4IREE CPU BFilkiZ=Hl.
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Bit

Name

R/W

Reset Value

Function

0: S{HIRERFFHR
1. BAIREEREFR

EM1

RW

EXTI linel {EEE4IREE CPU R,

0: SRR
1. SRR

EMO

RW

EXTI line0 {EAS4-IREE CPU JFlkiz=Hl.

0: SRR
1. SBHIREERER
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13.

13.1.

13.2.

13.3.

13.3.1.

BRI (CRC)

=T
IRBERMSTE, CRCITEETTSMAL 32 (408, EBF=4E— CRC &R,

CRC £ E45 5

{8 CRC-32 (LAKXM) ZINz\: 0x4C11DB7

X32 + X26 + X23 +X22 +X16 + X12 + X11 + X10 +X8 + X7 + X5 + X4 + X2 + X +1
¥ 32 (BRI

BN/ 32 #iRfIARBEHER— 578

General purpose B9 8 {57785 (RI#FIEIRRITRAE)

TTERTE: 32bits ##E 4 > AHB RI8p

CRC Ijjgésik

CRC {EE
< 32-bit AHB bus >
|
| 32-bit(read access)
crc_hclk
—> Data register(Output)

ﬁ

CRC computation

32-bit(write access) @

Data register(Input)

13-1 CRC itE&8TiEE
CRCItEHITEHE 11 32 (#EE7=x:
B XS FERHITEIRER, (EARMASERS, TLUMAEHT CRCITERIFEUE.
B ZEFERHTEERIERT, JRE] E—X CRCITEIER.
FRBNSUIESFSE, HitEERER—/X CRC iTELRIINTELRINAS (WEA 32 (i
1T CRCit®, MARZEFHMITE).
= CRC IEEITERY, SERIERMWFELE, B CRCItELENR,
A LUBIT & &5 778 CRC_CR (Y RESET iREE 1785 CRC_DR 4 OXFFFF FFFF, 1ZIBEAE
257728 CRC_IDR WAYEEE,
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13.4. CRC F1==8

13.4.1. #iRSTESE (CRC_DR)

Address offset:0x00
Reset value:OxFFFF FFFF

30 | 30 [ 20 | 28 | 27 | 26 | 25 | 24 | 23 [ 22 | 21 | 20 | 10 [ 18 | 17 | 16
DR[31:16]
RW
15 1413 12 |11 ]10] 9] 8 | 7]16 5] a4 l3]z2]1]o0
DR[15:0]
RW
Bit Name R/W Reset Value Function
HESTFR.
31.0 DR RW 32’hFFFFFFFF LEHEIREN, (EAMASFE. SIS, /s
Al CRC itE&R,

13.4.2. MTEIES1FE2(CRC_IDR)

Address offset:0x04
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. IDR[7:0]
RW

Bit Name R/W Reset Value Function
31:8 Reserved -

BF 8bit HUES1Fas
7:0 IDR[7:0] RW 0 XL E— N B HIGRITEE. %S FRRAH

CRC_CR Z1788Y RESET U E1i.

13.4.3. #=HIFFEE(CRC_CR)

Address offset:0x08
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | RESET
W
Bit Name R/W Reset Value Function
31:1 Reserved -
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RESET

IZAAERE BN, FISRENI CRCITERTT, X REHNE
7, BEHENEE.
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14.

14.1.

14.2.

R/ $FEE#% (ADC)
=T

OHESR 1 12 {ifY SARADC (successive approximation analog-to-digital converter) , iZ{EHR
HE I5 M ERVERTEE, 845 10 MIMNEREEF 5 MHEREE.
HEEREREN T LUSERRIR, &L il (REE, FraEE) . MEEEl, EEEE
BRI LASSIEIMER. HIRERFHEEALNSTTHEGXITTHY 16 (EUESF8.

&4l watchdog FeiF N BIG N EEMABEEN TRAFEX NS EKEE.

ADC TH 7 SR TIE T, B3RS RIEAIINFE.

ADC £E451¢

m SR
— 12 bits, 10 bits, 8 bits ] 6 bits I FHZRATECE
— ADC #H#af478]: 1us@12bit (1 MHz)
— B (HFE)
—  OIYRFEAIREERTE
—  ARERNEEENTTE (EXFTEHEGRTT)
— X5 DMA
m (I
—  PRIDFEIR(E, PR PCLK TSR, M{BAAUEIFEIER ADC MHEE
—  BEsERERER: PFLELMESR PCLK BT =45
m ERABE
— 10 PMIMEBIEIEINIEIE : PA[7:0]0 PB[1:0]
—  1/NEB temperature sensor 1&EiE
— 1) WESEBEEE (VREFINT)
— 1A WEBEE (VCCA3)
— 2/ OPAEE
R FEa T LABE
— BHEDN
—  TOIERERMRIEMEEN (TIML, TIM2 83 GPIO (1B EXTI11) )
AR
—  BURtEH(single mode): AILAREHE 1 MRBIESE R LS —RTIEE
— 1EEHRT (continuous mode): EEELERIAIEIRAVIEIE
—  EZAET((discontinuous mode): ERfA, FRIAIFIEFEAVEE 1R
Fhlf=4
— ERMEEXREER
— ERNMEEERER
— TEFRFIEEHRLER
— EEITEES
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14.3.

14.3.1.

SR

m EEE

ADC

IIgEIA

ADC tEE]

VCCA=VDDA
el

ADC_IN[9:0] [

TIM1_TRGO

TIM1_CC4

TIM2_TRGO

EXTI11

CAL_BIO [9:0]
CAL_C510[9:0]
CAL_C4I0[9:0]

Lt

CALSET CAL_C310[9:0]
(set calibration factor) CAL_C210[9:0]
CAL_C110[9:0]
CAL_COIO[9:0]
CALSEL
(offset/offset+linearity)
SCANDIR CALBYP
up/down (bypass calibration factor to 0)
CHSEL[14:11] & CALSMP[1:0]
CHSEL[9:0] (calibration sampling time)
CONT
single/cont.

OPA1

OPA2
Vrefint
Vsense

analog input channels

Analog Supply
1.8Vto5V

ADEN

DATA[11:0]

self-caliration &
power-on falibration

ADGAL

input
selection &

scan Control / SMPI2:0]

sampling time

Supply and reference

SAR_ADC
calibration factor

Converted data start

conversion data

EOSMP ——
EOSEQ

ADCinterrupt cPU

EOC —
OVR —

AWD —

APB
interface

IRQ

DMAEN
DMACFG

DMA request

AWDx
analog
watchdog

A
start &stop CAL_BOUT (9.0]
Control CAL_C50UT[9:0]
CAL_C40UT[9:0]
ADSTP CAL_C30UT[9:0]
ADSTART CAL_C20UT[9:0]
S/W trigger CAL_C10UT[9:0]
WAIT
CAL_COOUT[9:0]
H/W trigger
OVRMOD
EXTEN[L:0] &N (overrun mode)
trigger enable and $— discontinuous ALIGN
edge selection mode left/right
RESSEL(1:0]
12,10,8,6 bits

I

EXTSEL[2:0]
trigger selection

‘———— > CALON

» CALFAIL

14-1 ADC 1EE]
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14.3.2.

14.3.3.

CHSEL[3:0] SARADC
ADC_INO [ [ & ] —
ADC_IN1[] [ R ] —
ADC_IN2[] [ & ] —
ADC_IN3[] [ & ] —
ADC_IN4[] [ ] —
ADC_INs [ L& ] :0_—-/
ADC_IN6 ] [ =] 1 ADC_EN e
ADC_IN7 ] [ =] —
ADC_INS [ [ & ] —
ADC_IN9 [] [ =] C—
. [ & ] v/°_'

TS VIN o — 1

QP R ] —e

oPA2 — —

14-2 ESISHIFF 40 ADC Bit8

Bt (ADCAL)

% ADC EERIENRE (4 EaD) . FERIERAE], ADC iHE—1FF ADC WEBRIRERF (ADC
WTEBfEEK) . £ ADC RUEHAE.. RTRARERT, NFAREER ADC 1&IR,

fE{EA ADC $5i5g1, EFTRERE. RWERTBRCRTICHZER, BFIZZMWs5REN
offset error,

ADC S4B

RIS E ADCAL=1 B[S, RERRETE ADC KfEEERT (ADEN=0)/35, BNSZIHERR St
$h{E9 ADC YRS,

HRETERS, ADCAL #HEHHE 0. RESEE, T ADC_CALFACTOR FHFesitHiEREF.
RERFE—BERE, BRIFERRENL.

% ADC N THERMREMRZTRT (VCC KZRZ ADC offset [RiBHIEERR, BEHDRZ) , =
I TRIRBUERE.

BRI AR R RR

B fA ADEN=0., CKMODE i&Z&ZhtiHh

B ¥E ADCAL=1

B Z4FF] ADCAL=0

ADC FFXKiz#l (ADEN)

SR ILEENfS, ADCHERAERE, LT ALIERE(ADEN=0),

ADEN (i FBF=HIRFEEKA ADC,

ADC b IR E ADSTRART RSN (ANRE LA S50 BN A SRR S50,
ADSTART, ADSTP. ADEN ] ADDIS 7Z28EE, FELUUTERN:
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B RAEREBLE ADEN=1 Ff R BEALE ADSTART/ADSTP/ADDIS {Fal—(iA 1 (FEtERERR) | B
BN{EfcE ADEN=1 i} ADSTART/ADSTP/ADDIS &R 0, EiERITEE

ADSTART/ADSTP/ADDIS /3 1 Bf ADEN=1;

f£ ADSTART J 0 Bt, BHFEERL ADSTP (BE4ERRR) ;
7£ ADEN=1 B ADSTART 4 0B, ¥{4ABEECE ADDIS=1 (FE{45FHR) ;
# ADEN=1, MIE{; ADSTP (ADSTART=1A4HE) (& ADDIS, #4EE ADEN; £
ADEN j5Zf5, ADDIS tHiiss;
B H{4IE ADEN ;EZ B EF{ERE ADEN f1 ADSTART RYjEIRR 4 1~ ADC_CLK EHA.
& 7 ADCAL HFEHHERZ B 4 1 ADC BY$hHEAIEIH E ADCAL=1 Y, ADEN RIABEMRE 1.

ADEN 8T Setup v
«—>
ADSTART A
State _OFF | Start SMP-CONV X OFF
EOSEQ AV

14.3.4. ADC Bd¢#h

14-3 [SFH/IZEF3 ADC

ADC EBWAThaZes, ADC BJ$(ADC_CLK) ¥#H37 APB Af$#(PCLK), ADC_CLK BJEHFEFHET8E
RIBS R4,

PCLK

»

RCC
(Reset&Clock
controller)

» | APB interface

/1/2/4/8/

ADC_Clk

A4

CKMODE

14-4 ADC Rtfhy5sE

2= 14-1 AR IR Z AIRJAEIR

Latency between the trigger event and the start of
ADC clock source CKMODE[3:0] SIRRE conversion (T S9EEHFEIEE)
0000 1 0
0001 2 0
0010 4 0
PCLK 0011 8 0
0100 16 0
0101 32 0
0110 64 0
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0111 / /
1000 1 0
1001 2 0
1010 4 0
Hs| 1011 8 0
1100 16 0
1101 32 0
1110 64 0
1111 / /
14.35. E&E ADC
BT ADC ZR1E(ADEN 24509 0) AIEIR TS ADC_CR Z17s5+ A7 ADCAL # ADEN {i,
BHIRTE ADC FFREIS B XEKIER(ADEN=1)RJIER FXE ADC_CR Z728+HJ ADSTART,
33F ADC_IER, ADC_CFGRi, ADC_SMPR, ADC_TR. ADC_CHSELR #1 ADC_CCR Z57728,
W4 /MfE ADC F/S (ADEN = 1) Bc5E1%HRE (ADSTART = 0) RIBR N A REHITHE.,
ADC_CHSELR 27f ADEN=0 H ADSTART=0 fUiER TH 5.
B E ADC FFEETHEEIERK (ADSTART = 1) RYIER FHE ADC_CR EFs5+HJ ADSTP
iz,
14.3.6. iBiE%#E (CHSEL, SCANDIR)
H#E 15 RERBE:
B 10 GPIO SRS I NRIEHAHIN (ADC_INO...ADC_IN9)
B 5 ANAEEIMBAGRESR. WEPSEHEE. VCCA/3, OPALHFN OPA2 Hiit)
ADC AL E— R —BER B — N FIEE.
WEERAEIE RS W EBIE R 5 7es ADC_CHSELR FiRIZIER . SMEMANEEEEIIN
—{ii%&#E{I, ADC_SEQRXx FHfFesiZhlEmmEnisci.
ADC 18RS NER 7SI RUBIER ADC_CFGR1 H1 SCANDIR HIECERIRTE.,
B SCANDIR=0: [Ea#3#: M SQO ZliEi&E SQ14
B SCANDIR=1: E;B#3#: M SQ14 E) SQO
IREERERES] ADC_IN10 (TS_VIN) BiE, R&SEBEERES ADC_IN11 EiE
(VREFINT) , VCCA/3&E#R| ADC_IN12, OPA1L iaiHiE#ERI ADC_IN13, OPA2 iaHiERES|
ADC_IN14, ADC_CHSELR FHFssi=HiEa ek (BidfEFt2zRBEEHFR/AEIX),
ADC_SEQRx BfZ=sizHl&imEaE.
BN : ZIEFEHITHER ADC_IN14, 55 558 ADC_IN3, F/a¥% ADC_INO. A EE(HEE
ADC_CHESELR 251788 CHSEL0~2, ADC_SEQRO0.SQ0 ZZ88E NiEi& 14,
ADC_SEQRO0.SQ1 FH7s85iEiE 3, ADC_SEQRO0.SQ2 5i&iE 0 AEH AT LIS AR EIEIENI TR
iR,
Index Register0 Registerl Register2 Register3 Register13 Register14
0 chsel0 chsell chsel2 chsel3 chsell3 chsell4
1 SMPO SMP1 SMP2 SMP3 SMP13 SMP14
2 Seq0 Seql Seq?2 Seq3 Seql13 Seql4
14.3.7. TI9mIEREFAIE (SMP)
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14.3.8.

14.3.9.

fE/55h ADC 35382 Hi, ADC ZEEWINEERFINERRFBAEEI— N EREER. RIFEREWY
MRS\ ERX N EREE A 7B EIN BB ERIK .,

ORISR AT ERIB R\ BB RS\ R UR AL R E.,

ADC Ft¥ NFBBIEFTFAY ADC BI$PN8=] F§ ADC_SMPR1 1 ADC_SMPR2 Z725FH) SMP[2:0]
R TER, BNEEIEZEEARIRENE. WBNAER, el B S ISR AR
EIBBIRI SRR A,

G A& :

tconv = SEERTIE] + (3EHRD##ER+0.5) x ADC AJ$4/EEA

uR

2 ADC_CLK = 16MHz, DA 121, BXRiFRES 3.5 4 ADC RS#/EHR:

tcow = (3.5+12.5) x ADC At$#/EHA= 16 x ADC BI¥hEHA = 1 ps

EOSMP tR&AI PSRRI AV R.

B yREEAETE (CONT=0, DISCEN=0)

BUREAMETVT, ADC HUTIRFFIEEE, HRARATEIERIEE. 5 ADC_CFGR1 FHFas+HY
CONT=0, DISCEN=0RJ, ADC SRR,
ADC ¥:4Ee] i A5 AE6:
B 7 ADC_CR ZFHF=5HIRE ADSTART fiI
B ERREM
R BERVELIERAE, BRSNS
B EERIEUEERFRE 16 (1557788 ADC_DR /1,
B EOC(HRERINS) RSl
B & EOCIE (U BRINF=4— i,
FrEEERFS LR TkE:
B EOSEQ(FFIER) trd i
B & EOSIE fIERINF=E— i
IREERfE, ADC (ZIEERIFHIMA S E ADSTART B E(L
T BRIRE—EE, WAHRE—MEN 1 N— 1P ERF5). ADC_CHSEL RERIEELEIIEE
BEfERE. BEREIELTHR ADC_SEQRX 1554, EIEIFHEHEEIE CHSELO=1, CHSEL12=1, B{{5tiE
HEE 12, NFEREREE 12 ENEF:E SQO,

EELEEIRRR, (CONT=1)

EEEEEIE T, SRR T=4, ADC IiT—\\FhlttiR, ERraEE—RE
BEF Rt TIERNFT R, =578 ADC_CFGR1 Hfy CONT=1 if, ADC iFEEEEsEE
#at&zl. ADC FHe]H NIARMIT AEa:

B 7£ ADC_CR ZHFE8HigE ADSTART {i

B AR

TRy EBERVEERAR, SRR

B EERIEIEERFE 16 {55178 ADC_DR H

B EOC (BRERINS)IF S &L
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14.3.10.

14.3.11.

B & EOCIE UERINF=E— .

BB ST/ :

B EOSEQ(FAER)IREENL

B & EOSEQIE (UEMNIF4— b

—IREGEEHAEETRIS, ADC MBS ERIES @,

¥ BRIRR—EE, WARE—MER 1 — N ERFS.

ADC A geRIATQbFIEES: (discontinuous) FEIRICHNIELE (continuous) FEHAIET, TEXFIER
™ (DISCEN=1, CONT=1), HERIMARREIEEN., ADC_CHSELR HFssREERSpIRIREE
FRE, BIEIRUSTHRE ADC_SEQRX BfFasichl. HILELILEIE CHSELO=1,CHSEL12=1 {5t
inEE 12 WEBIEEIREE 12 SR SQO,

JEEELEEEHRR, (DISCEN=1)

IbEsrst s iR E ADC_CFGR1 27788+ DISCEN (3EFFE.

X/ MEL( (DISCEN=1)F, TEFEHSIRHRIMASHERINENE— N FIIPHNEREE,
18z, DISCEN=0 Y, —MEHSRENMASH, MAILVSIEXE—NFFFHFrEi%.
g

DISCEN=1, EEEIRAEEH: 0, 3,7, 10, H ADC_SEQO H SQ0=0, SQ1=3, SQ2=7,
SQ3=10:

- 1stfitk: @B 0§ IR E— EOC SM47~4%

2nd fitk : B8 3 #WikIRE— EOC H =%

3rd filk: BB 7 kiR E— EOC H47=4%

4th ik : B8 10 #HiEEREF4 EOC f1 EOSEQ =14

5th filk : 1BIE 0 #4EHRE—1 EOC 4774

6th fillk . 1BiE 3 #4EHRE—1 EOC 4774

(&

fE

&

.

it

(3

.

e

DISCEN=0, EEEIRANEEY: 0,3, 7,10, H ADC_SEQO 1 SQ0=0, SQ1=3, SQ2=7,
SQ3=10:

- st itk : BANTENFIEGE, (OR9EE 0,3, 7 71 10,

BIREIRSER,, FE— EOC 4, RiRRGE—MEE, R4 EOCHh, &F=4—/ EOSEQ
=4,

- (HIf R B S E R IR RS e,

iE: ik ADC ERFESHEHANESARIAET RN ATRERISETE, EXFMER T( DISCEN =1,
CONT=1), ERIANRREES, BEEIRAITHRE ADC_SEQRX ZFa8inH]. HEiFELiE
& CHSELO0=1,CHSEL12=1, &5 mmE 12, WEEBETmEE 12 EANEHFES SQO,

I35l ADC &%# (ADSTART)

BHFIRE ADSTART=1 [55] ADC i,
34 ADSTART iRE, NiEik:
B = EXTEN=Ox0(3X{4fid'%) BF, SZBPFHA
B X if EXTEN # Ox0 B, £ F— M AMEERERENLEHEHRBRLETA
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14.3.12.

14.3.13.

ADSTART fitB FBFiiBH B8 ADC 3R ERBIEEHT. = ADC TR, ZfA =i E
73 ADSTART=0,
ADSTART {i7a] FHEE4ERR.
B BRERMMEI( IR HRA (CONT=0, EXTSEL=0x0)
- FEFFIRIREERE (EOSEQ=1)
B Discontinuous FHET I 4HiRA (CONT=0, DISCEN=1, EXTSEL=0x0)

- FERRIREE RS (EOC=1)
B TEFTERIER F(CONT=X, EXTSEL=X)
- FEMHERFIT ADSTP II12/5
i EESHET( (CONT=1) T, ADSTART {UABEH EOSEQ 5| &M 45k, HREEZBEE
FHARS R, LIRARAIEIR HBRIREERRMER, (CONT=0 and EXTSEL =0x01), 2§ EOSEQ #x&
IREfS, ADSTART ARERE 0, XA 7 R BRI E/IKE ADSTART (VB EHRIEFHL
REMET.

SEHRASTE]

HIR R FRRYRT RIS AL R AT (A0 SR D AR A KATIZRIE TR (B4 A
tADC = tSMPL + tSAR =[ 3.5 [min + 12.5 |12bit ] x tADC_CLK
tADC = tSMPL + tSAR = 218.75ns |min + 781.25 ns |12bit = 1 ps |min (for fADC_CLK = 16 MHz)

State Start Smpling CH(n) Converting X Smpling CH(n+1)
Analog Channel CH(n) X CH(n+1)
set by SW
ADSTART ! tSMPL -~ tSAR
set by HW v cleared by SW
EOC
set by HW  § cleared by SW
EOSMP Y Ay Y
ADC_DR DATA N-1 DATAN

tSMPL depends on SMP[2:0]
tSAR depends on RESSEL[1:0]

B 14-5 HHEE IR
L ATRRIEEIR(ADSTP)

¥4 IRE ADC_CR FHfras+HH) ADSTP=1 AJLUE ESRIIEfEH{ TSR, S1Z ADC RYR(FFL
ADC NIRRT, ARG FIFHES.

= ADSTP H¥HIREN 1, (HUSRIRIEERR LE BAEHEEREF(ADC_DR HiFasFNRAZRIRYEER
BTSSR ).

PPt P IEFEN (RIEFS5 ADC BRI FFTHIFY I T4ER)

—BZERIZIFE ADSTP #1 ADSTART {UESHEE4S 0.
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set by SW‘ cleared by HW
DEN __ 4 Y

|

set by $W cleared by HW
ADSTART U A \
State OFF Y start { Smpling CH(n) X Converting X OFF
ADSTP K i
ADC_DR DATA N-1

14-6 Z=1ERTRE

14.4. SMERRRAEEIRFNALARE(EXTSEL, EXTEN)

—IREGHREL— N5 RS P AR S NER A (15N - TERTER. BINSIHD) fitR. & EXTEN[1:0]
# "00" , WISNEBEHERRMMEEAIRM ERTL R FRARERE, SP4RE ADSTART=1 it, fA
TR,

HIETE#HT ADC $eHalT, (HaiE Rt R EB SRS,

24 ADSTART=0 R, {REfEHHILAEISZHE.

Source EXTEN[1:0]
fib AR AMEE L E 00
£ ETFHEEN 01
RN 10
FE EFFITREERN 11

T TR IRATINARRR AR I AN RE

3, EXTSEL[2:0] =N AT EFAT AT RATS 4.
TERGH T INEERATRERIINERAEA . BRHRARA B AT EIRE ADC_CR FH1Fa5HI ADSTART

R4,
& 14-2 HMERfh R
Name source EXTSEL[2:0]
EXTO TIM1 TRGO 000
EXT1 TIM1_CC4 001
EXT2 TIM2 TRGO 010
EXT3 Reserved 011
EXT4 Reserved 100
EXT5 Reserved 101
EXT6 Reserved 110
EXT7 EXTI11 111

i TERSIRAT I NERAR AR AN RER RS

14.4.1. HRIEEEIHRIL
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FRRREIR D PR FSREE IRAVEEHARTIE) (tSAR) AJ1THY. %t

SHEROBIYIRE ADC_CFGR1

S17ERI RES[L:0] SRELEN 12/10/8/6 iz, UNAABESBELIE, TRENERSH
TN, SEHRGERBE 12 (UEE RN 0.
SRR B RIB RS, TR

RESSEL tsar tsar(nNs) @ tsmp tapc(tsmp = 3.5) tsar(ns) @
[1:0] (ADC B$hFEIHR) fanc = 24MHz (ADC R3$hFEHE) (ADC B35 FEHE) fanc = 24MHz
12 12.5 521ns 35 16 667ns
10 10.5 438ns 35 14 583ns
8 8.5 396ns 35 12 500ns
6 6.5 271ns 35 10 417ns
14.4.2. YEAREETR/IREFLER

14.4.3.

14.4.4.

ADC BN FAERIRIREETR (EOC) 4,

—B7% ADC_DR FHFaaFRI—MEIREUEBS, ADC £ ADC_ISR FHFEa+iRE EOC trd&akiA
HEHASERY., = ADC_IER HIRY EOCIE &4 1 BF, WI&F=4— EOC i, EOC IrEHIMHE 175
PRELIE ADC_DR FHiFeaKiths.

ADC [R##7E ADC_ISR B1Fesha HREMERERIRE EOSMP, EOSMP iREAE 1 18k, H&E
ADC_IER &77884RY EOSMPIEE N 1[5, MEF=4%— EOSMP Hiff,

FRUSSIRETIR (EOSEQ flag)

ADC BN SR FF5 SRR (EOSEQ) S
—B—MERETINRE—MBEEEHIESME, ADC £ ADC_ISR FHfFeE+igE EOSEQ 15,
= ADC_IER i EOSEQIE {u& 1Rf, NS4, EOSEQ frnEHHSE 1750,

FREFHTE

ADSTART L T Y
EOC AL AL AL AL A AL AL AL AL AL
EOSEQ Al )
SCANDIR
State ﬂ CH1 CH2 \ CH5 \M\% OFF CHlO CH5 ‘ﬂ'ﬂ OFF
DR D2 D10 D11 D10 D1
bysw T byww A

14-7 FFHIRIBUREE R, 4RA
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1. EXTEN=0x0, CONT=0
2. CHSEL=0x20601, WAIT=0, AUTOFF=0

ADSTART v ﬁ
ADSTP Y
FoC AL AL AL AL AL AL AL AL AL A) Al Al
EOSEQ Al L L
SCANDIR
State OFF CH1 CH2 CH5 RCH10 f CH11f CH1 { CH2 3} CH5 X CH10 CH11K STOP XCHll CH10 X CHS5
DR D1 p2 Y b5 {p1o) p11) b1 J b2 ) b5 ) pio] D11 D11 ) D10
bys/w_T byw/w A
14-8 FFHIRNIEEEER, TititA
1. EXTEN=0x0, CONT=1,
2. CHSEL=0x20601, WAIT=0, AUTOFF=0
ADSTART
TRG _”‘_L _| ’,‘_| _| +_| _|_
EOC AL AL Al Al A AL Al Al AL 4]
EOSEQ Al J
State OFF CH1 CH2 CH5 [ CH10 | CH11 OFF XCHl CH2 CH5 fCH10 } CH11 OFF
DR D1 ’ D2 D5 D10 D11 D1 D2 D5 D10 X D11
bysw_ T byww A
triggered__ ignored %

14-9 FRIRYERIREL IR, BR{AHREA
1. EXTSEL=TRGx, EXTEN=0x1 ( _EFf ), CONT=0
2. CHSEL=0xF, SCANDIR=0, AUTDLY=0, AUTOFF=0
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ADSTART v
me _F L[ £ ] [ £
ADSTP Y
FOC AL AL AL AL AL AL AL AL AL &Y
EOSEQ Al 1
SCANDIR T
State OFF X CH1 CH2 CH5 } CH10 f CH11f CH1} CH2 CH5 X CH10 § CH11 STOP
DR D1 D2 D5 D10 f D11 D1 D2 D5 D10 D11
by S/W byH/W_r
triggered__ ignored *

14-10 FRARVIEEREEIR, BR{HIRA
1. EXTSEL=TRGx, EXTEN=0x2 ( T&if ), CONT=1
2. CHSEL=0xF, SCANDIR=0, WAIT=0, AUTOFF=0

14.5. #IEEH
14.5.1. EUIRSESEMEUENFF(ADC_DR, ALIGN)
TERIREEIRAETR (Y EOC B474RT), BEIRRIGESREIEHAZINE] 16 (755 ADC_DR #iEH17aEH.
ADC_DR ¥t SHEEMSIRERTEHRS RG>, ADC_CFGR1 Z7855H ALIGN fif
TR ERON A, ORI AAXSST (ALIGN=0) BZEX3F(ALIGN=1),
ALIGN RESSEL 15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 1 0
0X0 0X0 DATA[11:0]
0X1 0X0 DATA[9:0] 0X0
Y 0x2 0X0 DATA[7:0] 0x0
0X3 0X0 DATA[6:0] 0X0
0X0 DATA[11:0] 0X0
0X1 DATA[9:0] 0X0 0X0
' 0X2 DATA[7:0] 0x0 0X0
0X3 DATA[6:0] 0X0 0X0
14.5.2. ADC @# (OVR, OVRMOD)
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14.5.3.

14.5.4.

ADC F/H#Rr&(OVR) BIE— MR XIS, HELHRIFRISUERN CPU 5 DMA RATEENRT, 3
—NMERBIECEBMAT, FALET ADC T,

HEOCIXA 'I' WIERT, XE—MHEIREE5EH, B4 CPURATE ADC_ISR 2788 HY
OVR TREHEESRL, KRB ADC i3/%, 2§ ADC_IER ZfF28RY OVRIE EfRY, F=4&— ADC Z/¥
.

LS PEHRER, ADC SUEHREH BRESRIGIRIFREREFE L HFEMIX N TR, AR
#iZE ADC_CR 785907 ADSTP 5 1 kf=1E ADC 4 OVR IxEA FIEES 1iERR.

LREID SRS, A@IYXT ADC_CFGR1 7788+ OVRMOD {i3RiIZE ADC HiES7e8+H
IR RITE RN E S

®  OVRMOD=0

- — MNP SEHRSUES FRENLLEES: ZRIMVSIRMRS, RIREIEER. & OVR
FFH 1, NSRRI T EEREEER.

®  OVRMOD=1

- BIESFRARENEIRERBSEAIRZNEIEELR, & OVRRHA 1, NSEAIEEIRT
#1T7H ADC_DR HfFssFaRaHIRINERE.

ADSTART t
ADSTP ¥
EOC A lLd Lh U Y WY WY Y A W

o i L i [
FoseQ SIS B O S N A
BRI N Lo
State OFF Y cH1 Y crb { crb Yerad YeHio) cHa) dhz ¥ cnd Ycnio { €H1td T stop
I I I [ I I I
DR Dli Di; DSi Di0 ' 51 DZi DS ' . D11
(OVRMODE=0) NN T T
I I I Fio I I I
o8 B 2 03 0 ) S ) E T
(OVRMODE=1) ot Y ol Y bpsTY pio) odi) b1 ¥ ool { bs J bio) ! D11
I
I

| | | | | [
A v S vy S
Read access |_| |_| |_|

by S/W by H/W_r

14-11 1%

£% DMA HItER TEREIREFS

£ ADC RUBEHRBISIE, AP AR Skizh, XMMERT, AN EOC RS R EKEXAIH
MIELEBEE N RIREE, JAEREIRERAY, £ ADC_ISR HFs8HA EOC UE (U, IHAIAE
ADC_DR FH17ashUi%iR{E. ADC_CFGR1 FHfFas+HI OVRMOD {IAJEC/y 0 SRETES IS4,

f£75 DMA HlisHtSNaYiER T 1T

FEERE— B NBEBETRASXRRERE NN, XFER T, OVRMOD {I44%m
B 1 BRI 28 OVR Rk, 2 OVRMOD=1 i, iS4 A8E0ELE ADC 44454548 ADC_DR
SRR —E ARERIRIEUE.

166/511



PY32F031 &5 SEFHf

14.6.

14.7.

14.7.1.

{£{EH DMA MER T EIREIEFS

AT BB EREIEFRE — R —IIES e, SREKmEEET 1 I DMA

FREEEW. XHETLIEGAEEKLFE ADC_DR SFEEFNHERER, & DVMA ERXFER

(ADC_CFGR1 Ff728-RY DMAEN =1), BIRELIREERITER R4 — DMAIER, XFERATHEE

ADC_DR FHFssPHIHESUREX R HEEN Bttt 4,

RENLE, E DMA REEBERAT /I DMA iEKRSTA~ERIDH (OVR=1) Af, ADC HM&MFLEF=&E

DMA &k BB AR BV EEIEASEH DMA #TEH(Z OVR=0 if, S4EE(ER). X

WAILUARFREERE] RAM HREIEEEE MR (E TS IEB EAMER 1),

fRHE OVRMOD fYECE, ADC_DR EFsFHIEURNEEFEN: (RIFTES.

DMA {EIE KSR LEE R4 SR OVR fiL,

BFAER DMA 8=, HEURT ADC_CFGR1 1728+ HI DMACFG {VRIECE::

B DMA —XiEZ (one shot mode)(DMACFG=0)

2 DMA RIZFATEREEKERIEIEN, tRZER.,

B DMA fEFMER (DMACFG=1)

= DMA YRIENEIMERT, ENERAIZER.

DMA one shot mode(DMACFG=0)

FEXMIEN T, ADC TEERERIERISIEB MR =4 —IX DMA 153k, —E DMA BiXEIHEE—

DMA {&#Rf, BME ADC B EXE5, ADC {E1EF"4 DMA E3K, (774 DMA_EOT HhlfRd,

T—IXHY ADC 3B REEFR )

24 DMA &Sk ( BtE7E DMA 1=HIE8 PR B &M ELTTh ):

B ADC HEHFRNNE RS

B (HEFH TRREREIE, BEREER

B R4S DMA =8 R HHAY DMA 153K, RUME ADC #iR/a5, XA ER~E—
ADC iT)H$&iR

B ADC HHfFINELEHEN

B DMA{ZELE

DMA circular mode(DMACFG=1)

FEXFMEIT, BP{F DMA IXEIZRE— DMA RIEHI, ADC tBSEEREIEREIEB MBI =4E—IX

DMA &K, XFtIF DMA BB NBIMER SR IR ESHEINBM N SRR,

{RINFEHFIE

BINEEREHRIR

BEIR AR Bl i F RIS TR B AR LAR LR FBRR PRIt RE, SATEXFMEX TAS
S5 ADC iFRIER.

&7 ADC_CFGR1 HF2HIRE WAIT 3 183, — RIS RBERIZA R ADC HUE RS (L
9N ADC_DR ZFHfFesPHIEUEHIERNE, EOC in&EiElR) 28, X2—FEIEN ADC EEH
BN ZRSEIEE ADC SURIEREY .

E:
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1. HIEREERPe EEERFERBER N, (T EEr- £ A B S 2L,
2.WAIT #&= polling EOC=1 f5, FEZF 11> ADC_CLK FH{f/548EE DR,
3. RERINIE WAIT = N ELE DMA, & DMA ,ZEEHE ADC_CLK 955f>1/32(HCLK 5 PCLK [F

ﬁ)ﬁ) °
ADSTART ] t
ADSTP T v
EOC A_\!, ) :|‘ Aﬁ!, \ :|‘
cosea 5 S w
i i | i
State  OFF ) cH1 DL? Y cHs DLY!I Yeritf oo ch ¥ ouy ¥ cHs )_sTop
[
o i ! | i
(OVRMODE=0) 101 DS | pi1 D1 | X D5
| | ! |
Read access H H H H
bysw T byww A
14-12 BofEREE S
1. EXTEN=0x0, CONT=1
2. CHSEL=0x3, SCANDIR=0
14.8. RYEIIM
AWD &=HE TERITIRERTE ADC_CFGR1 78+ ) AWDEN (UE(RFE. ©r BT iEiEAmL
RE—BEs A EtEErEEREEE(EN).
SNERAEHLFBIEER A ADC (RTHRFENETHSEER, AWD EIE PORPKSANREN. FHER
REEIRZEE 12 (EXNEUEN ADC_HTR 1 ADC_LTR 16 fi/Z5{7esH. &GS PR BER
B ADC_IER FHF25H) AWDIE {i3k{ERE. AWD FRSNMAIRRHES 1 KiEkR. SHEHAvEEs 1+
VT 12 {U (FB DRES[1:0] iRRTE), Himiz@ERNRALARITES, RMERHEREIRILR
FEIREXTTE 12 A THR,
& 14-3 =B LR
RIS 8 ZARIELER
WL ‘ 5488
[RIGEEIRENR, AXI5T E
00: 12-bit DATA[11:0] LT[11:0] and HT[11:0]
01: 10-hit DATA[11:2],00 LT[11:0] and HT[11:0] {EHFILZ@EEE% LTIL-OI HT[2:0)
7900
10: 8-bit DATA[11:4],0000 LT[11:0] and HT[11:0] {EHFILZ@EEE% LTIS:01 HT[3:0)
79 0000
11: 6-bit DATA[11:6],000000 LT[11:0] and HT[11:0] FﬁF%?ﬁﬁﬂ% LT5:0/1 HT[5:0)
79 000000
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Analog voltage
A

HT

Guarded area

LT

\

14-13 1RUBMORIFX

& 14-4 BB BEILE

Channels guarded by the analog watchdog AWDSGL bit AWDEN bit
None X 0
All channels 0 1
Single channel 1 1
14.8.1. ADC_AWD_OUT (S4Hr=4%

14.9.

EIE TS — P REEEHES48XE, ADC_AWD_OUT Ef5EREE|F FERTEE TIML B9 ETR i

AN (ONERRRA)

[EREEI aRt, &E0E ADC_AWD_OUT:

B S AWDCH EEREEIGE HRFHER, k& ADC_AWD_OUT,

B ETF—MED AWDCH EERIBIERIEIEERZ 5, ADC_AWD_OUT fE4miziREZ RNENAL
MBET—PMZ PRV B HRENENE, WeBRES 1.

m M ADC BF (¥ ADDIS i€E5 1 Bt) ADC_AWD_OUT th&egEf, BFE, Eikitik

(ADSTPIREN 1) AJgESIERR ADC_AWDX_OUT K7,

B OCRIEESEIE EREE, A50m ADC_AWD_OUT AL,

AWD TREHREHHREHREER: AWD ix&EXS ADC_AWD_OUT BIAERGRBRE (flan, Nk

BiRIBbRIZInS, W ADC_AWDx_OUT BILAIH#E, T AWDX iRERIEFS 1)

ADC_AWD_OUT {SEH PCLK a4,

AWD HISTERR ADC SEHREETRATHIAT,

mEERSRTASSTRE

BEE R AN ES R RIRRE (TD).

BEERRERNENERS| ADCIINEE, JRTHRMERRFIBEER— 1 4E. BEEERFIR
FERSEIAAUAT datasheet Z5HIAY Ts_temp FIG/IME. ZBREERENWERNT, ERSFTIUET
WTEEARTC.

mEERERHEEREENGEEUXRER, ERRTIZEEFXRERCHBMMER. NTR
BRXMNERE, S—EHIREESHTmULBRIRG HABRFERFFEXE.

WEBERES#% (VREFINT) Et— M eEREHHES ADC FttREs.

it WIRE TSVREF (\EEER N MEREE: REERES. VREFINT,
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TSEN control bit

Temperature
sensor

» TS_VIN

ADC

BG —— ——»VREFINT

{

VREFEN control bit

14-14 BEERBNSEBEEE
ERE
1. M FEREERES:
2. IR ADC1_IN10 SNEE
3. TRIBSMGAONIS BIE— N SERIR R E
4. 7£ ADC_CCR FHF2hi&E TSEN I FAKIREE MHTERIET, FHGREIERES
5. FBIRETE ADC_CR FH{788HHY ADSTART i ( tBE] A/MNBitA ) kS8 ADC ik
6. M ADC_DR ZFas+iZE VSENSE iz
X6 FEERA TN ITHERE

85°C — 30°C

— X (T -T °
TSeass — TSomms (T'Spara — TScar1) +30°C

Temperature(in °C) =

TSCAL2 {{F 85°CiREER=RHIEE
TSCAL1 i 30°CREER=RAIEE
TSDATA 2 ADC ¥&HafsEhriH{E
X7 A TR EER
105°C — 30°C

— X (T -T °
TSears — TSoms X (TSpara — T'Scar1) +30°C

Temperature(in °C) =

TSCAL2 iz 105°CREERERAIRIEE
TSCAL1 i 30°CREERFHIEE
TSDATA 2 ADC ¥ RRISCRREHIE

i (EREEMBTEE S, FIREERTRIREIEIAMIY VSENSE E5— M E5hAfE, ADC M\ EEEREHtEE— NS5
BfE), EERDIXMNMERS, NWREER—ENERIZE ADEN 1 TSEN {i,

FIFANERAISE B EITESERRAY VCC BIE

TEHANAILAGHEST VCC NEEE:

VREFINT = 1.2V AiDC_DATAx vee
= 1. = X
4095

VREFINT EEEAN 1.2V;

IB— ADC NEZIAVEER FHEH B P EITREE

ADC ARSI M\ IRIEE FRIBEL IS E— T E., KD AR BEEIEX NG
R — N EREE. T VCC TAIMER FHE ADC BIRERAXHN, THTEAERXA
HENIERE(E:
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ADC_DATAx

VCHANNEL = W xVce
VCHANNEL EEEB8E;
ADC_DATA 2 ADC_DR BEEAVEIREEE;
4096 F=A 12 fiL,
14.10. ADC Hjif
ADC FRA LA TME—SH74:
B (R —RAVEEHRLER (EOC tn&
B FEEIRLER (EOS ind
B HELEPRENALE (AWD FRE)
B EREMNEBRERALE (EOSMP ik
B HHEEH AL (OVR In&
HERIFRTERE T RIEIRE ADC it
2% 14-5 ADC =l
FREREE{ BHTRE fERER=H
ERiReETR EOC EOCIE
FFhEERLETR EOS EOSIE
BHE PIRSEM AWD AWDIE
REEMNERESR EOSMP EOSMPIE
= OVR OVRIE
14.11. ADC H=F=2
14.11.1. ADC HEfIIRSSESE (ADC_ISR)
Address offset: Ox00
Reset value: 0x0000 0000
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 23 22 | 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res Res. F\;e F;e Res Res Res. Res Res
15 | 24 | 13 | 12 | 12 | 10| 9 | 8 | 7 | 6 | 5| 4 | 3 | 2 | 1 | o
Res | Res | Res | Res | Res | Res | Res | Res | AWD Rse Rse OVR E%SE EOC Eolf'M R?s
I’CIW I’CIW I’C_Wl I’CIW I’C_Wl
Bit Name R/W Reset Value Function
31:8 Reserved
BIE 1A
7 AWD RC_W1 0 AR [R(E#BIT ADC_LTR 1 ADC_HTR S172E4REN
ENEEER. WHES 1iEE.
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Bit

Name

R/W

Reset Value

Function

0: ZRUB THEHEE (BEREHCERZEMR
=+=
=)

1. RUEITEMRE

6:5

Reserved

OVR

RC_W1

ADC i3#;

LEERER, BHENZAL. = EOC inEBERKR
— IR E e, 1ZUS 1750

0: THERE (BB REFIERRIZAL)

1: IHERE

EOSEQ

RC_W1

FRAIERITE

CHSEL (iSRRI FF SRR B AZ L. TS 1
50

0: HIRFIIRBTN (RERGCENETBRZIR

=+
o

1: HARFRSSER

EOC

RC_W1

MR TRITS
LHENMNEEGRERIREREHRISIRERT LM ADC_DR
SEESEERY, BEERnZA. WES 1750 5k
ADC_DR 775850

0: BEREIETN (HEBRMGCENEERZIR
&)

1: BERRETT

EOSMP

RC_W1

REFEERITS, EERREEIRIRFN RS, BE
Zh, 51750

0: FAERMMERERE (BEREEEMEFBIRIZ
)

L SREEHERES

0

Reserved

14.11.2. ADC HlififfgES7F=s (ADC_IER)

Address offset: 0x04
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Re Re Re Re Re Re Re Re Res. Re Re Res Res Res. Res. Re
S. S. S. S. S. S. S. S. 5 S S
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re Re Re Re Re Re Re Re. | AWDI Re Re | OVRI EOSE- EO- EOSMP Re
S. S. S. S. S. S. S. S E S S. E QIE CIE IE S.
rw w w rw w
Bit Name R/W Reset Value Function
31:8 Reserved - Reserved
7 AWDIE RW 0 B PR EeeiL
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Bit Name R/W Reset Value Function

BB BRI E PR
0: RIUET PPBTAERE
1: &EHE VR hTERE

6:5 Reserved

ADC i # Rl {ERE
BB BRI H P {EERE
0: ADC i FRiAERE

1: ADC iSZrhif{Eag

4 OVRIE RW 0

FrB\EEER AR fEREL
BB B SR T {ERE
0: FrBIESsRARITAMERE

1: FRB)EER R {ERE

3 EOSEQIE RW 0

TeiREE R PR RE(L

B EPRE B R AR TR T fERENL
0: HEHREERAMTAERE

1: HeIRER IR {ERE

2 EOCIE RW 0

REFIR AR TR L

BB B R S SR T (L
0: REFRSLRPETAERE

1 RS EERTHERE

1 EOSMPIE RW 0

0 Reserved - Reserved

5iBH: 2§ ADSTART=0 IY (F{RIRB HAEIRIEE R T) G T LA BRI
14.11.3. ADC {&HF7FsE (ADC_CR)

Address offset: 0x08
Reset value: 0x0000 0000

31 30 | 29 | 28 | 27 | 26 | 25 | 24 23 22 21 20 19 18 17 16
AD- | Re | Re | Re | Re | Re | Re | Re Res. | Res Res Res Res Res. Res | Res
CAL S. S. S. S. S. S. S.

rs

15 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
Res Re | Re | Re | Re | Re | Re | Re VREF- VREF- AD- | MSBS AD- AD- AD

S S S S S S S BUF SEL BUF EN STP EL STAR DIS EN
rw w RW rs w rs rs rs
Bit Name R/W Rzl Function
Value

Oo

31 ADCAL RS 0 0: RISk

1: 5 11RIE ADC, i 1 REBRIEIEEHTT
i R4S 1 R RES 0, EEEE.

ADC EEEEN, BIFRESEN ADC i, KRIESSR/EMEEmE

30:8 Reserved - - Reserved
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Bit

Name

R/W

Reset
Value

Function

7:6

VREFBUF_SEL

RW

VREFBUF & REHFB IR,
00: 1.024V

01: 1.5V

10: 2.048V

11: 2.5V

VREFBUF_EN

RW

VREFBUF {#8g,
0: #Z|F VREFBUF
1: {#8E VREFBUF

ADSTP

RS

ADC {E LS.,

BWHEFIEREFIEHITRIRE (ADSTP <) .
LR E T BRI IR e SR IBRRZ AL,
0: IREIEEH{TH ADC (E 1L iRE S

1: 5 1{51L ADC, R 1 RBF— ADSTP &S IEAEHTTH,
BIHBIZAL 0 IFRURAE.

MSBSEL

RW

DHERR AR EEEIAL, FAFEHLIEBE debug.
0: AT A 1TCLK;  (default)
1: #EHRATE)S 2TCLK;

ADSTART

RS

ADC [BEan<.

BHENLZAE6) ADC ¥, HRHE EXTEN[L: OJRIECESRIRER
BYRHREE, R BE AR RER.

IZ I ERRAYIE S :

- (EEREEHARET, (CONT=0, DISCEN=0), &R {4-3R =T
(EXTEN=00): FF5EHasERAY (EOSEQ n&&fiI)

— TEAFEEEREEIRIRT (CONT=0, DISCEN=1), 443X EHT (EX-
TEN=00): fHLERIFE (EOC IR&ERL)

- HfERT: #UT ADSTP 5 2Z2f5, [FRt ADSTP iR X AREE S
0 ZBf

0: IRBLEFE#{TAY ADC $5i2

1: 5 1350 ADC, iE/9 1 3RBH ADC IEFEIR(EATREIETEREIR,

¥ B4R AY ADEN=1 H ADDIS=0 fJ48EBCE ADSTART=1. 1%
HBIZNLN 0 ITRURIE.

ADDIS

RS

ADEN Z£|F{EFRE,

HIHBERZELE ADC, 24 ADC #EELE (ADEN #FEEEZRAT) |, &
bRz, TSI 0 HTTHURE.

0: ;%8 ADDIS

1: 5 1%51E ADC, £ 1 %/~ ADDIS $5SIEEHAT

iE: 18E ADDIS J9 1 BRAEEE ADEN=1 7 H ADSTART=0 i (&
RISBRIRHAT) .

ADEN

RS

ADC {£gEar<.
HHBROZFRE ADC, ADC ISHERBIE. HIEBIZAIN 0 AT
BIE,
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Bit Name R/W izl Function
Value
0: A~#gE ADC (OFF state)
1: g€ ADC
14.11.4. ADC EgEFH#Fe% 1 (ADC_CFGR1)
Address offset: 0x0C
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 | 19 18 17 16
Re | Res AWDCH Re | Re | AWD | AWDS | Res. | Re R Res. Res DIS-
S S S. EN GL S e. CEN
RW RW R R RW RW RW
W | W
15 | 14 13 12 11 | 10 | 9 8 7 6 5 4 | 3 2 1 0
Re | WAl | CO ov- Re | Re | Re EXTSEL ALI RES S | SCAN- | DMA | DMA
s. T NT | RMOD | s. s. s. GN EL DIR FG EN
RW | RW RW R RW RW RW | R | R RW RW RW
W W | W
Reset
Bit Name R/W Function
Value
31:30 Reserved - - Reserved
BHE TBEEE, WS ERIREIZAL
EE PEEEImANEE
0000: ADC H&EHUHINIEIE O
0001: ADC HEHIFINIEE 1
1011: ADC I NIEE 11
29:26 AWDCH[3:0] RW 0000 1100: ADC #&=HlIBNEE 12
1101: ADC tEHUSINEE 13
HithE: R8N
W
1. AWDCHI[3:0] (i ERVEETFEIREE] CHSELR 57
£88, H CHSELR 755 EEIE 1 XN AWDCH FEfe
B0, CHSELRZHFHREEREE 2 XN AWDCH EEHL
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B 1, LUEHE, CHSELR H17=REcE@E 14 XM
AWDCH ZEFEER 13;

2. CHSELR XYi/iEi&E 0 FoiAECE AWDCH, BiEE 0 TF
I J¥ETIRE

3. {24 ADSTART=0 B} (HRIRBIEFEHITHIEIR) eI

B EIXLAT;

25:24

Reserved

Reserved

23

AWDEN

RW

RHIE ERE,

BRI ERBRRIZ AL,

0: ZIHEHEE

1: (EREEHIEI 1S

iT: {X2 ADSTART=0 R (HRIRBIEFEHITAIER) 7t

TR EIXEEAL

22

AWDSGL

RW

M BEREEREEEEIE .
RIPBIREMBERZAL, FTLAE AWDCH[3:0]Zig BRI
B EaE e e R E IR E 11,

0: FEFTEIEIE LEREEIET T

1. F—MBE LERERIET T (AWDCH[3:0[EcER
Bia)

iE: {N2 ADSTART=0 i} (FR(RIFBIEEHITAIEIR) 7t
TR BIX AL

21:17

Reserved

Reserved

16

DISCEN

RwW

IR UERE,

RUENREMBRNZAL, fERe/AE L IRESHE.

0: FIHIREEER

1: fEReRESR

eI RERRfEREARELRTI N EREIEEE, BIZEINRE

DISCEN=1 #7CONT=L1.
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iE: {NZ ADSTART=0 B (FA{RIQBIEMERITAIEERR) 7

TR BIXLEAL,
15 Reserved Reserved
ErFEE,
R EIREBANBRRZAL, (ERE/EEIH SR,
0: SRS X
14 WAIT RW 0
1: SRR
iE: X2 ADSTART=0 R (FARIQBIETEHITAIEEIR) v
PRI BIXLEAL
BUR GRS,
REREMBRIZAL, WREH 1, BERZAARER, &
NEEfR RENR—BERERIR.
13 CONT RW 0 T eI REEEEREI FELHE X e REIEEER, SIERE
DISCEN=1 #7 CONT=1.
iT: {X= ADSTART=0RY (FBIRIRBIEMERTHIEEIR) 7o
VR BIX AL
JUE=#=¢L1] 5 W
WA EMERIZA, BEHIELREENS.
0: HIFHARLHRY, ADC_DR HiFra{RERIRE
12 OVRMOD RW 0 1: HidERER, ADC_DR HEHESW FIREIRERE
=i
iE: X2 ADSTART=0 ) (FAERIQBIETEHITAIEEIR) 7t
TR BIXLEAL,
HNERIR BN ERERIIR ISR,
HEANR BB, MR RN EEEIRED,
00: BEHIRANENIAGERE (RIEBEEHR)
11:10 EXTEN[1:0] RW 00

01: EFHAREAIREEN
10: TEEEEEIREE

11: EFHAFI SRR IR
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iE: {NZ ADSTART=0 B (FA{RIQBIEMERITRIEERR) 7

TP BIX AL,

Reserved

Reserved

8.6

EXTSEL[2:0]

RW

000

HMNERIXEITESE.
IZAORFRRR R EE RS TR NGRS
000: TRGO(TIM1_TRGO)

001: TRG1(TIM1_CC4)

010: TRG2(TIM2_TRGO)

011: TRG3(Reserved)

100: TRG4(Reserved)

101: TRG5(Reserved)

110: TRG6(Reserved)

111: TRG7(EXTI11)

ALIGN

RW

HERIFT.
PR BN ERZADER AT AT,
0: AxXI3¥
1: AXI5F

iE: (X2 ADSTART=0 BT (F{RIQBIEEHTHIER) 7
YRS BiX LT

4:3

RESSEL[1:0]

RW

00

PRIFR B DEIREIRD R,
00: 124
01: 104
10: 81y
11: 611

iE: {NZ ADEN=0 RS eI 8 4HR FIX LA

SCANDIR

RW

HF5I73E.,

R EMNBMRZAL SRR,
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0: ML (M SQOEISQ14)
1: @ (M SQ14 Fl SQo)

iT: {X2 ADSTART=0 i} (HRIRBIEFEHITAIER) 7t

TP BIX AL,

1 DMACFG RW

DMA BB E.

RUREMBRRNZAL, R DMA XM EFRIAEHE
DMAEN = 1 ifB%.

0 : DMA BURIET(ERR

1: DMA fEIMER LR

iE: (N2 ADSTART=0 B (FAERIRBIEEHITAIREIR) 7t
RS

XL,

0 DMAEN RW 0

DMA j3[E)fE8E.

g EERZAL, 88 DMA EKE™=4., FIF
DMA =l 28 B 18 B shiE R EiE,

0: A~fE8E DMA

1: {588 DMA

14.11.5. ADC Ee&EHfFes 2 (ADC_CFGR2)

Address offset: 0x10
Reset value: 0x0000 0000

31 | 30 [ 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 10 | 18 | 17 | 16
CKMODE Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.
RW | RW | RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.
Bit Name R/W izl Function
Value
ADC RHPRT, BUG RIS EFERIZAL, EXAEHL ADC AIRT
R,
CKMODE 0000: PCLK
31:28 RwW 0000
[3:0]: 0001: PCLK/2
0010: PCLK/4
0011: PCLK/8
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0100: PCLK/16

0101: PCLK/32

0110: PCLK/64

1000: HSI

1001: HSI/2

1010: HSI/4

1011: HSI/8

1100: HSI/16

1101: HSI/32

1110: HSI/64

Hith:

24 ADC AfsEERT ADCAL=0, ADSTART=0, ADSTP=0 and
ADEN=0), 44 IITFRIFIXLAL

i TEERR HSIREY, BCEiZE FasiiEiHE ADC_CLK S5
ARBEETF PCLK B9 2 5557,

27:0 Reserved - - Reserved

14.11.6. ADC H£RJES7ESE 0 (ADC_SMPRO)

Address offset: 0x14
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Res. Res. SMP9 SMP8 SMP7 SMP6 SMP5

RW| RW |RW | RW | RW | RW | RW | RW |RW | RW | RW | RW | RW | RW

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SMP4 SMP3 SMP2 SMP1 SMPO
RwW RwW RW| RW | RW |RW | RW | RW | RW | RW | RW | RW RW | RW | RW | RW
Bit Name R/W Reset Value Function
31:30 Reserved - - Reserved
SRAFRT AR,

RS aIECEZANERIEE x AUSRAERY A,
000: 3.5ADC RJéfEHR

001: 5.5 ADC Ad$t/EEA

2:0 SMPx[2:0] RW 000
010: 7.5 ADC RJ$hEEA
011: 13.5 ADC FJ$hfEER

100: 28.5 ADC AT EHE

101: 41.5 ADC A$hEHE
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110: 134.5 ADC FJ&P/ERA
111: 239.5 ADC Rf$hERA

{2 ADSTART=0 it (R RBIEDHTHEERR) TR

HEXLEAL

14.11.7. ADC H£RJES7ESE 1 (ADC_SMPR1)

Address offset: 0x18
Reset value: OxOFFF 0000

31 30 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 19 18 17 16
Res. Res. Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. SMP14 SMP13 SMP12 SMP11 SMP10
Rw | rRw | rRw [rRw [ rRw [ rRW | RW | RW | RW | RW | RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31:15 Reserved - - Reserved
SRAERTESEE,
RS AT ECENZANERIEE x AOSRAERY A,
000: 3.5ADC R$fEHA
001: 5.5 ADC Rd$th/EEA
010: 7.5 ADC Rd59/E8A
011: 13.5 ADC Rd$9/EHA
2:0 SMPx[2:0] RW 000
100: 28.5 ADC AJ$/ERA
101: 41.5 ADC AEhERE
110: 134.5 ADC Rd$HhERA
111: 239.5 ADC Rd$hEIRR
{3 ADSTART=0 iY (MRIRBEIEDHITAYEEIR) fOIFR
B BIX LT,

14.11.8. ADC &I JHBEESFEE (ADC_TR)

Address offset: 0x20
Reset value: OxOFFF 0000

31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Res. | Res. | Res. | Res. HT

RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW
15 | 14 | 13 | 12 | 11 | 10 | 9 8 7 | 6 | 5 4 3 | 2 1 0
Res. | Res. | Res. | Res. L

Rw | rw [Rw | rRw | rRw [RW | RW | Rw | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31:28 Reserved - - Reserved
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EHE TSEE.
BHETle, EMENE S RIE.
27:16 HT[11:0] RW OXFFF
{24 ADSTART=0 i (HERSBIEDHTAIEER) TR
HEIXLE(T,
15:12 Reserved - Reserved
EHE PEEIE.
110 LT[11:0] RW 0x000 BHATHE, EMENE P ERIE.

{2 ADSTART=0 it (R RBIEDHTHEER) RIFR

HEXLEAL,

14.11.9. ADC BiEi#iZ5Fes (ADC_CHSELR)

Address offset: 0x24
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
F;e Res. Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | CHSE CEHLS CEHLS C;LS CEHLS CHS | CHS | cHS | cHS | cHS | cHs | cHs | cHs | cHs | cHs
S. L14 EL9 | EL8 | EL7 | EL6 | EL5 | EL4 | EL3 | EL2 | EL1 | ELO
13 12 11 10
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31:15 Reserved Reserved
WEIEIRFEE (IR SEQO~14 FLE) .
PAFrTBCEIX LT, EXFYERIGEE
0: FIESFEHNIEE x
1: EEERNIEE x
14:0 CHSELXx RW 0x0000 ¥4 ADSTART=0 i} (FRREIEEHITATERR) RUF
R BiX (]
i AR, FEBIIECE ADDIS=1 5%
ADEN S5 U544/ CHESEL 5i%Z578800E0
E_ﬁo

14.11.10.ADC [FFIi%IZ 5772 0 (ADC_SEQRO)

Address offset: 0x28
Reset value: 0x0000 0000

31 | 30 | 29 | 28 27 | 26 | 25 | 24 23 | 22 | 21 ] 20 [ 19 ] 18 [ 17 | 16
SQ7[3:0] SQ6[3:0] SQ5[3:0] SQ4[3:0]
RW RW RW RW

15 | 14 | 13 | 12 11 | 10 | 9 | 8 7 | 6 | 5 | 4 3 | 211 7]o
SQ3[3:0] SQ2[3:0] SQ1[3:0] SQOI[3:0]
RW RW RW RW
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Reset

Bit Name R/W
Value

Function

BB,

RHEEEXLARE. NIFTIHEIEE 8 Nkik,
31:28 SQ7 RW 0 LO(IRE X T RS PRYEE 8 ML IIBIERIR S
(0~14),

XIROBIES T SQO FEX.

[

BIEIEE,

RHEEXLARE. NFTIREIEE 7 M kik,
27:24 SQ6 RW 0 LOTE N T AR IR IS 7 MRIRBERRS
(0~14),

XIROEBIES T SQO FEX.

[

BIEEE

BRHEEXLARYE. MRUFTIFRIEE 6 MR,
23:20 SQ5 RW 0 LBIRE X T R FS RIS 6 MNMEIBIERR S
(0~14),

XIMIBES I SQO E X,

Xk

BB,

R REIXEARIE. FINFFIFRIEE 5 MR,
19:16 SQ4 RW 0 LERIRE X TS PEYSE 5 MNMERIBIERR S
(0~14),

XIMIBES N SQO E X,

[

BB,

REEEXEARYE. MUFFIPRIS 4 R,
15:12 SQ3 RW 0 LAUTE X T HARFRFIPRISE 4 DMEHEERNRS
(0~14),

XMIEESN SQO E M.

[

BB,

REEEXEARYE. MUFFIPRIS 3 MR,
11:8 SQ2 RW 0 LAUE X T HAR R IPRISE 3 PMEEENRS
(0~14),

XNIEESN SQO E M.

[

BIEIEE,

BHEEXLARYE. MNFTIRHIEE 2 MR,
7:4 SQ1 RW 0 LOTE N T AR PSR 2 MNRIREBIERRS
(0~14),

XIRIEES T SQO FEX.

[

BB,

RHEEXLARE. FNFTIREIEE 1 NEik,
LORIRE X T RARFS RIS 1 NMEIBIERR S
(0~14),

XY ROBEI T :

0000: #MERIBIE O

[

3:0 SQO RW 0

183/511




PY32F031 &5 SEFHf

0001: 4MEpiE@E 1

1000: 4hERIEIE 8
HNERIEIE 9
WEBTS

PJEB VREFINT
PIEB VCCA/3
MER OPAL it
BB OPA2 it

Others: reserved

1001:
1010:
1011:
1100:
1101:
1110:

14.11.11. ADC F=5li%i% 57558 1 (ADC_SEQR1)

Address offset: 0x2C

Reset value: 0x0000 0000

31 30 29 28 27 | 26 | 25 [ 24 23 | 22 [ 21 | 20 [ 19 [ 18 [ 17 | 16
res res res res SQ14[3:0] SQ13[3:0] SQ12[3:0]
RW RW RW
15 14 13 12 11 | 10 | 9 [ 8 7 | 6 | 5 | 4 3 [ 2] 17J]o
SQ11[3:0] SQ10[3:0] SQ9[3:0] SQ8[3:0]
RW RW RW RW
Bit Name R/W Reset Function
Value
31:28 Reserved - Reserved
BEEE,
PHECEIXENAYE. MNEFIFRISE 15 Mg
2724 SQ14 RW 0 1, XAIE N THARFSIFRYSS 15 PMERIEE
KIS (0~14).
XIRIEES T SQO FEX.
BEEE,
BHEEIXENANE. MNEFIFRISE 14 Mg
23:20 SQ13 RW 0 1B, XAIE N THARFSIFRYSE 14 PMERIEE
KIS (0~14).
XIRIEES I SQO FEX.
BEEE,
BHEEIXENAYE. MNEFFIFRISE 13 ME
19:16 SQ12 RW 0 1, XAIE X THARFSIFRYSE 13 PMERIEE
RS (0~14).
XINIBES N SQO E M.
BEEE,
BB EXEAANE, MNEFFIFRYE 12 Mg
15:12 SQ11 RW 0 18, XAIE X THARFSIFRYEE 12 PMERIEE
KRS (0~14).
XINIBES N SQO E M.
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BB,

RHEEXEARYE. MNFFIPRISE 11 15

118 SQ10 RW 0, IXLAE N TEIRFFIRRISE 11 MERIEE
RImS(0~14).
XIROEESW SQ0 EX.
BB,
BHEREXENANE. MNFFIFRISE 10 NE
4 SQ9 RW 0, XL N TEIRFFIRRISE 10 NMERIEE
RImS(0~14).
XIROEESW SQ0 EX.
BB,
BHEREXENANE. MNFTIFRISE 9 PR,
3:0 SQ8 RW LR X T He RS RIS 9 NMERBIERRS
(0~-14),
XIRLEES I SQ0 EX.
14.11.12. ADC #iEZ7F8S (ADC_DR)
Address offset: 0x40
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. [ Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DATA[15:0]
R|IrR|IRrR|IRI|IR|IRI|IR]IRI|IR]IRI|IRIRI|IR|IRI|]RI|R
Bit Name R/W Reset Value | Function
31:16 Reserved - - Reserved
TR,
15:0 DATA[15:0] R 0 ZNAT RIS, DR HBIERYIRER N T IS 7R
HIRR TR ERAXTTH.

14.11.13. ADC BOfEe BEFIRASFFZE(ADC_CCSR)

Address offset: 0x44
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CALO CAP- OFFSU Re Res. Re Re Re Re Re Re Re Re Re Re Re
N. SUC C S. S. S. S. S. S. S. S. S. S. S. S.
R RC W1 | RC W1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CALSE CAL- CALSMP CALSE | Re Re Re Re Re Re Re Re Re Re Re
T BYP L S. S. S. S. S. S. S. S. S. S. S.
RW RW RW RW
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Bit Name R/W 5:1?“6; Function
Calibration flag, #xds ADC BUFEIEFEIHT.
31 CALON R 0 1: ADC RUEIEEHIT
0: ADC RUEESERERER ADC K
EE A REIRS L,
R~ ADC BEREREBMI. BHE 1, BEE180;
CALON=0, CALSEL=0,CAPSUC=1: F3IRZE
CALON=0, CALSEL=0, CAPSUC=0: >Ki#{T CAPs %/
30 CAPSUC RC_W1 0 CALON=0, CALSEL=1, CAPSUC =1: ADC CAPs 5§
By
CALON=0, CALSEL=1, CAPSUC =0: ADC CAPs ik
iy
E: AE Cl1~-Ce RERBMI, BHAERENREIR,
Offset BUEIRTSAL,
R~ ADC offset ER BN, BHE 1, BHE150;
CALON=0, CALSEL=0,0FFSUC=0: ADC OFFSET 1%/
K
29 OFESUC RC_ W1 1'b0 CALON=0, CALSEL=0, OFFSUC=1: ADC OFFSET &
525
CALON=0, CALSEL=1,0FFSUC=1: ADC OFFSET &/
725
CALON=0, CALSEL=1, OFFSUC=0: ADC OFFSET &
K
28:16 Reserved - - Reserved
Calibration factor selection
BMHENL (£ ADCAL=0 ZHl, BIREZR) , BHHEE.
15 CALSET RS 0 1: 128 CAL_CXIN #UE/EASRLRREEIE
0: X7 CAL_CXIN | CAL_CXOUT RUIEER, EIFROEE
R ENER,
Calibration factor bypass
BHENL (£ ADCAL=0 ZHl, BIRMEZRD) , BHHEE.
v . RS 0 1: FREERELURISE CALSET KOS L RS
CAL_CXOUT
0: WEEEEMEREIRE CALSET RAEREHEERE
CAL_CXOUT
Calibration sample time seletion
RIELATSA, BCE calibration BISREEMERAORTEHEEAA
#:
13:12 CALSMP RW 0 00: 14 ADC Ry#R/EHA

01: 2/ ADC RJ$4/EEA
10: 4 ADC Rd$t/EEA
11: 8/ ADC RJ$hEEA
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. Reset q
Bit Name R/W Value Function
ROERTECE SMP AR, REERERR, BiziiE
SRR EEHBEAYER
Calibration IEIEER, BTFEEEERENAS
11 CALSEL RW 0 1: BOfE OFFSET LAREMRE
0: RiXHE OFFSET
10:0 Reserved - - Reserved
14.11.14.ADC BBt ES1F=s (ADC_CCR)
Address offset: 0x308
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res TSVREFIN- Res | Res | Res | Res | Res | Res | Res
TEN
RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res Res. Res | Res | Res | Res | Res | Res | Res
Bit Name R/W Reset Value Function
31:24 Reserved - - Reserved
BE(EREELN VREFINT {FgE, R EFNERIZ
fiI, {FEE/AFREREERETEE VREFINT,
0: AEEE
23 TSVREFINTEN RW 0
1: {$8E
{24 ADSTART=0 i (HERISBIEMDHTAIER) TR
Yea=ive=Zyj
21:0 Reserved - - Reserved
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15.

15.1.

15.2.

Eb#kz8 (COMP)

=T

R EERL 2 MEBFELEEE (general purpose comparators) COMP, 332 COMP1 [
COMP2, XFMEHRBILAENBRMAVERR, BRILAS timer ASE—IEE.

R BEmT AN TR -

B FEIESHA, FERIhFERIGREEThEE

m EHESET

B 3538 timer B9 PWM HitHiERERT, Cycle by cycle BRI EIE

COMP EE45#
" ENMEREETRENESERAN, USIIREEELE

ZI& 1/0 pin

R VCC

Temperature sensor fYiaH

XHIAEBSEEE VREFBUF #1 VCCA W 64 o /&
OPABGIHEZ INP BRI

BiRTIRERIECE
BIgRIEATER TN
A LAGZERZR) 1/0 B timer BYBIAEIfEA

OCREF_CLR E4 (cycle by cycle BIFERZH)
FRE PWM shutdown BIRIZE
timer IC i\

COMP1 §] COMP2 T LAH &R window COMP
g COMP BEFHi=4EE, BIECHMEFERER (sleep 1 stop 1BR) AIIKEE (@I
EXTI)

m OEEHFIEK
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15.3.

15.3.1.

COMP IhggHmik

COMP {EE

COMP analog COMP CTRL
COMP1_WINMODE | -
COMPL_INPSEL[L:0] |
COMP1_FR[0]
pB8[] COMP1_INPO ;i WINVIODE COMP1_CSR[15] PAO/PA6/PBO/PA11/PB5 NG
PB2 COMP1 INP1 | comp1_Ing| COMP1_OUT 4
PAL[ ] COMP1 INP2__ ] compr>>COMP1_QuT
COMP1 interrupt request
OPAL >
COMP1 INP3 ] COMPLINN | - Tto EXTI 17)
COMP1_INMSEL[1:0] | TIM1_BK1
COMPL INMO &\ TIM1_Ocref_clr
pB1[ 1 = COMP1_EN TIM1_IC1
PAOL COMPL_INM2 ) COMP1_HYST getce
TS_vout COMP1_INM4 < = ﬁ:migog:(ef-c"
VREFCMP COMP1_PWRMODE[1:0 4
COMPL_INM6 < _ [1:0] TIM17_BK
COMP_VCSEL <
VREFBUF
[EE (OMP_VCDIV_EN,COMP_VCDIV[3;0]
VCCA [ [ M
COMP2_INPSEL[2:0] |
PA2/PA7/PA12
COMP2_INPO >
PB6 [ 1 Vl g{ COMP2_OUT
COMP2_FR[O a
PBA COMP2 INP1 -FRIO] COMP2_CSR[15]
pAS COMP2_INP2
AL COMP2_INP3™ | [ COMP2_INP ::OMPZ COMPZ_OUT‘
PA3 COMP2_INP4 > WINMOADECOMPZ_IN i COMP2 interrupt request >
pFa] COMP2_INP5 B (to EXTI 18)
COMP2_INP6
0PA2 > COMP2_INNSEL[2:0) TIM1_BK1
TIM1_Ocref_clr
COMP2_WINNODE
& TIM1_IC1
pB7[] COMP2_INMO TIM2_IC4
COMP2_E TIM2_Ocref_clr
o83 COMP2_INM1 < TIM16_BK
COMP2_INM2 COMP2_HYST TIM17_BK
PA2[ }
TS_VOUT COMP2_INM3 COMP2_PWRMODE[L:0
VREFCMP COMP2_INM4 | h

15.3.2.

15.3.3.

] 15-1 LUiRESZRHHERE

ComP ERFIMEES

BEELLRBEBEWARN 10, VAE GPIO SEXRHPHEEAEUERX, BEEF 8
SYSCFG.P*_ANA2EN Z7Z885h3M PAD,
trigssm AT LUBISfE GPIO RYRNIEINEE (alternate function) i&E#EE! 1/0 pin,
i B AT LATE R ERERE R E R timer B9, AR TERY:
B EEREBAN, PWMEERIES shut-down
B {EH OCREF_CLR AR Cycle-by-cycle BBzl
B EEUEAEARR

COMP S{ufNRdHH

COMP H&IRBFNEIHHIR -

1) PCLK (APBclock) , REGuE AT

2) COMP BY#h, AT mEERYEEE (RMDASITFRRE. IBERBIRE) AR,
AJI%E/9 PCLK, LSE B(# LS|, SFEFE stop Rz FLIFRT, W LSE&E LS,
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15.3.4.

15.3.5.

15.3.6.

15.3.7.

COMP EHRIS{ESIRE:
1. APBEfI, RRE
2. EHERESMHERREE (BHUSBNSIFEEE. IEERIBIRE) WEN, ZEMESEIE
APB SRIJEF] COMP 1S RIJE (RCC_APBRSTR2.COMP1RST ] RCC_APBR-
STR2.COMP2RST)

A e

tER BRI LURELZ SRR, FIIEmATRERP. MTENENEEZERTKRONA, FEHR
TERAYES7ZE8151a)%0 PC (program counter) SBELAY, tURESHISRIEAREEETS.

ML, EREREHIINSSERTUGRERP (REE) .

INRFFRNS5eA, COMPx Lock (VEMERM 1, XEEBENSFFLMRIE, B COMPxLock
i,

BSRIPINEEBHRS R IIEMESEIE.

Window Eb§3%Ee

Window Lt =R F AR IIRINE EE S E RS RETER.

AJLAERIRNMLARR B window LEEES.  #EmilIRARIUFE R ERREIR N ELRERAY non-inverting
(+im) BN, SEEMREEDBNEERIFR MR inverting BN (k) .

BEII{EBE WINMODE i, BILASEIMLERESAY non-inverting (+i8INiR) IEREEI—E, EEDE—

110 pin BIER.

Input COMP1_INP
+ COMP1_OUT
Upper threshold LcompP1 INM | COMP1 S
COMP2_INP
. >+ COMP2_0UT
Lower threshold comp2 S
COMP2_INM > ~

15-2 window comparator
B

NBERERFESBAFEBNBLER, (ERFETUFEETHERTNINEE (BT FEE
COMP1_CSR #1 COMP2_CSR HJ HYST {ii, A% BI¥TH COMP1 1 COMP2 RUIRIHEINEE) .

{RLDFEIR

EUResAIThFEAIE MR, TLAREEE, LIRS EN RRIRESH] trade-off, COMPx_CSR &fF
#5HY PWRMODE([1: 0\ AJ LA#K FRFIZIDBERTIE RS .
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R, L stop ZEI, WIRI%EE PWR_CR2 7728 LPR=2" b01 (EPi%&iEHA low power regulator
fHe) , NEEEHSE COMP £ Medium speed(PWRMODE=01), B COMP1_CSR.VCSEL &
TFEEREECE N 0 (J&#E VREFBUF) ., 3B4h, WIRERE PWR_CR2 FHFs§ LPR=2" bl10, WAL
FLUERESIGEE (21l PMU £XFTILLIRESAIRIIE)

o, ABEMKINFE, APB BT ¥ 1 COMP AY # #f RCC_APBENR2.COMP1EN ( #0
RCC_APBENR2.COMP2EN) #%%l, 4BI{EER COMP 1EIREY, A EREIZE 175

15.3.8. LLEREEIEIR
ATLUBITIRE COMP_FR 21788, {88 COMP A9 IERIHEE BN AV EE. FRIZIREMN
7£ COMP_EN fsF8ERISTAK.
COMPEN J
FLTEN
LE R g |_|
W 1 ek
— P — — P TR g—
7R [ i i)
Hr PRk R
HE
VDRI LI 1) FHFLTONT 25 77 88 15 B0 b s, 0 REIR E] R (FLTCNT+2)T
B 15-3 LLIESIEIK
15.3.9. COMP Hilf
EriREsim T s A I ERIERER] EXTI 35588 (extended interrupts and events) ., BN EREEHEERM
B9 EXTlline (17%018) , FEemsr=EhiakE S, BRBIWLHIHBIEMEIIFERINEEE,
15.4. COMP &H{Fsg2
15.4.1. COMP1 {ZHFIAEFFEE(COMPL_CSR)
Address offset:0x00
Reset value:0x0000 0000
31 30 29 | 28 27 26 25 [ 24 [23[22[ 21201918 [ 17 [ 16
COMP
COMP_ | Re | Re | COMP_VC Re | Re PWR- Re | HYS
LOCK ouT s. | s. SEL \E/ED'V— COMP_VCDIV s s MODE s T
RW RIR|IRI[R R|R
RW R RW wlwlwl!lw w | w RW
15 14 |13 ] 12 11 10 | 98|76 5|4]3]2]1] o
PO- Re | Re INPSEL[ , Re | Re | Re | Re | €M
LARITY Res. s | s | WINMODE | Res. 1: 0] INMSEL[2:0] | =" | & | o | g F;ElN
R|R|R|R]|R _
RW RW wlwlw!lwlw RW
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Bit

Name

R/W

Reset Value

Function

31

LOCK

RW

COMP1_CSR 257728 lock

BWHEN, RRSES. SREN, VT
COMP1_CSR Z172209FFE 32 fiL

0: KRBYE, AIESENEHFR

1: 8iE, BNSERERE

30

COMP_OUT

COMP1 HiHR7S
ZAIRIE, BRET COMPL IERITHRIESIRIIE HEE

29:28

Reserved

Reserved

27

VCSEL

RW

COMP1,COMP2 &%H % Vref i%iF
0: VREFBUF

1: vCC

¥ BUE%IR VREFBUF BY, EBLHE
ADC_CR.VREFBUF_EN=1

26

VCDIV_EN

RW

COMP1,COMP2 93 /EfEfE
1: {#8E
0: AfFRE

25:20

VCDIV

RW

COMP1,COMP2 23 [EifeE
000000: 1/64 Vref
000001: 2/64 Vref
000010: 3/64 Vref

111110: 63/64 Vref
111111: Vref

19:18

PWRMODE[1:0]

RW

COMP1 INFERRTUER

RUENEAS, SF 7 IFEFRLTIRE COMPL ASEE
00: High speed

01: Medium speed

10: High speed

11: High speed

iE: 1% bit 752 LOCK ThREH=Hl,

17

Reserved

Reserved

16

HYST

RW

COMP1 iRiBThRefEREE !
0: IRiHIHREXRT

1: IRiBTIREERE

15

POLARITY

RwW

COMP1 s
BHEAS (MNRSEHE)
0: AXHE

1: R\

14:12

Reserved

Reserved

11

WINMODE

RW

COMP1 Az [T HEE (window 1&E=)
BHIEAS (MNRKEHEE)

0: {55% COMP1 Y INPSEL[1:0]15E#%

1: COMP2 Yy COMP2_INP {55
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Bit Name R/IW Reset Value Function
ERR COMP B9 WINMODE 1R AgEERI{ERE.
10 Reserved
COMP1 AR AMIANBHSSiEE, TWEHNEAE (WR%
BHHIE)
00: INPO, XfRIJ9 PAD PBS8
9:8 INPSEL[1:0] RW 00 .
01: INP1, XINi g PAD PB2
10: INP2, XJMJ9 PAD PA1
11: INP3, XIRZtFAERRT OPAL_VOUT
000: INMO, XIRIJ9 PAD PB1
010: INM2, XIRIJ9 PAD PAO
75 INMSEL[1:0] RW 00 100: INM4, SSRHREREY TS_VOUT
110: INM6, XIRLEFAEREY VREFCMP
others: reserved
4:1 Reserved - - Reserved
COMPL {588
BEEAES (AREEHE)
0 COMP1_EN RwW 0
0: Disable
1: Enable
15.4.2. COMP1 jEikZ5F88(COMP1_FR)
Address offset:0x04
Reset value:0x0000 0000
31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
FLTCNT1[15:0]
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | FLTEN1
RW
Bit Name R/W Reset Value Function
LriRes 1 RIFISRITEEs
SKEERTER A APB ) LSI B LSE, JEiRITEUER . K
31:16 FLTCNT1 RW 0x0 *ﬁéj ?quj~ s j?. % :f:)ﬁj‘?ﬂﬁi@ﬂ% b
FEOREUAZIERITEUER, SR,
SEEEHEUEIRA=FLTCNT[15:0]
15:1 Reserved - - Reserved
LriRes 1 $FiSiRIheehcE
0: ZEIFHFIEIRIRE
0 FLTEN1 RW 0x0 o
1: {FREREIERINRE
Note: IZWARTE COMP1_EN Jg 0 Rt & {7
15.4.3. COMP2 EHIFIASSFEE(COMP2_CSR)

Address offset:0x10
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Reset value:0x0000 0000

31 30 29 | 28 27 26 | 25 | 24 | 2322 21 | 20| 10 | 18|17 | 16
COMP_O | Re | Re Re Re | Re PWR- Re
LOCK uT N s, Res. s, Res. s s MODE N HYST
RW R RW | RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
POLAR- Re | Re | WINMO | Re | INPSEL[1 , Re | Re | Re | Re CSZM
ITY Res. S. S. DE S. ; 0] INMSEL[2:0] S. S. S. S.
EN
RW - - RW - RW | RW R R RW | RW RW
W | W
Bit Name R/W Reset Value Function
COMP2_CSR 257788 lock
RHEEN, RREMEE. BWEN, NS
31 LOCK RW 0 COMP2_CSR ZH7a39FE 32 {i
0: XRBlixE, AEEE/FFes
1: 8, BN SEERE
COMP2 IR
30 COMP_OUT R ZAIHE, BRMT COMP2 AT R I ERata e
$0
29:20 Reserved - - Reserved
COMP2 IFEtEZ R
RERNEN S, 53T IFEFBLTRAY COMP2 FIRE
00: High speed
19:18 PWRMODE[1:0] RW 0 01: Medium speed
10: High speed
11: High speed
i 1% bit 52 LOCK Ihgeisis,
17 Reserved - - Reserved
COMP2 iR ThREERE=H!
16 HYST RW 0 0: IRifheEXF
1: 1RimIhee(FERE
COMP2 R {HisE1%
REAEAE (MRSBHEBE)
15 POLARITY RW 0
0: FxM
1. RMA
14:12 Reserved - - Reserved
COMP2 Az [alRYs iR (window 1&E=)
REEAE (RSB HEBE)
11 WINMODE RW 0 0: == COMP2 Y INPSEL[1:0]5E#%
1: COMP1f COMP1_INP {55
7EEF COMP BY WINMODE #&z{ A gERIAT{FERE.
COMP2 AR AMIANBHESIERE, TWHNERE (MNR%
10:8 INPSEL[2:0] RW 000 e
BEBiE)
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Bit

Name

R/W

Reset Value

Function

000: INPO, X$Ri/9 PAD PB6
XIRIF9 PAD PB4
TR/ PAD PA5
SIRZF9 PAD PA4
SIRIF9 PAD PA3
IR PAD PF3

SR IERAY OPA2_VOUT

001: INP1,

010: INP2,
011: INPS3,
100: INP4,
101: INP5,

110: INP6,

75

INMSEL[2:0]

RW

000

000: INMO, X$RI/9 PAD PB7
IR PAD PB3
SIRIJ9 PAD PA2
IRy R PIERAY TS_VOUT
XIS A EBAEY VREFCMP

others: Reserved

001: INM1,

010: INM2,
011: INMS3,

100: INM4,

4.1

Reserved

Reserved

COMP2_EN

RW

COMP2 (&g

BHEAEAS (WNRREWME)
0: Disable

1: Enable

15.4.4.

COMP2 EiREFeR(COMP2_FR)

Address offset:0x14

Reset value:0x0000 0000

31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 [ 20 | 10 | 18 | 17 | 16
FLTCNT2[15:0]
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
15 14 13 12 11 10 9 8 6 5 4 3 2 1 0
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | FLTEN2
RW
Bit Name R/W Reset Value Function
EUIRES 2 REFISIRITEES
SKAFRTER A APB % LSI 8, LSE, JEIKIHEUERTEE. X
31:16 FLTCNT2 RW 0x0 e .
FEREVAZIISRITEUERT, SR,
FEETHEEEA=FLTCNT[15:0]
15:1 Reserved - - Reserved
EVEREs 2 HiFIE R IR E
0: ZIFEFIEIRINEE
0 FLTEN2 RW 0x0

1: (EREEIFIRIRTINRE
Note: iZ{SIA/RTE COMP2_EN 73 0 Bt & (i
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4 =—

[-1-]
16. BEBHRMKXEE (OPA)
16.1. @
OPA RHIERTEBIASINA. PEH 2 M LAERSMRERF TIRER. OPA BUMINTEER
0V Z AVCC, mWiHSBEE 0.1V & AVCC-0.2V,
To COMP1 OPALAfIt:
OPA1 OUTOAIEZ
I EE— _ OPA1
PA [ OPAl—P—“OPAl*—"_en + OPA1_oenl
OPA1_en OPA1 _ 3 OPA1_OUT > ] PA8
PA10 [ OPA1l_ N—~"—p| -
To COMP2
OPA2ffir
To ADC
_—>OPA270UTO OPA2
OPA2_en
Pe3 [ OPA2 p——"+—> + OPA2_oenl PB
OPA2_en OPA2 - » opa2_ouT [ 4
PA15 [ OPA2 N—"— > -
& 16-1 OPA ZRiEtEE]
16.2. OPA =45t
] 2 NS R EIE Y
B OPARJBINSEEIR 0 E| VCCA, mUSEEIRZ 0.1V #l VCCA-0.2V AJfRfEIEES
B OEENERERER
16.3. OPA IjgeHiR
OPA BILUBIZ FE RN T BRI RS R IMESIRIVBAGE S, BHAMKENES.
16.4. OPA H1F:E
16.4.1. OPA iiith{EEESTFER(OPA_OENR)
Address:0x30
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res | Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | OPA20EN | Res | Res | Res | Res | OPA1OEN | Res
RW RW
Bit Name R/W Reset Value Function
31:7 Reserved - - Reserved
6 OPA20EN RW 0 OPA2 fiifsigE, BEBEFE
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Bit Name R/IW Reset Value Function
5:2 Reserved - - Reserved
1 OPA10EN RW 0 OPAL fitH{ERE, BEFEEN
16.4.2. OPA {ZHlIFFE(OPA_CR)
Address offset:0x34
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res | Res | Res | Res | Res | Res | Res Res Res Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res | Res | Res | Res | Res | Res | Res | Res | OPA2EN | OPA1EN | Res | Res | Res | Res | Res
RW RW
Bit Name R/IW Reset Value Function
31:7 Reserved - - Reserved
6 OPA2EN RW 0 OPA2 {88, BEEEN
5 OPA1EN RW 0 OPAL {88, BEEEN
4:0 Reserved - - Reserved
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17.

17.1.

17.2.

17.3.

R miEHlER(LCD)

LCD &%

LCD =48 E—EATF RETRKR T T es(LCD)EIs4Is80KheE, 288 8 M AkTF

(COM) #0118 MNXERHTF (SEG) , AALAIKEN 72 (4x18)aK 112 (8x14)4 LCD El&IT=. wTFH
IS ERLETEIEFMPFAANISEES . LCD HETXE (BEH=EGE) ARk, XLXER
WA RREER. S XEHCE—EERREIRZENTIRES F. BORERIISTERESR
[ERIEBERY, HEMAIXEREII, XERFEBEXRARM, MBRKEPHIMEIKEN (XEFNER
MR) . Zha, WIEXERFIRE LR HIETR.

e ~ e
! Digital logic \ | Analog ‘
—————————— oo \ | logic |
\ I | Ctrllogic \ \
LS > Lsc | g | | ‘
! . Led_scan_clk | | ‘
| LSE ——m ! | \ | }
| | ‘ ‘ ‘
| | . |
| Ree seL | } Com_en Com_drv } .‘é’ } Q |
77777777777777 | c | |
| | o Lol A |
- .
! Seg_en Seg_drv ‘ _8 ‘ M |
| - - | c | U I
| a1 X |
} 7y | | ‘
PCLK E— T ' } } |
| I
DMA_WR_REQ4——— Otlher Handshake ! | |
[ Registers [ \ |
‘ | |
DMA_ACK ——» | | ! }
‘ | \
LCD_INT <+—— ‘\ \ | }
) |
N ~ ~___7

17-1 LCD 1Z=HIiEE]

LCD £E451%

EE R IERIMUEZRE S,

SRS, 12, 13, U4, 1/6 F11/8 (5ZSth,

SIS, U2, 13 {REFE.

ZI1K 16 PNEFeH0 LCD #dE RAM,

B ERE LCD MIRTLLE.

3 MOREME LR

—  WEBEBESE. MRS E,

—  AEEHHECERNEREES ESAITHEE, MMILAC LCD EiRFT A SR
XIFEIDFEET: LCD $=HIBSRI7E run,  Sleep. stop &R FHITER.
BI[W=y) sl

X¥%F LCD [NMRIhEE R rIEC B SRR

FEMBR LCD XERFN NS eI EC B ST S S HATHRE,

LCD IjgesiiR
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17.3.1.

17.3.2.

17.3.3.

17.3.4.

L CD Ijgefi

FfELCD Y /O, WIRTE GPIO FHfFssPEBcEMEIIEIl, BEEE(FRE SYSCFG.P*_ANA2EN &
725 LCD BR§JAHY PAD,

LCD &R EARSCHIRYTHREUN T -

B FLUERINHMTERIRE N EMEE RC B MEA TIERTEh(RCC =)

FRIE LCD B$r=4 com OFFKIKHZ;

RIBLEIINSERIRE TS segment FF IR

LCD RAM FB3R7Zfi# LCD MEREIE, LI RIFSBEIESF5FH

LCD RAM IR E/S, LCD BRiIEiRA4ETH

LCD Rd¢h

BINBS$R79 RCC #itHAY LSC (32kHz) , #RiE led I HSRRAERDINAL, THELERANED 0 BTG
FHMESHE, SIHHEIDMAREN—FN, BIEMESHME, HEEIRHZRRBIHE=RIEE,
BRI IMESHIE.

LCD ifsase

LCDCRO.LCD_FRAME Z{F23 0] LUESE LCD RlFNER, BIEmEmaIntE, BT MaER
1%

B 00: 64Hz

H 0l1:128Hz
B 10: 256Hz
B 11:512Hz

MEfeh (SMEREEREIR/NEMEE RC, 32.768kHz) BN ERIEIRISZHTOM.
LCD ExtER

FRSTEXT, LCD BrdiEfFiEs7as (LCDRAM) RIRJAZEMNT:

B 1/8 SR, FEZEERAJY 148 bits
B 1/6 HFRIVT, FHETARAKA 16%6 bits
B 1/4 BFRIVT, FETSAERAKA 18%4 bits
B 1/3 AFHHEILT, FEEEEAJY 18x3 bits
w12 HFIEIUT, FESSEIRA 18x2 bits

BFSETNERXT, FETERAS 18x1 bit
=31
LCDRAM HY##ES common (SSREILZIEH, FimtZE segment SR, Flgn, 1/2 S=HHEIT,
COMO B3iHY LCDRAM A9 ram0 bit0-17 —#EisEHHD BIMKLS SEGO ~ SEG17; COM1 B35S
LCDRAM ramO bit18-31 &[] ram1 bit0-3 —t2iEEtHH 754 SEGO ~ SEG17, LCDRAM HE“1"X
MR SEG BiERRE L RR, LCDRAM H5“0"SIMAY SEG EBARET.
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17.3.5.

LCD #=HIssFHa TS, A2 CPU . iRBFIE LCD IhaenIs IIRT LA /ol A N\ i
O, ASEEREI LCDORAM BILME IS B EES17EaEA,

TEERESSHEMT common/segment ] LCDRAM Z{IHIXERE, &4 LCDRAM JFR—1
SEG, LA 1/8 G=L#ER 9451, LCDRAMOO ~ LCDRAMO3 HIFFA{IF] LCDRAMO4 1 0-15 15
s

#3100

LCDRAM HY¥#ES common [ESEPIEH, FimtHE segment 51, FIgn, 1/8 H=LUERT,
COMO B3%5AT LCDRAM fY ram0-3 bitd, 8. 16, 24 Fram4 bit0, 8 —EiEEHF o BIMEL SEGO ~
SEG17; COM1 B%4Hf LCDRAM A ram0-3 bitl, 9. 10, 23 f0ram4 bitl, 9 —#iEHFS BN
45 SEGO ~ SEG17, LCDRAM HFE“1"IIMAY SEG BEF=LExR, LCDRAM F5“0"XJ AT
SEG BAER.

LCD =g TR, A CPU . iRBHRIE LCD Inaenys BRI LAUE /o A N\ i
O, AHEERAEI LCDRAM BILME I B AUES17EaEA,

TERARSZEEZME T common/segment 1 LCDRAM Z{UAIXKZRE, &4 LCDRAM SFR—
SEG, LA 1/8 G=L#ER 9451, LCDRAMOO ~ LCDRAMO3 HIFFA{IFN LCDRAMO4 1 0-15 15
oy

LCD {REMBE

LCD K Bias FB[EEH 3 MKiF: NEBEMEDE. SMEREESE. JIEENEREDER, Tha
ENRRBBRIEBER LA FFES Bias # Duty RIEBE., ZIEERIMNBEREDESIMIBE D ER, F
BRFESHRIINES [EEERER.

MEBRL

MEBEEFEET, VLCDH,VLCD1~VLCD3 BJLAEJ9 LCD SEG HitHakE 10 imA{EA.

AEBERMEIET,, LCD RYIKzNFB/E CRO.Contrast 125l ,

%= 17-1 NEREBFRES

W TFFRATR:

Cr0.contrast VLCD(1/3 bias) VLCD(1/2 bias)
0 1.00 *VCC 1.00 *VCC
1 0.94* VCC 0.92* VCC
2 0.9*VCC 0.85*VCC
3 0.85* VCC 0.8*vCC
4 0.81 *VCC 0.75*VCC
5 0.78 *VCC 0.7 *VCC
6 0.75*VCC 0.66 *VCC
7 0.72*VCC 0.63 *VCC
8 0.70 *VCC 0.61 *VCC
9 0.67 *VCC 0.58 *VCC
10 0.65*VCC 0.55*VCC
11 0.63 *VCC 0.53*VCC
12 0.61 *VCC 0.51*VCC
13 0.59 *VCC 0.48 *VCC
14 0.57 *VCC 0.47 *VCC
15 0.55*VCC 0.45*VCC
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yhaEBiEst

VLCDH
: Rx

|
|
VLCDH [:]
: E Rx

VLCDH

| Rx

VLCD3 |j—i VLCD3 lil_. VLCD3 :
| | K
VLCD2 ["]7. VLCD2 [:]_. VLCD2
i | R | R
VLCD1 |Ij—' VLCD1 I:I VLCD1
| R i R i R
DVSS DVSS [:] DVSS
LES 1/2 Bias 1/3 Bias
17-2 HMEREEREET
17.3.6. DMA mode
BILUEITIRE LCD_CR1 Y DMA_EN {\LEGEFEA DMA #HTTE. 79 LCD R9EHEL— DMAE
ENEZBINTxRNEES):
B £ DMAMUX =25 7=5_Li%HE LCD BiER DMA BiE.
B &S DMA =375 LCDRAM it e 2 pk (&Y B RUttbit 3R (EES bt AO(E 2 R,
S INTFEHE, SRS FEESEEXIRAY LCDRAM iblit,
B £ DMA IZHISFR PR E R ERII S RIF 2.
B 7t DMA &7Fes L RCE@EEL TR
m RIENARFNEKRREE GRS —F IR R 23PN ™4 DMA =i,
LGSR DMA I=4S8IEEREHERT, DMA 14I287Ei% DMA EiER k8 EredE—rhi,
17.3.7. LCD Hl
IiFRBTRS (LCD_INTF) : ZHrhBrfERedTH (IE=1) BY, &R REEZIRS, AT
LCD A LAKIX DMA 53K,
R A R ERMSBUESEEHEZE, ARE—MINSISIEERZHEZ G, BHEN
IRBTRE.
17.4. LCD H1F=
17.4.1. LCD Ee&EZfF=E 0 (LCD_CRO0)
Address offset:0x00
Reset value:0x00C2
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res Res | Res | Res Res Res | Res Res Res | Res Res Res Res
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15 | 14 [ 13] 12

11 [ 10 ] 9

8

| 7 [ s 5 4 | 3

2 | 1 [ o

CONTRAST][3:0]

BSEL[2:0]

DUTY[3:0]

BIAS RES

LCD CLK[1:0] | EN

RW

RW

RW RW

RES

RW RW

Bit Name

R/W

Reset
Value

Function

31:16 Reserved

Reserved

15:12 Contrast

RW

000

LCD XJtbEEEE

iE: X2 Bias BBERIFIEGEARBFEE S ERBR.

Constrast B,
0X0 A,

OXF A,

LCD iEZRITEE /N,
LCD IRIBER K, MWHLERK;

LCD iKIIBE S/, JIEEEERN,

11:9 BSEL

RW

000

Bias B [ESRRISEE
111: Reserved

110: WEBERFEASDE, KIDFEED

101: Reserved

100: AIBREERESDE, /NIHFEET

011: Reserved

010: KREPFEMESDE, PINFEER
000: HMEREEPEMET, FEINPBIRES

8:6 DUTY

RW

011

LCD duty Fg&

000: 8875

001: 1/2 duty
010: 1/3 duty
011: 1/4 duty
100: Reserved
101: 1/6 duty
110: Reserved
111: 1/8 duty

5 BIAS

RW

0:1/3 fmIE (¥IMR(E)
1: 1/2 fR/E

4:3 Reserved

Reserved

2:1 LCDCLK

RW

2'b01

LCD 13HsmERIsE
00: 64Hz

01: 128Hz

10: 256Hz

11: 512Hz

iE: LCD Wi = LCD 3R

Z=2xDuty

RwW

LCD {8tz
1: {#RE
0: =k

17.4.2.

Address offset:0x04
Reset value:0x0000

LCD EgE&1538 1 (LCD_CR1)
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Res | Res | Res | Res Res Res Res Res Res Res Res | Res | Res | Res | Res | Res

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Res INTF | DMA IE MODE | Res | BLIN BLINKCNTI[5:0]
EN KE

RES RO RW RW RW RW RW RW

Bit Name R/W Reset Value Function

31:12 Reserved - - Reserved

LCD HhifriRs
11 INTF RO 0 1: chlf

0: FoHHf

DMA Tt & (FRE
10 DMAEN RW 0 1: {s5BE LCD HhitfrfitA DMA
0: ZE)F LCD lffits DMA

FRfr{EEE
9 IE RW 0 1: {&gE
0: &+

LCD RAM B t&=i5eH2
8 MODE RW 0 0: #&=t 0

11

7 Reserved - - Reserved

LCD (NFBCE
6 BLINKEN RW 0 1: {EE

0: ZE)F

RNESAERS LCD HifalgiRE
5:0 BLINKCNT RW 0 ¥: LCD RXFSREF = LCD MR / (BlinkCnt+1)
LCD =hifIEIRE= (BlinkCnt+1)*(1/LCD MiBAER)

17.4.3. FRBRESSTESE (LCD_INTCLR)

Address offset:0x08
Reset value:0x0400

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res Res Res Res Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res INTF CLR Res
RW RW RW
Bit Name R/W Reset Value Function
31:11 Reserved - - Reserved
10 INTF_CLR R1IWO 1 hifinSiakR, 5 0iEkR, B 1L
9:0 Reserved - - Reserved
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17.4.4. EHBEESFE (LCD _POENO)
Address offset:0x0C
Reset value:OxFFFFFFFF
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res |Res | Res |Res | Res |Res | Res |Res | Res | Res | Res | Res | Res | Res | Res
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | S13 | S12 | S11 | S10 | S9 S8 S7 S6 S5 S4 S3 S2 S1 SO
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
Bit Name R/IW Reset Value Function
31:14 Reserved - - Reserved
Segx BHiEHIfAL
0: SEG & HE
13:0 Sx RW OX3EFF L
1: SEG X, ATLAFEREMBTIIEE, a0 10 &N E
H
17.4.5. iHEcES1FES 1 (LCD_POEN1)
Address offset:0x10
Reset value:Ox1FFF
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res | Res | Res Res Res Res | Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res | c3 c2 cl cO S14 | S15 | S16 | S17 Res Res Res Res
c7 c6 c5 c4
RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31:12 Reserved - - Reserved
COMx i (comO_com3)
0: COM HiHfEge
11:8 Cx RW F
1: COM &KX, AJLAFEREMINEE, 10 &S
H
Segx/COMy H =iz
0: SEG14~17/COM7~4 &g {sERE
7:4 SxCy RW F 1: SEG14~17/COM7~4 iitHXiA, mILAMEREMLINEE, 0
1O AEH BN
SEG COM 3 |BIThaEi%ki®H CRO.DUTY IRE
3:0 Reserved - - Reserved
17.4.6. LCD_RAMO0~3
Address offset:0x14~0x20
Reset value:0x00
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
D31 D30 D29 D28 D27 D26 D25 D24 D23 D22 D21 D20 D19 D18 D17 D16
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RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
LCD =g, B7~&% LCD B/nET
31.0 RW - 0 XIRZAY SEG COM RX mAE; 1 XIMHAJ SEG COM 32
Xa=;

iTE: TERCE LCD_RAMx BT, BFRIEFE 2 4 LCD Bdh
LCD_RAM4

17.4.7.

Address offset:0x24

Reset value:0x00

(LSI 5% LSE) R5ehk. BERASHIERRHE 2 1 LCD B,

31 ‘30 ‘29 ‘28 ‘27 ‘26 ‘25 ‘24 ‘23 ‘22 ‘21 ‘20 ‘19 ‘18 ‘17 |16
RES
15 |14 [13 [12 |12 [10 o NRE 6 |5 |4 |3 2 1 |o
D15 | D14 | D13 | D12 | D1l | D10 |D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
RW |RW |RW |RW |RW |RW |RW |RW |RW |RW [RW |RW |[RW |RW |RW |RwW
Bit Name R/W Reset Value Function
LCD R, B75&% LCD Bn&Em
15: 0 RW - 0 XJRZAY SEG COM R AT, 1 XIRIAY SEG COM X
It

iER: EECE LCD_RAMx RS, ZERIEE 2 LCD Ryt (LSIEE LSE) W5emk. BEFXSHIEREHE 2 1 LCD I,
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18.

18.1.

18.2.

RREHENR(TIML)

TIM1 @7

=& timer (TIM1) H 16 R RIED SRR B e EER A, ERLBAESMZR,

8iF: BAGS (AR PKENE, SEFERHRE (@R, @l PwM,
XIEBARIER PWM)

B AR R RA T LA FE AT 88 90 $MBE N RCC Bt 3Mias, MR BIZRATRE),
timer (TIM1) F@F (TIMx) timer E£M7H, AHEHTRR. BAIRTLARSESE,

TIM1 =451

16bit ML, ATEER LA THEMERERITEES

16bit AJ4RIEDIMES, FIFXSITELERAURTEPSRERH1T 1 Fl| 65535 RIS I
ZiX 4 MBS

— AR

— IR

— PWMF4E (GOSEETUITFER)

—  BpkfEzUEad

—  OIEfARRIREKPEIURIE

XA AT miERY B4 Ma
YNBSS ERT 2 ERT 2R EIERIEI DR I

HEITHEE, TITIEERBYE, ZAEHNE5FSE
REBMATTLEENSRNR L ESEASRSHNERRS
SFlT/DMA PR LA RS

— B itEEEmLE. mTREE, TEESInRN (BEREESERINERLR)
— MRS

— AR

— IR

— FZEBA

XIFEERY (ER) miSeSFAERIFRERIE B
ALRBNE SN B kR A HARI R R B R

77

=2
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TIM1_ETR[

TIM1_CH1[

TIM1_CH2[

TIM1_CH3[

TIM1_CH4[

TIM1_BKIN[

Internal clock(CK_INT) N
ETRF Trigger TRGO
ETRP Controller >
:J ETR Polarity selection & edge Input To other timers or ADC
detector & prescaler filter
TGl
ITRO ITR Slave
Hg% ——» " 3 | TRC TRGI Controller | LR€set enable, up/down, count
ITR3 —————»| T11F_ED| > mode
_»
TILFP1— > Encoder
TILFP2 Interface
REP
register
U ul
- R titi -
epetition
Stop, clear or up/down | [——» ch)Ju nter Hﬁl
PSC CK_CNT,
Prescaler
CC1l
[on " TI1FP1 =¥y ‘ ccl,,
i IC1 OC1REl
T Input filter & —> —ﬂ Prescaler ’—MPS CC1 register ’—q DTG | |
1 »| edge detector |T|1Fp2
I —> A
TRC |
TI2FP1 > CUyu 2y
= TI2 | Inputfilter & [TI2FP2 | lic IC2PS - C2REF| Output
i edge detector —2% Prescaler H CC2 register H DTG | | control
TRC —» %
cal ‘
s TI3FP3 ) SV cal,
i IC3 C3REF|
] > elzp:tdfelltt:crti‘r > —ﬂ Prescaler IC3PS CC3 register DTG
g TI3FP4 > A A
TRC |
» R TIaFP3 L+—> . Al y Uy ! ccal ,,
nput filter
"> P TI4FP4 » —ﬂ Prescaler |—C4PS CC4 register OCAREF
edge detector
TRC ETRFT
BRK Polarity selection
Internal break event sources /
Preload registers transferred
to active registers on U event

according to control bit

Event

Interrupt & DMA output

] TIM1_cH4

18.3.

18.3.1.

18-1 BRI ERT R EEIIEE]

TIM1 Tggtsik

RIE&TT

W RiEm RIEHIERRIIEERPD 22— 16 (Uit RS HBXH B Fae. XM
IR B, BTHEEE R LA TRAETEL. i EEsRd s ins $es o smis 2.

iHEEs. BalRESFRo MRS Ea U LBTEES, BMETEEETE

AT EERITEIE:

B RS FER (TIML_CNT)
B oS FEs (TIM1_PSC)
B BEEREEFRs (TIMI_ARR)
B EEIHEFS (TIMI_RCR)

N—

EITESAER.
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18.3.2.

B S FRENCERN, RS EEMNERST T BEnnTEE=Fes. RIBE TIMx_CR1
SN BhE IR (ARPE) RUIRE, MRS FsNNB RS EESRNEHRE
4 UEV IHMEIXRIR F5517e5. HitEESARI LiEE (MG R M) 3 TIMx_CR1
BFaa Rl UDIS (15T OB, FAEEHSH. EFMEHBaLIBRRET=4,

THEIES TS SMESAYRT ¢ CK_CNT IR5f), {NHIRE 714488 TIM1_CR1 HF=sPHIITEesF
BEfZ (CEN) B, CK_CNT ZABR.

iR, HRE T TIM1_CR 5772809 CEN MA— N EHTERE, THEREEFHAITEL.

FRsshesiaig

TR SRET AT LA EMERRYAT % 1 2l 65535 ZAIIMERES M. BEET— (£ TIMX_PSC FfF
BPRY) 16 [IEHEESEHIRY 16 (iTEES. EAXNMEHISFRETE R TS, CRBEIEiTIHE
T, TS SRESHISHIE F— IR BB EISRAT 1R .

18-2 FIE 18-3 {5 H TS IRERIEITHY, BRSO HEETSEGIF,

o psc Ut guyuyLu|
CEN ‘

Timer clock = CK_CNT ﬂ ﬂ ﬂ ﬂ
Counter register F7_)(F8)(Fo)(Fa)(FB)FC) 00 o1 ¥ 02 03
Update event(UEV) T

Prescaler control register 0 < 1
Write a new value in TIM1_PSC
Prescaler buffer 0 1
Prescaler counter o) 1fofafofafo)1)

18-2 MO IRERAISEN 1 TF 2 B, THERERRIRT FE

oK _pse iUy uyl

CEN ‘

Timer clock = CK_CNT ﬂ H
Counter register F7 F8 E@@ 00 01
Update event(UEV) T
Prescaler control register 0 < 3
Write a new value in TIM1_PSC
Prescaler buffer 0 3
Prescaler counter o) 1f2 )3 o) 1f2)3)

18-3 LTRSSRBAOSHN 1 TF) 4 B, M FE
T EEMRT
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M LitEEst

[ R, 2N 0 ZIBEEERITEEE, REXM 0 EF AT, HrE—MTEvES
=4,

MRESTHIESRMER, WERLITHESEES/UR (NESIHHHESEIRE) B, FEERENY. &
N, FEEMTENRTHE, FEEHREY.

£ TIMx_EGR FHFesP (B H4 A & MR HIES)IRE UG (tBRIFERTLAS= 4 — &R
=4,

IRE TIMX_CR1 HZes I UDIS i, AJLAZILEFENY, XiFtaILigERERESS Fae+ts
NFER s Fo17es. £ UDISMBEEZHI, BAEENHSEM. BEXE, BNZTESE
WS, THEESNIRE 0, RIS IREsAYTEEIS OB IRESAYEER). ok, IR
RET TIMx_CR1 FHfFas+ ) URS fI(EEEFNEK), 8E UG frEF=4E—E#H=E4 UEV, B
BHARIRE UIF iR EIA=4EFRE DMAIEK). XEN T EREHRE TEMRITEEs, B
PRI R,

HRE—NEHMEMET, MENSFREWER, BRI (KR URS f)iREEFHRGL
(TIMx_SR &fF=5+H UIF {i7),

B ESIHEESWENINE TIMx_RCR FHZE0IRA,

B EEEE FEFeaNEN B AR S E(TIMX_ARR),

B FROIRERRYE I R E N S 7 asAUE(TIMx_PSC FHFesINA).

TELH—LEIF, 24 TIMX_ARR=0x36 ATit ST AR SR FHIEE,

o psc HubuduyduEuyl
CNT_EN |
Timer dock = CK_CNT, vy duUU Uy
Counter register 31 )(32)(33)(34)(35)36)(00) 01)(02){03)( 04) 05) 06/ 07)
Counter overflow [
Update event(UEV) ]
Update interrupt flag(UIF) \

18-4 THERRRRI P, EBRT R 4EF70 1
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o pse Sy Uy

CNT_EN ‘

Timer clock = CK_CNT ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ
Counter register 0034 % 0035 0036)(0000 ) 0001 ) 0002 X 0003)
Counter overflow H
Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

18-5 LR P E, PERRTHPoSREF 9 2

o _psc L i gy

CNT_EN ‘

Timer clock = CK_CNT ﬂ ﬂ ﬂ ﬂ
Counter register 0035 0036 0000 0001
Counter overflow T

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

18-6 IHEL=RATRRE, AERRTER D SREF/9 4

CK_PSC UUUUUUUUUU

CNT_EN ‘
Timer clock = CK_CNT ﬂ H ﬂ
Counter register 1F 20

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

18-7 TR FE, REBRTHOSREF A N
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CK_PSE

CNT_EN

Timer clock = CK_CNT

uuuuyuiuuy Uyl

Counter register

Counter overflow

31 )(32)(33)(34)(35)(36(00) 01)(02)03) 04) 05) 06) 07)
]

Update event(UEV)

[

Update interrupt flag(UIF) ‘

Auto-reload preload register FF 36

Write a

new value in TIMx_ARR/

18-8 IH=RATFE, & ARPE=0 FFHIEFSEMH(TIMI_ARR ([RBFEN)

CK_PSE

CNT_EN

Timer clock = CK_CNT

HUuuuiUuy Uyl

Counter register

Fo_j(F)(F2 (3 Fa)( s 0} 0102 {03 04} 05 06) 07)

Counter overflow

[

Update event(UEV)

[

Update interrupt flag(UIF) ‘

Auto-reload preload register F5 36

Pl

Auto-reload shadow register F5 >< 36

Write a new value in TIMx_ARR

& 18-9 IT2ESATFE, 2 ARPE=1 FRIRIEFHEHFUEEANT TIM1_ARR)

AR

B THGRTI, WBEEERRIEFRE TIHEE 0, AEEFRHEMNENEEER T,
E—PEahEH.

MRFERTESISE, SATIHES TESHHSSFFR(TIM_RCR)TIRENXEG, HrEE
FEMH(VEY), BUERITEES Nmfd AT EEE 4.

£ TIMx_EGR FHF=sP (BT 8E (ERMRETUEHIRR)IRE UG i, BRFEAILE—E

B,

B TIMx_CR1Z5772809 UDIS (e LAZEIE UEV 4, IXHErTLUB G ATsE S 7P S5 NFER
B FEres. AL UDIS BN 0 ZBIASFETHEBM. AMm, IHEEHENSsIEsN
HESEHAITE, HBEMO NI EEEEHM 0 FHA(EMD IR EIAR).
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o, SNRIZET TIMx_CR1 ZFE8HHI URS RI(EEEINERK) . 8E UG (S 4E—\EH=E
4 UEV BRNKE UIF iR (B AT=4EFRF] DMA B3K), XEN Tl E R ERESEFakit
#=ET, ERTEEEIFRIRTRT.
YBREFEHEHR, TENSFEEEER, FERGRE URS (RNSE)EFIREAL(TIMX_SR &7
B8rhfy UIF i) thifiR &,

B ESIHSEHESN TIMX_RCR HERFHRS

B FDSRESRYE RS IR ST AYE(TIMX_PSC SHF209(8).

B SERIBEMINESFES W E T AT EE(TIMX_ARR HEEFHNS).
T EEEEITHEERAZANEN, BT EHEEmEERE.

o psc Ty gy

CNT_EN ‘

Timer dock = CK_CNT Uy Uy
05 )(04)(03)(02)(01){0) 36)(35)(34)(33 323130/ 27
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

& 18-10 IT24ESTFE, ABPATEFOSREF A 1

CNT_EN ‘
Counter register 0002 X 0001 X 0000% 0036 X 0035 X 0034 X 0033

Update interrupt flag(UIF) ‘

Bl 18-11 IHE=RATFFE, AEBITEHRDIREF 9 2
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o _psc L i gy

CNT_EN ‘

Timer clock = CK_CNT ﬂ ﬂ ﬂ ﬂ
Counter register 0001 0000 0036 0035
Counter overflow T

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

18-12 1 #0ERATFEl, RIBRRIFRO SRR F 79 4

o _psc Uy uy

CNT_EN ‘

Timer clock = CK_CNT ﬂ H ﬂ

Counter register 20 1F

Counter overflow

0
/
Update event(UEV) ﬂ

Update interrupt flag(UIF)

18-13 I #=SRIFFEl, PAIEBRTHOSREF I N

o psc JUUUUUUUbue gy
CNT_EN |
Timer dock = CK_CNT Uy UUy Uyl
Counter register 05_)04) 03 )0 01) 00} 36/ 35)34)(33)(32)(31)(30( 2 _

Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FF 36

Write a new value in TIMX_ARR

18-14 LTI, SiRBEREAH ERsITRIE RSt

FRIRXIFFARI (R LA T
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EPORYITHETL, THEMEEM O FHATTEEIBINERNE(TIMX_ARR 57Fe8)-1, FE—MtEEsiE
HEH, ARRATHTEE 1 FEFE—MTEE T EE N, REBM 0 FHAETEL.
FROSISHEINAE TIMx_CR1 78I CMS A% T 0 ifB. BEEREMAMEIENE, Bt
RSB ERN, X M (PRXITHER 1, CMS="01") [ LitERET (FPoRXISFE
2, CMS="10") M LM TR (PRXIFFEL 3, CMS="117)

FEERT, FEESAN TIMx_CR1 I DIR S, EHEEEHFFHIERXLRINTESE.
ALK S ISR R = EHiE, BrLAEE G sE R MR EHIES)IR
& TIMx_EGR FHFesHH UG (=EE#HSEM. AE, IHTEESENM 0 FFIAITE, Tt ERN
M O FFEATHEL,

IRE TIMx_CR1 Z77887H9 UDIS IR LAZELE UEV B4, XA LU E MRS S Eesh B A
B EHE F57es. Elt UDIS AFiEN 0 ZBIASFAEHEM. R, IHEENSRESE
BEEMNFAE, SeEm Eam T

ok, WERIRE T TIMx_CR1 ZH1FE+HI URS RIGEZEEFNSEK) , IRE UG (54— &=
4 UEV {BRIRE UIF ix& (B ART=EFHF] DMA B3K), XEN TR ERE RS HHEkit

BESRT, AT E AT,

HBREFHEMHIT, FIBNSESEHE, FEARE URS [UANRE) BEFREAL(TIMX_SR &7

2P UIF R iR E.

m ESIHHEHEESN TIMX_RCR HERFHIRS

B TSRESAIE RS INE TS (TIMX_PSC FH7:8)RY(E.

B HERBEMINESFES W E T AT EE(TIMX_ARR SHEa+ NN

E: MRENIHESHEETEET, BERSEEITEEEERNZIWEN, BT &5

R FRERRYE (R I FTRYE)

o pse yuututiugubuguyl
CNT_EN |

Timer dock = CK_ONT vl yuuUuUuuyl
Counter register 04
Counter underflow [

Counter overflow ]

Update event(UEV) | ] i

Update interrupt flag(UIF) \

&l 18-15 TH#4=RAFFE, REBRTTPSMEF7 1, TIMX_ARR = 0x6
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o _pse JUrU Uy UL

CNT_EN ‘

Timer clock = CK_CNT ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ
Counter register 0002 X 0001 OOOO>< 0036 0035 X 0034 0033
Counter overflow H

[

Update interrupt flag(UIF) ‘

18-16 LT EIERATFE, PIBBATERSAEF79 2, TIMXx_ARR=0x36

CK_PSC m w

CNT_EN ‘

Timer clock = CK_CNT ﬂ ﬂ ﬂ ﬂ
Counter register 0034 0035 0036 0035 >C
Counter overflow T

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘
Note: fEoverflow ™ A UIFIN,  rpial o 548 w2 A 3 3

18-17 LAY El, AIBBATETSAE F79 4, TIMXx_ARR=0x36

K _psc Uy uuuy

CNT_EN ‘

Timer clock = CK_CNT ﬂ

1

Counter overflow

Counter register 20 1F 01 m

Update event(UEV)

Update interrupt flag(UIF)

18-18 LRI E, AIBRRTSTSAEF 9 N
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18.3.3.

o _psc Ty gy
CNT_EN ‘
Timer clock = CK_CNT uuuuyudiuuyyyl
Counter register 06

Counter underflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FD 36

Pal

Auto-reload shadow register FD >< 36

Write a new value in TIMx_ARR

18-19 IHE4EERTFE], ARPE=1 BIRIEFEHGHEEE i)

o _psc Ty gy
CNT_EN ‘
Timer clock = CK_CNT uuuuyudiuuyyyl
Counter register F7

Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FD 36

Pal

Auto-reload shadow register FD >< 36

Write a new value in TIMx_ARR

B 18-20 THERATFE], ARPE=1 RSRUEHTE M (HEERHH)
ESiaER

RIERTHA T XM L. M TRENERSHOEFER. B3R EEESITEETE
BITATE, XBELTE PMW ESHTEE M.

XEREES NRIHE LGS Nt SiEMNTERSFR BRI 7578 (TIMX_ARR B3
EENETFRS, TIMx_PSC FEEE17es, IABEiiEl THYRIR/ ELR 1788 TIMX_CCRX)
N 2 TIMx_RCR EEIH#EFFETHE.

ESITHEIESE MM A — KA ZAT R

B [ BTSSR T EIRITHEES R T

B AR TERIT SRR
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B pRXTHEN MR ERMEX Tial. BRAXERET PWM RISAEIRERM 128, BE
BEBBTER PWM EH] 2 JREFH A=, EPRYFENT, RARTZENRN, MRE
PWM FEEARXRIF—R RS T, NERARIDHHERS 2xTck,

ESITHEEEEMINERN, ESEEREM TIMX_RCR HFEMNEEN. HEFSHHRE™% (8

JIRE TIMx_EGR HHJ UG i) EiEBISRBHRIMNEIEHIRETE, WEICESIHSRERS

>, UBPREEFHEMN, FHE TIMX_RCR HEFHFHNASHERNEIES RS,

ERRIITHEIVT, 3T RCREYETEE, BURT 2 RCR HEWE NS T R, HIE

i, BoE Nim, WEHRSHTE. NREEMHEREZHSE RCR, £ LimffFEEHH=M. 540,

XF RCR = 30%, EIHEBMMFELES 4 N LEsSE TESM (BURT RCRFBARYE) .

counter-aligned mode Edge-aligned mode

upcounting downcounting

metco U o AAREAERYE P A AT

ANAA AL NN
TIMX_RCR=1 UEV s TTTTTTTTTTT T T T T T T T T T T
ANAAA TV V L NNNNNNNNN
TIMX_RCR=2 UEV  _p T T T T T T T T T T T T
ANAANN VPV NN
TIMX_RCR=3 UEV  —ca TT TT TT T T T T | T T
s VNNV NN
synchronization UEV ~ —s—> T T T T T T T T T

By SW By swW By SW

Update event: preload registers transferred to active

UEV —>» L
registers and update initerrupt generated

Bl 18-21 AEE FEFERAINIF, & TIM1_RCR BIHFRRIRE
18.3.4.  HI$hilE

THEESAORTERRT LA LA TR SRRt -

B YEBETER (CK_INT)

B SMERATERMESC 10 ANEREIANG IR

m HNERRTEMER 2: SMNERRLAREIAN ETR

B EEREA (TRx) : FR—NENSEAS— N ERSRNTS M. fltl, TLEE—
ERTER Timerl fEAB—NERTES Timer3 BT IS,

PIERBEYEHIE (CK_INT)
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INRMIETIEHIREERLE, W CEN, DIR (TIMx_CR1Zfras) M UG (TIMx_EGR &HfFss) 2
3L ERUEHIN, FFERBEBERHES. RE CEN KSR 1, o SRasaInt 5l RERaT ¢
CK_INT #24it,

CK_PSE

CEN=CNT_EN

Ty

UG

CNT_INIT

[ 1

Counter clock = CK_CNT = CK_PSC

Counter register

uuuuyyiuUuuyyl
31 )(32)33)34)(35) 36 00] 010203/ 04) 05} 06) 07)

& 18-22 —h%E{ FAVIEHIERES, SRRSO SREF o 1

HpaEBREIShIRIERE 1
= TIMx_SMCR Z57280 SMS=111 ¢, IR #IEF, HEHEETLEEERANRINE EFHEE
ThETIHEL
TIMx_SMCR
TS[2:0]
e |
ITRx 0xx Tlng or% Encoder
] d
TI1_ED 100 5 - molel )
TI2F Rising TILFPL| o0 TRGI :23:1“
I:ITIZ . Edge TI2FP2 CK_PSC
Filter detector | TI2F_Falling ETRE 110 ETRF 5 External clock
111 mode 2
ICF 5
CK_INT Internal clock
mode
TIMx_CCMR1

ECE || SMS[2:0]

& 18-23 TI2 HMEPATERERESIF
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T2

[ I

CNT_EN \

|

Counter clock = CK_CNT = CK_PSC

|

Counter register 34 35

36

TIF ’—‘
/v /
Write TIF=0
18-24 SMEBEIHMET 1 TRUIEHIEE RS
SpERRISRIRT 2

BEE TIMx_SMCR FH7=80 ECE /9 1, IBEIRE., THERRRREBEIMNDItAR ETR ROE— LT

nE BT,

TIZFfr or;L
TI1F§ or%

TRGI 5
ETR

ETR pin

0
; 1D/"2"j'jr/8 ETRP Fiter | ETRF 5
1 e downcounter

‘ CK_INT;
3:0

[1:0]
TIMx_SMCR  TIMx_SMCR TIMx_SMCR

e |

Encoder
mode

External clock

model oy psc
)

External clock
mode 2

Internal clock
mode

ECE || SMS[2:0]

TIMx_SMCR

18-25 TI2 SMERAR A NIER]

- U UL
CNT_EN |

ETRP | | | |
ETRF \ \ \
Counter clock = CK_CNT = CK_PSC I ﬂ
Counter register 34 35 (36

18-26 SMEBATEIER, 2 THOIHIFBRE
fhER/ELRiEIE

F-MERREEHNERRE MRS T (B8 F5F) | SRR D
(aNIEK. SEERMMOMER)  MEHEs (PassfmbiEd) .
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MABOXENE T MAESRE, FAE—NRKREINES TixF, RF, — MeRIEEFa
SN~ E—MSS (TixFPx) , EALUEAMRIUEHIRRIBAMARE (FoimiRzsl. %5
SEIRDSHNAERZT TR (IcxPS)

TI1F_ED
Toslave mode controller
—»
TI1F R|smg 0

L Filter TI1F Edge ‘ TI1FP1 01
fDTS | downcounter detector | TI1F_Falling 1
TI2FP1
CC1P/CCINP 10 |ic1|  Dpivider IC1Pg
TI2F_Rising(from channel2) 0 /1,/2,/4,/8
Ll
TI2F_Falling(from channel2) — ____TRC |
> 1 From slave 1
mode controller

| ccis[r:0] | IcPs[1:0] | | cCiE |
TIMx_CCMRL TIMx_CCER

AR

B 18-27 fBER/ELEIEEEN:

E—MhENRE OCXREF(BERIFAEME, MR RERLHLES

BiE 1 BAEBD)

TIMx EGR )

\ APB bus

v

‘ APB interface

AT A rite CCR1H
Read CCRIH [~ i “!/i e; s e Ran
read_in_progress | 9 [write CCRIL

Read CCRIL| Y “=a 2 R

capture_transfer

output mode

compare_transfer IMx_ CCMR1 V

OC1P
CC1S[1] ) ‘ Capture/compare shadow ‘ (’ < £\ -OClPE
CC1S[0] Input mode register Comparator (from time base)

AR,

capture
CCIG e ) p CNT>CCRL
IC1PS p | CNT counter | CNT=CCR1
- -\ .
18-28 HFR/EVERVEIE 1 RIEFBEE
CC1P | TIMx_CCER
OCREF_CLR
0 0 Output oc1
ocref_clr_int x0 ——1 Mode 4>‘
ETRF— 1 10 1 Controller
CNT>CCR1 —output Dead- [2cL-PT11 A
- Mode time
CNT=CCR1
Controller | OCLREF | . orator OCIND L
L 110 0 Output OCIN
0 oy ——  Mode 4)‘3
1 Controller
TIMx CCER
TIMx_CCMR1 TIMx_BDTR | ccinp] [ ccIne] ccie |
OCICE_[0CIM[2:0] | |DTG[7:0] | TIMx_BDTR 0ssl | OSSR

18-29 FER/LLBIEAE HERD (BB 1 £ 3)
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18.3.6.

OCREF_CLR
ETRF

0
1

TIMx_SMCR —» Tothe master mode controller

0Ccs
CNT>CCR4 Gyt

- Mode Output
CNT=CCR4 | oc4
Controller | OAREF enable 75
CC4E TIMx_CCER
TIMx_CCMR2 | cC2M[2:0]

MOE | OSSI | TIMx_BDTR

MOE TIMx_CR2

18-30 fAER/EERIEERHILHER D (EiE 4)
AR R IR A — N IR S Fas il — I F S e Ak, TR (UR RS 7as.
EREIV S, BRRREER FHFaeL, RoBEFRIESSESRT.
HELLBRIRIT, RS FRIINTHRERER 7SR, AR FSTmlINBHIH T
EesR.

NIRRT

ERMABRET, BQNE ICx (F5 LENANLEE, ITHEEsNSR AR R/ RS e

o, YRR, HERAY COXIFIRE (TIMX_SR B7758) 5 1, MNRTETH] DMA IBIER

FIFF, WAEF=EiEE DMA R, IIRAERIASMIT CCXIF inEEENR, NESHRRITE

CCxOF (TIMx_SR Z1788) & 1. 5 CCxIF=0 TJi&k& CCxIF, BEEEVFAETE TIMX_CCRx E1F

SErhREIREIE R ATSMR CCxIF, B CCxOF=0 a]i&kk CCxOF,

AT BRRNEIE TI1 MR EFH BRI #0E8A0EE] TIMX_CCR1 HFss+, SEBUNT:

B EEEME NG : TIMx_CCMR1 &u&rzZEl TI1 AN, FRASA TIMx_CCMR1 FHEss+HY
CC1S=01, HRE CCISAN00, BEMHEE WA, FH TIMx_CCR1 FHFEE AR,

B RIBRAANGESHER, RERANEKSEAMENTEEERAS Tix B, BARKSEEHLE
TIMx_CCMRx Z785RY ICxF i), BIRMNESERS 5 NS HERRRR EREE),
1B E RN ST 5 MNTEHD; FELEATT LA Fok_int SER)IELESRAE 8 /R, LAFR
IANE TI1 E—RELRNGEHE, B TIMXx_CCMR1 FHfFEEHEA IC1F=0011,

TR TILBEREERIRIAE, 7 TIMXx_CCER FHF2sHE AN CC1P=0(LFHA)
BeERMATDMEE. BEAGT, BIIFEMRREEE— 1 ERRIBTEENZ, EIHMo IR
88328 (5 TIMx_CCMR1 772849 1IC1PS=00),

IRE TIMx_CCER %1728/ CC1E=1, AIFRIHEENERIRSERTP.

MRFE, BEIRE TIMx_DIER FF:EHH CCLE UAIFHEXPIIER, BIRE
TIMx_DIER 2722849 CC1DE {iIftiF DMA i53K,

HBRE—NMBNHIRET :

B FAEEMAERTRIGRT, TTEESAEREIEEE TIMx_CCR1 178,

B CCLF iREHIRE (PHRS), BERESED 2 MNESAUREIRRS, M CCLIF RE#iEkE, CC1O0F
HHWE 1.

WZET CCLIE i, MEF4— i,
WigE T CCIDE i, MERF=£—" DMAIERK,
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18.3.7.

18.3.8.

ATHIEmIREN, ENERHER RS ZANEREE, XEN T BREREIEHBIRG TR
S RS EE Z RIAT RE AR R HE S,
i IRE TIMx_EGR FHF=818MAY CCxG iz, TLABITHAFERNBIRPHHI/EL DMA IEK.

NIRRT (PWM input mode)

IZIEXERNRE R — MG, BRTIIXEIS, BIESMARRERIER:

B A IC (EEHMETEIR— TIXEA.

B X2 ICXEERILEEN, EBEEkHER.

B H— TIXFP ESHEIEAMEMNES, MAERIEHISSREENRESRIE.

Bign, SFEEUEWMAZR TIL LAY PWM ESHUKE(TIMXx_CCR1 FHZR)F G =L (TIMX_CCR2 &

F28)at, EARSEINTEURT CK_INT AOSRERFNTRS SHesAYE)

B %8R TIMx_CCR1 BB : B TIMx_CCMR1 B77E8H CC1S=01(% TI1),

B TIIFP1 B SR M (FsRIBASUEERI TIMx_CCR1 F#0iEMRITE1ES): B CC1P=0(LFiEHE
0.

B %R TIMX_CCR2 B9BRUAN: B TIMx_CCMR1 2172849 CC2S=10(0% TI1),
B EE TIIFP2 BRI (FEREHEEI TIMXx_CCR2): & CC2P=1(TEaHEN).
B ERERMABANESE: B TIMx_SMCR 1258 TS=101(5%#FE TI1FP1),
m EEMERESIEEASE: B TIMX_SMCR Y SMS=100,
B {FEEE¥k: & TIMx_CCER Z7F88+ CC1E=1 H CC2E-=1,
T L ‘
TIMx_CNT1 0004 X 0boo X 0001 X 0002 X 0003 ) 0004 X 0000
TIMx_CCR1 0004
TIMx_CCR2 0002
IC1 capture IC2 captuM IC2 captuM
IC2 capture Pulse width period
Reset counter measurement measurement
18-31 PWM BIANE AT
s B iR

TERHARTN(TIMX_CCMRx FfF885 CCxS=00)F, HHE {55 (OCXREF FIfEMAT OCX/OCxN)
BEBERBAPRENERELIAE, MM TR RS e ARtiRER. &
TIMx_CCMRx FfF=5-HEMAY OCxM=101, RIA]3EEHIHILERIES(OCXREF/OCX) NBETUIATE.
Xt¥ OCXREF #GRENBEF(OCXREF I ABEBEFERY), [RT OCx 153 COxP RIHHERANE

=

Do

f5lan: CCxP=0(OCx BFEFERY), M OCx #HEiEENEHEF., & TIMx_CCMRx ZHF2EHhY
OCxM=100, AJ3&E OCXREF (551K,
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18.3.9.

IZHRIUT, 7 TIMX_CCRx s FE7aatlit #iEe < [BRVELRINATERRT, ENAMREBEBIEN.
EABASTEBNAIFETFI DMA K. XISSE FEAVEH BRI — N A,

LR

HIRThEE R FRIESI—MaLIR,, HETET—REENREEETN. SitSREEBRRSE

BN SHERRT, LR TEEMan THRIE:

S LS (TIMX_CCMRx E17885hR0 OCxM 1) Fli H#lk E(TIMx_CCER 17284/
CCxP fI)EXMEMBRMASIH L. FEHCRTER, MHSIHTURFENEF
(OCxM=000). #WigZEMBIIETE(OCxM=001), #Hi%EMKTCHEF(OCxM=010)aiFHITEHE
(OCxM=011),

REFHIASEHFERRFRIREAL(TIMX_SR FHiFes+HY CCxIF i),

EHIRE 7 HENRTERK(TIMX_DIER 728+ CCXIE fi7), NIF=E— .,

EIRE T HENAIEBLNI(TIMX_DIER 21788+ #J CCXDE i, TIMx_CR2 Z1F28HHY CCDS firi%
% DMAEKIIEE), WF=4%—1 DMAEK,

TIMx_CCMRXx FiJ OCxXPE fi[i#% TIMXx_CCRx HZes BB e F AT T 7es. TRLHRE

X, FHHEM UEV 3T OCXREF fl OCx HiHiSBE =M,

EEHBERTLUAZNTEES I — MTEERE. Hd beiigl (e ik E=t ) thee ks — N

fki,

EHREANEESER:

1. EEFHEGESATER(IER, SMEB, FRDIAER).

2. BHEMOEEEEAN TIMX_ARR F1 TIMX_CCRx 27728,

3. MREFLE—HUETER, 88 CCXIE fi,

4. EEEEE, Fia:

B ERIHEEES CCRx ILECHTENE: OCx RIS I/, i8& OCxM=011
m & OCxPE = 0 2L =1728

B E CCxP = 0 EEFRMABBEFEN

B B CCxE = 1 {Fheimd

5. i&& TIMx_CR1 %7788 CEN fI/3ahit#1=s

TIMx_CCRx B 7St I HARMEEI R HTEFLASHIM IR, RURREAMESSFS

(OCXPE="0', &M TIMXx_CCRx ¥ FEHFes REEAE T REFHEHIIHET). TERSBHT—

MaIF
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Write B201 in the CC1R register

Counter register 003A 003B /BZOO B201

TIMx_CCR1 003A ¥ B201

OC1REF=0C1 \

Match detected on CCR1
Interrupt generated if enabled

18-32 il ELikiE=,, &% OC1

18.3.10. PWM &3}

FkiREE EERIEIVRT LA =4 —1 H TIMXx_ARR FFEAEMZ. H TIMx_CCRx FH{FesfiE
=HRIES.

7£ TIMXx_CCMRx 72879 OCxM IEN“110” (PWM #&={ 1) Z“111" (PWM B 2) , BEE
MR ES OCx MHBEF4—i. PWM, HIUBITIRE TIMx_CCMRX 178849 OCXPE i
(FREERIITREE R S 1758, REAEIRE TIMX_CR1 S7758M0 ARPE {7, (TEMA_Eit#E-ORIFR
R ) R B s R R T & 7 ae,

RERE—NEHMEHRIHR, TR ST B eER F57es, Rt EEsF Rt
B, WUBEIRE TIMX_EGR FHFEaHI UG (\CRYIIILAT BRI AR,

OCx HUtRME AT LUBIZ E4H7E TIMXx_CCER E1728 M) CCxP (7iRE, BrlLlRENEHEFEEIR
BB, OCx YHHEREEIZ(TIMXx_CCER 1 TIMXx_BDTR Z5778841)CCxE. CCxNE., MOE,
OSSI #1 OSSR fuRYAGEH. 1F TIMx_CCER ZFH{7ssATHEA,

£ PWM B (R 1 5iE 2) T, TIMX_CNT F TIMx_CCRx IR EH{TLHAR, (¥ETHEL=sRTTH
HAME)BEESEFS TIMx_CCRx<TIMx_CNT &Z& TIMx_CNT<TIMx_CCRX,

1RHE TIMx_CR1 178+ CMS (IAVAT, ERTERREB~HI0GXITTHI PWM (S HRXIFTHY
PWM {55,

PWM BiBXIFFRT

B ALEiHEE

= TIMx_CR1 FH#Fa8+H DIR AL AEAIEMEHRITR LT, SETERE—1 PWMIET 1 B96IF,
4 TIMX_CNT<TIMx_CCRx B, PWM £%{55 OCxREF A5, UK. 2R TIMx_CCRx Ffy
EVRMEXR T EEES(E(TIMX_ARR), N OCXREF ##5/9'1’, fNRLLE(EH 0, M OCXREF {REF
70, TEJ TIMx_ARR=8 FHilIiAXITFAI PWM iRz,
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Counter register (o)1) 23 a)s 67 8)of1
OCXREF
CCRx=4 L“““““““‘JAAAAAAA?
CCx1F ‘
OCXREF
CCRx=8 L“J
CCx1F FAAAAAAAAA?
OCXREF__ 1
CCRx>8
CCx1F
OCXREF 0
CCRx=0
CCx1F ‘

18-33 IiEXIFF A PWM L, ML (ARR=8)
B ETHEREE
2 TIMx_CR1 772801 DIR LA HITRA L.
£ PWMER 1, 2 TIMX_CNT>TIMx_CCRx B¥&%{55 OCxREF Ak, BNAS. R
TIMx_CCRx FRILLRIEARTF TIMx_ARR FRIBEREZRE(E, N OCXREF {&F/9'1, ZIEX TA8E
=4 0%HY PWM iKHZ.
PWM FRRIIFFETL
2 TIMx_CR1 FH7F25+A7 CMS {A/9'00 B AP SR (FrB EAERIECEXT OCXREF/OCX {55
HEERER). BIEAER CMS ([igE, tUtrErILAETHEER R LIt EETWE 1. EiTEs
B TTHEHEE 1. ST EERE LA A E 1, TIMx_CR1 HFesH a5 EI(DIR)
S ER, FERRIHENRE.
TEGEH LR RXISTRY PWM REAZRIGIF
B TIMX_ ARR=38
B PWMHEI 1
B TIMx_CR1ZF77&8HY CMS=01, EHINIFHEIT, SitEEEn NMEETRENRITE
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18.3.11.

Counterregiser (0 12 )(3) 43 &) 7 s )5 & 32 o) T
OCXREF
OCRx=4 ] |
Cox1F CMs=01 7
cms=10 A
CMs=11 b
OCXREF
CCRx=7
CoxiF CMS=10 or 11 \
OCXREF
1
CCRx=8 eM5=01 7
Cox1F CMs=10
cMs=11 Vo
OCXREF —
CCRx>8 CMs=01 7
COXIF CMs=10 A
cMs=11 bl
OCXREF — 0
CCRx=0 CMS=01
CM$=10
Cox1F ; CMs=11 ;

18-34 FHYIFTHY PWM JEHZ(APR=8)

AP RXIFHRI AR

B O HANPREFARNE, SAZSRRIELL/E NHEES, XMEREHE R LEE A T iHEE
RTF TIMx_CR1 Z57F284 DIR UAIHBIE. Lthsh, TEFABERATEX DIR 1 CMS £,

B AEFISETEPRNFTERNR NS EHEE, BAXRSFEATANER. Folitt: — R
BSANHEBRAEXRT BEIEMEAIE(TIMX_CNT>TIMX_ARR), UISREASHER. Fla0, a0
SITEESIERER it EMaisEm bitsl. —MRE 05E TIMX_ARR RFIESNITEES,
BEWER, BAFEEHEME UEY,

B FRPENTTEARRGNGE, REESINHEEE R E— MG ER(RE TIMX_EGR{i
FE UG i), FEAEEIHEHTEREPESITEEE,

B#MathFNFEREmA

BRERENRTIMY)EBEHRIREIMES, FEEEERRE LA KITIEE, XRIYEE
HEWFRATEX, AP RZRBEEE R BN B P IRIRER . BBIRFFRANERTS)
SRARFEXATIA,

FEE TIMx_CCER Z5f7887hA9 CCxP f] CCxNP fi7, AILAAE—MNEHIRSIHBSEERRME (I OCx
BREAMAIH OCxN),

B#M55 OCx # OCxN 1Bid FFIEHIRIAVES#HTIEH: TIMXx_CCER Z57788AI CCxE #1 CCXNE
{2, TIMx_BDTR #] TIMx_CR2 257788 MOE, OISx., OISxN, OSSI#1 OSSR i, EWFKmA
ZFINREREAMAILHIEE OCx #1 OCxN BYZHIAL. $55IRZ, fEHEHRE! IDLE IRZSEH(MOE TiZE! 0)
FEXARGE.
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[ERYiZE CCxE F1 CCxNE iSEAIEX, MSRFERFBE, WAERE MOE i, §— MEEHp
B 8 RISEX A 4SE DTG[7:0], SE(S2 OCXREF BILAFE4A 2 Big OCx ] OCxN, N5
OCx F] OCxN hEE:

B OCxBHES55EESHEHE, REEN LHGENTFSEESNLEFEE—NER.

B OCxNBHESESEESER, REEN LELAEENTFSEESNTEEE—NER.
ANERFER AT LAIE MM EEE (OCX 8 OCxN), MIAREF=AAERAEKH,

T KB R 7 IEX KA SAUm S SFISRIS%E(SS OCXREF ZEYX R, (R CCxP=0,
CCxNP=0, MOE=1, CCxE=1#H CCxNE=1)

OCXREF

OCX

OCXN ‘ ‘
<—» delay <—» delay

18-35 I XIBBNARNE M

OCXREF

I
| |

<—» delay

OCX

OCXN

] 18-36 FEXIFAAEIR KT fkH

OCXREF

OCX

OCXN ‘ H delay

& 18-37 FEXIFAALIR K FIERKH

F—NEENIEXEREEEREN, 28 TIMx_BDTR Z/7885H) DTG (4RIZEE.

EBTEM OCXREF ZEJ OCx 8§ OCxN

ERHETEEE. Mdttiar PWM), BEECE TIMx_CCER Z5f728H9 CCxE F1 CCxNE {iZ,
OCxREF HJLAFEREMZE] OCx 5¢& OCxN M. XANIheeaLAEE M T oo Fa, 7
HEAEE DX —MEFRRGREZ (FIg0 PWM S EZFHSEREF). 5—MERR, iR MNa R
TFHHEBF, S TFERBFRHIEXANE M.

i HRERE OCXN(CCXE=0, CCxNE=1)Y, BASRHIE, = OCXREF BXATIIENZEE. Hl40,
ANER CCxNP=0, Ml OCXN=OCXREF, B—AMHE, 2 OCxH] OCxN ZRi{HRERT
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18.3.12.

(CCXE=CCxXNE=1), 3§ OCxREF A&t OCx B, T OCxN#BK, X4 OCXREF {EA} OCxN 2y
B,

(ERFIZEINEE

SEARNZEIIRERT, KIEEOMIEHIN, BHEREESANBEFHESEHSBIEN. TieHtalEn
T, OCx#1 OCxN th A REfER—RI AR T BT L.
MEREEAILZREBAS M, sSELATRERR:
B CPU LOCKUP #itH
®  PVDHH
m [ CSS MEMF~ARIETE failure S544
B RERERRYEH
RpEfE, FIZEBEHEEEL, MOE AR, RE TIMx_BDTR 71 BKE A LIERERIZE
DIRE, FFEMANESARMRTLIEBTEER— 51750 BKP &, BKE 1 BKP AJLARIRI#K
&2, BB BKE I BKP (Ui, HFEIESEAZEISE 11> APB BItPEHEIRVEER, EILFEEST—
N APB BtTEHAZ /5, A REIEHEIHEIEEIS NRIAL
&79 MOE FREEHLIZRER, ELiMES(FRTERE iR MESEHIA(TE TIMx_BDTR &i7ss
PZERET T BREER. XTBRSERSERSESHRSESZETEER. 589,
IRZEHRASE MOE=1, MIEHEZRILRIIEN—TIER (15<) 7 BEZI ERRYE. XEF
ABNNRRSEESMENERLES.
HREFER (ENFEBN R HIUEERF), BTRNE:
B MOE fURLithiEhs, BEHETARINS., TRNSHESMRESE 0SS! ig), X4
FHEE MCU RIS % e KRR B R,
m —HB MOE=0, B—/1HHBERNMA TIMx_CR2 HFasHH) OISx (IRERIBF. R
OSsI=0, NERI=RFEMEREHIE, BNIERERMHRENE.
B EAERMEHET:
— BHEAHETEURSHEIAPRSERTRM). XERLERE, BIEERRREH
TR, LEIREtERL,
— WIRERRARTMKATE, EXEMBSENEN, EXZERE OISx 71 OISxN
(ERARE IR AN RO . BIEEXMER T, OCx 1 OCxN thABERERIIKANEIEZY
BB, £, EANEFHEL MOE, FEXREILEREER TR—L(CKL 2 4 ck_tim AYRTHH
FEHR).
— YR OSsI=0, TERtRREMfERL, SNRIFERERIL; 8—H CCxE 5 CCxNEZ—3%&
=i, (EREEILHENE.
B NFRIRET TIMx_DIER HF=aHY BIE i, SFRIZEIRSHFS(TIMX_SR HF=aHI BIF )91’
A, RUF=E— e,
B YNRIRET TIMx_BDTR H7s8HHI ACE i, £ F—"NEFEM UEV B MOE 4 B E NI,
N, XETLARRBTER,, BN, MOE IR {RIFHEERIWERE 1, I, XMFEaTLK
BaEZzE5H, RAULERERNERERKNRERL,. AeERENERbTeR=ME L.
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i NEBMARBEER. AL, SREBANEEE, TR (BatttaE B ikE MOE,
BT, IRSHRE BIF FEEHERR.

RZERTLAR BRKIEIAFE, EREIRMEERRERY, BH TIMx_BDTR ZHF7s8+H BKE i/FF
=N

RTYNEBATREERE, NFEBEPAITERFLUMRIENBEFNTSE. BATHERFREL
MEBESH(PLXEKE, OCX/OCxN RMFIMEEIEAPIRZS, OCxM BEE, RNZEFREFINRME). BFa
LABIE TIMx_BDTR ZH7e8HH LOCK {i, N=REFIPFHIEZE—F. £ MCU E{ifg LOCK {738
WIEK—IR.

TE SRR EaHE HSEA.

OCXREF

OCx

(OCxN not implemented, CCxP=0, OISx=1)

OCx

(OCxN not implemented, CCxP=0, OISx=0) ‘
OCx

(OCxN not implemented, CCxP=1, OISx=1) ‘ ‘
OCx

(OCxN not implemented, CCxP=1, OISx=0) ‘

OCx

e N =E———
(OCxE=1, CCxP=0, OISx=0, CCxNE=1, CCxNP=0, OISxN=1) ﬂdday—
OOC(>:()I(\I delay|€>» delay M delay

(OCxE=1, CCxP=0, OISx=1, CCxNE=1, CCxNP=0, OISxN=1)

OCx \—‘
—\—,—‘4—} delay
OCxN
(OCxE=1, CCxP=0, OISx=0, CCxNE=0, CCxNP=0, OISxN=1)
OCx
OCxN
(OCxE=1, CCxP=0, OISx=1, CCxNE=0, CCxNP=0, OISxN=0) <> delay

ocC
oo I

(OCxE=1, CCxP=0, OISx=0, CCxNE=0, CCxNP=0, OISxN=1)

18-38 MR FEAYEI
18.3.13. TESMERE(4-RTiBER OCXREF (55

MNF—MEERIEE, ’E TIMx_CCMRx FFasHXIMAY OCXCE {779 1, BEFER ETRF BINIRAY
=L OCXREF {SSHIMl, OCxREF (ES85RIFAREF, HEIT—IRAIEHSM UEV.
ZINRERBEA T ML PWM i3, AR TR,

f5Ig0, OCxREF {SSHILABKEI—EUa=savit, BT EHlE. XY, ETR SREENT:

1. SMNERRAR TR SRR TRiE: TIMX_SMCR EfFs5+HY ETPS[1:0]=00,

2. WIREEIEINERRIFMET( 2: TIMx_SMCR Ef7aa+HY ECE=0,

3. SNEBREAIRIE(ETP)FISNERREA IR ER (ETR) I LURIE R RECE.
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18.3.14.

TEIERTE ETRFBAZ NS, JRARE OCxCE fYE, OCxREF {SSHYEMHE. HEIXMIF
th, ERIEE TIMx EET PWM R,

(CCRx)
Counter(CNT)

ETRF

OCxREF(OCXCE=0)

OCXREF (OCXCE=1)

]
L L L
L]
OCxREF_CLR / %:REF_CLR
becomes high still high

& 18-39 i&k& TIM1 B9 OCXxREF

7 0B PWM 53SEEH 100% (£ CCRx>ARR) , MIE F—ritEee B R EH

OCXxREF,

758 PWM BIF4

HE—NMEE LFEEAMAHE, FEEE{UA OCxM, CCxE#] CCxNE, fE&R4 COM commuta-
tion SB{HRY, XETEEHAMREXEIR FEHFRL. XEMITLUTECREF T —SBRERE, HERE
— MZIEMEN AT EEERECE. COM BILUEIZIRE TIMX_EGR Z1F=8A9 COM {3k~
4, ETE TRGI EFHEHE A=A,

BERE COM BHIRLIRB—MREAL(TIMX_SR 17285/ COMIF i), XETMIRBIRE T

TIMx_DIER 217289
i, WF=%—1 DMA
TEZRZHEE COM

COMIE fif, MF=E—/ ehltf; NEREIRE T TIMx_DIER 772819 COMDE
BK,
EHE, =MARBEET OCx f1 OCxN i,

230/511



PY32F031 &5 SEFHf

W
Counter(CNT) /

Write COM to 1
COM event
CCxE=1 CCxE=1
CCxNE=0 Write OCxM to 100 CCxNE=0
0OCxM=100(forced inactive) Y 0CxM=100

Example 1 0Cx

N e

OCxN
COXE=1 Wrdite CCxNE to 1 CCXE=0
CCXNE=0 and OCxM to 101 CCXNE=1
OCxM=100(forced inactive) 0OCxM=101

Example 2
OCx

OCxN
CCxE=1 W:tg CCXNE to g CCxE=1
CCXNE=0 and:0CxM to 10 CCXNE=0
OCxM=100(forced inactive) 0CxM=100

Example 3 pcx

L
OCxN ’—‘ ’—‘

B 18-40 7374, COM B F(OSSR=1)

18.3.15. EARKHET

BRI (OPM) RZBEIFMARSRIHRI—MFH. XFMERrFHEEsmN —ANEE, FHE
—MEFAERERNZE, FFE— IR BRIEFEHIRIBKIT.
AJLABIE WETE RSt e, ERHtBRIEE PWM BRI T F=ER. 1RE TIMX_CR1
EFfFRRRY OPM (ISIR BB MR, XA LU EREHINEE T E#EM4 UEV ifZ

1k,
(NELCRIESTHERIRERER, AREF=E—1N KT, BaZhl (BERREESFEFMER) |
WIUN T ECE :

B [EEEU5E: TEEEE CNT < CCRx < ARR (458Iith, 0 < CCRx)
B [ATEUS: 1HEES CNT > CCRX
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|
OC1REF
I
oc1 |

TIM1_AR o

TIM1_CCR
JJIF
: >
<« —><>

tDELAY tPULSE

© Counter

18-41 BAFKEZAIGIF

Bign, HEEEM TI2BARLSNEI—N EFHEFHR, R teiay ZfF, # OCL EF4E—MKE

73 teuLse BYIERKIH.

{5/ TI2FP2 {E/ofitA 1:

B & TIMx_CCMR1 Z7Z2E7H) CC2S=01, B TI2FP2 I{&ZE] TI2,

B & TIMx_CCER Z77884RY CC2P=0, f§ TI2FP2 Reftaill_ EFHE.

B & TIMX_SMCR FH1Z=8+HY TS=110, TI2FP2 {EAMNERIEHIZAIMA(TRGI),

B E TIMX_SMCR Z728hAY SMS=110(f& &), TI2FP2 i FAKEaITEEE,

OPM HURFZ B N\ B FeshVEBERE (B & [ERT PRI EEs TN IliEs)

B tDELAY H TIMx_CCR1 Z7728HHHEE Y.

B tPULSE HEmIESEMICREZENZEERE X (TIMX_ARR - TIMXx_CCR1),

B BEIRELCVRICERES4M 0 B 1 R, ST EERARFESENE~E— N 1 E/ 0/
R, BI5EES TIMX_CCMR1 77886 OCIM=111, A PWM L 2; RIEEEAIGEIE
BETAEEZS7FEE . B TIMX_CCMR1 9 OC1PE=1 ] TIMx_CR1 &7+ ARPE; RS
TIMx_CCR1 FH1FesHIEELR(E, £ TIMX_ARR HiFssHIESBEE(E, 88 UG k=4
—NEISEH, REEFE T12 L— MRS, AfFl4d, CC1P=0,

FEXAMAIFH, TIMx_CR1 ZFfFeg+RY DIR 1 CMS IMGZE(R.,

EARTFE—NKH, FILUBURE TIMx_CR1 EFesRY OPM=1, & F—EFHEH(HITEES
M BEEEE(EREEE 0)FHFLETTEL,

13RI . OCx HRIE(ERE:

FEEPOPEINT, 7 Tix BARRSLBI0NEZIEIZE CEN LUSHNTEES. AEITHEESFLRIERE
RIEC BRI EF=4£ T it aVEE R, (ERXEEMEFRE—ENHE, EIERE 7SR5/ E
ff tDELAY,

ANERELAS/IERBHRERZ, BILURZE TIMx_CCMRXx Z51728HY OCXFE fif; At OCXREF(F]
OCX) BRI MAFBKIRELRINER, BIHAYRA SR ILECRT AR AL —1F. OCXFE R1EiB
BECE N PWML 0 PWM2 {EZCATEERA.

18.3.16. wIEfil& Rk HIRL(OPM)
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18.3.17.

IZET SO SR BR R R B H - K E A R Bkt , S5_ETFRANA T BiA Bk ERE
LARXE:

m fR—RYE, TR (TAREER) .

B ONRERI— MRS R R R AIAA, RUEE KIS,
B(FAEMARSROMES, TR FMER, TIMx_SMCR E7Ze8HRIM7
SMSJ[3:0]="1000" (HERI-E+AKR) , OCxM[3:0[{i/iRE/9“1000"5%1001" (AJEHftR OPM
w18 2) .

SNERICAHITRTESECE ot #iE, NABMAY CCRx MRIRE N 0 (ARR HFEgERPK

) . SNRITETESECEBRITEUEIL, CCRx UMATHET ARR,

i HTFESMEE, OCxM[3:01f1 SMS[3:0[FEH D AFESD, BBl 3 MRAKBXAL
UBANELL,

ZEDNAEEFOMTTHERN —EER. TIMx_CR1 Fu/ifg CMS[1:0]=00,

tim_trgi J H H
Counter(CNT) /—‘/‘/
tim_ocx J \— |

B 18-42 AT EEFRRA SR BKIPMRTUAIR A
miSEREOERR

ERRD RSB AAR . WRITEEE R TI2 BUiLiAIHEL, WE TIMx_SMCR Z{788+HY
SMS=001; WIRRTE TI1 LG, WE SMS=010; MNRITEMEERATEE TI1F0] TI2 5515, T
& SMS=011,

BITIZE TIMx_CCER Z17289f CC1P #] CC2P fiI, AJLAEHE TILF0 TI2 4Rkik; tNREE, &5
AN ISR R SmTE.

PRI TILF] TI2 I FRAEDIEE MmO, 8%, REITEEECEEM(TIMX_CR1 FHF
28rhfy CEN=1), MiH#EEMERIE TIIFPL 8L TI2FP2 FHIEBBkEIREN, TILFPL ] TI2FP2 2
TI1F] TR BB BN ISR IRIEHEEIERES, MRIKEIREFEE, U TIIFP1=TI1,
TI2FP2=TI2, RIEFmMINGSSHBRIRR, FETIHHEIKTFIARES. KERMINGESHIBE
R, iHEEEm R E TS, RS TIMx_CR1 25772809 DIR A THEMNANRE., AEit
HERRIKE TILIHEL. (KRS TI2 HHEEERRHKSE TILFI TI2 1H, EE—RARTILEE TI2)8
Bk EBSEHFITE DIR i,

fmiRes i S EAR HEA T AT — N EE A RISERIINERT R, XERETTEEERE 0 E
TIMXx_ARR 78 Bai8EBEEH#(IRIES M, 5302 0 E) ARR T2, 52 ARREI 01t
). FRLAMEFFAIHEC R /RECE TIMX_ARR; [E#f, 15kES. LUIRES. TADIHES. ESITEES.
REEEESENIENE. MEHECIINRMER 2 7328, EAREEMRE. EXME
I, THEEHKERIE B mAEeSANREN S AW BmaEN, RitEEsrIRSREisEnamigssi
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UE. HEUTRSHEEIMERSIEENS AN, TRIETAETENES, RR TILA TI2 AR

EIRT AR,
& 18-1 S M SREHRESHIXER
Active edge Level on opposite signal TI1LFP1 signal TI2FP2 signal
(TILFP1 for TI2, TI2FP2 for TI1) Rising Falling Rising Falling

Counting on High Down Up No count No count

TI1 only Low Up Down No count No count
Counting on High No count No count Up Down

TI2 only Low No count No count Down Up
Counting on High Down Up Up Down
TI1 and TI2 Low Up Down Down Up

—NNPREERIEES T LAERES MCU EEMAZEI/MNEOBIE. B, —RaEBReEs
RBSENENMEERRIEFES, XAKIEINTRIRETEEN. FEEHEHNE=MESER
THER, FTLUBEEEEI— MNP mAF AR — M TEESE 1L,
TER—MNTEESRERS, BRTIHEESHNFEMARESD. BRER 7 HEE 70058
B, BABIhZEWNEHEEHEIRY; BT seaEt e Rtesi BRI — MRIRARI=E, EXMIF
, BVBREEENT:

CC1S="01(TIMx_CCMR1 &57728, TI1FP1 BREIZ| TI1)

CC2S="01'(TIMx_CCMR2 257728, TI1FP2 BREIZE] TI2)

CC1P="0'(TIMx_CCER Z1F88, TI1FP1 A, TI1IFP1=TI1)

CC2P="0'(TIMXx_CCER Z7£58, TIIFP2 A &IE, TILFP2=TI2)

SMS="011'(TIMx_SMCR Z788, FTERIRAISE LA TEEER)

CEN="1"(TIMx_CR1 7758, t#\Bs(HaE

E B N EE N J

forward jitter backward jitter forward

Pt I I [ [ O

u down u
Counter P P

[ 18-43 frfiD=st&Rl FHITTHERERIRIFLhI
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18.3.18.

18.3.19.

forward jitter backward jitter forward
TI1
2 L
Counter 1\_1
7
d?v;l_‘—H up down
L

18-44 TI1P1 R4 REEHI SRR E IR
SERTERECE R RISRRZ R, IRMERSRSRINNERER. RS - M REEHIREIRIE
iR, ALANERMmERSMRIER, RENSHER (BE. NEE. HEE) . ERIHE
REYRISER AL AT RIFLL B RY. HRIEANSMAERIENR, ATLURREEAIRTENSEHITERS. MR
HJRERNE, ATLAMBHEESENERISE= MANERSFSE (EAESLAERER, FEALA
B—ERRETE) [ BALIET— ) EEREHTAER) DMA IERRIEEERIE.

TERIZRINA R EXINEE

TIM_CR2 772800 TILS {i, /oiFEE 1 UM ISRESERE— R IavE i, Sl 34
IR/ TIMx_CH1, TIMx_CH2 # TIMx_CHS3,

SEEH RSB AT ATE eI =R AUAIIRE, ARRAEEHINER.
SERIERSENED

(FRE&ERES (TIM1) 74 PWM (FEIREEIAR, ALMERS—MNER timer (TIM2) {ERHE

CRERTEE SRR E/REREEE. 3 MERTEMAM (CC1, CC2. CC3) BY—NRaki &R TI1

MNBE (BTIRE TIMx_CR2 Z7788HhRY TI1S i3RI , “EOERE#HXMSS.

MERIE SIS E B RIS AHER, WNEAE TIIF_ED, 5 3 MAANZ—Z{UAT, THEESEHM 0

FHAE. XEFE—DHRERENRIEHEE AR,

BOERES FRRER/LCRIBE 1 BEAMRET, MIRES/H TRC (E 18-45) . MRERMT

A NMBNZERIRTERER, A T DINRENES.

BOER S LARSRER BRI S — M, XANKHaETLL (BidfitA— COM SH14) BF%

TRENES TIML ZNMNEENEN, MEREREEF~4 PWMEERaISZX. EitiEOEhasE

ENRIEA—MEERER (MHREE PWM BER) ZEFEE—ANERS, XABKTED

TRGO BH#IXZEISHKERES TIML,

245 E/RENEREE TIMx ERTES, EXREXME—EREA LRETHZEHN—MNEEIIRIZI,

MR IEHIERTEE TIMX B PWM BEE,

B & TIMx_CR2 EHFEM TILS i, BME=ERESRNSIETRE TILHA.

m ERE: & TIMX_ARR AESXEGHEEIVRET TI1 PITWES), REMDIRESSEE—
MRARITEES AR, BRTERES ENRRE IR EERR.

B REEE 1 AREREN (% TRC): & TIMx_CCMR1 FHfFssH CC1S=01, MNRFE, £7ILL
REHFIRIKES.
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B REEE 2 5 PWM2 12, HEBGEKAYIER: & TIMx_CCMR1 &FHFs8+a7 OC2M=111 1
CC2S=00,

B %% OC2REF {/EA TRGO LAYt : & TIMx_CR2 ZHFE84H) MMS=101,

EERIEHISFeE TIML A, IEMRY ITR MASREMAMA, E S ERENTTE PWMF

5, HERIBIEES S ATEEAI(TIMX_CR2 FfFes+ CCPC=1), BERf/AHmAES COM H4t

(TIMx_CR2 2577859 CCUS=1), f£T—IX COM BE4f5, BEANT—HHI PWM $Z=H{I(CCXE,

OCxM), IXEJLATERLIE OC2REF HFHAHIFMT FiERmEsC,

TH1 S | [
TH2 | |
TH3 | I
Countjrc(s:z'l;) /l//l /l//l//l//l//l//
7
CCR1 C7A3 c7a8 X c79a X caas X c7aB X c79%
TRGO=0C2REF ] | ] | | ] | || N
com | ] ] ] l l |
oct — JITITTTo VeI [l
OCIN [
0C2N I

OC3N

| |
S0 S
1845 F/RISEBEOIA0SA)

18.3.20. TIM FI5MERRYALZ RIS

TIMx TERIRRREBESIEIN FA—MIMBRIREA RS . SMEl. EtEiRAiEC.

ME: SingEt

ERE—MERBASHR, HEEAICRD MR EFRwnt, BT, SR TIMx_CR1EH
f7a3H0 URS (AR, B E— MBS UEV, AEERTEREEFa5(TIMX_ARR,
TIMX_CCRX)EBH#HEHT 1 .

FELATRIGIFH, TI1 WG EFHESEE SHEEREE:

Write CCxE, CxNE
and OCxM for next step
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B ESEE LGN TI1 EFHE, EEERNERSENTR(ERGS, AEE(EaEKEE, Eit
{R¥F IC1F=0000), FUAREBIEDAERERTNOMES, FILAAEERE., CCLS MREREmAE
558, B) TIMXx_CCMR1 778840 CC1S=01, & TIMx_CCER 7758 CC1P=0 AR

(R EFHG).

m & TIMx_SMCR ZHF8+ SMS=100, BLEERB/AEMNER; B TIMx_SMCR ZHF2EF

TS=101, EFE TILERENIE,
B TIMx_CR1Z{Fes4h CEN=1, Zahit#iEs.

THEEEFHAKIENSRIT TS, ABESEERER TIL HI—DEFHE; A, HHEEsEERE
M O EFTFFHAITEL. FERY, fRARFRE(TIMX_SR 17884 TIF f)#IRE, RIE TIMx_DIER 17

#x 0 TIE(SRUR{ERE) S0 TDE(DMA (EREMANRE, FE—hifiERE—1 DMATEX,

TESRUEELELS1FEE TIMx_ARR=0x36 BIRIEHE. 7E TI1 EFHEFITEEEHSSiRE L2 E

AURERTER T TIL EINIRAVERLSHEE.

CK_PSC

UG

[

TIF

Counter register 31 EE@E 36 @m@@m@@

—

B 18-46 S\t&Ez{ N AU=HIFBH

MMER: THERRR
RERIEF RV N i EE S ERE TR,
EANTRIGIF R, RS RAE TI1 ARAIE BT

m EEEE 1 LU Tl ERRERF., BEEMNIEKRETE AR, RAEEER, FTLURES
IC1F=0000), fAER(EPNMERRIRTDINEE, FTUAEZERE. CC1S (VBT EFEmARBIR
JE, B TIMX_CCMR1 Z7258f1 CC1S=01, & TIMx_CCER 7758/ CC1P=1 LIFER MR

HMEREE ).

B F TIMx_SMCR Z7F8§F SMS=101, EEETE NI IEER; B TIMX_SMCR ZFHFEEF

TS=101, & TILEABNIR.

B & TIMx_CR1 FHfFa8 CEN=1, Eafit#es. E ==V, 2R CEN=0, UItEE=RAEER

&, MeRRBNBFME.,

RETILAE, HEESEFRKERSITTE, —B TI1 TSUEIETE, SiHESERTHasiE e

#RI8E TIMx_SR HfY TIF 58,

TI1 EFHEFIEEESERME IEZ BRVGERTER T TI1 BN IRAYE R ES,
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TI1 ‘

CNT_EN |
Count clock = ck_cnt=ck_psc

U

Counter registﬂ@X :X 33

34

354 36) 37) 38

TIF

Write TIF=0

A~

18-47 | HEARTC RO HIERER
MER: iRzt
BN RIS ERELT 2R,
ETEGIFHR, THEIESE TI2 MR EFHEF A Eitsk:

EREEE 2l T2 BEFE. EEBARKSETEEGS, FREETERKSE, RF

IC2F=0000), fRARBRIFHRARERMIRNS NS, FHEICE. CC2S (URATIRFMABIRIR,
& TIMx_CCMR1 27880 CC2S=01, & TIMx_CCER 17887 CC2P=1 LAFENR M (RGNNE

E8),

TS=110, &% TI2 {FABNIR.

HTI2 HI— 1 EFHGRT, THEESFAEARERATEIREN N itEl, BRRE TIF &,

HERSNTEZ AREERS, BUAT T2 MARINERLSHEE,

& TIMx_SMCR 77884 SMS=110, ECEEA S AMMAEL; B TIMX_SMCR FHfFest

TI2 EFHEF0T

TI2

[

CNT_EN

Count clock = ck_cnt=ck_psc

U

Counter register

TIF

—

18-48 [ Ji=ART\ NI HIFRES

ME3: SMERRIEPRTL 2 + RdARRS

HNEBRTHMET 2 AJLAS B — MRV (OMBRTSRT, 1 FgmiSsstRzlbRon—iefEA. Xid, ETR{S
SHEMEIMRITTPRIEA, EEMEN. HIREMAEN AT LIRS — M E B,
FEEWER TIMx_SMCR FH17a8A0 TS % ETR {F9 TRGI,

ETEAGFH, —BETIL EHR—PEFHE, ST ETR 98— LFHBR EiHHE—X:

1.

B ETF=0000: REJEK
B ETPS=00: B 5hse
||

j&@id TIMx_SMCR Z17e5f BN B A MNEES

ETP=0: #&l ETR N EFHE, & ECE=1 {SaE/MNEREIHMER 2,
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2. WUNTEERE 1, &N T iEFHE:
B |IC1F=0000: REJERK

B RERFP AR MR, FHRERE

B & TIMx_CCMR1 Z{F88Hh CC1S=01, &R NRILR

B = TIMx_CCER &Fss+ CC1P=0 LAFAERIME (RN _EFHE)
3. B TIMX_SMCR ZH7FgsH SMS=110, EEEMEEAMAE. B TIMX_SMCR FHFEEH

TS=101, & TILEARNIR,

LTI EHI—NEFER, TIFIREHIRE, THEERFAE ETRAV EFHAITEL. ETR{ESHILEFH
BRI EUESSEFREAIERYZERT, BURT ETRP MINRIERLEL.

TI1

]

CEN/CNT_EN

Timer clock = CK_CNT=CK_PSC

]

ew [ L L[ L]

[

Counter register 34

35

36

TIF |
& 18-49 HMERRTEMERT 2 + AlAIRT, FROIEHIEBES
18.3.21. ENEEREE
TIM EERfeREREBEIE, T timer RIS EERINGE. JI—NEMNGT RN, BAILXYS
—METFMECHIERT SRR EE R ITE L. BE). FELEEITHERE.
18.3.22. ifAiftEzy
LR EHNERERAS, 1RIE DBG #Ebkth DBG_TIMx_STOP HIRE, TIMx IS LAGKERIEE
TEsEELETLE
18.4. TIM1 SFiEiR
18.4.1. TIM1iEHISTF=E 1 (TIM1_CR1)
Address offset:0x00
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res Res | Res Res | Res | Res Res Res | Res Res Res Res Res Res
1-5 1-4 1-3 1-2 1-1 1-0 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res CKD[1:0] ARPE CMS[1:0] DIR | OPM | URS | UDIS | CEN
- - - - - - RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31:10 Reserved Reserved
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Bit

Name

R/W

Reset Value

Function

9:8

CKD[1:0]

RW

00

AR SRR F

X 2 (5E NAEERTEEATER(CK_INT)SRZR, FEXATAFNE3E
RRAFSHFIRKERETR, Ti)FT AR R #h 2 BRI
STELHBI

00: tDTS =tCK_INT

01: tDTS =2 XtCK_INT

10: tDTS =4 xtCK_INT

11: (RE, TEFERAXNEE

ARPE

RW

BTN E R I
0: TIM1_ARR ZFe8i8BEH
1: TIM1_ARR Z77estiaE \EE)hes

6:5

CMSI[1:0]

RW

00

Jrine e s P

00: WEXITHER., THESIEAEA(DIR)AE LakA it
01: ouNdFR 1, IHEREbA EE T, BE
HmbEE

(TIM1_CCMRx Z7F88th CCxS=00)Ry%H Lb iz
i, REtEEEE NHETHIRE.,

10: Ao 2, TR E A ERE T, 14K
BREE LA T, EEARENEE
(TIM1_CCMRx 277887 CCxS=00)A9%H Eb R iR
T, REHERE EHEERIRE.,

11: FPoxds$iEs 3, TR E A ERmTHEL, 14
BREME AT, BEENRHEE
(TIM1_CCMRXx 51788 CCxS=00)A94H Lt iR
EhI, FErtEEsmE ERE TR E.

i EITEESFISRT(CEN=1), RAITFMNLIBXITHER ik
Fljhdaxd>iE=,

DIR

RW

7317

(g M

1: TR TR

T SRR E AP IR THEI B iSRRI URTY, 11U

ARE

OPM

RW

EAfKIPIET
0: FEREEFSEMHR, HEEAEL
1: ERETREMEM(ERR CEN DAY, THEEsELE.

URS

RW

BEIFMEKIR

HBZAnERE UEV EHRIR

0: MERAFFAEFHRIT DMAFR, UTIME—FH
FEE—NEFTRRER

DMA 53Kk

- TSR T

240/511




PY32F031 &5 SEFHf

Bit Name R/W Reset Value Function
- IRE UG I
- MR HRe = 4RO ERT
1: MRAFF=EEFHHEE DMA EK, NRBIHEESS
/i E— N B
#ak DMA 153K
B EEEE
BHHEEZASIFZRLE VBV SR 4
0: FB¥F UEV, EH(VEV)SHHTME—FH=%:
- THERE T
- iRE UG
1 UbIs RW 0 - MR =R AR ST
WEFISFRECEA BN TEEE.
1: FIF VBV, AFEEHSN, S F5Fs
(ARR,PSC,CCR){RIFEAIRIE.
NRIRE T UG UBMETEHIRE AR H T — MRS,
U= TR SRS R EE A1
FFFTEIER
0: ZIFiH¥es
0 CEN RW 0 L; FHEitEEs
E: ERMHRE T CEN{ZfE, SMERRTHE. RS
SR BE L. AR LABEthES 4R E CEN
1AL,
18.4.2. TIML {E$ISESE 2 (TIM1_CR2)
Address offset:0x04
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res Res Res Res Res Res | Res | Res | Res | Res Res Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res OAI].S OI’\?B O:;S OII\?Z OZIS Oll\?l O]I-S Tél MMS[2:0] CCS:D SCS: Res ICDIg
RW RW RW RW RW RW RW | RW | RW | RW | RW RW RW | RW | RW
Bit Name R/IW Reset Value Function
31:15 Reserved - - Reserved
14 oIs4 RW AR 4(0C4 fiiH). £ 011 i,
13 OIS3N RW 0 HEHHZSRIRA 3(0OC3N #id)., &0 OISIN fiI
12 0IS3 RW 0 I ESHRIARS 3(0C3 Hit). &0 OIS1 {3,
11 OIS2N RW 0 SRR 2(OC2N i), £ 00 OIS1IN {iZ,
10 oIs2 RW 0 BIHESRIRES 2(0C2 i), 20 0IS1 {1
BIHESARAE 1(OCIN Hilt).
9 OISIN RW 0 0: = MOE=0 R, EXf5 OCIN=0
1: 3 MOE=0fY, ZEXfg OC1IN=1

241/511



PY32F031 R5IS%&Fff

Bit

Name

RIW

Reset Value

Function

i BRISET LOCK(TIM1_BKR EH7Fe88)RkaI 1. 283
&, ZABEBIER.

ols1

RW

EHERIAE 1(OC1 i),

0: % MOE=0R}, FNERLIT OCIN, MFEXSF OC1=0
1: % MOE=0HRY, ¥R T OCIN, MIFEKXSF OC1=1
it BRIEET LOCK(TIM1_BKR ZHF28)%50 1. 283
&, ZAREIEL,

TI1S

RW

TI1 5%

0: TIM1_CH1 ERLER TI1 A,

1: TIM1_CH1., TIM1_CH2#1TIM1_CH3 EMZSEE
ER TILEA,

6:4

MMS[2:0]

RW

000

FEF R

XA TSEEEEER TEEINENSENESER
(TRGO), mIREHIEEN

T:

000: & - TIM1_EGR Z7s8h7 UG A TEAfitA
BtH(TRGO), NSRRI (ERHET TFHIMEIEHIRS)
F=EENM, N TRGO EAYESHEXISLARAIEN

SE— TR,

001: FtiF — IHEIEE(FRE(ES CNT_EN R TENfALR
tH(TRGO). BRFE
FERE—MEEsZ el sssisH NER BRI — SO,
THEBEREE S 2T CEN #=HIAAD ISR T AR A
NESHIBESRE. Hit#=stREsS%<E
FhuRBAR, TRGO LB—NMER, BRIBEETE/M
&0 TIM1_SMCR Z51788+ MSM {UAYHEA),

010: EEHT — BB HROEMABA(TRGO), fign, —
AN EERT B AR T LA B E— N AT BRI SREE.
011: tb&fkit — —BRE—IRIEIAS—R LRI, 2
ERE CCUF iR BIREERNE), fkmHixt—
ANEBKH(TRGO),

100: L¢EZ — OCIREF 554 ATFEMARH(TRGO),
101: LYER — OC2REF (EE#ATFEMARIL(TRGO),
110: HEZ — OC3REF (55# AT EAMARIE(TRGO),
111: LYER — OCAREF (5S4 AT EMARIH(TRGO),

CCDS

RW

FRSRIEV ISR DMA 5512
0: HARYLE CCxEH{HRT, 1XH CCx B DMA iEK,
1: BREFEFEMERT, EH CCx A DMA BR,

CCuUs

RwW

TR/ L BRI s

0: WNEFEFRCBI=HINETERERAI(CCPC=1), Regmid
RE COM EFHEA.

1: INRESR/RIEHINLEFEEERI(CCPC=1), aILUEd
®& COM figf TRGI k£

N— EFHaEFE].

i ZMRNEEEMNaLBEEER.

Reserved

Reserved
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Bit

Name

RIW

Reset Value

Function

CCPC

RW

R/ LB R L

0: CCxE, CCxNE #1 OCxM ISRz,

1: CCxE, CCxNE#F]OCxM I @f%Esny; kB
&, BfiRERET COM

S,

i ZMURNEEEMNaLBEE(ER.

18.4.3.

TIM1 MERIEFIFFRR (TIM1_SMCR)

Address offset:0x08
Reset value:0x0000 0000

31

30

29 28

27 26

25

24

23 20 19 18 17 16

Res

Res

Res | Res

Res

Res

Res

Res

Res Res Res Res | Res | SMSJ[3]

RW

15

14

13 12

11 10

9

4 3 2 1 0

ETP

ECE

ETPS[1:0]

ETF[3:0]

MSM OCCS SMS[2:0]

RW

RW

RW

RW

RW RW RW

Bit

Name

R/W

Reset Value

Function

31:17

Reserved

Reserved

16

SMS[3]

RW

0

P SMS iR

15

ETP

RW

HNERRRIRME, IZEDERER ETR & ETR IREWAIEMA
BE,

0: ETR N#TRM, BEFHE LFHEEM

1: ETR RA, {REBFHE TEEEM

14

ECE

RW

HMERRTEPERE. IXAIfERESNERAT SR 2
0: HNEBRITHIET 2 AERE
1: SNERRIEPHRE 2 88, THERRR TIFfE ETRF (SSHYBRA

13:12

ETPS[1:0]

RW

00

HMNERfL AT IRES. FNERIAR(ES ETRP SIERNAES
TIMLCLK $ERRY 1/4, — N SRESRI LA (ERE, LAREK ETRP
BB, HENPURIMBIT P EEZEY.

00: TR SMEERAF

01: ETRP S 2 9947

10: ETRP $EM 4 9537

11: ETRP $EEM 8 537

11:8

ETF[3:0]

RW

0000

HNEBRMAZ IR, IXLLTE M SRHE ETRP (S SRR RTE
ETRP EFIERIKE. XM FRRH— NS 25E8Em,
ERUTHENEEE, N MESN SRR EFEREINTEER.
0000: RBIEKeS, £ DTS TR

0001: fSAMPLING=fCK_INT, N=2

0010: fSAMPLING=fCK_INT, N=4

0011: fSAMPLING=fCK_INT, N=8

0100: fSAMPLING=fCK_INT/2, N=6

0101: fSAMPLING=fCK_INT/2, N=8

0110: fSAMPLING=fCK_INT/4, N=6

0111: fSAMPLING=fCK_INT/4, N=8

1000: fSAMPLING=fCK_INT/8, N=6

1001: fSAMPLING=fCK_INT/8, N=8
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Bit

Name

R/W

Reset Value

Function

1010: fSAMPLING=fCK_INT/16, N=5
1011: fSAMPLING=fCK_INT/16, N=6

1100: fSAMPLING=fCK_INT/16, N=8

1101: fSAMPLING=fCK_INT/32, N=5

1110: fSAMPLING=fCK_INT/32, N=6

1111: fSAMPLING=fCK_INT/32, N=8

WAIKIES ETF[3:0] = 1 8 2 8& 3 B, DTS #ARE AT
CK_INT X%

MSM

RW

FIMIE

0: FiEH

1: AR (TRG) ENSEHEIER T, LA ESRIER8s(E
d TRGO)SENZHRIER MMM ER REINREL (BT
TRGO) ., XXMERIE/ LN ERT2EREEI— R —AISNERSE AT
BEEEREN

6:4

TS[2:0]

RW

000

fiRiERE, X 3 (EEATELSIHERREA.
000: Reserved(ITRO)

001: Reserved(ITR1)

010: TIM2(ITR2)

011: TIM17(ITR3)

100: TI1 RYEHENIRER(TILF_ED)

101: JEREAYERS M 1(TILFPL)

110: IERENERERA 2(TI2FP2)

111: SNERRRARBIA(ETRF)

i NEREESHTHFEERIODEEN, BIERFERX
LEAEHEREA)

OCCs

RW

OCREF j5FRIEZRNL, 1ZATI%E OCREF RYEIRIR.
0: OCREF_CLR_INT i##%%| OCREF_CLR A
1: OCREF_CLR_INT i&E#3l ETRF

2:0

SMS[2:0]

RW

000

MEILERR, JMEFTINIES, MRESTRG)NELES
FEHR RIS MR AR MAE R (NI HI 2 2e Sl 2 2shi
)

000: KEFIMIE

WNER CEN=1, M5 IR=8EREHPIERRTEIRE],

001: #mABEsERt 1

TRIE TILFP2 RYEBSE, THERESTE TI2FP1 RILiAM £/ FiHEL.

% SMS[3]=0:

010: #wAE=stEs 2

TRHE TI2FP1 RYEBSE, THERESTE TILFP2 RILiAM £/ T4k,
011: YmAg=stEsl 3

TRIEEhENRIERSE, 1HERESTE TILFPL #] TI2FP2 A9 GM L/
T

100: SfitEs
ERRNARBA (TR EFHEEFIALITHEES, FEA4E—
N EHSEENES.

101: =R
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Bit Name R/W | Reset Value Function
LR (TRG) AR, THEESAIRTAE. —EMARALZ
HME, WHHEEIL(ERER), THEREIIEILEER S
19,
110: fi&iEsg
ITHERAEMARA TRGI N EFHBEMNIEREL), RBITHEEN
EhEZEn.
111: SMEBRIEMER 1
BEHRAR BN (TRG)H EFHEIRENIT8ES.
iE: R TILF_EN L AMRRA(TS=100)8, RERFEMIE
B, XEFEA, TIIF_ED &K TILF AR EE—1 KR,
M EE R ENEMARBAIETE,
# SMS[3]=1, SMS[2:014/RECE A 0.
000: HE"EM+HR R - FTRBA (tim_trgi) B9 LFHE
EIANITEEE, SRS ER R R E T EEs.
i ERISEENT, AEEA vev (EA rgo MILES, (AP
mms A~geBcE/H 010)
7 18-2 TIM1 yEBRARIER:
Slave TIM ITRO(TS=000) ITR1(TS=001) ITR2(TS=010) ITR3(TS=011)
TIM1 Reserved TIM2_TRGO Reserved TIM17_OC1

18.4.4. TIM1 DMA/FRE{#EEEZSFaE (TIM1_DIER)

Address offset:0x0C
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res Res Res Res Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res
1-5 1-4 1-3 1-2 1-1 1-0 9 8 7 é é 4 é 2 1 0
RW RW RW RW RW RW | RW | RW | RW | RW RW RW RW RW | RW
Bit Name R/W Reset Value Function
31: 15 Reserved Reserved
TDE: ftiFit’R DMA 5K
14 TDE RW 0 0: ZEIFf’AZ DMA B3R
1: VFfitA DMAEK
COMDE: #tif COM fJ DMA ik
13 COMDE RW 0 0: Z)F COMAJ DMA B3R
1: #t¥F COM 9 DMA &K
CCADE: FeiFsA/LLE 4 B DMA 53K
12 CC4DE RW 0 0: ZEIEHBIRILLER 4 B9 DMA IBEK
1: FEVFBIRILLE 4 B9 DMA B3R
" o W 0 CC3DE: FIFHR/IELE 3 B9 DMA i53K
0: ZEIHIR/ELER 3 9 DMA i3k
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Bit Name R/IW Reset Value Function

1: FRVFBER/ELER 3 BY DMA 53K

CC2DE: FeIFHER/LLER 2 9 DMA iE3K
10 CC2DE RW 0 0: Z5)HE5FR/EKER 2 B9 DMA B3k
1: SUFRER/LLE 2 B9 DMA B3R

CCI1DE: FIFEIR/ELE: 1 B DMA iEK
9 CC1DE RW 0 0: ZIHEFR/EEE 1 89 DMA 153K
1: RUFRER/LLE: 189 DMA B3R

UDE: FiFEFHY DMA iBE3K
8 UDE RW 0 0: ZFE#HAY DMA B3R
1: RUFEHA DMA B3R

BIE: FIFRNIZES R
7 BIE RW 0 0: ZEIFRIZE R
1: AFNZEFET

TIE: FiFftA SR
6 TIE RW 0 0: ZIHfb& iy
1: RFfbARRE

COMIE: £3IF COM Fltf
5 COMIE RW 0 0: Z£1E COM Hlif

1: #iF COM =iy

CC4IE: FiFHESA/ELER 4 HHlkT
4 CC4IE RW 0 0: Z5)HSHR/EER 4 Fhifh
1: FOUFHREER/LLES 4 Shlf

CC3IE: FIFRFR/ILLE: 3 i
3 CC3IE RW 0 0: ZEIgR/ERE: 3 il
1: FOEFHREER/ELES 3 Rl

CC2IE: FiFsk/LLE 2 chlfr
2 CC2IE RW 0 0: Z5)HHER/ELER 2 Fhifh
1: FOFRIRELE 2 Hlf

CClIE: FeiFHEsA/ELER 1 ik
1 CCL1IE RW 0 0: ZEIgR/ELE: 1 o
1: FOVFHREER/LLES 1 hlf

UIE: RIFEFRT
0 UIE RW 0 0: ZIFEFHART
1: RFEFTRE

18.4.5. TIM1 KSSFEEE(TIM1_SR)

Address offset:0x010
Reset value:0x0000 0000
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31 30

29 28

27

26

25

24

23 22 21 20 19 18 17 16

Res Res

Res Res

Res

Res

Res

Res

IC4l | IC3I | IC2] | IC1I | IC4l | IC3I | IC2I | IC1I
F F F F R R R R

Rc_ | Rc_ | Rc_ | Rc_ | Re_ | Re_ | Rc_ | Rc_
w0 w0 w0 w0 w0 w0 w0 w0

15 14

13 12

11

10

9

7 6 5 4 3 2 1 0

Res Res

CC4

Res OF

CC3 | CCc2

OF

OF

CC1
OF

Res

CO | cca | cc3 | ccz | ccl
BF ™ Ime | F | F [k | F |YF

Rc_
w0

Rc_ | Rc_

Rc_
w0

Rc_ | Rc_ | Rc_ | Rc_ | Rc_ | Rc_ | Rc_ | Rc_
w0 wO w0 w0 w0 wO w0 w0

Bit

Name

R/W

Reset Value

Function

31: 24

Reserved

Reserved

23

IC4IF

RC_WO

TREGRER 4 RS
20 ICLIF ##A,

22

IC3IF

RC_WO0

TIFBHEER 3 s
£ ICLIF iR,

21

IC2IF

RC_WO

TREGRER 2 RS
20 ICLIF f5iR,

20

IC1IF

RC_WO

TREERIR 1 i5&

(X HERAYE B EC BN\ AR B TR AR Ak
=4, ZiFCTHBEHE 1. EHRGBECREITIE
TIMx_CCR1 350,

0: TEERKR™E;

11 RETHRREEASMG.

19

IC4IR

RC_WO

LEFtinmEk 4 tns
20 ICLIR f&EiR,

18

IC3IR

RC_WO

LEFHnHER 3 s
£00 ICLIR ##iA,

17

IC2IR

RC_WO

LEFHnHER 2 s
20 ICLIR #iA,

16

IC1IR

RC_WO

LEFHinRER 1585

(NS EN A BER I E BN RIRES BB _EFoftAimiR
=4, ZFCUTHRBEEHE 1. ERREBECHETIE
TIMx_CCR1i&0,

0: TESHEE,

1. RE EFHORBREM.

12

CC40F

Rc_wO0

REERILLES 4 SRR
£ CC1OF ##hiR

11

CC30F

Rc_wO0

HBIRIELER 3 I EIRARIC
£, CC1OF ik

10

CC20F

Rc_wO0

HRER/ELER 2 IS HEERARIT
£ CC10F f&#ik

CC1OF

Rc_w0

FRIECER 1 13RI
(REERNAIBERFEE NN RRE, ZiKCe BEEE
1, 5 0 aiEkRIZfiL.

0: FITHgAF=4&;

1: CClOF E1Rt, IHEEECEHHIRE
TIM1_CCR1 Z77E8,

Reserved

Reserved
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Bit

Name

RIW

Reset Value

Function

BIF

Rc_w0

M ZEhRfARIC

—BREBANER, HEEHZAE 1. RFEBAL
%, WRZAIAT AR O,

0: ZRIFESHFE,

1. FIEBA LENEIEREE,

TIF

Rc_w0

fib & 2R RHTHRIC

HREMEEN (BMEIEHRRE TR =R IMIE
TR, 7E TRGI MARSNEIE

ROOE, SE SR TAE—LE) BB EHZAE
1. BHERHESO.

0: FohtAR=SEMF=4E;

1: fbR2erhdT A R

COMIF

Rc_w0

COM HiffitRic

—BFfT4 COM B (H CCxE, CCxNE, OCxM B#
i) ZBEEHE 1. BRSO,

0: 7o COM B4,

1: COM HMfrEEAHI

CCA4IF

Rc_w0

HRER/ELER 4 HRRTRRIC
£3% CCLIF #if

CC3IF

Rc_w0

HERILER 3 FREFHRIC
£ CCLIF #ik

CC2IF

Rc_w0

HRERILECE 2 FRTHRIC
2% CCLIF j#fik

CClIF

Rc_w0

IR/ 1 hlfThRC

NREE CC1 BeEpmHiE:

Lt e ESHREIERHZ A BEEE 1, BEFONT
FRE NBRINE®E TIML_CR1 7

2389 CMS i), BHEIKEE 0.

0: FltFeRE;

1: TIM1_CNT #¥ES TIM1_CCR1 RY{EITEL,

WNEREE CCL BB RMNER:
SFBRE M REMZUHEGE 1, BHERES 0 5@l
E TIM1_CCR1350,

0: FRINIRE;

1: MARBRF=EHEITEEEREA TIM1_CCRI(FE IC1
FiaNEI SHnEREERREIE).

iE: 3 CENFIF, ZBRWERL

UIF

Rc_w0

EFTRHTRIC

HEEEHEMRNZUBEEE 1. BRKES0.

0: TCEIHBMHE;

1. EIRSEHEFENLA, ST ETRhZEE S
1:

- #& TIM1_CR1 2577589 UDIS=0, 4 REP_CNT=0 R47=
A EHMEMES R N HEES Liae i),

- & TIM1_CR1 Z1F888J UDIS=0, URS=0, 2§
TIM1_EGR Z7788H0 UG=1 R4 E =
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Bit Name R/W Reset Value Function
@RS CNT EFI8A1);
- & TIM1_CR1 Z7F88HI UDIS=0, URS=0, 2§ CNT#
MARBM BRI EERS
. (BEMNEEFIFFRR(TIM1_SMCR))
18.4.6. TIM1 EHFEESFR(TIM1_EGR)
Address offset:0x14
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | BG | TG | COMG | CC4G | CC3G | CC2G | CC1G | UG
- W Wi W W W W W W
Bit Name R/IW Reset Value Function
31: 8 Reserved Reserved
FEERIZESMY
ZNBRHEE 1, BFFE— " FESY, BEtEmns
7 BG W 0 0-
0: FanfE;
1: FE—RIZES, BT MOE=0, BIF=1, &EFiExt
MAYFETF] DMA, WIF=AEABRZA9-RRTF] DMA,
PR RS
ZNBRHE 1, BTFrE— MRS, BEtENE
6 TG W 0 N
0: FanfE;
1: TIM1_SRE7F28AY TIF=1, HHEXINAIHRIFI
DMA, NIF=4ABRAYETF] DMA,
RIS, PR
IZAHEGE 1, HEEMEEENE 0.
5 COMG W 0 0: FEIE;
1: ¥ CCPC=1, 78 CCxE, CCxNE, OCxM {i,
E: ZMNRYEEMGHAEER,
4 cch W 0 FEEERBRIELER 4 B4
&% CCI1G ik
) CC3G W 0 FEEERBRIELER 3 B4
&% CCI1G ik
) . W 0 FEEERRIELR 2 4
&% CC1G fiiif
FEERRIELR 1 44
ZNBRHEE 1, BTE— MRS, BEEdE
1 CC1G W 0 i 0.
0: FTaE;
1: TEBIE CC1 Era— MR/t iR
EHBIE CC1 BB
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Bit Name R/W Reset Value Function

IRE CClIF=1, EFEXIRAYFEF DMA, NIF=AERAT
FhlfF0 DMA,

£iBiE CCLERENBA

LRI ERESEREAZE TIM1_CCR1 251788, iI8R8
CClIF=1, EFFEXINAIFUTFI DMA, NF=AEAERAIHHT
Ff1DMA, & CCLIFE& 1, NIZE CC1OF=1,
FEEHSEG. ZURREE 1, BHEEo.

0: FTahfE;

1. EFMVRITEES, H=E— 18R, I8 D
0 UG w 0 SMERANIHEER RS O(BR TS5

RYAE), HEFOXFRE TaL DIR=0(F_ )T
HEEE 0, & DIR=1(B NITE)NIHLEREEL TIM1_ARR
AYE.

18.4.7. TIM1 HE3R/ELEAENF1F28 1(TIM1_CCMR1)

Address offset:0x18
Reset value:0x0000 0000

Tk A3

31 [ 30 | 29 [ 28 [ 27 26 | 25 | 24 [ 23 [ 22 21 20 19 18 17 16

Res | Res | Res | Res | Res | Res | Res 0c2 Res | Res | Res | Res | Res | Res | Res 0c1
M[3] M[3]

- - - - - - - RW - - - - - - - RW

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

0C2 oc2 | coz ocC1 OC1 | oc1

v OC2M[2:0] bt | Fe | CC2SILO] | of OC1M[2:0] ot | Fe | CCIS[L0]

RW | RW [ RW [RW |RW | RW [RW [ RW | RW [RW [ RW [ RW [ RW | RW | RW | RW

Bit Name R/W | Reset Value Function
31:25 Reserved - - Reserved

24 OC2M[3] RW 0 0 OC2M #iiR
23:17 Reserved - fRE8, —EAHO

16 OC1M[3] RW 0 0 OC1M #iiR

15 OC2CE RW 0 mHEER 275 0 {FRE
14:12 OC2M[2:0] RW 000 e 2 R0iEE

11 OC2PE RW 0 LR 2 T R

10 OC2FE RW 0 IR 2 PuR(ERE

FERILLIR 215882,

ZAESBIERSE (RNGEL) | BN
00: CC2@mBEWEE/ v,
01: CC2 BEWRENMA, IC2IGETI2 L;
10: CC2 BEHECE /IMAN, 1C2 BREITE TI1 £;
11: CC2 BEwEE M, 1C2 MEITE TRC £, IAETNT
TEE BRI BRI NIRRT
(FH TIM1_SMCR ZH1Z=8089 TS %) .
i CC2S {WEBEX T (TIM1_CCER 25178809 CC2E=0)4"
=5,
IR 155 0 f3RE
0: OCI1REF A% ETRF I NRIS;

9:8 CC2S[1:0] RW 00

7 OC1CE RW 0
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Bit Name R/W | Reset Value Function
1: —BEfENE ETRFEIANSBEF, iEkk OCLREF=0,
b 185
ZAIEN Tt SE(ES OCIREF BENE, M OCIREF RE T
OC1. OCINHJE, OCIREF 2=HFA, i OCl. OCIN
HIEEBFEURTF CC1P, CCINP i,
0000: 4L, HiHEVIRES7788 TIM1_CCR1 S5it#§E8 TIM1_CNT
[ERIELERYY OC1REF ANE{E
H:
0001: CEERMIREBELABHBEF., HIit&:E
TIMx_CNT B9 {8 5 # 3K / tb I8 F 77 28 1(TIMx_CCR1)tER
B, 3&#) OCIREF A=,
0010: MEMNKREBELIALTHEF, HitH=R
TIMx CNTHIE S HR/LL R F 78
1(TIMx_CCR1)#8FIRt, 3&H] OCIREF S,
0011: EJtt, 4 TIM1_CCR1=TIM1_CNT A, Ej%& OC1REF i
B,
0100: 3&FIAFTEF., 3&Hl OCIREF S,
0101: SEHBIABMEBF. 3&H OCIREF A=,
0110: PWMIER 1 - fEELitEEs, —B
TIM1_CNT<TIM1_CCR1EH@E 1 AEHEF, & A LM B
S, @A Fit#A, —HETIMI_CNT>TIM1_CCR1 if i&
B 15 % W B F(OCIREF=0), BN HBEMEBF
(OC1REF=1),

6:4 OC1M[2:0] RW 00 0111: PWMiEL 2 - FEM EiH#ms, —B

TIML_CNT<TIM1_CCR1 @& 1 SFTHEFE, BN AEE
¥, AR, —B TIM1_CNT>TIM1_CCR1 FiEE 1 A5
e, BNATCHETE,
1000: TPRE OPM RS 1-EBIGIHEUER T, BELTERIK
&, BRMGNEIRASEM (im_tgi(55) . AfE, WEPWMER
X 1 PERERATIR, HEBERE M RENEREY. HiE
BITEIET, BEGT LIRS, BEMNEIR RS
(tim_trgi (55) . AT, W7 PWMET 1 PEREEHATILR, F
BEEE F—REFHERZEANEN.
1001: BYRE OPMIRR 2-fEBIEIHAER T, [FELTIAR
&, BRMGNEIRASEM (im_tgi(55) . AfE, WEPWMER
=X 2 PERERAITICER, HEBERE M REFIERE AT,
AETNHEET, EE0TERRES, BEeNRESE M
(tim_trgi (55) . #AfF, W7E PWMER 2 hEREEHITILR,
BEERE T REHIEREAEY.
¥ 1: —B LOCK FE1i&7 3(TIMx_BDTR Z77585#3 LOCK {i7)
FH CC1S=00(zBBEEEpiAIH) UL IABEEIES.
iE2: FEPWMIEL 18 PWMAET( 2 1, RESERERHE
T EER R P WREEETCIR R PWM 1RZRT
OC1REF BB A MEE,
£ 3: FAERE OPMIRREY, IHEUIERAERE NP RITE
=
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Bit Name R/W | Reset Value Function
HHERER 1 TRk ERE
0: ZIF TIM1_CCR1 EH7Ze80FRaEEIhEe, AIfEREBA
TIM1_CCR1 78, BFED LLEMER.
1: FHE TIM1_CCR1 H1FERAYFEEINGE, IS (ST
3 OC1PE RW 0 HEFARIE, TIM1_CCR1 MIFEE BT RS EISRATHE
ASRIEFREF.
i 1: —H LOCK 21i&9 3(TIMx_BDTR 2775879 LOCK {if)
FHE CC1S=00(zBERE Ak ) VX IABER ISR
20 (REROMENT, AILAERMATESE S s En ME
A PWMiEL,, BNEZHERHRE.,
HHERER 1 HRiERfERE
ZAIFFINR CC Myt AR 2 MR,
0: TRIEITEIBES CCRIAO(E, CCLIERIRE, BNfEfAREEST
FFEY, BRARERATMAE—MEXUERT, BLE CCLIMHAIRINE
Y79 5 MNTEREIHA.
2 OCI1FE RW 0
1: WARIARSRNE RO ERMSRE T —IRELRITEL,
I, OC #HigE LU
SERERTRK, FREMARRRIVERCE CCL imtHBAIZERT#4E
29 3 NI,
OCFE NRTEBE#HKACE AL PWM1 5 PWM2 1RSSR,
R 1 158,
X2 (N EERAE (EANEE) | REAEEEE:
00: CClEBE#EE/EE,;
01: CClBEWEENRA, IC1ISETIL E;
L0 cC1s{L0] W » 10: CcC1 ﬁﬁ?&ﬁaﬁ?yiﬁ)\, IC1BREIFETI2 L; ‘
11: CCliBE#WEENHAN, ICLHEITE TRC k. IHERRT
EE SRR B MBI RS
(FH TIM1_SMCR 5778889 TS fiIF) .
iE: CC1S{RIEBEXFAT(TIM1_CCER 2577889 CC1E=0)74
=5,
RN BIRIE:
31 [ 30 [ 29 28 27 26 25 | 24 [ 23 [ 22 [ 21 ] 20 19 18 17 | 16
Res | Res | Res Res Res Res | Res | Res | Res | Res | Res | Res | Res Res | Res | Res
15 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IC2F[3:0] IC2PSC[1:0] | CC2S[1:0] IC1F[3:0] ICIPSC[1:0] | CC1S[1:0]
RW [RW [RW | RW | RW | RW |RW |RW [|RW [RW [RW [RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
15:12 IF2F RW 0000 EINFEAR 2 JEiee
11:10 IC2PSC[1:0] RW 00 EN/FEIR 2 D bhEs
FRERILCER 2 1558,
X2 {UENXEERAE GaNEE) | REAEENEE:
9:8 CC2SJ[1:0] RW 0 00: CC2BBEWEENEEH;
01: CC2 BBEWACENMA, IC2ETETI2 £;
10: CC2 BEMECE /MmN, IC2BREIE TIL L;
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Bit Name R/W Reset Value Function

11: CC2 BEHEENHIN, 1C2 BEITE TRC Lk, Ithi&E=
X TR BBl A 2SN\ e AT

(EH TIM1_SMCR 25778880 TS inkiE) .
i CC2S {{DBEXART(TIM1_CCER 2178809
CC2E=0)74 25,

BN 1 RiREs

RIVENX T TILMARIREERER ISR RKE, 85
TERERE— BT AR,

BIiERE N M ERFE— M HABES

0000: FoiEiee, LAfDTS SEHEF 1000: KHEESRER fSAM-
PLING=fDTS/8, N=6

0001: SRHESTER fSAMPLING=fCK_INT, N=2 1001:
ST fSAMPLING=fDTS/8, N=8

0010: SEHESTER fSAMPLING=fCK_INT, N=4 1010: 3t
4= fSAMPLING=fDTS/16, N=5

0011: SRFESIER fSAMPLING=fCK_INT, N=8 1011: R#¥
$T=R fSAMPLING=fDTS/16, N=6

0100: SRHESTER fSAMPLING=fDTS/2, N=6 1100: 5#f
ST fSAMPLING=fDTS/16, N=8

0101: SRHESTER fSAMPLING=fDTS/2, N=81101: 5¢#f
7= fSAMPLING=fDTS/32, N=5

0110: SRHESHER fSAMPLING=fDTS/4, N=6 1110: #f
$T== fSAMPLING=fDTS/32, N=6

0111: SRHESTER fSAMPLING=fDTS/4, N=81111: 5¢#f
ST fSAMPLING=fDTS/32, N=8

7:4 IC1F[3:0] RW 0000

AR 1 T SmEs

X 2 fiIEXT CCLEA (IC1) NN IRES. —B
CC1E=0(TIM1_CCER Z77887), WD IREEE L,

00: FCHIDHREE, RFRMA O EENEIRE—NAinER
KR—IRIER;

01: 8 2 NSEHHA—IXEK,;

10: 8 4 PNEMHRRIXIEK;

11: 8 8 PMEMARAR—IXIEIR.

3:2 IC1PSC[1:0] RW 00

CC1S[1:0]: #E3R/LLER 1 1EH%,
X2 (ENBENSE (WANEY) | REMARAEE:
00: CClBEWRENHEH,;
01: CClBEWEENMA, IC1MEETIL E;
10: CClBE#HEE M, ICLMEETI2 L;
11: CC1IBEHEE M, IC1 I TRC £, i
R TAEEREBfh AR B MRS AT

(E TIM1_SMCR 25778810 TS inkiE) .
iE: CC1S{{E@EXAA(TIM1_CCER 7289
CClE=0)A 251,

1:0 CC1S[1:0] RW 00

18.4.8. TIM1 $#igk/ELEHERZ1F2R 2(TIM1_CCMR?2)

Address offset:0x1C
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Reset value:0x0000 0000

ik e A A3
31 [30[29 28] 27 26 | 25 24 23 [22][21]20] 19 18 17 16
Res Rse Rse Rse Res Res Rse O%A]'M[ Res R;e Rse R;e Res Res Res O%?M[
- - - - - - - RW - - - - - - - RW
15 141312 11 10 9 8 7 6 | 5[4 3 2 1 0
°FC | ocawzo | OFF | ©FF CCAS[1:0] °F° | ocamzay | OFF | OFF CC3S[1:0]
IC4F[3:0] IC4PSC[1:0] IC3F[3:0] IC3PSC[1:0]
RW@@@RWRW\ZRWRW@\TVV%RWRW\TVRW
Bit Name R/W Reset Value Function
31:25 Reserved - - Reserved
24 OC4M[3] RW 0 £ OC4AM #ik
23:17 Reserved - - Reserved
16 OC3M[3] RW 0 £ OC3M iR
15 OC4CE RW 0 IR 475 0 fF8E
14:12 OC4M[2:0] RW 000 B 4 1R
11 OC4PE RW 0 W 4 Tk fheE
10 OCA4FE RW 0 HHELER 4 HUkfERE
FRIRILCER 4 1558,
ZAENXEERAE GaANEE) | REBAEENEE:
00: CC4 BEWEE EL,;
01: CC4BEMEE BN, ICAMEIETIA E;
o cCasLo) A 00 10: 004@@&@3%:79%)\, IC4 BRESFE TI3 L ;
11: CCABEMECE BN, 1C4MEIE TRC £, &
X TIFENERIAR SR MABIESRT (B TIM1_SMCR &7
B TS %) .
i¥: CC4S (VEBEXMRY(TIM1_CCER 778889
CCA4E=0)7R2aI5H.
7 OC3CE RW 0 R 335 0 f#AE
6:4 OC3M[2:0] RW 00 LR 3 183
3 OC3PE RW 0 W 3 Tk e
2 OC3FE RW 0 IR 3 HRiRfERE
R 3 52,
X2 {UENXEERAE GaNEE) | REAREEE:
00: CC3BEWRENHEH;
01: CC3BEWmENMA, IC3MFETI3 L;
10: CC3BEMACE/IMAN, IC3MEIETI4 L;
1:0 CC3SJ[1:0] RW 00 , . X
11: CC3BEHAENMA, IC3 M7 TRC £, IHiEs
IR TAEER BB AR BRI A IE A
(F2 TIM1_SMCR 17889 TS ifHE) .
iE: CC3S {(XfEBEXFrt(TIM1_CCER ZH1Z=8hY
CC3E=0)4 a5,
FNGEIRIRTL:
Bit Name R/W Reset Value Function
31: 16 Reserved - Reserved
15:12 IC4F RW 0000 EINFEAR 4 JEiEe
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Bit Name R/W Reset Value Function
11:10 IC4PSC RW 00 NG b
IR/ 4 155488,
X2 {(ENXEERAE GaNEE) | RIEARESE:
00: CC4BEWEE NEEH;
01: CC4BEWAE M, ICAMEIETIA £;
o8 ceas W 00 10: CCABEWHECE/MAN, IC4MEIETI3 L;
11: CC4BBEWEE AR, IC4METE TRC L, IR
R TIEENERf AR B MABIERAR (H TIM1_SMCR &7
2RAY TS [O%HE)
iE: CCA4S (MEBEXFIR (TIM1_CCER Z{7s5/Y
CC4E=0)74 2 5.
7:4 IC3F RW 0000 ENFBYR 3 JEiRee
3:2 IC3PSC RW 00 HINEEE 3 TR shes
TR/ 3 62,
X2 fUENXEERAE GaANEE) | RIEARESE:
00: CC3BBEWIRENRE;
01: CC3mEWAE M, IC3MEIETI3 £;
10 ocas W 00 10: CC3 @Eﬁﬁﬂ%ﬁiﬁ)\, IC3 BREIFE TI4 L ; \
11: CC3BEWHACENHAN, ICLIEITE TRC £, LiE
X TN 2R N B RT
(E8 TIM1_SMCR ZH7s80 TS %) .
i¥: CC3S {(VfEiBEXFRT(TIM1_CCER Z7Z=8/Y
CC3E=0)A 25,
18.4.9. TIM1 KB3R/LLEX{EEESTFES (TIM1_CCER)
Address offset:0x20
Reset value:0x0000 0000
31 [30] 29 [ 28 27 26 25 | 24 23 22 21 | 20 19 18 17| 16
Rse Ze Res | Res Res Res Res | Res Res Res Res | Res Res Res 55 Res
15 [ 14| 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | Re | CC4 | CC4 | CC3 | CC3 | CC3 | CC3 | CC2 | CC2 | CC2 | CC2 | CCL | CCL | g g
s | s P E NP NE P E NP NE P E NP NE 1
E
RW [RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW RW \5\2/
Bit Name R/W | Reset Value Function
31:14 Reserved - - Reserved
13 CC4apP RW 0 RINABIR 4 FiHiRE, &% CC1P RYHEIA,
12 CC4E RW 0 BNAIX 4 HiHifERE. £% CCLE A,
11 CC3NP RW 0 BINAEER 3 EAMAIHAR M. £&% CCINP RYiEIA,
10 CC3NE RW 0 BN/ 3 EAMAIL(ERE, £% CCINE AYiEiA,
9 CC3P RW 0 BINABER 3 Bk, &% CC1P RYHEAR,
8 CC3E RW 0 BIN/E3X 3 HitifFRE, &% CCILE RYiEiA.
7 CC2NP RW 0 BINABIR 2 BEAMAI IR, £©% CCINP RYiEIA,
6 CC2NE RW 0 BINAEIR 2 EAMAIH(ERE. £% CCINE RYiEIA,
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Bit Name R/W | Reset Value Function
5 ccap RW 0 BNABER 2 iRk, &% CC1P RYHEIA,
4 CC2E RW 0 WNME3X 2 itifERE, &% CC1E AYfEA,
EINEER 1 EME AR
0: OCIN ZE¥FEH
3 CCINP RW 0 1: OCIN{EKEBFEHE
iE: —H LOCK Z&3I(TIM1_BDTR ZF/Z88+fJ LCCK {)i& )9 3
8 2 B CC1S=00(B B E NI UL ABEEIER,
ENAEIR 1 BExNa (RS
0: X4 - OCIN ZEIF#t, Ftk OC1IN AY%IHH KT
2 CCINE RW 0 MOE, OSSI, OSSR, OIS1, OISIN, CCIE fifHa,
1: 5 - OCIN (ESHHEIRINAYEILS B, Bk R
F MOE, OSSI, OSSR, 0IS1, OISIN, CCIE fifYfH.
BINAEER 1 Bk
CCl BERENRIE:
0: OCl1EHBEFEH
1: OCL{REBFER
CCl BERENRA
CCINP/CC1P (O E Nt A eSS0 TILFPL 1 TI2FP1
AR
00: R/ EFE:
TIXFPL EFHAEBR (k. SfigX Tk, JMNPREaiteE
®xTF)
TIXFPLARIE (=R, migesE)
01: RIETREG:
TIXFPL REEGER (A, SfiEX Tk, JMNPREailRE
1 CC1P RW 0 =®TF) ;
TIXFPL 48 (IR, fmigsstEml) .
10: fRER, FEFEAXMEE.
11: ARBRE
TIXFP1 ERAFNITIEAERER (Hk. SE bR, SMERRdH
HARERT)
TIXFPL AR (ITHEE) . XPMECEA RN AT miesE
T
E:
LS FEAMNAHEE, X—(EMER. MR TIMx_CR2 178
HRY CCPC iR E, APA CCLP HSEiREMRBTE com&H
HRER A SINEFREIE.
i£: —B LOCK Z3!(TIM1_BDTR Z577287fY LCCK f1)i& A 3
8% 2, NMRZIARERIER
BINAEER 1 EHHERE
CCl BERE IRt
0: %] - OC1Zitmd, FEitt OC1 Ay HEEFRET MOE,
0 CCI1E RW 0 OSSI, OSSR, OIS1, OISIN, CCINE {if&.,

1: FF/E - OCL{EEiHEINIMAvRHS M, EiaHEBE KT
MOE. OSSI. OSSR. OIS1, OISIN, CCINE {uf9&.
CClBERENEAN:
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Bit Name R/W | Reset Value Function
ZARTE T iHERAYER B REMIRA TIM1_CCR1 E1Fs8.
0: HEREAIE
0: fEk(FERE
E:
MFEMEHEE, X—AI2MERT, 2R TIMx_CR2 &fFasH
A9 CCPC {u#fi&&, P4 CCLE RILFrERURETE com =4
RERARIMETEAE.
7 18-3 E5FHTHAERIE M OCx 1 OCxN BBV Hizt
fa=hiqa RIS
MOE | OSSI | OSSR | CCxE | CCxNE OCx output state OCxN output state
0 0 o | BHBIE(SEREIF, 0Cx=0, A LE(STERT SN,
OCx_EN=0 OCxN=0, OCxN_EN=0
D _ OCXREF + Polarity
0 0 1 | WHSRILCSERERETT), 000, OCXN=OCXREF S
OCX_EN=0 CCxNP, OCxN_EN=1
OCXREF + Polarity 2R | (S TERTSRMTFT),
0 1 0 OCx=OCREF &}, CCxP, OCx_EN=1 OCxN=0, OCxN EN=0
_ _ OCREF fyE#h (not OC-
0 1 1 OCREF + Polarity + dead-time . i
OCx_EN=1 REF) + Polarity + dead-time
OCxN_EN=1
Lo X 1 0 o | BHEIE(SERISEIIT), OCx=CCxP, | MthEEIE(STERTEUITD),
OCx_EN=0 OCXN=CCxNP, OCxN_EN=0
Aok contoay _ OCXxREF+Polarity
1 0 1 | AHERILSRERIET, OCx=CCxP. | 5C,N=OCXREF xor CCXNP,
OCx_EN=1 OCxN_EN=1
RS (EHEREE AR
. . ; OCXREF+Polarity KRS (HEEE AT
OCx=OCXREF xor CCxP, OCx_EN=1 | B8¥F) , OCxN=CCxNP,
OCxN_EN=1
. _ OCREF fyE#p (not OC-
1 1 1 OCREF+Polarity + dead-time } )
OCx_EN=1 REF) + polarity + dead-time
OCN_EN=1
0 0 0 HIHEE I (SERTBRMTFT), OCx=CCxP, WL (S ERTSRHT),
OCx_EN=0 OCXxN=CCxNP, OCxN_EN=0
0 0 1 BIHER LI (S ERTERMTFT)
0 1 0 FEHY: OCx=CCxP, OCx_EN=0, OCXxN=CCxNP, OCxN_EN=0
WMREHHEFE: 2E—PFEXEYEE, {RiR OI1Sx 5 OISXN HAEBXI L
0 0 « 1 1 OCx F[] OCxN [EXEEFE, OCx=0ISx F] OCxN=0ISxN,
1 0 0 WAL (SERTERITT) WHEIE (SERESIRF) |
OCx=CCxP, OCx_EN=0 OCXxN=CCxNP, OCxN_EN=0
1 0 1 KRS (W EREE AT E)
SEHY: OCx=CCxP, OCx_EN=1, OCxN=CCxNP, OCxN_EN=1
1 1 0 e N N N
ERHEE: 29— EXEERE, RIR OISx 5 OISxN FAEBRIM OCx
1 1 1 0 OCxN FYEZLEEF, OCx=0ISx 1 OCxN=0ISxN

18.4.10. TIM1 i+EEE(TIM1_CNT)

Address offset:0x24
Reset value:0x0000 0000

31

30 29

28

27

26

25

24

23

22

21

20

19

18

17

16

Res

Res | Res

Res

Res

Res

Res

Res

Res

Res

Res

Res

Res

Res

Res

Res
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CNT[15:0]
RW
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
15:0 CNT[15:0] RW 0 THEERRYE

18.4.11. TIM1 FRi$33%EE (TIM1_PSC)

Address offset:0x28

Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSC[15:0]
RW
Bit Name R/IW Reset Value Function
31:16 Reserved - - Reserved
T sRESAYE

THESARTEAE (CK_CNT) &7

fCK_PSC/( PSC[15:0]+1),

15:0 PSC[15:0] RW 0 PSC 887 HEHHBMT-ER BN LTS SRS S 7280
B, EMSGaEITHES

#% TIM_EGR B9 UG {325 0 st TIFES BRI M I=HIES

=E=
iz 0,

18.4.12. TIM1 BIZhEFHMZLFFE (TIM1_ARR)

Address offset:0x2C
Reset value:0x0000 FFFF

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ARR[15:0]
RW
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
BERENE
15:0 ARR[15:0] RW 0 ARR B8 T BEESZNLIFB s ERH S FEE.
HEMEEHNEATH, THEEEATE.

18.4.13. TIM1 EEIH#IEESFRR(TIM1_RCR)

Address offset:0x30

Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
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15 14 13 12 11 10 | 9 | 8 ] 7 ] 6 ] 5] 4] 3 1] 21110

Res | Res | Res | Res | Res | Res | Res | Res REP[7:0]

RW | RW [|RW [RW | RW | RW | RW | RW

Bit Name R/W Reset Value Function
31:8 Reserved - - Reserved
[AHAH SRR E

FRE7T SIS, XEMITRFRBIRS TR
EENEE (At AT

R ENEISRISERS) | MARALEETE, URE
RSN = A S ET TR,

ERE TGS REP_CNT X8 0, SF4&— 1EfHEH
7:0 REP[7:0] RW 0 FHIT#4EE REP_CNT &M REPBEFF 81t $. AT
REPCNTREHERBABEHEHURCRENATE
#H REP{E, E It 3XJ TIM1_RCR HEFRBEANFHERE
TRBHAEFE AR AR AR ER.

XEREE PWMERF, (REP+L)XINE:

- EILENTHEXT, PWM EHRIEE ;

- FEROXIFRELT, PWM EEHIEE

18.4.14. TIM1 j#isk/EbES7558 1(TIM1_CCR1)

Address offset:0x34
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Res Res Res Res Res Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

CCR1[15:0]

RW

Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved

IR 1 RE

£ CClLBEEE M

CCR1 B8 TENZRIHERILER 1 H7R00E (s
B .

SNSRAE TIM1_CCMR1 F1788(0OC1PE {i) PoRiEEiiss:
Rk, BURERANRIE 7T,

15:0 CCR1[15:0] RW 0 B, RELEHEMRERN, WHRESEAENZLRIH
SRILEES 1 B5f7R8F.

LA LIRS FESE A T 5118488 TIM1_CNT EEEREY
&, FBE ocl O rEHEs,

£ CClBE BB
CCR18&7THLE—REINRBIX 1 H4 (IC1) EHAItER
2&{H.

18.4.15. TIM1 }iR/LbESFEE 2(TIM1_CCR2)

Address offset:0x38
Reset value:0x0000 0000
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCR2[15:0]
RW
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
R 2 H9E
& CC2 BiERcE Mt :
CCR2 & THENXRIRFNIVE 2 SEEE0E (TR
H) .
SNERFE TIM1_CCMR2 E7728(0C2PE (i) PoRIFGHE kR
S, EIREREN SRS TR,
15:.0 CCR2[15:0] RwW 0 BN, RELFHHEREN, WIEEHEAENSRIE

R 2 EiFes.

LR/ R S R & T 51TH48ES TIM1_CNT LHiRAY
&, FB7 oC O LmHEs.

& CC2 BB ENRA:

CCR2 A& TH L—IRBMNIX 2 54 (1IC2) EHmAvitER
2{E.

18.4.16. TIM1 j#isk/EbES7558 3 (TIM1_CCR3)

Address offset:0x3C
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCR3[15:0]
RW
Bit Name R/W Reset Value Function
31: 16 Reserved Reserved
R 3 B
# CC3 BmEfcE Nt
CCR3 2 THRNLAHERIILR 3 HFaeE (T
B .
YNSRFE TIM1_CCMR3 FH1F85(0OC3PE i) Rz
1, HIRREANSRIS 7.
15:0 CCR3[15:0] RW 0 BN, RESEREMHRERN, HFEEEAENSHIE

RIS 3 EF1FEE,

LRI SRS S T SITEES TIML_CNT LRy
8, #FB7 oC im0 LmHEs.

£ CC3 BERENRAN:

CCR3EATH E—RMAREL 354 (IC3) EHAITEL
B3E.

18.4.17. TIM1 i@/ EbE 37558 4(TIM1_CCR4)
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Address offset:0x40
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCRA4[15:0]
RW
Bit Name R/W Reset Value Function
31: 16 Reserved - Reserved
R/ 4 RYE
& CCABBRENHIH:
CCR4 BETHRENLFIHEIALUER 4 HFasi0E (Fidss
B .
SHERTE TIM1_CCMRA4 E5{725(OCAPE (i) PRI
i, B NSEE T,
15:0 CCRA4[15:0] RW 0 B, RELEHEMHRER, HFEERETENLRIE

FRILLER 4 25728,

LRI/ RS 7S 7 5114488 TIM1_CNT tHiRRY
&, FB%E OoC O tHHES,

& CC4 BBEmRENRA

CCR4 527 H E—IRBINFHEX 4 B (1IC4) 1EaRIITEL
IR

18.4.18. TIM1 MEMIEXFFEF(TIM1_BDTR)

Address offset:0x44
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res | Res Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MOE | AOE | BKP | BKE | OSSR | OSSI | LOCK][1:0] DTG[7:0]
RW |RW [RW [RW | RW | RW [RW [RW |RW [|RW [ RW | RW | RW [ RW | RW | RW
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
FhHERe
—BRFEMAEX, ZMFEERESE 0. 1RYE AOE Uiy
B, TTHREEHEME 1. BRNEEAEHEES
15 MOE RW 0 A, e
0: Z£1k OC #1 OCN & EEERI ATHIRE;
1: WRIRE THERNAYERE (TIM1_CCER 775819
CCxE. CCxNE i) , MFEF oc
OCN #itH.
Baht{Ese
0: MOE REEHEHE 1;
14 AOE RW 0 . . N _
1: MOE e E L HE T EFSHEmE L (1
RAZEBMATRL)
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Bit

Name

RIW

Reset Value

Function

i*: —H LOCK Z&3(TIM1_BDTR E{725+HJ LOCK {i1)i&
791, WIZRIABERRIEN,

13

BKP

RW

RN

0: NEMNEBFEER,

1: FIFEHASHEFER.

i¥: —B LOCK £&3I(TIM1_BDTR Z5772849 LOCK {i1)i&
A1, MRZAIAREHRIER.

12

BKE

RW

RIZEIhRE(FRE

0: ZIFNZEBAN (BRK & BRK_ACTH) ;

1: FENZEBAN (BRK K BRK_ACTH) ,

i¥: —H LOCK 43(TIM1_BDTR Z77885AY LOCK {i1)i&
A1, WEZRIARERIESL,

11

OSSR

RW

BRI N KRR 15

IZAIFAF = MOE=1 HiB& AE4MaHAT. IRBE MaHA
ERTERFAFHE OSSR {iL,

£ OC/OCN {FEEATiEM=AE (12.5.9F, RFkLLRFEaE
257728(TIM1_CCER)) .

0: MEREEARTIERY, 21k OC/OCN#tH (OC/OCN {&#
BRI S=0) ;

1: LTERIEEAT{ERY, —HB CCxE=18{ CCxNE=1, HF
OC/OCN it FH it o B F.,

OC/OCN fEEgeimtES=1,

iE: —B LOCK £&3l(TIM1_BDTR ZfF28+HI LOCK {i1)ig
B 2, WRZIABERIER,

10

OSsSI

RW

TRIET N RN 15

ZAIAATF Y MOE=0 BiEEiR uimHet,

£ OC/OCN {HEERVIEMIRAE (12.5.9 5, HR/ELEESE
1728(TIM1_CCER)) ,

0: LTERTEEAT{ERT, Z£1k OC/OCN #itH (OC/OCN {#
BERIL(ES=0) ;

1: % E8A T /Y, —B CCxE=13{ CCxNE=1,
OC/OCN & 5t it & =R 8 F.,

OC/OCN fEgeimtES=1,

i —HE LOCK R2I(TIM1_BDTR 72284 LOCK {1)i%
A2, WRZRIARERIESL,

9:8

LOCK][1:0]

RW

00

PERE

ZALAEE LR R TR S R,

00: PIEXE, HFRLERF;

0l: SEEHRS 1, FBESA TIM1_BDTR 2758
DTG/BKE/BKP/AOE {ii. TIM1_CR2 =772
OISX/OISXN fif;

10: BiERKS 2, FBESABIERS 1 FRIZAL, BAEE
S\ CCiktsfil (—EEXEEET CCxS firig /v,
TIM1_CCER 5778809 CCxP/CCNxP i) LK
OSSR/OSSI {iZ;
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Bit Name R/W Reset Value

Function

11: YIEREBI 3, FREEABERS 2 PAIRAL, BARE
S CCizfifil (—BEEXBEET CCxS g A,
TIM1_CCMRx 7%2&HJ OCXM/OCXPE {iI) ;

*: BERENG, REEE—IRLOCK fii, —BEA
TIM1_BDTR 788, WEHABAFEE

ESIIVA

7:0 DTG[7:0] RW 0000 0000

HXKRERRE

XEAE X TN B NG Z BT X IFERRTE), {Rig DT
FNESERRT A

DTG[7:5]=0xx => DT=DTG[7:0] x Tdtg, Tdtg = TDTS;
DTG[7:5]=10x => DT=(64+DTG[5:0]) x Tdtg, Tdtg =2 x
TDTS;

DTG[7:5]=110 => DT=(32+DTG[4:0]) x Tdtg,
TDTS;

DTG[7:5]=111 => DT=(32+DTG[4:0]) x Tdtg,
TDTS;

fl: % TDTS = 125ns(8MHZ), BJRERIFEXATIELA:

0 El| 15875ns, HEKAIEA 125ns;

16us #l| 31750ns, EI<HTEA 250ns;

32us Bl 63us, EHIKATEA Lus;

64us Bl 126us, HEIKETELA 2us;

iE: —HE LOCK ZR2I(TIM1_BDTR 7228+ LOCK {31)ig
A1 283, NIXEALABERIE

.

Tdtg =8 x

Tdtg = 16 x

18.4.19. TIM1 DMA {E#HIFFS2(TIM1_DCR)

Address offset:0x48
Reset value:0x0000 0000

31 30 29 28 27 26 25 24

20 19 18 17 16

Res Res Res Res | Res Res | Res Res

Res | Res | Res | Res Res

15 14 13 12 11 10 9 8

7 6 5 4 3 2 1 0

Res | Res | Res DBL[4:0]

DBA[4:0]

- - - RW | RW | RW | RW | RW

RW [ RW | RW | RW | RW

Bit Name R/W Reset Value

Function

31:13 Reserved - -

Reserved

12:8 DBL[4:0] RW 0 0000

DMA EEAEIEKE

XEAREN T DMA TEIEEHEL FREEKE (&5
TIM1_DMAR ZHfF2shttb TiEs 5

B, ERERNEH T RESEX) | B ENHEENF
TEE:

00000: 1XR{EH

D 2)R1EH

D 3RiEE

: 18Xk
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Bit Name R/W Reset Value Function
75 Reserved - - Reserved
DBA[4:0]: DMA Eithtit
XLAEN T DMA TEIESHE= PR BIE (X
TIM1_DMAR ZEZesittib#iTiEe s
Bf) . DBAENJIM TIM1_CR1 FHiFEFrfEttit FHaRY R
4:0 DBA[4:0] RW 0 0000 e

00000: TIM1_CR1,
00001: TIM1_CR2,
00010: TIM1_SMCR,

18.4.20. TIM1 ZEEHECH) DMA Hitik(TIM1_DMAR)

Address offset:0x4C
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res Res Res Res | Res Res Res Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DMABJ[15:0]
Bit Name R/IW Reset Value Function
31:16 Reserved - - Reserved
DMA EEE1X S f7es
XJ TIM1_DMAR ZHZ=s0Ss ES SN Tt 577
ESROEEUR(E:
TIM1 CR1 it + DBA + DMA 5%+, :
15:0 DMAB[31:0] RW - Set, B

“TIM1_CR1 itbit" 24525778 1 A9t ;

“DBA’RZ TIM1_DCR FH1Fas+E X AUl ;

“‘DMA 1551”2/ DMA BaiiEHREE, BEURT
TIM1_DCR Z7788hzE X i DBL,

i TEfEF DMA EEMEHTNRERT, WG DMA FXdhLEiER) CNDTR E1785H9{ES TIMX_DCR
Ef7aah DBL RYEXINEER, BNIZISAREERER.

264/511




PY32F031 &5 SEFHf

19. BHREERRB(TIM2)

19.1. TIM2 [@7

TIM2 {EFERT2E B HEIRIE S SRR IREIRY 32 (M EENEEEEIHEER R,

TEEZMEE, SENERENGESHINTKE @ARR) B3 ERLIRE (@Hrss
PWM) .

(§ FERT B8 TN $MESFN RCC AT$MEHIBE TS SEE, B KA B AT LATES L/ MAb B LA R
EIPEEEN

BENSRBRTEMVA, REEEAEEHIRR. T —EESERE.

19.2. TIM2 FE4H4¢

B TIM2 TERTRRTHRERIE:
m 327 (TIM2) ELE. AT, A ELATEREEITEES

B 16 {UAI4RIE (on the fly) FADSMEE, ITERESATEMRZRAISINAEEN 1~65536 ZBANEEEE
B ANEIEE

— AR

— R

— PWMARL (A5 EXITFE)

—  BfEztEd

B LAMERS MRS SRS H e seF 1 BB ERY E th ERT 2RO AP BB B

RSB RERTF=EFE/DMA

— B R Lt/ A TG, THEESRN (EIREEE RSN A)
— MREMH (CHEEEE. FIE. YRNEE RRERIMNBIRA LT
—  BARER
—
B ARRBAEINEBRT I EE R EHARI R S TR
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Internal clock(CK_INT)

A .
Lad
»
ETRF
[\] ETR Polarity selection & edge ETRP Input |
TIM2_ETR ’ detector & prescaler filter |
TGI
ITRQ ——————— >
ITRl ——— P
ITR2 TRC [TRG |
s —————> e gp >
r
TI1FP1 >
TI1FP2 »

Trigger
Controller

Slave
Controller
mode

Encoder
Interface

TRGO
>
>

To other timers or ADC

Reset, enable, up/down, count

ul
Yy
Stop, clear or up/down 0 »
CK_PSC‘ PSC c
Lad —>
Prescaler
1]
|XOR TIL TuEeL > Ic1 hy 195
Input filter & ’ Output TIM2_CH1
TIM2_CH1|:] 1 » edge detector |Ti1Fp2 _R> Prescaler control
_| >
T12FP1 L a2,
. (0]
TM2_cH2[[] R, e'zgzz:f:;i T2rP2 | I Sount?rl;tl _c%[] TIM2_CH2
TRC —>
13 ] TI3FP3 > C% oc3
nivz_cr3[]} B e B prescaler 3PS 3l CC3 registe Output |=—»{1] TIm2_CH3
ﬁ’c A
TI4FP3 » U ) CC4l
T4 Input filter & [T14FP4 | )\I’CY4PS L /(J\(?IREF Output | OC4
TIM2_CH4[[F———"> edge detector > Prescaler CC4 register control 1] TIM2_cH4
TRC —P
Notes:
Preload registers transferred
to active registers on U event
according to control bit
e Event
A7 Interrupt & DMA output
El 19-1 BFAERERREE(TIM2)
LY
19.3. TIM2 IfjfghgiA
19.3.1. BESER
TIM2 FERRIEEI D2 32 (TR IS EAXN BT Fas, XM TEEETUAE T

. ATHEEER LR T, e e iRy
THEes. BalREEFaTs

AT EERITRIE:

B TEEEEERS (TIM2_CNT)
B SIS FEs (TIM2_PSC)
B BiREFFESE (TIM2_ARR)
BaiEHSFREMTENN, ERELEMNERSSTFRENOEESTFR. REE
TIM2_CR1 ZF2ah i B s E TRt RSN (ARPE) HUIRE, TREHRSERIINBH—ET

PIRER SR,

iR e T es  LARKIHES, Rt e TS5

B
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BRNEFHEM UEV IMEXEIR 7578, STHEERAE LG (A MTHSENTERY) HE
TIM2_CR1 &77284 87 UDIS T OBy, FAEEHEN. BB IE~4.
THESH TR IMERAYAT R CK_CNT 3Kz, {NHIRE TITEIEE TIMx_CR1 HfFashATiTH#es(E
BEfZ (CEN) BF, CK_CNT AHE%L.

¥R, EIRET TIMx_CR 2178809 CEN IAS— M EIHAS, THERESTFIATHEL

b B G

T sREs eI LA T ERERAORT# 1 B 65535 ZERYERES M. ERET— (ETIM2_PSCHEF
BFHPRY) 16 (ISFRSEHIRY 16 itEER. EARXMEHSTFRTEE NS, CEBEEiThHN
I, TR IRERAISEIE TR BB EIRA R A,

TEZEHTEMD MRS T, EXOTHEESEHH0IF.

CK_PSC

%

1
T
CEN _l i
1

1
1
'

1 1
1 1
] ]
1 1
1 [l

-
1 1 1 1

Counter register F7 mmm@ FCX 00 X 01 X 02 X 03

1 O '
update event(UEV) ! ! 1 T
1 1 1 1
Prescaler counter register 0 ‘X i 1] : |
/7 i i i i
writing a new value in TIMx_PSC : : : :
| i i i
Prescaler buffer 1] X o1 i
i i i i

Prescaler counter 0 x 0 N 1 XO x 1 x 0 X 1 *Ox

19-2 HMHIRERAISEN 1 TF 2 B, HERERRIRT FE

(@]
IK
n
(%]
(@]

(@}
m
=2

Timer clock = CK_CNT M

1
1
]
1
]
| i
Counter register F7 mmm@ FCX 00 X 01
1 1
1
1
update event(UEV) !_l '
1 1
Prescaler counter register 0 ‘X ' 3 1
I | |
writing a new value in TIMx_PSC : :
] ]
1 1
Prescaler buffer 1] X 3
i

Prescaler counter 0 ' 0 a 3 ' 0 a 3

B 19-3 LTADSREAOSH 1 ) 4 B, IHERESARTRAE
THEERR
it

267/511



PY32F031 R5IS%&Fff

[ L EESC, 2M 0 ZIENEEERIITEES, AENM 0 EFFFAITE, HE—MHEiES
=4,

£ TIM2_EGR FHfFssP (BTSN E FERMERIEHIED)IRE UG it BRI L4 — N E#
=4,

& TIM2_CR1 EH7F884 I UDIS fi7, AJLAZEIEEFHEM,; XHEELERENTEERSFETE
N BN B F57ee. X UDIS\RESZHI, BAEEHEN. BREMNZEETHEN
B, IHEESISE, RS IRESAITHEBIE 0BT SABSIVEEART). ok, MRIGET
TIM2_CR1 E7728HHY URS (EREHIFK), RE UG (E=E—NE#HEM UEV, (BREERE
B UIF inG(BIAT=4ERliE; DMA IE3K), IXEA T EBRERRIEI N akRITEET, R8s
FHHER R,

BRE—ANEMEHE, TENSFEEEER, BRI (&IE URS (D)iREEHREGL
(TIMx_SR 51788489 UIF £i1),

B EEE FSESHENBE AR FEME(TIMX_ARR),

BTSRRI E N X BN TS sAYE(TIMX_PSC FHERHIRS).

TELH—LLEIF, X TIM2_ARR=0x36 ATiTEEeE R AT EE FRIZHIE,

CK_PSC

1 1 1
CEN [ i
1 1 1
1 1
Timer clock = CK_CNT w
1
Counter register 31 _}32)3334)35 (36] 00 01f 02| 03 04) 05 ) 06) 07
1

update event(UEV) |_|

1

]
counter overflow I_l

1

\

update interrupt flag
(UIF)

19-4 THERERRIFE], PIBRRISTO SRR F79 1

CK_PSC |_||_||_||_||_||_||_||_||_

) |
CEN | E E
] 1 ]
[} [} [}
Timer clock = CK_CNT : |_| |_| !—l |_| |_| |_|
]
Counter register 0034 ) 0035 ) 0036 | 0000 } 0001 Y oooz2 } o003 X

update event(UEV)

counter overflow

S et e

update interrupt flag
(UIF)

19-5 =R PR, ERITHRO4REF79 2
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CK_PSC _||_||_||_||_||_||_||_
1
CEN |
1
1

Timer clock = CK_CNT

] -

o000 X ooo1

< j"""

Counter register 0035 0036

update event(UEV)

counter overflow

e e B &

update interrupt flag
(UIF)

19-6 IH=RATFE, MEREHROIREF 0 4

1
Timer clock = CK_CNT !_l
)

Counter register 1F 20 00

update event(UEV)

counter overflow

AL

update interrupt flag
(UIF)

19-7 iHERAIFFE, RERRITFOSEF o N

ekesc L LT LM LML LML
1 1
CEN | 1
[} [}
1 1
imer dock- cent | LML LML
1
Counter register 31 {32 33)34)35 ) 36] 00 01) 02 03 }04) 05) 06} 07
1

update event(UEV)

counter overflow

I e

update interrupt flag
(UIF)

Auto-relo?i preload FF ‘X 36
register /1

writing a new value in TIMx_ARR

19-8 IHK=RRTFE, & ARPE=0 BFRIEFIEMH(TIMX_ARR iRETERN)
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CK_PSC |_||_||_||_||_||_||_||_||_

] | |

T T

o L i
] [}

1
Timer dock=ck_ont | LT LT LML LT LT LM LML L L
|
Counter register FO mmmﬁmmmmmmm 07
1

update event(UEV) !_l
1

counter overflow

update interrupt flag
(UIF)

Auto—relo?i{ preload F5 ‘X 36
register /1

1
[
1
|
1
i
1
writing a new value in TIMx_ARR :
Auto—relo?d shadow E5 X 36
register

B 19-9 iH#EEREE, 4 ARPE=1 FIMIEHEMHGRENT TIM2_ARR)

A TFTEIER
AT, MBaPRHREFRRTIHEE 0, REEHFHEMBRHVER TITE,

Frede— I ETEdE.

£ TIM2_EGR FHfFssP (BT A A& FRMNERIEHIES)IRE UG (i, tRIFRTL=4E
— N EIHEMH,

IRE TIM2_CR1 Z57788H0 UDIS /A LAZEIE UEV B4, iX#ETTLUBER AT S FRTEA
FrER SR, 7578, FLt UDIS #iE N 0 ZRIAST-EEHE . A, iHEEMBaEMN
LRIEMINEEEHRFTEITE, HEMDIMERANTHEESERNMN 0 FHA(EMS IR EAE),
IEAh, WRIRE T TIM2_CR1 ZH1788HH) URS M (EREHIEK) , IRE UG (iE=4E—1 &
WS VUEV ERRE UIF iRS(BEARF=4lrF] DMATEK), XN 7 EREREMREM
FHBRRITENESRT, R EFFIRIATET.

BREEHEMHN, ATENSFREEEN, FEGARE URS (RNRE)EMIRSAL(TIM2_SR
B17eethY UIF ) Big s,

B O IRERRI R RS R INE O TR RY(E(TIM2_PSC SH72=800(8).

B BN SFES W E T ATEEEE(TIM2_ARR HZ8FHIHNS).

1 BalEEEITHEEERA AR EN, BT ERRIEEFHARE.
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CK_PSC |_||_||_||_||_||_||_||_||—

1

CEN |

1

1
1

Counterregister 05 oa)03) 020 oo} 36) 35/ 38 32)ER(EL G0
1

update event(UEV) |_|

counter underflow

i
update interrupt flag |
(UIF)

19-10 BT FE, WERRTROSREF 0 1

CK_PSC |_||_| |_||_||_||_||_||_||_||—||—

CEN |

Timer clock = CK_CNT | i_l [ i—| M M M

Counter register 0002 X 0001 X 0000

oz —

0036 ) 0035 X 0034 | 0033

update event(UEV)

counter underflow

S e e

update interrupt flag
(UIF)

19-11 iH40sRIFE], REBRITROHREF 2

CK_PSC _||_||_||_||_||_||_||_
1
CEN |
1
1

Timer clock = CK_CNT

] -

0000 X ooo1

Counter register 0001 0000

< j"""

update event(UEV)

counter underflow

e e B &

update interrupt flag
(UIF)

19-12 i+#EsRT P E, SRR O SEF8 4
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CK_PSC |_||_||7/ Lll_ll_ll—ll—ll—ll—
1 1
Timer clock = CK_CNT !_l /L!_l
| // 6Lx
) 1F , 0 36
~ A

Counter register 20

update event(UEV)

counter underflow

e G

update interrupt flag
(UIF)

19-13 iHE(EERTFE], WERATERSSRAF A N

CK_PSC || |_||_||_||_||_||_||_||_||_
| 1
T T
CEN [ !
[ [}
| I 1

1
Counter regiser 05 ) 0a) 03) 0201 oo} z6) 3839z ER 30
1

update event(UEV) l_l

counter underrflow

i
update interrupt flag |
(UIF)

Auto-reload register FF ‘X 36

writing a new value in TIMx_ARR

19-14 iHERITFEl, SiREERET EE B SM4

FRRYIFFHRIU (A L/ TitE)

EPEFHET, TTEREEM 0 FHATTEEI S aINERIE(TIM2_ARR FH7288)-1, FE—NitEl

BREHEY, AEMTIEE 1, H4E—NMEEE T nsl, KAEEM 0 FHAEMITEL

PSS TIM2_CR1 B772840H) CMS A& TF 0 IfAR, BEER B HERET,

BHERPEIRSEWER, X AR (PRYIFHER 1, CMS="01") A EitERET
(PHXIFFET 2, CMS="10") M LTI (FRARXIFFHER 3, CMS="11") ,

FEERT, FBESA TIM2_CR1 i DIR M. ©HEGEHRFHERSFINNTETE.

AILAESRITHE DS SR NS B S Y,  BaLUEE (ki ek R B

289)I8E TIM2_EGR 1788 UG I =4F#iE. ARE, THESERM 0 FRATTHE, My

SRESEEFTI 0 FFIATTEL.

IRE TIM2_CR1 Z17287fY UDIS \IRJ LAZELE UEV B4, IXEERTLUBE R IERTE S S Faa

ENHBENEHRT FE7eS. Bt UDIS (5 A 0 ZBIARTEENEM. A, 1TEE?

SIRESEIREMNERAME, S4EE@ EakmTitE.
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IEAh, WRIRE T TIM2_CR1 ZH1788% A URS M (EREHIEK) , RE UG (E~=E—1 &
S UEV ERRE UIF IRS(REARF4HEF] DMATEK), XN TEREREMIAEM
FHERRITEMEERT, R E AR,

BREFEHEMHR, TENSFSERER, FEARE URS (URNIRE)EFREAL(TIM2_SR
BS1FEEhRY UIF ) Bg s,

B TOIRESRE RS IS OTEEE(TIM2_PSC H7:8)1E.,

B SR BEMIIESFES W E T TS E(TIM2_ARR)

E: MRENIHESRETEEY, BERREEITEEEERAZARER, BT
RS R TRERRE (T eSO RYE).

CK_PSC |_||_||_||_||_||_||_||_||_

1

T
CEN _I| E
1

]
Timer dock=ck_ent — | LT LT LT L L WL
1 1 1
Counter register 04 mm 01100 mm@mm@mm 03
1
]
)

counter underflow

-

N

counter overflow

update event(UEV)

e e

update interrupt flag
(UIF)

B 19-15 {T#ESRIFE, AEPATER S STEF 1, TIM2_ARR = 0x6

CK_PSC |_||_||_||_||_||_||_||_||_

CEN _! E E
Timer clock = CK_CNT : 111 i—l [ - —
Counter register 0003 ) 0002 X oomi 0000 X 0001 X 0002 } 0003
i
update event(UEV) !—l
counter underflow !—l
|

update interrupt flag
(UIF)

19-16 LHEERATFFPE, AIBBATSR SRR F 9 2
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1
T
1
i
1
Timer clock = CK_CNT |_|
Counter register 0034 X

update event(UEV)

counter overflow

update interrupt flag
(UIF)

note:Here, center_aligned mode 2 or 3 is updated with an UIF on overflow

CK_PSC LI LJ LML LJ LML
1

CEN |

1

1

7

0036 ) 0035

0035

N s st i SRR

19-17

THEGERRT R, EBRI R SAEF /9 4, TIM2_ARR=0x36

Coun

update

Timer clock = CK_CNT !_l
|
X

counter underflow

update interrupt flag
(UIF)

ter register 20 1F 0 00

=28

/
7
/
7
/
7

/

event(UEV)

e R G

19-18 I E=AT P E, ABRITtTDSREF AN

CK_PSE

CNT_EN

|

Timer clock = CK_CNT

uuuuyudiuuy Uyl

Counter register

05 (0504 )(03){02){01{00) 01 02)(03) 04 05 06} 07)

Counter underflow

[

Update event(UEV)

[

Update interrupt flag(UIF) ‘

Auto-reload preload register FD 36

Wal

Auto-reload shadow register FD >< 36

Write a new value in TIMx_ARR

19-19 IT#IESATFE], ARPE=1 FIHEFHEH(GTEEE Tin)
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19.3.3.

Ty gy

CK_PSE

CNT_EN

Timer clock = CK_CNT

uuuuyudiuuyyyl

Counter register

F7_)(F8)(Fo (ra) Fa)( P36/ 35)(34)(33)(32)(31,(30) 2F)

Counter overflow

[

Update event(UEV)

[

Update interrupt flag(UIF)

Auto-reload preload register FD 36
Auto-reload shadow register FD >< 36
Write a new value in TIMx_ARR

19-20 THE4RRATFE, ARPE=1 IIRIEHZFH(IHERREEH)

:RE

TR RIS AT LAR LA RS iR (4

m UEREIER (CKLINT)

m HMERRTERAETS 10 SMNEREING B

m HMERRTEER 2 SMEBERAEIN ETR

B ERERBIA (ITRx) @ FR—NENSEEAS— N ERESRNTS MRS, fitl, sTLRE—
ERTEE Timerl fEAB—"ERTES Timer3 BT IRES.

PIERRISHE (CK_INT)

INRMART = HIREREELE, W CEN. DIR (TIM2_CR1&FHfFss) #1UG I (TIM2_EGR &H7s3) 2
=3 PRI, HERBEWRIHER., RE CEN FSRL 1, T IRESAIRTEH i E POEBaTEH

CK_INT #21#,

internal clock

CEN=CNT_EN

uG

CNT_INT

Counter clock= CK_PSC=CK_CNT

Counter register

fyuyyyuuuyyyuyt

—

B

s ipipipigiipigigipigiaign
1 1
31 )32)(33)(32)35)(36) 00} 02 02)(z){0a) o5 ) a7

19-21 —fRIEZ{ FRUIEHIEREE, MERETEHOSREF /9 1

FhERRIBHIEARL 1

4 TIM2_SMCR 7788 SMS=111 i, It AR%EF.

TG

THER AT LA EM N imi S EFHaEL
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TIMx_SMCR
TS[2:0]
TIZFIO& \
TRx_ Oxx Tlleori Encoder
Tlﬁ 100 mode
TI2F_Rising TI& 101 TRG! External clock
T2 - Edge = TI2FP2 mode 1
Filter 110 ETREA CK_PSC
detector . ETRF External clock |—————F»
TI2F_Falling = 1111 mode 2
CK_IN‘I! Internal clock
ICF[3:0] ‘ntemal cock | Mede

TiMx_CCVR1 TIMx_CCER

TIMx_SMCR

19-22 TI2 SRR ez

Bign, EECER CITHEE T12 AR EFHETHE, ERTIISER:

1.
2.

3.
4.
5.
E:

EcE TIM2_CCMR1 Z178§ CC2S=01, EE@EE 210l TI2 AR LFHE
ECE TIM2_CCMR1 Z778809 IC2F[3:0], EFEMNISIRES T m(NRAEEIEREE, RIF
IC2F=0000)
BtE TIM2_CCER E778809 CC2P=0, I LFHARME
BCE TIM2_SMCR Z/788/0 SMS=111, iR ERT28/MNBRT s 1
BCE TIM2_SMCR Z{7s8#Y TS=110, EE TI2 fEARMARNIER
IRE TIM2_CR1 FH178880 CEN=1, Bahit#=s
IR SRS AR R, MRS EXN B TEE

HEFHEHIE T12, iHEERIHE—R, B TIF inEHRE.
£ T12 B9 EFBFNLHELBESChRAT S 2 [BIRVRERTEURTF7E TI2 M NIRAEFELS RIS,

TI2

CNT_EN ]

counter clock = CK_CNT = CK_PSC

L

counter register

write TIF=0

& 19-23 SMERRTEMET, 1 TRUEHIFBEE

HrERRISRIRS 2
EEIARTCRITT A/ € TIMX_SMCR F7=H ECE=1, ITIRsREBE/NRitA ETR I9E—
EFHAEFEAITEL
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TERIMERRARBNRITEE:

ETE Ei n

TIZFE ori
Tlng ori%

mode

External clock

TRGI f
- mode 1

ETR 0 CK_PSC‘
Divider ETRP Filter ETRE f External clock g
1 /1,/2,/4,/8 DTS | downcounter mode 2
ET|PS E'|I'F CK_I NT; Internal clock
mode
ETP [1.01 [3:01
TIMx_SMCR  TIMx_SMCR TIMx_SMCR

TIMx_SMCR

19.3.4.

& 19-24 ETR 4R HHERZ

BN, EECEE ETR ™ 2P EFHATH—RE LIRS, ERTIISER:

1. AFIPAEZEEKE, B TIMx_SMCR 772849 ETF[3:0]=0000;
2. BB, B TIMX_SMCR Z7788hfY ETPS[1:0]=01;

3. &R ETRNBHNEFHE, & TIMx_SMCR 272851 ETP=0;
4. FFREHMNERRFEMER 2, B TIMx_SMCR Z17885h# ECE=1;

5. Eahit#Ee, 5 TIMx_CR1 Z7788-A CEN=1;

THUEETES 2 /N ETR EFHGIHE—IR,

£ ETR Y EFHEFNT E=5SERRAT s 2 BIRVZERTER T ETRP (SSRYEHREILCHEK.

ERRERRRERNNEY

fCK_INF

CNT_EN |

ETRP | |__

e L

Counter clock=CK_CNT = CK_PSC ” H_

Counter register 34 X 35 X:36

& 19-25 SMEBRIMET 2 AR RS

HE3R/LLRIEIE

F-MEAREERERRE M RS TR (BEF F57R)
(aNER. SEERMMOMmEE) Mo (HiRaEiE i)

. EIERIRAVBAERD

°

BINBROXIERAT Tix NESFKE, Ar-E—NBRERIES TixF, Rlg, — M HRIBEERID
SN~ 4E—MSS (TixFPx) , EALUEAMREIUEHIRRIBAARE (FoimiRzsl. %5

SBETDSUENFEREGFRE (IcxPS) .
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T TI1F_Risin
———  Filter TIF | Edge N8 3 1IN TiaFp1 o1
tors—| downcounter detector i J 12ep1 IC1 Divider IC1PS
TI1F_Falling 1 10
- /1,/2,/4,/8
11
ICF[3:0] CC1P/CCINP !
TIMx_CCMR1
TIMK-CCER [ccis[i:0] [ icps[0] |[_CCIE |
TI2F_Rising TIMx_CCMR1 TIMx_CCER

TI1F_ED

»
Ll

To the slave mode controller

(from channel 2) 0

TI2F_Falling
(from channel 2)

TRC
(from slave mode controller)

19-26 FEIR/LLESEEGD: BE 1 MmAED)

BB T E— N REIRZ OCXRef(BHRXVIFAEME, HEARKIRREREHE HESHIRME.

Read CCng S
Read CCRl*
R

read_in_progress

capture_transfer

APB bus

v

| MCU-peripheral interface |

oo{’\g wl}
<1 o S
Ty Sy

| Capture/compare preload register |

(%}

=

| Capture/compare shadow register |

write CCR1H
#rite CCR1L

/—pjtt d
2 output moae

‘compare_transfer

TIMx_EGR | Comparator (from time TIMx_CCMR1
CC1G CNT>CCR1 base unit)
| Counter g =
———— )
- -\ .
19-27 #ERIELRVEIE 1 RUERE
TIMx_SMCR
OCREF_CLR
ETRE — Tothe master mode controller
ocref_clr_int
CNT>CCR1 Output OC1REF Output -
_ Mode enable | —>~- M

CNTZCCRI Controller circuit
::l CC1E |TIMx_CCER
CCam[2:0] TIMx_CCER
TIMx_CCMR1

TR/ EEIR R — P R S el —

19-28 fER/HURUEIERIHIHER D (BIE 1)

ANE

N T e Rk, EEITREUR RS,
EREIU S, BIRREES FEFRL, AEBENRRSHFRT.
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19.3.5.

19.3.6.

ELLBRIRIUT, RS FRIINSRERER 7SR, AR FaTmiIASHIH T
EEiR.

MABIRIR

FEMARRET, SR Icx FS HENANEERE, ITHEEsSRER SRR VRS 78

. YERERFEMRT, HNA CoxIFiRE (TIM2_SR Z1788) #E 1, ANERFHIF] DMA 2{EH

FIFF, WEF=ErhiraE DMA BEK, NREERREMHET CoxIF IFEEENRE, NESRRING

CcxOF (TIMx_SR Z57788) #& 1, 5 CcxIF=0 TJi5k& CoxIF, EREEEFAETE TIM2_CCRx 1788

FPEOREREUE B ATERR CexIF, 5 CexOF=0 AJi&kR CexOF,

AT BIFSRBRLIEIE TI1 AR EFHERHEIRIT#4E8R0(ER) TIMX_CCR1 FHizss, £ENT:

B EEEREAGG: TIM2_CCR1 &7UE#REl TIL @A, FTLAS A TIMx_CCR1 HFss+H
CC1S=01, RE CCISAH00, BEFHEENHA, FH TIMx_CCR1 FHFsEZT IR,

B RIBAANGESHER, RERARKSEAMBIEREERAS Tix i, BARKSEHAE
TIM2_CCMRx ZfFe8HH IexF {i7), RIZMAESHERS 5 "WEbtEHANRREREE, K
IRECE SRR ERIcT 5 MTHEHE,; ELEFEATTLAA DTS SRER)IELERAE 8%, LAFHIA
£ Tl E—RELRNAAETHR, BI7E TIM2_CCMR1 FHfFes$EA IC1F=0011,

T TI1 BERESEERIAE, & TIM2_CCER FHfFssH 5\ CC1P=0(LFHE) (1 CC1INP=0)
BCERMAMDIMEE. EAGFR, RNBEHRREEE—NBEVRIBFEIENZI, B m
SE3 A | (B TIM2_CCMR1 Z7758H9 IC1PS=00),

IRE TIMx_CCER Z51788f9 CC1E=1, AiFRT S ERIERSEST .

MRFE, BIIIRE TIMx_DIER FHFsEHM CCLE UAnFHEXPNEXR, BIRE
TIMx_DIER Z57758+A9 CC1DE i[53 DMA 53K,

HRENRNFERA

B AR TR, TTEESRIERMEIXE TIM2_CCR1 FH17:E.

B CCLF iREHIRE(PURS), BERESRD 2 MNECAYEIART, M CCLIF RKE#H5EkR, CC1OF
HHWE 1.

B WNEET CCLIE i, NEF=E—1 i,

B URE T CCIDE fii, MHFELRF4—1 DMAEK,

ATHEERGEY, ENEEHER SRS RSN, XA T BAREREEREREHIR

&2 BEMEREUEZ AR R =R a SR,

i¥: IRE TIM2_EGR 7788 HERIAY CCxG fiI, mILUBIE IR~ N\ EAFRH/E DMA 53K,

PWM AR

IZARRBNBERIE RS — M5, FRTFIKBIS, R ESHAREAEZER:

B B Iex ESHEBEIEIE— TixEA.

B X2\ I FERLGER, BERIEHER.

m Hop—A TixFP EEHIFAMAIBNGS, MMRTUEHRSREEME &R,

plgn, SFENEWMAZ TI1 LRI PWM [ESHHKE(TIM2_CCR1 H1788) St (TIM2_CCR2 &
Fe5)ad, EARSEINTEUAT CK_INT AUSRERINTAS SREEAYE)
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IR TIM2_CCR1 {9BEAN: B TIM2_CCMR1 Z71FEEH CC1S=01(EH TI1),

BEE TILFPL BB MR M (FSRIEREGER TIM2_CCR1 F1iERITEES): B CC1P=0(LFHA
B

%ERE TIM2_CCR2 9BERUEAN: B TIM2_CCMR1 7728 CC2S=10(1% TI1),

5 TILFP2 Bk M (E3XEHEEI TIM2_CCR2): & CC2P=1(T&EE.
ERERHMAMANEE: & TIM2_SMCR Z7728%H TS=101(G%$F TI1FP1),
BeEMNEIEHISEASMER . & TIM2_SMCR i SMS=100,

{REESE: & TIM2_CCER 277889 CC1E=1 B CC2E=1,

TI1 l

TIMx_CNT1 0004 X 0poo X 0001 0002 X 8003 X 0004 X dpoo¥
\ \ \

TIMx_CCR1 \ 0004 \

\
\ 0002

IC1 capture\/& IC2 capture\/& IC2 captug/&
IC2 capture Pulse width

period
Reset counter measurement measurement

& 19-29 PWM NI R

TIMx_CCR2

10.3.7. IREMIERER

TEBHARTN(TIM2_CCMRx & fFasH CCxS=00) T, HitHEbB{ES(OCXREF FIAEAAY OCX)RETE
ERARHEENERETIRES, AR T E RSt SEs At RER. &
TIMx_CCMRx FFasPEARY OCxM=101, RIA3REHHIEISS(OCXREF/OCX) ABRCAE.
Xt¥ OCXREF #GEE N (OCXREF I ABHBEFERY), [ERT OCx 53] CCxP RIHHERANE

=

=T

filEN: CCxP=0(OCx BEEFEER), M OCX #HIEBHNEEBEFE, B TIMx_CCMRx SFsehfy
OCxM=100, AJ3&E OCXREF 551K,

ZHEIR, 1E TIMX_CCRx &/ FEFe8fIi B 2 BRI IRMBSATE 1T, HBNANRSEHESHIER,
EARASFEEMAIFRIF] DMA B3K, IXESE FENE B EVERIER —T5 N,

19.3.8. fatHEbEAES

IWIThRER FREFI— Ma iR, B Er—RAENNNREERIR,. MTEEsERtiRsEs

FENNAERER, BERIhaeMan T ERE:

B BRI EEREI(TIM2_CCMRx FH1Ze84RY OCxM i) FNi R (TIM2_CCER FHFss+H
CCxP fI)EXMEHMERX ARSI . ERICER, BHs5IHTLURFERNBF
(OCxM=000). #iIRERBEEF(OCxM=001), #i%EMIET(OCxM=010)aFHITEIHE
(OCxM=011),

B REFIRSSESEPAREL(TIM2_SR FZ285HI CoxIF fil),
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19.3.9.

B FHRE T HENAPRTRERR(TIM2_DIER ZF788RY CexIE i), MF=4— i,

B ERETHENAYERERI(TIM2_DIER 21728+ HY CcxDE {i, TIM2_CR2 277887 CCDS fi/i%k
£ DMABKINEE), MWF4—4> DMAEX,

TIM2_CCMRx HifJ OCxPE {ii##% TIM2_CCRx EF{7e8 2B e a7 a8,

EEHIRE T, EFEMH UEV 33 OCXREF f1 OCx HIHHiRARN. EEASETLUXZHE1EE

B—MTEUERR. HH RS (R KPR T) tBRE sk m E — BBk,

BEREANEE LR

EERIHERRAT TR (RER, SMEB, FR5SMmeR),

BHENPEIES A TIM2_ARR #] TIM2_CCRx 1788,

MREF=E—PTEK, &E CoxIE i,

R, Fa0:

B EKITEIEES CCRx ILECRTENE OCx RS IR, iRE OCxM=011

m  F OCxPE = 0 £ H 78

B B CCxP = 0 EFRMANEEFEEN

m  E CCxE = 1{FhAt

5. iRE TIMx_CR1 Z17s8hY CEN (\/3a0it4kEs

TIM2_CCRx FH{7eseiB (AR BI H TE AR R, KRR EATESSF

22(OCxPE="0’, &N TIMx_CCRx HIg/ FHFea ReeERE T XEMBHAIHKER), TESHT

—MF

A w0 poPR

Write B201 in the CC1R register

/
TIM3_CNT 0039 X 003a X 003Bl,\< 290
7

B201

TIM3_CCR1 003A

OCIREF=0G |\ / |—

Match detected on CCR1
Interrupt generated if enabled

19-30 $AHELERIER, B4t OC1
BkEEH (PWM) iEsE

PWM BXEERHIMEICATLASSIF =4 — 1 H TIMX_ARR Z{FeSHEME. H TIMx_CCRx FH725E
G=ERIES.

£ TIM2_CCMRx Z7Z284fJ OCxM B AN“110" (PWM BT 1) a*111” (PWM#RR, 2) , B
IATHIR B OCx MHIEE~E—I PWM, LIBIHIRE TIMXx_CCMRX 25778849 OCXPE {i
(FREENAITREESFSE, SEFAEIZE TIMX_CR1 Z1728M) ARPE i1, (TE[ME_LitEEORIfR
R ) R B s R R TE 8 E 7 e,
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NERE—NERSHNIMR, TS ERIREXRR FHFes, AR SRtz

B, UBEIRE TIM2_EGR FHFesHH UG AR FIB IS 78,

OCx RItRMERTLUBITAR{4H1E TIM2_CCER F7s8HH) CCxP (IRE, BrLIRENEBEFEME(K

AR, OCx HIHEIH{FEAEEIT(TIM2_CCER #1 TIM2_BDTR Z/788+)CCXE, CCxNE, MOE,

OSSI #1] OSSR {UMYE &S, #F W TIM2_CCER FH{Zs9HA,

£ PWM (L 1 508 2)F, TIM2_CNT 0 TIM2_CCRx \R&RIEHTILE, (KIBITERESAT

A LABEEEFES TIM2_CCRx<TIM2_CNT &# TIM2_CNT<TIM2_CCRXx,

BAIXFE, A TIBSF OCREF_CLRINAE, OCREF_CLR{XAJLUEI I FAAE:

1. HURERNEE.

2. HERHHEEL (H frozen BBE (OCxM=000) YI#EMER PWM T (OCxM="110"
71117) Bidi8E (TIM2_CCMRx Z7728H9 OCxM)

EEMESEITH, XEBSR AR PWM &E,

tRIE TIMx_CR1 2517889 CMS AVAZ, ERTESEEEF=ENARITTHI PWM (EE 5 RIIFTHY

PWM 55,

PWM iBiEXIFFR=

m  [ELEitHRSE

2 TIM2_CR1 FH7e8HH DIR AL AEAEHERA T LT, SFTEE— PWMIER 1 1961+,

4 TIMx_CNT < TIM2_CCRx B, PWM £&(55 OCxREF A5, BUAE, 2R TIM2_CCRx &

HLRIEARTEMELREZE(TIMX_ARR), U OCXREF {RIF/9'1, WISRLAR(ES 0, N OCXREF R

A0, TEA TIMX_ARR=8 RHiIiEXISFHI PWM SKHZSLHI,

Counter register nnaa 4 ﬂﬁﬁann

OCXREF

CCRx=4
CCx1F |
OCXREF |_|
CCRx=8
CCx1F |

OCXReF 1

CCRx>8
CCx1F J

“qr
0

OCXREF

CCx1F J

&l 19-31 LiB3ITFHI PWM K (ARR=8)

CCRx=0

. BTHERS

2 TIM2_CR1 F178589 DIR fZABAHATA IS,

FEPWMHEI 1, 2 TIM2_CNT>TIM2_CCRx ft£&#({55 OCxREF Ak, BUAE. MR
TIMx_CCRx FRILCEEARTF TIM2_ARR FHIBNEEE(E, N OCXREF R&IFH'1’, ZHER TARE
=4 0%H9 PWM iZHY.
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19.3.10.

PWM HRZRXFFHEE

= TIM2_CR1 FH728+HI CMS A5 00 B R RXSHER (B EAtRIBCEXS OCXREF/OCX (55
EHEERER). BIEAER CMS [RE, UG LA M LIt ST E 1. EitelEs
MR 1. S EEsm E E A E 1. TIM2_CR1 FHFesFRIitEUsmAI(DIR)
HEEER, TERRMHERE.

TELHH—LEFRIITTH PWM ERZAIFIF

m  TIMX_ARR=8

B PWMEERK1

B TIM2_CR1ZF7F=8HY CMS=01, NIRRT, HitHEEE M HEEHRENRIRS

1 1 [ 1 1
1 1 1 U 1 | I
1 y I
Counter register X 0 X'1X2 X3 X' aX 5 )6} 7X 8X 7X 6 X5 X4 X3X2X2X0X1)
\ ) 1 1 ] 1
: i Vo i i
OCXREF__! ! P | :
OCRx=4 i | Lo I !
CCx1F 1 CMs=01 | oo A i
L cms=10 A oo ' i
! | | | :ﬁ i
cMs=11 | o
OCXREF i : Lo : i
1 1 i
1
CCRx=7 i 1 ] 1 !
[] []
CoaF __{  CMs=100r11 I o |
N 1 1
OCXREF 1: R ;
I CMS=01 A :
CCRx=8 | oo |
COXIF i1 cMs=10 i :
I CMs=11 A |
1
1 i |
OCXREF —— : :
CCRx>8 I CcMS=01 A :
1
CCx1F | cMs=10 i :
! 1
| CMs=11 :f i
! 1
OCXREF — &, :
CCRx<0 i CMS=01 i
|4 CMS=10 i
CCx1F If CMs=11 :f
i 7

19-32 FRRIIFFAI PWM iKFZ(APR=8)

ERAP RS TR

B HNRRWTRIR, ERSRNE LA TGS, XHERETTER LIER R T EE
RTF TIM2_CR1 77259 DIR (ZAYZRI{E. L5, REABERREH DIR #1 CMS {iL,

B REFSIETERIRTHRINNEIT RS, EAXSFTEARTTARIER. 55ih:
—  WIRBANHHEENEXRT ENENRAIE(TIM2_CNT > TIM2_ARR), MAAAREEE.

Blan, SNSRIHARERIEER LiHE, Ealadisrm Bt

— SN5RIS 08E TIM2_ARR BHEB AR, SEEERN, BATEEHRSFM UEV,

B [FRPRYHENRRAIGE, MEEEMTESRZETE— MG EHR(RE TIM2_EGR
PRI UG (1), AEAREETHEH TIIREPMERITHEERRYE.

ARk AHRL
EBRKiETl (OPM) RZRIFMARSENPII— M. XMMENAIFHEE A —NER, FHE

—MEFAERERNZE, FE— M KR BRAE R HIRIBKIT.
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LB METEHIZR SRS, EREEBRIEE PWM BRIV =ER. RE TIM2_CR1
Ef7REH) OPM (SIS R RpoMEsl, IXHFaI LU B E T — B4 UEV BHE

1k,

(NELRIESTHEERRREARRR, ZREF=E— Nk, BaiZhl (HENEEASHIK) |
WA N ECE -

B EEEOSR: ISR CNT < CCRx < ARR (4551ih, 0 < CCRXx)

M5 TTEIES CNT > CCRx
TI2 |_|
OC1REF
oc1 :
TIM3_ARR+ §
TiIM3_ccri| ©
0 ’I_'_IJH >
<> t
tDELAY tPULSE

19-33 Bk R=CAYEI T

plan, JFEEMN TI2 A ERNEI—P EFiGFE, R (DELAY ZJ5, £ OCL EF4E— K
&3 tPULSE RIIERKIH,

55F8 TI2FP2 {Efim% 1

& TIM2_CCMR1 Z77284#9 CC2S=01, IT TI2FP2 BMY&Z TI2,
& TIM2_CCER 77884 CC2P=0, {# TI2FP2 REfEETI_EFHE,
& TIM2_SMCR Ffzes4HY TS=110, TI2FP2 {EAMERIIEHIZAMA(TRGI).
& TIM2_SMCR FH7a5+ 0 SMS=110(f/&1=20), TI2FP2 fARE51ITEL=S.

OPM RYRFZEAE N\ LU RZ 17 RSB IARRE (B BT SR A S ES T ST=s)
toeay B TIM2_CCR1 1728 FHIEEN.
truLse B aIEEEMLLBREZ BNZEEE X (TIM2_ARR - TIM2_CCR1),
BRESRELCRICECRE=EM 0 B 1 RUKHZ, ST EERARIFESENE~E— N 130
RURFZ, BEREE TIM2_CCMR1 772887 OC1M=111, #HA PWM &R, 2; RIEEEGXER
HhFRETdEEE fFes: & TIM2_CCMR1 A OC1PE=1 ] TIM2_CR1 788+ ARPE; A
[&7E TIM2_CCR1 HF7s8HIESHR(E, £ TIM2_ARR HFssHIESEmEEHE, 1”’E UG i
REEE—NE S, REEEHE TI2 EH— M NBRASMH. AfFlH, CC1P=0,

EXAMIFH, TIM2_CR1 FHFa5+HI DIR 1 CMS [UMiZE(R.

HARFE—PF, FTLASARIZE TIM2_CR1 S1FEEH) OPM=1, FETF— /BB ITEEE
MBENESERNER 0)RHZ L.
TR . OCx Hhik(HgE:
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19.3.11.

FEEMER T, 7 Tix SAMBLGHENBIEIRE CEN (ULAUSohiTEEs. ARITEESFti(ERE
L BIREF=E T aVE S, ERXUEMEFRE—ENHE, EIERS 7 alS2Ia0E5R/E
A tDELAY,

ANERELS/NERE R, BILUISE TIM2_CCMRx Z17284AY OCXFE {iZ; LttAT OCXREF(F]
OCX) IR MABKIELIRNER, BHARF SR ICER AYRFE—1F. OCXFE R1EiE
BECE S PWML 1 PWM2 & AT E1ER.

e W

R RIEESE B AR . WRITEEE R TI2 A9iLiAIHEL, WE TIMx_SMCR Z{F788+HY
SMS=001; WRRTE TIL LG, NE SMS=010; WRITEIEEETE TI1 0 TI2 055, W
& SMS=011,
BITIRE TIMx_CCER Z517889f CC1P #1 CC2P {i, TTLASEHE TILF0 TI2 1kik; WMBREE, &l
LA NS BR i,
BN TILFD TI2 S FARIENIBEmISESRIEL. £8%, BREIEESEES(TIMX_CR1 &HF
28rhfy CEN=1), MHEEEMERIE TILFPL 8L TI2FP2 EHIEMBEIRE), TILFPL ] TI2FP2 2
TILF] T2 B M ISR IR IMEHEEIERES, NRIKEIREFEE, U TIIFP1=TI1,
TI2FP2=TI2, RERMANGSRIBZINEF, FETIHHEEKTIAEES. KERMERANESHBE
)RR, TTEEEm LA I, BEREEAERT TIMx _CR1 775880 DIR (\O#THEMANISE. A1t
HEERIRE TILTHEL. KRS TI2 1HEEE RRTREE TIL A0 T12 1HE), EE—BAIR(TIL 8 TI2)RY
Bk EBSEHFITE DIR i,
fmiResiE S EAR LEA AT — N EE S AISERIINERT R, XERETTEEIRE 0 5
TIM2_ARR FHiFsaiI B s B2 BIELELTE(RIES M, 502 0 ) ARR 4], 52 ARRE| 0t
#). FRLAEEFFAITEZ B /ECE TIMX_ARR,; [FIfF, #3KES. LhiRes. Fiosmes. RRmsstE
FNRTIENE. HIESEFINIHMESR 2 73RS, R EENRIE. mXMERXT, 1HEEs
(KERIE ERIDESASEEFS M EHNEN, ELHEEsNARREIS~ERIDEENNE. TS
[ SEERNE IR RN, TRIIH TRIEENES, R TI1H TI2 FEINESHE,

x 191 IS MESRER[/MESHXRR

BRain SSA T2, TI2FP2 BIERHES

HEXHESHIBF (TIFP1 RIFERS TIFP1 {55 TI2FP2 (55

%TH) L7t I £ L

1RIE T 1%

= EANaE: a4 N Nk

m_ iR EANaE: it tHER

RIE TI12 3188

N N a4 AT

it N EANaE: A L1t

ETHFTI2 Bt

#

= || =

B Eit4L B Eit4L M\ LIt AT

(5 EANaE: EANaE: EANaE: [ L1t

— MRS R RIS T AR S MCU ERMATEINMZENIZE, B2, —REERE=NE
TRISRRRVENBHEREESFES, RAKEINT RRETINES. wiSFREHNE=MESFT
THER, FTLACCEER— MM AF A — M EERE L
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19.3.12.

TER—MTEESRERSA, BRTITEESHNFEMAGRED. BRER T IEE 70068
» WABSIRIMERAIEIN; Blairles e RSB R I — NIRRT A, FEXAMIF
» BMBREEENT:

CC1S="01'(TIM2_CCMR1 Z17s8, IC1FP1 BREIR| TI1)

CC2S="01'(TIM2_CCMR2 Zf7sg, IC2FP2 BREYE| TI2)

CC1P="0’(TIM2_CCER %7788, IC1FP1 A &%#4H, IC1FP1=TI1)

CC2P="0’(TIM2_CCER 257788, IC2FP2 R"%tH, IC2FP2=TI2)

SMS="011'(TIM2_SMCR &17s8, FrERVMAISIE EFHERTIEEERN).

CEN="1"(TIM2_CR1 &7F28, 11%48sfHae

E R EEEEJFZF

forward jitter backward jitter forward

m o Jrerererere e
S U I S S S S By

u down u
Counter P P

B 19-34 frfiD=stEal FAITHERER RIS

forward jitter backward jitter forward

TI1

TI2

Counter ‘LL]

-cl‘:\/v_r!_lj_u_u up down

19-35 TI1P1 RABRIYmASRRIZE RIS

SERTRRECE RIS E ORI, RMERESRSINNERR. RS ECEEHRIREIIIE
RIeR, HLANEMNMRIERSERER, KENSHER (BE. MEE. BEE) . ErWE
REYmISRR AL T RIFLLBRY. fRIERSMAERIENR, FLURREERTESEH RS, MR
HJRERNE, LB EERIENERISE = MaNERSFSR (EAESLREESN, FEALA
B—ERRTE) [ BALIET— ) EER AR DMA IERRIEEERIE.

TERIZRINA FEXINEE
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19.3.13.

TIM2_CR2 H5#Fs889 TILS fi, RFEE 1 FMNIEREERR— R RS s, S 34
HINEES TIM2_CH1. TIM2_CH2 F1 TIM2_CH3,

SaE e BT e AIIEE, WAt A SENER.

— R RGIFRERIE RSSO,

ERSREFIMBIEZRIRE

TIM2 FERTERREBESTMEN TAI—MNBRIRAR RS . SR, T HiEfiARE,

MiEC: SHHEY

FERE—MRBASHE, THEEEMERMoIMesseB BN, BT, R TIM2_CR1E

FEEM9 URS (AR, IRF-4— & B UEV; REMENTEEESFES(TIM2_ARR,

TIM2_CCRX)&B#EHT T«

FELAFRBIFH, TIL@ARR EFHESHMP EIHEEsRES:

B EEEE 1N TI1 NEFE. RBERARKSENTRERF, AEETEKREE, Eit
R IC1IF=0000), fAIRERAERMIRAOINES, MARRERS. CC1S RIS
$5iE, BITIMx_CCMR1Z57F88 CC1S=01, B TIMx_CCERZ7F&841 CC1P=0 (F1CC1NP=0)
LABBER M (R EFHE).

m B TIM2_SMCR ZHfFss+ SMS=100, BLEEREAEMER; B TIMXx_SMCR ZFHFsEF
TS=101, &E8E TIL{EABNIR.

B B TIM2_CR1ZH7Fs8+ CEN=1, /3ait#=8.

THEEEFRKIBERERIT T2, ARERGEREE TIL HI—PLEFHE; A, IHEEEHESAE

M O BRI FERY, AARIRE(TIM2_SR FHFess+H TIF f)#WIRE, 1RIE TIM2_DIER FH1F

28 TIE(FREf{ERE)FN TDE(DMA fEREURNRE, FE— " HinEKeE— DMAEK,

TESRYBEEELTFES TIM2_ARR=0x36 RTHIZNE. 1 TI1 _EFHAF I HEMESHISERERIZ A

ROFERTEUR T T11 BN\ imAUE R,

TI1

. [

UG

éj

CK_PSC

| | |
Counter regserY30)32{(32)2)32)a5) e o0 o3(2(ea e on) (e ez
1
' 1

TIF

& 19-36 Eft&Ez{ MR HIFBH

MEsL: [JiEE

ARG AR N Im e SRR T ERES,

FEANTRIGIFH, THEERRTE TI1 SRR B

B REBEE 1 LU TI1 ERMEBEYE. REMARRSHEERAENFR, TEERK, LURE
IC1F=0000), fh&RIR(ERAERIRAOIMES, MUAEERE. CC1S (UATERRMARIR
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B, & TIMx_CCMR1 2577887 CC1S=01, & TIM2_CCER 7788+ CC1P=1(fl] CCINP=0)
LABER M (RAGUMEREESE),

m & TIM2_SMCR ZH7F8+ SMS=101, EEEREAI1EER; & TIM2_SMCR FHFasH
TS=101, I&FE TIL{EABNIER.

m & TIM2_CR1 ZFH788 CEN=1, /3afit#Es. AR, 1R CEN=0, NItEEsRaeE
&1, NekARRANEI0M,

RETILHE, HEESTAKIEASBEITE, —B TI1 TENEIETHE. HitEEsFiae =1t

#PIZE TIM2_SR FfY TIF ¥rE&.

TI1 EFAFIHEESSEbRME L Z BIRYEERTEUA T TI1 MNIRIIERIS B L.

o | | L
|
i v
CNT_EN I i
| 1
|
CK_PSC J_|_|_|_|_|_|_|_|_| : I_U_I_H_
i o
: L
Counter register ) 30 31)32)33) 34 | J35)36)37
1 N 1
H i !
|
TIF '
1
1
write TIF=0

& 19-37 [ JHztEm FRIIEHI B

MIESK: s

fa NI AR RS ERE T 80ES.

ETEGIFS, THEMEE T2 NN EFHEFAm bt

m REEE 2 20 T2 NEFE. EERMNRRSETRGEGF, FEBEAMEKEE, /T
IC2F=0000), flREAEPA(ERFIRTDIMESE, AR EhCE. CC2S NRATHERNRE,
& TIM2x_CCMR1 Z7788th CC2S=01, & TIM2_CCER Z77887 CC2P=1(F] CC2NP=0)LA##
ERME (RIGHEEE ).,

m  F TIM2_SMCR ZFHfFss+ SMS=110, BLEERBRAMAEIELN; & TIM2_SMCR ZFH7F88+F
TS=110, #EE TI2 ERENIR.

HTI2 HI— EFHERT, ITHEESFIAERER R HIREI T, FRNEE TIFiR&. T2 EFHER

THEE BT S BRYRERS, BURT TI2 MINIRRIERISBEER.

1
TI2 ' L
: P
1
CNT_EN ! I H
I 1
1
CK_PSC i H I_l_,—l_,—l_
e
! |
Counter register 34 | EE 37
L
TIF

19-38 fit & eI FHYIEHIER S
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19.3.14.

MR3: SMERRISPRT 2 + RRIRSY

HMNERRTEMRE 2 ATLAS S —FIMRIUGMNEBRI MR 1 ARIDsstEzlbroh —efEA. XY, ETR{E
SHAMEIMNEITTPRIEA, EEMEN. HRERRAEN AT USRS — MO E A B,

FEWfER TIM2_SMCR 172509 TS (i ETR {E/9 TRGI,

ETEAGIFH, —BETIL EHR—DEFE, RS ETR 98— LFHBR EiHHE—X:

1. FREEINDRARNEE:
B ETF=0000: ;86JEK
B  ETPS=00: AFEF%HREE

m ETP=0: &l ETRAYEFG, & ECE=1EREIMNERRI TR 2.

2. FANTECEBE 1, & TIRYEFA:
m IC1F=0000: &BEiERK
B AR AERBRID MR, FRERERE

B & TIM2_CCMR1 ZFHfFes+ CC1S=01, FEEEMAMIRIER
B & TIM2_CCER 77889 CC1P=0 L\FER (Rt EFE)

3. & TIM2_SMCR ZEHfF87 SMS=110, EeEER R AMAEER, & TIM2_SMCR FHiFsE+

TS=101, & TILEABINIR.

HTIL EHI—AEFGE, TIFARSHRIRE, THERTTRTE ETR AV EFGIHE. ETRESHLT

T ARRR SR EMZERVEER, BURT ETRP M NinHIERLSHIR,

ERRRRS

TIM ERIZEAERBEE, BT timer RS EEHHZINGE.
— T METRIERI SRR EERRITENL. 5. (SRR TREERE.

TI1 ! !
i | i
CNT_EN ! H
! 1 ]
e [ LT LJ 1L
i ' t
1
CK_PSC L !_, !-l
[} | |
1 1 1
Counter register 34 X 35 X 36
|
TIF g

19-39 HMERRTEPHIR 2 + AR FRIEHIFRES

TERR T MR EARTUERE R,
(ER—/ M ERREAR— 1 RS SRR

S ERSRETEE, BRLRS
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TiM1 TIM3

clock

MMS s
UEV | |
NNA
Master Slave |cK_PSC
|_| |_ mode | TRGO1 TRL| e _>| |_|

SMS

control conrol

prescaler counter prescaler counter

input
trigger
selection

an:

iE:

5

19-40 /M ERTZRYBIF

A LABCEERTES 1 fEOERTES 2 FOTADSAES. BHT TIARIE:

BCEERNE 1 AFEX, BILUES—EHEMH VEV IEd— " ABEENMLES. &
TIM1_CR2 Z1Z:809 MMS="010'Y, B34 —EHEMHNTE TRGOL LHH—N EFHAE
E,

CEREERTES 1 89 TRGOL BHEERTES 2, IRE TIM2_SMCR 25778809 TS="000", ECEBTEATES
2 J9(ERA ITRLEARERABRIMETC.

AIRIBMRI I HIRR E THMNBITHMETl 1(TIM2_SMCR Zf788HY SMS=111); iXt#FERTES 2 B
O ERERT RS 1 AR EFHE(RIERTES 1 BTSSR,

55, YNKBEHER(TIM2_CR1 Z7788)8 CEN (9 BISIR NEREE, BRI B Timer2,
225N Timerl,

ANER OCx BHIkRAERSS 1 iR E(MMS=1xx), B EFHEBFIKENERSS 2 it

[ER— M EMNREEERES— 1 ERER

EXAMFH, ERTES 2 BIfFEERERTES 1 AUBIHEL RIS, &% FE 19-40 gk, RAERES
18 OCIREF ABAY, ERTES 2 AX D IMERIPIERE T, AN ERTsSRYBTHIRERER R ISR
2834 CK_INT BRLA 3(FCK_CNT=fCK_INT/3)18ZI,

BCEERES 1 AFER, EHERRERESE(ES(0CIREF) AR (TIM1_CR2 ZH1Fes
B9 MMS=100)

BCEERT S 1 B9 OCIREF iEfZ(TIM1_CCMR1 FH1788)

BCEERTES 2 WNERTER 1 KB ALA (TIM2_SMCR Z7F28HY TS=000)

BCEERTRS 2 I =R (TIM2_SMCR F1783HY SMS=101)

& TIM2_CR1 25772509 CEN=1 LA{F5EERTES 2

& TIM1_CR1 3775889 CEN=1 LUSahERTEE 1

: TERYES 2 RORtR A S ER RS 1 REREY, XMEXREINENRS 2 HHEERHIEREES.
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convt JUULU U LUy

T T

TIMER1_OCREF Q H
1

|
TIMERL_CNT_)_FC FD| Y FrE Y FF * bo X o1 )

3048

TIMER2_CNT 3045

TIMER2_TIF

19-41 TEATSE 1 B9 OC1REF #54ERTEE 2

FE 19-41 B9BIFH, EERTES 2 BaizAl, BRI EEST IS IREs R0, EEiINE
BIRYEETTIATTEL. FILAME/SHERTES 1 ZRISM 2 NERTES, FElINATEIEIETR, BEE
AEEIHERBEh B NEERTEEE. 5 TIMx_EGR 72819 UG (AP SHERT 28,
ET—MiFh, FERLSENES 1 FIERES 2, EiTes 1 EFEFHM 0 TR, ERTES 2 BME
IFHM OXE7 FHR; 2 MNERRRITIS IR R EMER. 5 0% TIM1_CR1RY CEN {5251 EERT 28
1, TERTES 2 BERMELE.

m EEENSE 1 AEEN, EHERGCREES (CNT_EN) HiaktAimH (TIM1_CR2 FHFss
MMS=001 f9).,

BCEERTES 1 B9 OCIREF IKFZ(TIM1_CCMR1 FH77:8).

BCEERTES 2 NERTEE 1 REMA LR (TIM2_SMCR 77289 TS=000)

BLETERTSE 2 ) JistEt(TIM2_SMCR 72289 SMS=101)

& TIM1_EGR ZHF8EI UG="1", S{ErIEE 1,

& TIM2_EGR ZFF2EHI UG="1", S{ERIEE 2,

B0xE7 ZERTRS 2 RILTEIRR(TIM2_CNT), #04atE7 OxE7,

& TIM2_CR1 5772809 CEN="1'LA{#AEERT2E 2.

& TIM1_CR1 27728/ CEN="1'LAShERTES 1.

& TIM1_CR1 778809 CEN="0 LU= - 7EA88 1.
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cont JUUHUUUUUHUUUUUUuL
i i i ; ' i
! L
TIMER1-CEN=CNT_EN Lo [ 1 !
1 ) ) | 1
[} ] [} | |
TIMER1-CNT_INIT | : H ' | i
Lo L !
1 ] 1 ! 1 :
Tmerient 75 1 1 o0 1 X o1 X 102
i i i 1 1 ]
[} [} ] ) ] |
L - :
TIMER2_CNT AB Yooy €E7 | Y Ee8 Y |E9
i i | i i i
e B Lo |
TIMER2-CNT_INIT [ P :
[} [} ] [}
] ] ]
TIMER2-WRITE CNT 1 - i
] ] ]
TIMER2_TIF }

write TIF =0

19-42 1@ (EREERT R 1 ATLAEHIERTRS 2

ER—ERSEERN S — 1N ENER

EXAMIIFH, (FFEERTES 1 OB HEREERTEE 2. &% FERNERE. —BERTEs 1 =480
=4, ERTEE 2 BN EHRINEUE(ETLARIF 0)IRIB SRR ERRT fF AT HEL. FENREIMA(ESHT,
TERTES 2 B9 CEN st E 1", ERTIHETHRITTEERIS 0% TIM2_CR1 FH78889 CEN {i
T ERT 2R AIRT SRR EB 2 TS SMBERT CK_INT BRLA 3(FCK_CNT=fCK_INT/3),

BEENE 1 AEENX, ZHENERSBHVEV) M AMAREH(TIMI_CR2 HEFHEM
MMS=010)

BCEERTER 1 AYEHA(TIM1_ARR Z1728)

BoExERTES 2 NERTES 1 FKEMARLA(TIM2_SMCR 17289 TS=000)

BCEERTRS 2 NARIET(TIM2_SMCR Z1783HJ SMS=110)

& TIM1_CR1 5775889 CEN=1 LUSahEmTEE 1

TIMER2-CEN=CNT_EN

CK_INT R R AN -

| o

TIMER1_UEV ! 1!
1 | ] []
[} I [} |

TimeRLeNT X fp Y FE X FF Y por X o1 )Y o2
| T

TIMER2_CNT ! a5 1 k46 {47 | 48
i I
| —
' |
[} [} | 1
1
1

"

TIMER2_TIF

N

write TIF =0

19-43 (FFAERTRS 1 EFTRRAERTRS 2

LT, ALERHEZERARE NSRS, TRRSES CERREERR T, &
PR AR R HEEIU(TIM2_SMCR &1728H7 SMS=110)895F.
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cont TUHUHUUULU LUy
|

TIMER1-CEN=CNT_EN

TIMERI-CNT_INIT
i

iz

: 1
1 1
1 1
1 1
1 1
1 1
1 1
[] ]
! '
TIMERL_CNT 75 00 i Y o1 X
| | | |
] ] 1 ]
1 1 1 1
TIMER2_CNT D 00 7 ! E8 E EA
- © Joo) N SN
1 1 1 1 1 1 1
1 1 1 1 1
TIMER2-CNT_INIT i i i L
1 1 1 1 1
1 1 1 1
TIMER2-WRITE CNT ; ; —
| | P
] L
TIMER2_TIF

A

write TIF =0

19-44 RIFERTRES 1 ROEREAAR ERTES 2

EA—1{NMERR AR R IR EN 2 AN ERYES

XAMFIF A ERTES 1A TILN L FHATSEREERTES 1, (FREERTeS1AERIEREERTES2, S LR
RS AFRIETEEIIXIST, ENEE1IVREE AT/ ME(IRTILAMN, SIREREE2
F):

BCEERRIAERIN, EHENFERIEAMARH(TIM1_CR2EFFERAIMMS="001),
BCEEARRIAMER, MTILRERARKZ(TIM1_SMCREFEFHITS="100"),

LB ER SR A A HER (TIM1_SMCRE1FEEHISMS="110"),

BCEERER1AE/MMEL, TIM1_SMCREFZRIIMSM="1’,

AL E AT R N ERTRR BB A RLR (TIM2_SMCRE783HITS=000)

BB ER B2 OMARIET(TIM2_SMCREZEEAISMS="110),
HERERIRITIL EHII— EFHEE, BN ER SRS HHRRRN BRI S aIT L, A TIFREERE
AR,

i EXAMFR, FEEZEIRNER SRR NREENNUGHL), PN THEEEEBM 0TS,
BT LUBE B NMEE— M TEIEESE25(TIMX_CNT)TEERTSRIEHEAN— MRS, TEIFREEZIE/M
R MEERTER 1BICNT_ENFICK_PSCZ[ABMEIR,

19.3.15. iifiE

S SIS, {RIE DBG {5k DBG_TIMX_STOP BRE, TIMx 4SS mILIEIER
TemE eI T,

19.4. HiF=m=mHEid

19.4.1.  TIM2 #$IS7FEE 1 (TIM2_CR1)

Address offset:0x00

Reset value:0x0000 0000
[ 3 [ 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 [ 21 | 20 | 19 | 18 | 17 | 16 |
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Res | Res | Res | Res | Res | Res | Res | Res Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 I 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res CKDJ1:0] ARPE CMSJ[1:0] DIR | OPM | URS | UDIS | CEN
- - - - - - RW RW RW RW | RW | RwW | RW | RW
Bit Name R/W Reset Value Function
31: 10 Reserved Reserved
ARSI F
X 2 (e X FEERTERATER(CK_INT)SRER, FEXATEFIRSE
R R4 ESHFIEREE(ETR, Tix) AT AR 2 [EH09
9:8 CKDI[1:0] RW 00 SLLp)
00: tDTS =tCK_INT
01: tDTS =2 xtCK_INT
10: tDTS =4 x tCK_INT
11: (R, AEEAXNMEGE
SHIEESE AT ES w0V
7 ARPE RW 0 0: TIM2_ARR ZHFEEi8FE N
1: TIM2_ARR st NEIH=s
RIS THET
00: IENTHET. ITHEREKIES MA(DIR)E LR it
01: FROXISHRER 1. ITHEEEEtm EfE T, &BE
HEtHRIEE
(TIM2_CCMRx FfFa8H CCxS=00)aY%IH LB MRS
i, REtEEm™it
AR E,
65 — w A 10: HRIPFHR 2. ﬁ%ﬂléﬁﬁéﬂﬂﬁtﬂ]ﬁ‘l‘ﬁ%ﬂe K
R AT, BRENBENEE
(TIM2_CCMRx FfFe&+ CCxS=00)AJ4tH LR MRS
i, RETHEEsmE BRI E.
11: Fhoxgs5iasl 3, THERREIE LA T4 it
BREME LA T, BENRHEE
(TIM2_CCMRx 1728 CCxS=00)a9%IH LB MRS
i, EitEgEsE LR NHEHRIRE.
i EITEESFSAT(CEN=1), RAIFNIEXITHE ik
BRI R,
yalC
0: H#ERm 14N
4 DIR RW 0 1: HHEEEA T
E: HIHAERRCE AP IR S RASR R, 1%1U
ARIE
EApKIFHRT
3 OPM RW 0 0: EREFHSMES, THEEAMELE
1. ERETIREHREM(ERR CEN DAY, THEERZIE.
) URS R 0 BEFEKIR
BB iZA0ERE UEV SRR

294/511



PY32F031 &5 SEFHf

Bit

Name

RIW

Reset Value

Function

0: WNRAVFF=EEHHUITE DMABR, UTRME—FMH
FEE—NEHTlTE DMA 53K

- THESEH T

- RE UG i

- Mgz hler =AY E T

1: MRAVFF-EEFHFUE DMA BER, NREIHESS
/i E— P EHTh#TEL DMA 153K

ubIS

RW

e Ta=

BIHBZAI /L UEY SR04

0: 7o¥F UEV. EF(VEV)EMHTNRME—FMT4E:
- RS R T

-IREB UG (U

- ME I Re P T
WEFNSFERENEIINTERE,

1: ZIF UEV, I4EEHEN, FFaFs
(ARR,PSC,CCRX){RIFEAIHIE.

MRIRET UG sk MERIEHIRE & H T —MNEHELAL,
NIRRT D SRS EF IR .

CEN

RW

pInaE g

0: ZEIbiH#0Es

1: FHEITEES

T ERERE T CENIS, SMERRTER. [ EENLRAD
LR ARETE. AR AT BB G E CEN
fiZ,

19.4.2. TIM2 iZHIFFRR 2 (TIM2_CR2)

Address offset:0x04

Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. Res. | Res. | Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | TI1S MMSJ[2:0] CCDS | Res. | Res. | Res.
RW [RW | RW [ RW | RW - - -
Bit Name R/W Reset Value Function
31: 8 Reserved Reserved
TI1 35E8%
0: TIM2_CH1 EHNER TILEA.
7 TILS RW 0 .
1: TIM2_CH1, TIM2_CH2F] TIM2_CH3 EMZXEEG
EE TILE,
FEIERE
R AT EFEEEE TERINERESENRPER
TRGO), FJREHVESUT:
6:4 MMS[2:0] RW 000 ( )L HESEAMTT ) N o
000: & - TIM1_EGR &1788R7 UG (A TFEAftA
BIH(TRGO), MNRAABMNEMEN FRIMERIZHIER)
FEEM, N TRGO EAYESHEXISEIRNER
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Bit Name R/W Reset Value Function

SE—MER.

001: i — ITENBS(EEE(SS CNT_EN AT EAflAR
H(TRGO)., BRIFEEER—EEIZ 1 ErT2aaizHM
ERRRI—MEO. 1TEEEEEES 2B CEN =HIRA0
TR TR BN G SRIBIERE. HiTEEs e
EESZETFMAMAE, TRGO L&E—NER, BRIF%
E7E/MEK D TIM1_SMCR FH1Ze8+ MSM IS
),

010: BEHT — BB MRS MR (TRGO), Flgn, —
AN EERTERAYBTEHET LA BB E— N M ERT BRRYTR D STES .
011: tk&gfkit — —BRE—IRIEIAS—RECERAINAT, =
HZE CCLF iRERIEIREEE ), fkmHiEt—
MEBKH(TRGO),

100: L¢#& — OCIREF 5S4 AT EfARH(TRGO),
101: LBER — OC2REF {ES#ATFEAMARILH(TRGO),
110: tE#R - OC3REF {ES#ATEAMARKIH(TRGO),
111: AR — OCAREF (55 ATFEAMARE(TRGO),
FRIRIECERAY DMA 1588

3 CCDS RW 0 0: HELE CCxEHhRt, X CCx I DMAIEK,

1: BRAEFFHEMRT, XH CCx B DMA iEK,

2:0 Reserved - - Reserved

19.4.3. TIM2 MERIEFISEEE (TIM2_SMCR)

Address offset:0x08

Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. Res. Res. | Res. | Res.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

ETP | ECE | ETPS[1:0] ETF[3:0] MSM TS[2:0] OCCS SMSJ[2:0]
RW | RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved

AR AR (External trigger polarity)

ZANERER ETRIERE ETR RBRIEfAIRIE

0: ETRARIE, SHE¥ELFHEER

1: ETR#RMA, (KB TRELAE.

HNERRTEPERERL (External clock enable)

ZAIfE RSN R 2

0: ZRIFHNERRTEHRT 2;

1: fEEEINEBETEMIESC 2. 1HE4E8H ETRF ESLAVEESE
OB,

iE 1: IRE ECE {USIEEF/NBEMET 1 74§ TRGI 1EE!
ETRF(SMS=111 ] TS=111)EE+EREITHL,

it 2: FIAMNERATLAS/NERRT MRS 2 BRI : SAHE
n, MNERXERI, B2, X TRGI REEEE!
ETRF(TS AIABEE111"),

15 ETP RW 0

14 ECE RwW 0
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Bit Name R/W Reset Value Function
iE 3 SMNERETEMRTC 1 FSMNRETITRT 2 FIRT#ERERT, Sb
ERRTHPRYBINE ETRF,
HMNEBfb & TS8R (External trigger prescaler)
HNERR(SS ETRP RUSRERMMERSE TIMXCLK IZEA
U4, HWMNRRAOSMEBE RS, BT LAGEFTR 5 S PE (R
13:12 ETPS RW 0 ETRP 05,
00: KIFFIIA;
01: ETRPSRERERLA 2;
10: ETRP JRERERLA 4;
11: ETRP kLA 8,
HNERELAR ISR (External trigger filter)
XEAE N T XS ETRP (SSRAFRIAZFXS ETRP 28
KATHEE. SEhrL, HFEKSER— SRR, Bic
FRENANEHEEFE— MR,
0000: Foifikas, LAfDTS KAf
0001: RS fSAMPLING=fCK_INT, N=2
0010: SEESAER fSSAMPLING=fCK_INT, N=4
0011: SEESAER fSSAMPLING=fCK_INT, N=8
0100: RHESTER fSAMPLING=fDTS/2, N=6
118 ETE RW 0 0101: SREFSAEZR fSSAMPLING=fDTS/2, N=8
0110: SREESAEZR fISAMPLING=fDTS/4, N=6
0111: RHEESTER fSAMPLING=fDTS/4, N=8
1000: AR ISAMPLING=fDTS/8, N=6
1001: RHEESAER ISAMPLING=fDTS/8, N=8
1010: RIEEIAER fSAMPLING=fDTS/16, N=5
1011: RFEERER fSAMPLING=fDTS/16, N=6
1100: RFEEHAER fISAMPLING=fDTS/16, N=8
1101: RHEESAER fSAMPLING=fDTS/32, N=5
1110: RFEEAER ISAMPLING=fDTS/32, N=6
1111: RFEERER ISAMPLING=fDTS/32, N=8
FIMER
0: FiFA
7 MSM RW 0 1: ARBA(TRG) ERSEHHEERT, LARFESRTER
2B TRGO)SERINERIRREIRITTERL, IXMIEKIE
TN ER SRR R — R —RINBE AR RIFE B AN
fib e
X 3 ISR T RS IHEERRIRR RN,
000: Internal Trigger O(ITRO)
001: Internal Trigger 1(ITR1)
010: Internal Trigger 2(ITR2)
6:4 TS[2:0] RW 0

011: Internal Trigger 3(ITR3)

100: TI1 R9LiAHENIES(TILF_ED)
101: JEREHERESMA 1(TILFPL)
110: JEKRERIERIRREAN 2(TI2FP2)
111: Reserved
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Bit

Name

RIW

Reset Value

Function

T ERAESERIFERRAODIGEN, DATER
EFRXEAAHER EA)

OCCS

RW

OCREF jE&5tiE
0: OCREF_CLR_INT &% OCREF_CLR i\
1: OCREF_CLR_INT &2 ETRF

2:0

SMSJ[2:0]

RW

MR

LERETINBES, MARES(TRG)INEMILESIEFRY
HMEREINTRMEARR (NI HI S RS Az HI 25 7 2R A0i BE)
000: XFMER — 405 CEN=1, NIFAHIREERHANIER
A EPIREN,

001: ZmABEstEzt 1 - 1R1E TIWFPL A9EBSE, ITEESTE
TI2FP2 BB M L/ iH,

010: #RASEET 2 — 1R TI2FP2 AUEBF, THEIESTE
TILFP1 BULiGMA _E/ I,

011: #RASEHET 3 - IRIBEAMMAIRT, HEEEE
TILFP1 ] TI2FP2 HOE M /24,

100: SfEm - EPHMARA(TRG_ EFHEEFIE
witses, HEFE—NERSFRNES.

101: [JEtER - BRURBN(TRG)NERT, THERESR0RTHh
FE. —BEMERAZAR, WitEEsELEERSR), it
BB L AR R,

110: fbRMET - ITEESEMARIA TRGI B EFHES5h
(BRER), REIHEES

HEEZEN.

111: SNEBRTHMER 1 - AR AR (TRGHAY EFHEIK
EitELEs.

iE: GNR TIIF_EN #EAMARA(TS=100)8Y, FEFEMA
g, XEEA,

TIIF_ED &R TI1F ZHUEHEH— kR, 2RI &R
EEREMREANIIS

+ 19-2 TIMx PIEpftARIERE

MTERT =R

ITRO(TS=000)

ITR1(TS=001)

ITR2(TS=010) ITR3(TS=011)

TIM2

TIM1

Reserved Reserved

TIM14 OC1

19.4.4.

Address offset:0x0C
Reset value:0x0000 0000

TIM2DMA/FREf{§EEEFFES (TIM2_DIER)

31

30

29

28

27

26

25

24

23 22 21 20 19 18 17 16

Res

Res

Res

Res

Res

Res

Res

Res

Res | Res | Res Res Res Res Res Res

15

14

13

12

11

10

Res

TD
E

Res

CC
4DE

CC3D
E

CcC
2DE

CcC
1DE

ub

Res | TIE | Res CC4l | CC3I | CC2I | CC1l UIE

RW

RW

RW

RW

RW

RW

RW - RW RW RW RW RW
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Bit Name R/W Reset Value Function
31: 15 Reserved Reserved
TDE: 7eiFfitk DMA 5K
14 TDE RW 0 0: Z|Hf& DMA 5K
1: 5IFfA DMA ISR
13 Reserved Reserved
CCADE: RIFHFA/LLE: 4 9 DMA B3K
12 CC4DE RW 0 0: ZEIFRR/ELER 4 B9 DMA iE3K
1: FeUFRFALLER 4 B9 DMA 73K
CC3DE: FIFHsR/ELER 3 B9 DMA iE3K
11 CC3DE RW 0 0: ZEIFRESR/ELER 3 Y DMA 1Bk
1: FeUFFA/LLER 3 B9 DMA 3K
CC2DE: FeIFHER/ELER 2 B9 DMA iE3K
10 CC2DE RW 0 0: ZEIFFERLLER 2 B9 DMA IE3K
1: FEIFRBR/LLER 2 B9 DMA 153K
CCI1DE: FiFHER/ELER 1 B9 DMA 153K
9 CC1DE RW 0 0: ZEIH@3R/ELER 1 B9 DMA B3R
1: FOIFHREIR/LEER 1 B9 DMA 53K
UDE: AIFEFRY DMA iEK
8 UDE RW 0 0: ZFEHRY DMA Bk
1: 7IFEHE DMA iEK
7 Reserved Reserved
TIE: FeiFftART
6 TIE RW 0 0: ZEIFfbR i
1: ForFRtA kT
5 Reserved Reserved
CCAIE: FirHBRIELER 4 Hhl
4 CC4IE RW 0 0: ZEIHEFR/ELES 4 FRlkT
1: FOIFHRER/LLER 4 Rl
CC3IE: FIFHER/ILLER 3 Hhll
3 CC3IE RW 0 0: ZEIHEFR/ELE 3 FRlAT
1: FOIEFHREER/ELER 3 HhlT
CC2IE: FIFHIERILLER 2 Hhlly
2 CC2IE RW 0 0: ZEIHEFR/ELE 2 ARk
1: FOPFHRER/LLER 2 Rl
CC1IE: FUFHEERLLER 1 Hhlly
1 CC1IE RW 0 0: ZEIHEFR/ELES 1 ARl
1: FRVFRER/LLER 1 ity
UIE: FeiFsEEshi
0 UIE RW 0 0: 2= FEFhT
1: SVFEHRT
19.45. TIM2 IREFFERR(TIM2_SR)
Address offset:0x10
Reset value:0x0000 0000
3130 ]29] 28 27 26 25 [24] 23 22 21 20 19 18 17 16
55 ; eRS Res | Res | Res | Res eRS IC4IF | IC3IF | IC2IF | IC1IF 'CRA" IC3IR 'CRZ' IC1IR
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T ] ] ] ] [ RC_TRC_[TRC_[RC_[RC_] RC_[RC_] RC_
Wwo | wo | wo | wo | wo | wo | wo | wo
15 | 14 | 13| 12 11 10 9 8 7 6 5 4 3 2 1 0
R|R|R|CC4|CC3|CC2|cCCl|R cc4l | ccal | ccal
es |es|es| OF | OF | oF | OF |es| R® | TIF | Res | "¢ F | CCIF | UIF
) ) ) Rc_ Rc_ Rc_ Rc_ ) ) Rc_ ) Rc_ Rc_ Rc_ Rc WO Rc_
w0 w0 w0 w0 w0 w0 w0 w0 — w0
Bit Name R/W Reset Value | Function
31:24 Reserved - - Reserved
Ak raly) /—\%:\
23 IC4IF RC_WO 0 TR *T
- 200 ICLIF A,
142 3L < 3 I_\':Q:‘
22 IC3IF RC_WO 0 TR ﬁ“
2 ICLIF A,
142 3L < 2 I_\':Q:‘
21 IC2IF RC_WO 0 i *T“
S0 ICLIF #HR,
TSR 1 i5&
NEHER A BEREE N BN BRI BB A& IR
, ZIRCE A 1, BHKASOHBEITE
0 (LI RC_WO 0 - u’fTTE_IEE FHE EHREE 08B IE
TIMx_CCR1;&0’,
0: LESRT4E;
1: RETHEBRIRSM.
J: ST "":4 /_\%:\
19 IC4IR RC_WO 0 Frifei *T
20 ICLIR ##iA,
J: ST "":3 /_\%:\
18 IC3IR RC_WO 0 R *T
- 2 IC1IR A,
BTk 2 frk
17 IC2IR RC_WO 0 Al ﬁ“
- 2 IC1IR A,
AR 115E
NS BEREE NN ERI B R AR IR
=, ZIFCTHBEHE 1. SHEREE 0 HETIE
16 IC1IR RC_WO0 0 :
TIMX_CCR13i&0’,
0: LESRRT4E;
1: REEFHBESRSEM.
15:13 Reserved - - Reserved
BSRIELER 4 143 KER
12 CC40F Rc_wO 0 RaRI Lﬁ,&hﬂ
£0, CC1OF i
FEFA/EV R 3 1R
11 CC30F Rc_wO 0 RARILGR uﬁ?ﬂﬂa
- £, CC1OF ##ik
fRERIEE: 2 iR
10 CC20F Rc_wO 0 i
- £, CC1OF ##ik
Rk 1 SRR
(BN A B EREE AN REART, ZIRCT S E
1, 5 0 oiERRiZAL
9 CCIF Rc_w0 0 = ﬂfﬁf“m
0: FoIHH3Rr=4&;
1: CClIF &1/, IHEAECEHHHEIAEI TIM1_CCR1
HiFes.
8:7 Res. - REE, _&EAO,
6 TIF Rc_w0 fib R 2SR ITIRIC
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Bit

Name

RIW

Reset Value |

Function

BREMEEN (SIEEHIREL TR IEINIE
TR 7E TRGI MANSRGNEIE

ROOE, SE ISR THE—LE) BB EHZAE
1. BHERHESO.

0: FohtAR=SEMF=E;

1: fR2srPRT A R

Reserved

Reserved

CCA4lIF

Rc_w0

RERILCE: 4 FRRTRC
2% CCLIF j#ik

CC3IF

Rc_w0

FESR/ELES 3 FRifERIC
£ CCLIF iR

CC2IF

Rc_w0

HERILLER 2 FRBFHRIT
£ CCLIF fiik

CCI1IF

Rc_w0

SR/ 1 FRITRRIT

WNERIEE CC1 BeE s
LitHEESUREERZHREHEE 1, BEFOXITR
ER FRRINS#E TIM2_CR1 15

23H9 CMS i), EHEMAE 0.

0: FTIEARYE;

1: TIM2_CNT B985 TIM2_CCR1 fY{EPTHES.

WNEREE CC1 BB HMNEL:
URAB M REMNZUHEEE 1, THKES 0 BT
TIM2_CCR1i&0,

0: FEINIER=4E;

1 MAFRF=EFH EITEEED SN TIM2_CCRI(FE IC1
FreNE SAmERIEERANLE),

UIF

Rc_w0

EFTRHTRIC

LEEEREMINZAHEGE 1. BRSO,

0: LEWSBMH~4%,;

1. EMEHERFIRN, SFHFREEMNZAREGE
1:

- # TIM2_CR1 25772819 UDIS=0, ¥ REP_CNT=0 Bd7=
EEHEHESR T HES Lifa ),

- & TIM2_CR1 77289 UDIS=0. URS=0, 34
TIM2_EGR Z577880Y UG=1 RIF=4F#=

{H(RAETT CNT EFIEA1);

- & TIM2_CR1 77289 UDIS=0. URS=0, ¥4 CNT#
RS EVRRT=EEHE

%, (8% MERIEHIFEFES(TIM2_SMCR))

19.4.6.

TIM2 B HF=EFFER(TIM2_EGR)

Address offset:0x14

Reset value:0x0000 0000

31

30

29 28

27

26

25

24

22 21 20 19 18 17 16

Res

Res

Res | Res

Res

Res

Res

Res

Res | Res | Res Res Res Res Res Res

15

14

13 12

11

10
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Res | Res | Res | Res | Res | Res | Res | Res | Res | TG | Res | CC4G | CC3G | CC2G | CC1G | UG

W - w w w W w

Bit

Name R/W Reset Value Function

31: 8

Reserved - - Reserved

Reserved - - Reserved

P A

ZNHREE 1, BF=4— MRS Y, HEEGEE
0,

0: FohfE;

1: TIM2_SR 77880 TIF=1, EFFEXIRNAIFERFD
DMA, NF=44EMAIRRTF] DMA,

TG w 0

Reserved - - Reserved

FREERRIRIELES 4 St
2% CCIG f@if

CC4G w 0

PRI I 3 BB
S¥ CC1G ik

CC3G w 0

FEAEEERIL AR 2 Stk
£3# CC1G Ak

CC2G w 0

FEAERRIELER 1 S

ZOIRRMEE 1, BFF-4— MRS Y, BEEe
s 0.

0: FoafE;

1: TEi8iE CC1 Lr=a—Msk/ i

i@l CC1RENEH:

IRE CClIF=1, EFEXIRAIFEF DMA, NIF=AAERAT
FhlTF] DMA,

£1EE CCLERBEHAN:

MEIRHERER AR TIML_CCR1 57788, 8R8
CC1IF=1, EFFEXIRAIFETF] DMA, NIF=4AERAT-RRT
f1DMA, # CCLIF B&8 1, MigE CC10F=1,

CC1G w 0

PEEETEG

ZAIREE 1, BEEEEDE o.

0: FoaffE;

1: EFANITEES, HrE— 1 EHRSEH. TR
BRRITHERES RIS O(IEETD IR

RYAE)., AEPOXIFREL T DIR=0(A_EIHE)RITT
HESHNE 0, & DIR=1(ATITE)NIITHERESEY TIM2_ARR
A&,

UG w 0

19.4.7.

TIM2 #E3R/LEBHRINFFRS 1(TIM2_CCMR1)

Address offset:0x18
Reset value:0x0000 0000
7T o W 35 TN

31

o

30 | 29 | 28 27 26 25 | 24 23 22 | 21 | 20 19 18 17
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Res

Res

Res

R
Res Res Res Res e
S

15

14 | 13 | 12

11

10 9

8

7 6 5 4 3 2 1 0

oc2C

OC2M[2:0]

OC2P
E

CO2F
E

IC2F[3:0]

IC2PSCIL0] ]

CC2S[1:0

OC1M[2:0] OCIP | ociFe | ccisp

IC1F[3.0] IC1PSCIL0] 0]

RW

R R R
W W W

RW

RW

R
w

R
w

R RW RW

W RW

R R R
W W W

L BART

Bit

Name

Function

31:16

Reserved

R/W

Reset Value

Reserved

15

OC2CE

RW 0

faHE 2 75 0 5Bk

14:12

0OC2M[2:0]

RW 000

e 2 IR

11

OC2PE

RW 0

LR 2 TR fERE

10

OC2FE

RW 0

TR 2 DRIRfERE

9:8

CC2S[1:0]

RW 00

R/ 2 168,
IZAENIBERNAE (EANEL) |, RENERIEE:
00: CC2BEWRENHH,;
01: CC2 BEWEENMA, 1C2 MG TI2 £;
10: CC2 BEWACE WA, IC2 BE TI1 £;
11: CC2iBEMEE MM, IC2 MEIE TRC Lk, &
X TEEN R AR SR NI RT
(4 TIM1_SMCR 778309 TS (%) .
iE: CC2S (EBiEXMIAY(TIM1_CCER &17s549
CC2E=0)42aI5H.

OCI1CE

RW 0

iAHEE 175 0 f5hRE
0: OC1REF A5 ETRF HINKIS/IH ;
1. —BteE ETRF @ASEF, Bk OCIREF=0,

6:4

OC1M[2:0]

RW 00

BB 1R

ZAEN THHSE(ES OCIREF REI{E, M OC1REF
FRFET OCLl, OCINHRYE. OCIREF 2=HFHBX, M
OC1, OCINHBEXEFEURT CC1P, CCINP {i,
000: &S, MLEURE 788 TIM1_CCR1 5it#=s
TIM1_CNT [ERIELERXT OCIREF AEEfE

F;

001: TEMNKEBELIBEHBF.
TIMX CNTHIE SR /LL R FF &8
1(TIMx_CCR1){E8[ERY, 38 OCIREF A&,
010: TEMNKEBELINILTHBF.
TIMX CNTHIE SR /LL R FF &8
1(TIMx_CCRL){EEHRT, & OCLREF S,
011: EB%%, 4 TIM1_CCR1=TIMx_CNT A,
OC1REF HJEEE,

100: 3EFIFFTMEEF, EH OCIREF A,
101: SEHIABEBF. 3EH OCIREF AE,
110: PWMER 1 - EELEIHEE, —B
TIM2_CNT<TIMx_CCR1 B}i@i& 1 AEMEBFE, dN A T
WEF, £ETFit#HE, —8

St #eEs

St #eEs

g
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Bit

Name

RIW

Reset Value

Function

TIMX_CNT>TIMx_CCR1 B & i& 1 A & 3 BB ¢
(OC1REF=0), BNAEMEF(OCIREF=1),

111: PWMIER 2 - LA, —B
TIMx_CNT<TIMx_CCR1 i@I& 1 AFTHEBF, BUAEF
WEEF, TEETiHERd, —B TIMx_CNT>TIMx_CCR1 B
BB 1 ABEMEBF, SNATHEF,

¥ 1: —H LOCK 3%/ 3(TIMx_BDTR Z1Zes+HY
LOCK fi)F B CC1S=00(ZBE&EF & Ak i) NiZ A BEH
&4

2 EPWMAER 18 PWMIRR 2h, RESHRER
B T SR L RAE AP WOARES IO R PWM R
B, OCI1REF BB AMEE,

OC1PE

RW

IR 1 TR

0: ZEIF TIM2_CCR1 Z{F880FREETIN8E, AIHBRTEAN
TIM2_CCR1 &7s5, B#fES LEER.

1: FH= TIM2_CCR1 HFaM0FEEINRE, IEEHET
TRt s S 1EesiRfE, TIM2_CCR1 HIFRESEEEHSEMHR
SRESHREN SRS TR,

£ 1: —H LOCK 3Ii& /9 3(TIMx_BDTR ZHZ25+HY
LOCK fi5)FfB CC1S=00(Z B ErR B,

BN ABERRIE KL,

2 (UERPKMEXT, FJLAERBIATESSFEER
T6EA PWMES, BNEZHERFHE.

OC1FE

RW

bR 1 BRER(ERE

IZAT IR CC R A RN S AR AL,

0: TRIEIHEMEES CCR1AYE, CCLIERIRE, RIfERtA
SREfTITH. SMRARRHIBMAE — 1 BGART, BUE CCL
I AIER/NERT ST 5 PRI TREIEA.

1 BRI ARRRERAIERM SR L T —IRERIT
fc. B, OC#iRE N

SHRERTR. FKEARARRAIERGEF CCL HHAATE
AIR4ERS /9 3 s EIHA.

OCFE MR BEREER PWML 8 PWM2 t=z(EHE(F
H.

1.0

CC1S[1:0]

RwW

00

HIRIELER 1 58,
X 2 fIEBENAGRE (BANEL) . RIENEIRIEE:
00: CCliBBE#WEE i,
01: CClEBEWEENMA, ICLIEIETIL E;
10: CClBE#HEE M, ICIBERETI2 L;
11: CCliBEHEE MM, IC1MEIE TRC L, I
X TR AR 2R MBI

(E TIM2_SMCR Z5778810 TS inkiE) .
iE: CCls{XEmEXAA(TIM2_CCER &H17=81Y
CCLE=0)4 a5,

BRI
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Bit

Name

RIW

Reset Value

Function

31:16

Reserved

Reserved

15:12

IF2F

RW

0000

BINFER 2 ISiRER

11:10

IC2PSC[1:0]

RW

00

BINEER 2 D SRER

9:8

CC2S[1:0]

RW

RRR/LAS 2 158,
X 2 fEMEBENAE (@NEE) | RENRIERER:
00: CC2BBE#WIRENRHEH;
01: CC2BEWEE/NMA, IC2BEEETI2 k;
10: CC2 IBEWACE WA, IC2 BETE TI1 L;
11: CC2BEMECE BN, 1C2 MEIE TRC L, g
X TR AR SRR

(A TIM2_SMCR Z7Z8809 TS DEE) .
i¥: CC2S {{D@EXAAf(TIM2_CCER &17851Y
CC2E=0)4 a5,

74

IC1F[3:0]

RW

0000

BINFEA 1 IEiEES

XIVENT TIL MARREIRERFIRREKE. 87
TR — N TSR ER AR,

BIiERE N M ERFE—MHAIBEES

0000: FCiEifee, LAfDTS SRAEE 1000: SREHIER fSAM-
PLING=fDTS/8, N=6

0001: SREESRER fSAMPLING=fCK_INT, N=21001: 3%
FESTER fSAMPLING=fDTS/8, N=8

0010: SREESTER fSAMPLING=fCK_INT, N=41010: 3
PSR fSAMPLING=fDTS/16, N=5

0011: SREESTER fSAMPLING=fCK_INT, N=81011: 3%
FESER fSAMPLING=fDTS/16, N=6

0100: SREESTER fSAMPLING=fDTS/2, N=61100: 5%
ST fSAMPLING=fDTS/16, N=8

0101: REESTER fSAMPLING=fDTS/2, N=81101: RFf
ST fSAMPLING=fDTS/32, N=5

0110: SREESTER fSAMPLING=fDTS/4, N=61110: 5%
$TE fSAMPLING=fDTS/32, N=6

0111: REETER fSAMPLING=fDTS/4, N=8 1111: RFf
ST fSAMPLING=fDTS/32, N=8

3.2

IC1PSC[1:0]

RW

00

NG R Gapi

X 2 fiIEXT CCLEA (IC1) NN IRES. —B
CC1E=0(TIM1_CCER Z778:h), NS SAEENL.

00: FZFRosREs, FERMAL LA NEE—NoiaE T
KRIRHIR;

01: 82 MNSEMHMA—IREK,

10: 8 4 NSRRI,

11: g 8 MEMHRR KR,

1:0

CC1S[1:0]

RW

00

CC1S[1:0]: #EIR/ELER 1 i5%8E,

X2 fIENGEENAR GaNGEE) |, RENMEEE:
00: CCliBEWEE EE,;

01: CClBEWAECENMA, ICIMEETIL k;

10: CCl1BE#ECE WA, ICIBEIETI2 k;
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Bit Name R/W Reset Value Function
11: CC1BEHEE M, IC1MEIE TRC b, HiER
R TAEER BB AR 2R MRS AT
(EH TIM2_SMCR 25772880 TS inkiE) .
iF: CC1S {IEBEX AT (TIMx_CCER Z1788M19
CClE=0)42a 5/,
19.4.8. TIM2 3K/ ELBHERN FTF=S 2(TIM2_CCMR2)
Address offset:0x1C
Reset value:0x0000 0000
fith bRz
31 30 | 29 | 28 27 26 25 | 24 23 22 | 21 | 20 19 18 17 é
Res Re | Re | Re Res Res Re | Re Res Re | Re | Re Res Res Res E
S S S S S S S S
15 14 [ 13 | 12 11 10 9 | 8 7 5 | 4 3 2 1 0
OCC | ocampzo) | OLF | O T caasio | OFC | ocampzop | °FF | ocsre | ceasi
IC4F[3:0] IC4PSC[1:0] ] IC3F[3:0] IC3PSC[1:0] 0]
RW@@@RWRW@@RW@@@RW RW\FfVRW
L Th o AR R
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
15 OC4CE RW 0 IR 435 0 {#8E
14:12 OC4M[2:0] RW 000 HHHEES 4 #E5
11 OCA4PE RW 0 HIHEE 4 Tk fheE
10 OCA4FE RW 0 HELER 4 HukfERE
FIRIECER 4 1558,
ZAENEERDE (GANEE) | RIEARENERE:
00: CC4BEWRENHEH;
01: CC4BEWEENRA, IC4MEETIA £,
o8 ccas(Lo] Ay 00 10: CC4 JEE?&EB%%E@)\, IC4 BRESTE TI3 L; ‘
11: CC4 BEWHECENMA, IC4MGITE TRC £, IHiE
R TAEEREBfR AR B M BIE AT
(E TIMx_SMCR Z5{Z2809 TS %) .
i¥: CC4S (VEBEXMRY(TIM1_CCER 778889
CC4E=0)7A2aEH.
7 OC3CE RW 0 IR 315 0 f#aE
6:4 OC3M[2:0] RW 00 LR 3 183
3 OC3PE RW 0 LR 3 A FErE
2 OC3FE RW 0 BHELER 3 HukfERe
FRIRIECER 3 58,
X 2 frEEEnamE GaNEL) | REARAEE:
1:0 CC3SJ[1:0] RW 00 00: CC3BBEWERENEmEH;
01: CC3BEHMAE M, IC3MEIETI3 £;
10: CC3 BEWECE M, IC3REITE TI4 L;
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Bit

Name

RIW

Reset Value

Function

11: CC3 BE#HEENHIN, IC3MEITE TRC Lk, It&Ez
X TR BBl A 2SN\ e AT

(EH TIMx_SMCR Z51Z8809 TS %) .
iF: CC3S {IEBEX AT (TIMx_CCER 178819
CC3E=0)74Z2a5EH.

AR

Bit

Name

R/IW

Reset Value

Function

31:16

Reserved

Reserved

15:12

IF4F

RW

0000

BINFER 4 ISiRER

11:10

IC4PSCI[1:0]

RW

00

BINEER 4 D SRER

9:8

CC4S[1:0]

RW

RR/LLAS 4 15588,
X2 fIENXGBENAR GaNGEE) |, RENREEE:
00: CC4 BBEWRENHEH;
01: CCABBEWEE /WA, ICAMSETI4 L;
10: CC4 BEWHECE RN, IC4MEIETI3 L;
11: CCABEMEE MM, 1C4MEIE TRC £, IE=R
X TFEEBfh A 2SSt AT

(1 TIM2_SMCR 51783 TS [D%EHE) .
iE: CC4S ({EBiEXAT(TIMX_CCER ZfFasd
CC4E=0)AE2aEH.

74

IC3F[3:0]

RW

0000

BINFEA 1 IEies

XIVENX T TI3 MARREIRE R FIEREKE. 87
TR EREH— N T ENER AR,

BIiERE N M ERFE— M MHABEES

0000: FCiEiRee, LATDTS SREE 1000: SREHIER fSAM-
PLING=fDTS/8, N=6

0001: SRHESRER fSAMPLING=fCK_INT, N=21001:
FESTE fSAMPLING=fDTS/8, N=8

0010: REESTER fSAMPLING=fCK_INT, N=4 1010:
PSR fSAMPLING=fDTS/16, N=5

0011: SREESRER fSAMPLING=fCK_INT, N=81011: 3%
BESTER fSAMPLING=fDTS/16, N=6

0100: SREESTER fSAMPLING=fDTS/2, N=61100: 5%
ST fSAMPLING=fDTS/16, N=8

0101: REETER fSAMPLING=fDTS/2, N=81101: RFf
S fSAMPLING=fDTS/32, N=5

0110: SREESTER fSAMPLING=fDTS/4, N=61110: 5%
$TE fSAMPLING=fDTS/32, N=6

0111: REETER fSAMPLING=fDTS/4, N=8 1111: RFf
S fSAMPLING=fDTS/32, N=8

H

H

3.2

IC3PSCI1:0]

RwW

00

BINIFIR 3 TN SREs

X2 FENT CC3FA (IC1) MDA, —B
CC13E=0(TIMx_CCER ZZg5h), NMFRSIResSHL.

00: FTIOHRES, MR O LGRS — NOIAE
KR—IRHIR,

01: 82 MNSEMHMA—IREK,
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Bit Name R/W Reset Value Function
10: B4 1MSMR—RBER;
11: 88" SEMHitR—IRiR.
CC3S[1:0]: ¥EIA/ELER 1 %8R,
X2 fENXEERAE GaNEE) | RIEARESE:
00: CC3BmBE#WEE EL,;
01: CC3mEWAE M, IC3MEIETI3 £;
1:0 CC3S[L:0] RW 00 10: CC3 Eﬁ?&ﬁﬂ%ﬂﬁﬁ)\, IC3 BREYTE TI3 Lk
11: CC3 BEHEENHA, IC3MEIE TRC Lk, IhER
X TR AR BRI NS EY
(3 TIM2_SMCR 25778800 TS finf&iE) .
iE: CC3S{NEEBEXHA(TIM2_CCER E{72849
CC3E=0)74 2 5H.
19.4.9. TIM2 HE3R/ LB ERESFE=(TIM2_CCER)
Address offset:0x20
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res | Res Res F;e Res | Res Res Res | Res | Res Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CC4N Res CC | CC4 |CC3N | Re | CC3 | CC3| CC2 Res CC | ccz2 | cce Res ccC CC1E
P 4P | E P s P E NP 2P E NP 1P
RW RW | RW RW - RW RW RW - RW | RW RW - RW RW
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
15 CCNP RW 0 BNFEER 3 BEAMaIHRME. £©% CCLINP RYHEIA,
14 Reserved - Reserved
13 ccap RW 0 BINAER 4 Wik, 2% CCLP RUMEIA,
12 Reserved - - Reserved
11 CC3NP RW 0 BNAEER 3 BEAMNaHRME. £% CCINP RUEA,
10 Reserved - Reserved
9 CC3p RW B3R 3 EHtRE, &% CC1P f9fEA,
8 CC3E RW BNE3X 3 HitiERE, &% CCLE RUfA.
7 CC2NP RW 0 BNAEER 2 BEAMNaHRME. £% CCINP RUEA.,
6 Reserved - Reserved
5 ccap RW BNAEER 2 EHRE, &% CC1P ffEA,
4 CC2E RW BINAEEX 2 HitHERE, &% CCLE f9fiEA,
EINER 1 EME AR
0: OCIN ZEFEX
3 CCINP RW 0 1: OCIN {KEBE¥EEM
X{ZFN CC1P BEXEERAEN TIIFPLTI2FPL R, &%
CC1P #HiR
2 Reserved - Reserved
BINABER 1 HHRE
L cclp RW 0 CClBERENRL:
0: OC1EHEFEM
1: OCL{EEFE
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Bit Name R/W Reset Value Function

CClBEmRENRN:

CCINP/CC1P FRLEIRE TILFPLIERE TI2FP1 FItRIE(S
SEAMERSERES.

00: RRAE/LEFHE: RELLE TixFP1 B EFHEE®IR,
Sfufitk, JMEBRHEPEATARER); TixFP1 RRME(IfA
=, wIGER).

01: RIE/TREG: ARE/LEFHE: #ERRERE TixFPL AY
TrEHER, Sffitk, JMNEERIHELIER); TixFPL
RAE(IMARELR, RIEE).

10: {RE, THEE.

11: AkME, LA,

BINAEER 1 HHfhRE

CClBEmRENHL:

0: Xif] - OC1 % |HaH,

1: F/E - OCl1{ESimtHEIXIRATHS B,

0 CCI1E RW 0 CCl BEREREA:
IZADRTE TR E R EREIRAN TIMx_CCR1 FH1F
£5,
0: FEXREELE;

0: fERfERE

e OCx BB Ay S

CCXE (& OCx output State
0 ) (OCx=0,0Cx_EN=0)
1 OCx=0OCxREF+Polarity, 0OCx_EN=1

19.4.10. TIM2 iH#48&(TIM2_CNT)

Address offset:0x24

Reset value:0x0000 0000
31 [ 30 | 29 [ 28 | 27 | 26 | 25 [ 24 | 23 [ 22 | 21 [ 20 ] 19 | 18 [ 17 | 16

CNT[31:16]
RW
15 [ 14 [ 13 [ 12 [ 112 [ 10 [ 9 [ 8 | 7 | 6 | 5] 4] 3] 21110
CNT[15:0]
RW
Bit Name R/W Reset Value Function
31.0 CNT[31:0] RW 0 THEEERE

19.4.11. TIM2 F$33REE(TIM2_PSC)

Address offset:0x28

Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res

15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
PSC[15:0]
RW
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Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
T smeshYE
THEEAURTEAE (CK_CNT) &7
15:0 PSC[15:0] RW 0 fCK_PSC/( PSC[15:0]+1),
PSC B8 7T HEMEHTERNRA LRI NS 7l
&

19.4.12. TIM2 BEIERFHFFE (TIM2_ARR)

Address offset:0x2C

Reset value:0x0000 FFFF
31 [ 30 | 29 [ 28 | 27 | 26 | 25 | 24 | 23 [ 22 | 21 [ 20 ]| 19 | 18 [ 17 | 16

ARR[31:16]
RW
15 | 14 [ 13 [ 12 | 11 [ 10 [ 9 [ 8 [ 7 ] 6 | 5] 4] 3] 21]17]0o
ARR[15:0]
RW
Bit Name R/IW Reset Value Function
BafEREAYE

ARR B8 T REEU NI BERES T FHYE.
FMSERNESITAX ARR FEHHFINE.
LEMERDAVMENTE, THEEATE.

19.4.13. TIM2 jligk/LbES 128 1(TIM2_CCR1)

Address offset:0x34

Reset value:0x0000 0000
31 [ 30 | 29 [ 28 | 27 | 26 | 25 | 24 [ 23 [ 22 [ 21 [ 20 ] 19 [ 18 [ 17 [ 16

31:0 ARR[31:0] RW 0

CCR1[31:16]
RW/RO
15 ] 14 [ 13 | 12 | 12 [ 10 | 9 | 8 | 7 ] 6 | 5] 4] 3] 2117100
CCR1[15:0]
RW/RO
Bit Name R/IW Reset Value Function
FERILLR 1 H9ME
& CClLBERE NIt
CCR1 B ETRAIRINILR 1 7808 (Fds
B .

WERTE TIM2_CCMR1 Z57788(OC1PE i) PR EEFTseE;
5, EHIRRENLRIEEEET.

31:0 CCR1[31:0] RW 0 B, RESEHHMRER, WHERSES EASRIRH
SRIELER 1 HiFae.

ZLRIERLIR S F R 2 7 51T EES TIM2_CNT iR
&, B oclixO t@mHES.

£ CClBE BB
CCR1 83 THLE—REAMIR 1 =4 (IC1) EHAIHER
Ax{H.

19.4.14. TIM2 JBFR/ELELBTFEE 2(TIM2_CCR?2)
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Address:0x38
Reset value:0x0000 0000

31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 [ 22 [ 21 [ 20 ] 19 [ 18 [ 17 | 16

CCR2[31:16]
RW/RO
15 [ 14 [ 13 [ 12 [ 112 [ 10 [ 9 [ 8 | 7 | 6 | 5] 4] 3] 2 111]o0
CCR2[15:0]
RW/RO
Bit Name R/W Reset Value Function
R/ 2 BYE
& CC2i@iEmtE
CCR2 & TENYRIREFRLIR 2 HERE (TR
H) .

SNERTE TIM2_CCMR2 E5{725(0OC2PE {i) PRIGFEEEL
Rk, BUREERANZRIES 7T,

31:0 CCR2[31.0] RW 0 B, RELEHREMRER, WIEEHEZENZLHH
SRILCRR 2 Hraet.

LRTRR S FRRE 2T S1TEES TIM2_CNT LUy
&, HBE%E oCimO LiEmtES.

& CC2 BERCE MmN
CCR2BATHLE—XRENEIX 254 (IC2) ZHmavits
E&(H.

19.4.15. TIM2 $B3k/LLERS1EEE 3(TIM2_CCR3)

Address:0x3C
Reset value:0x0000 0000

31 [ 30 | 29 [ 28 | 27 | 26 | 25 | 24 | 23 [ 22 [ 21 [ 20 ] 19 | 18 [ 17 | 16

CCR3[31:16]
RW/RO
15 [ 14 [ 13 [ 12 [ 12 [ 10 [ 9 [ 8 | 7 | 6 | 5 4] 3] 2 ] 1] o0
CCR3[15:0]
RW/RO
Bit Name R/W Reset Value Function
FERILEER 3 YA
& CC3mEfcE it :
CCR3 B8 TRNLRIHHERILIE 3 HFe10E (Frdes
B) .

SNSRAE TIM2_CCMR3 Z51788(0C3PE {i) PoRiEF i
Rk, BURERANRIE 7T,

31:0 CCR3[31.0] RW 0 B, RELEHEMRERN, WHRSEAENSRIH
SRIELER 3 HiFaet.

SRR/ S FRRE 2T SiTEEs TIM2_CNT EER
&, #B%E oc ik LiEHES.

£ CC3 ke ENmAN:

CCR3 &&7TH L—REINRBIX 354 (IC3) EHAIiHER
A={H.
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19.4.16. TIM2 {ligR/EbER S8 4(TIM2_CCRA4)

Address:0x40
Reset value:0x0000 0000

31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 [ 22 [ 21 [ 20 ] 19 [ 18 [ 17 | 16

CCRA4[31:16]
RW/RO
15 [ 14 [ 13 [ 12 [ 112 [ 10 [ 9 [ 8 | 7 | 6 | 5] 4] 3] 2 111]o0
CCRA4[15:0]
RW/RO
Bit Name R/W Reset Value Function

FER/ILLER 4 BYE
& CC4 BERCE Mt :
CCR4 B THENLRIHBFALLE: 4 SEENE (FRzks
B) .

SNERTE TIM2_CCMRA4 E51725(OCAPE (i) PRI EEEEL
Rk, BURERA\ZRIES TR,

31:0 CCRA4[15:0] RW 0 B, REUEHREMRER, WIEEHEZENZLHH
SRILCRR 4 Firaat.

LRTIRLR S F R S T S1TEES TIM2_CNT LU
&, B ocimd LEHES.

& CCABERLE NN
CCRABAETHLE—XRENEIX 454 (IC4) EHA0TE
B&(H.

19.4.17. TIM2 DMA {E#IZFFS8(TIM2_DCR)

Address:0x48

Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Res. | Res. | Res. DBL[4:0] Res. DBA[4:0]
- - - RW [ RW | RW | RW | RW - -1 - RW [ RW | RW | RW | RW
Bit Name R/W Reset Value Function
31:13 Reserved - - Reserved
DMA EEHEEIKE

IXEATTEN T DMA EEEHET FHEIXKE (&%
TIMx_DMAR ZFZ28a0tbH TS S

BY, ERTEEMH T IRIELEX) |, Bl EXHIEER=E
THE:

12:8 DBL[4:0] RwW 0 0000 00000: 12535
00001: 2=%5
00010: 3 =F{
10001: 18 =P
7:5 Reserved - - Reserved
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Bit Name R/W Reset Value Function

DBA[4:0]: DMA Eithsit

XEAIEN T DMA LSRRI (255
TIM2_DMAR FHFsA0titH# TiEsS

BT) , DBAENJIM TIML_CR1 Z7EEREMHFFRAR(R
4.0 DBA[4:0] RW 0 0000 e

00000: TIM2_CR1,

00001: TIM2_CR2,

00010: TIM2_SMCR,

19.4.18. TIM2 ELEETUAY DMA Hitik (TIM2_DMAR)

Address offset:0x4C

Reset value:0x0000 0000
31 [ 30 | 29 [ 28 | 27 | 26 | 25 | 24 | 23 [ 22 | 21 [ 20 ] 19 | 18 [ 17 | 16

DMABI[31:16]
RW
15 [ 14 [ 13 [ 12 [ 11 [ 10 [ 9 [ 8 | 7 | 6 | 5] 4] 3] 21110
DMABJ[15:0]
RW
Bit Name R/W Reset Value Function
DMA EE&IXE 7S
XF TIM2_DMAR ZHZ=s0Ss B2 SN Tt
SRV EURIE:

TIM2_CR1 i1t + ( DBA + DMA Z3|) *4, Hrh:
“TIM2_CR1 Htbiit" 24257728 1 A9ttbit;

“DBA”R TIM2_DCR 57788+ E X AUl ;

“DMA 355" 2H DMA BalisHiREE, EBURT
TIM2_DCR Z1Z=8+EN Y DBL,

31:0 DMABJ[31:0] RW 0
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20.

20.1.

20.2.

BRERZR (TIM14)

TIM14 @&t

B FEERTES TIM14 (R RIE TR SABSIRENAY 16 117 B BhAeE T EMEs AL,

CERTEMEE, SENEMNESIINMKENBRESE MR R

PWM),

{EFATERT B8 TS SMESFN RCC RISHRHISE TR SAES, BRI BRI ERART LAE L MR RIS =R
[EEEE,

TIM14 ERfESEPRTEMYA, REEEEZHIEERE. BlIL—REESERE, &l TIM2/E

TIM14 £ &85

16 B Eh%EIA it#iEs
16 fIE4RIR(AJLASCAHER) T oMas, THEESATHRERNDIRAEE 1~ 65536 Z[ARNEEEL
=l
m1NVIOEE, (EA:
— AR
— BB
— PWMARL (BEXITHER)
B AT EHRAER A R
— T IEEsm EEE, THEESVIAR OB AR
—  BARER
— R
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Internal clock(CK_INT) Trigger
Controller Enable

counter

auto-reload register

—T ul
Stop, cIearu /l;’ >
CK_PSC CK_CNT -
> PSC prescaler » +/- CNT counter
Cll uy @ C1l
TI1FP1 IC1 i - —r
T Input filter & IC1PS OC1REF oc1
TIMx CH1 | capture/comp Output r
~cHl ] edge selector »|  prescaler are 1register control ]
TIMx| CH1
Note:
REG Preload registerstransferred to active

Registers on U event according to

control bit
—>»  Event

Interrupt
had &DMA output

20-1 TIM14 ZEFIHEE]
ap Y
20.3. TIM14 IJgeHEiR

20.3.1.

RIE&TT

XAl RiEERss N EEED B— N E B EREN 16 M EitEEs, IHEEsnmshET— N
papiiao N

BHPTLIES IHEMEE. BilERSS TR ns ey, BETHENEI TR LUR(E.

A ERTTEE:

B HEEEs7EEE (TIM14_CNT)

B FIoNETFRES (TIM14_PSC)

B BifEEHSFFS (TIM14_ARR)

BaEER STl SEEEEERS TN Fes. RIgE
TIM14_CR1 HZeah B shEEE Tl s(FRENI (ARPE) HUIRE, TS SERNINST—ERES
REEFSEM UEV RHEERIF F517e8. STEESARI B2 TIM14_CR1 FH178+HI UDIS
U%TF OB, PEEMEH. EFNEGEILIBRET=E.,

THER T MBS AIRT#hiIH CK_CNT IKaf), {NZIRE 7it#48s TIM14_CR1 HFaaPaUITH#EEE
BEfZ (CEN) B, CK_CNT A B3

IR, TI8E 7T TIM14_CR Z7175889 CEN IS— M ATEEHAS, THEREEFrIATTEL.
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20.3.2.

Tig3 St

T SRR AT LAS T EMRRRORT % 1 2l 65535 Z[ARIERED . BRET— (E TIM14_PSCFH
FEEPRY) 16 (UESTFasi=hlRY 16 AitEEs. BRAXMNEHISERTER TR, CREBEE TR

T, FHITDSARRAISEIE T —IR
TESHTEHERETH, EX

EISEHRIRATHR A,
DR SERINIF

CK_PS€

JTUUUue Iy

CEN

Timer clock = CK_CNT

AREARAR AR . .

Counter register

Update event(UEV)

7 )59 re) 0] 00 o1 ) oz 03
1

Prescaler control register 0

P 1

Write a new valuein TIM1_PSC

Prescaler buffer 0

X 1

Prescaler counter

of1jojafofrfo)f1)

& 20-2 HMDIMRAISE 1 ZZ 2 B, THEERAIES FE

Uty

CK_PSE

CEN

Timer clock = CK_CNT

| |

Counter register

T ) CY G G o

Update event(UEV)

]

Prescaler control register 0

D/, 3

Write a new value in TIM1_PSC

Prescaler buffer 0

X 3

Prescaler counter

of1f2)3jo)1f2)3)

Z

20-3 HBFRDIRERAISEM 1 5 4 B, THEER0RTFE

iR
. Litagst

THEEM O THEIBaEEE (TIM14_ARR HFRIE) . AEXM 0 JFrFfaitey, HrE—

THERmHE Y.
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BMHECREE, FPEEFRSEM, £ TIM14_EGR SEt @ %45 =)IRE UG (tBEREALL
FEE—NEIRSEH,

& TIM14_CR1 27858 UDIS fi, AJLAZEIFEHFSEM,; B LSRR FaeT
ENHBENEHT FEFRS. £ UDIS MBS A, BAEEHMSM. BANL, E2itEEs
KIBM 0 FFEA, ERTROSMESHOTHER S O(BTD SMEshIAUEART). ok, MNBRRET
TIM14_CR1 {7880 URS (U(EFEEINER), RE UG (=L — 1 EHMEMH UEV, B4R
IRE UIF RS EIAF=4£ ek DMA iEK), XEA T BRERRER TEkRiTEEs, RR=4E
SRR R,

HRE—NENEMHE, FIENSFEENER, BHRKE URS f)IREEHREGL
(TIM14_SR 778841 UIF i),

B EERE TS RNEN B AT S FENE(TIMI4_ARR),

B AOIREEMIE N X B AT H S FERANE(TIM14_PSC HZ8NA).
TEHRGRRER T TUNEARERE T RIITHELESTA, = TIMX_ARR=0X36.

o psc AR RN

CNT_EN ‘

Timer dock = CK_CNT Uy rryuy|
Counter register 31 (32)(33)(34)(35)(36,(00) 01) 02)03)( 04/ 05) 06) 07
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

20-4 T EERAT R, PIBRRITH SR T/ 1

o _pse Jutvuuytuuuyyyl
CNT_EN ‘

Timer clock = CK_CNT ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ
Counter register 0034 0035 0036>< 0000 0001 X 0002 0003
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

20-5 LHEERATFRE, AIERRTEP SRR F 9 2
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o _psc L i gy

CNT_EN ‘

Timer clock = CK_CNT ﬂ ﬂ H ﬂ
Counter register 0035 0036 0000 0001
Counter overflow T

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

20-6 LT4ERATFE, PIBRRIEROSAREF /9 4

o _psc Uy uy

CNT_EN ‘

Timer clock = CK_CNT ﬂ H ﬂ

Counter register 1F Zd

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

T
1
—

20-7 LGSR, AERRIth SR F /9 N

o psc U UYL
CNT_EN ‘
Timer dock = CK_CNT Uy Uy

Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FF 36

Write a new value in TIMX_ARR

20-8 TH#4=RATFFE, = ARPE=0 RFRYEEFTSMH(TIMX_ARR iRBTERN)
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20.3.3.

20.3.4.

CK_PSE

CNT_EN

Timer dock = CK_CNT Uy Uy

Fo (7)) 7a) 7 00) 03 02)03) 08) 05 0807
Counter overflow H
Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register F5 36

Pal

Auto-reload shadow register F5 ><

36

Write a new value in TIMx_ARR

& 20-9 HEHEERTFE], 2 ARPE=1 FIRUEEFSH(FZEANT TIMx_ARR)

:RE

THERESRIRTTPEHAIERRTER (CKLUINT) 2. TIMx_CR1ZFfF=5HY CEN {i#ll TIM14_EGR FHfFa5HY
UG (ESERrRdEsI (BRT UG (UM BmniBERRIY) |, ReeEgeszfbi]. —B& CEN LA
1, RIEBRIFREPA SRS ALAT$,

CK_PSE

Hutuuguyuuyuyy

CEN=CNT_EN |

uG

CNT_INIT

[ ]

Counter clock = CI_CNT = CK_Psc uuUtuuiu gy

Counter register 31 )(32)33)(34)(35)(36/(00) 01) 0203/ 04) 05) 06} 07/

& 20-10 —figt&Ezl FROEHIFEEE, REBRT o SREF 7 1

SR/ LbBGEE

B MR RIEEHERSE — M RS FREAT F5F), BEMRNBNIS E=F
gk, ZESRMIoESR), MkHERo (FrEsfE s,
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20.3.5.

Intput stage

Read CCng S
Read CCRIE
R

ccis1)

e

CC15[0]

read_in_progréss

Input mode

capture_transfer

Capture/compare shadow
register

capture > ‘ I

b— output mode
.

(- OCLPE OC1PE | TIM14_CCMR1

are_transfer

Comparator

Output stage

lgrite CCR1H
Ivarite CCRIL

(from time base)

CNT>CCRI—Output DC1_REF OUtpUE
= Mod = 0 1
ic1ps CNT=CC Cont‘foﬁe, “ . ode ﬁ&@
\
TIM14_CCMR[ 0C2M[2:0] | | cap | [ cap |
TIM14_CCER
TIM14_CH1 y
- il — e y TI1F7R|5|. 5
DTS downiounte » DeEtegcetor TI1F_Falling . TILFPY | 7 — .
11/2/4/8
TIM14_CCER h k
TIM14_CCMR1
[ ccis(r0] | Icps[1:0] | [ cCIE |
Intput stage TIM14_CCMRL TIM14_CCER
20-11 TIM1 HEE
BNEBDXIERIAY Tix MANESREE, HEE—NRKRERNES TixF, AF, — I NHikEsEEns
SHONEET=E—MSS(TiXFPX), BHLUWEAMERIZHIssaTm N\ A S EEoigikizsl. 1255
BT S N3RS 785 (IcxPS),

BMHED TE—NPERY (B8 FAEE, BIRRREREHHESHIRME.
AR RR A — N RS Tl — I TS, TR RS Ta
EREIU S, BRREES FEFRL, AeBEHRRESFFRT.

LRIV, FERHESFRIIANBHREN IR 7571, AeF FSEalAST EEHT
EEBR.

N EERIRU

ERMABERELT, JONE I (ESENNILERE, TN AR EEIIERIRER RS EeS
(TIM14_CCRx) 1, HBREMARLER, HRAY CoxIFinE (TIM14_SR H7:8) #HE 1. IR
HIRBMRER, CoxIFIREEENRE, BAESHERITE CoxOF (TIMX_SRH7:E) #E 1. B
CexIF B8Rk CexIF, BEETFREPRUHIREIREENERR CoxIF, B CcxOF=0 A]i&fk CexOF,
ARG BRRMEIE TI1 BIANRI_EFH AR E4E8A0EEI TIM14_CCR1 H7ssF, SEBUIT:
B EEAMEYIE: TIM14_CCR1 W&zl TI1 #IN, FTLASA TIM14_CCMR1 FH{FEsHRY
CC1S=01, RE CCISA I 00Rt, BEWEENMA, FH TIM14_CCR1 FHEFHTANRIE,
B RIERAGSHIER, KERMANRKSEAMENEE BMMAS Tix B, BMARKSEHE
TIM14_CCMRx ZF17e8RY lexF i) . RIRBANESERS 5 MR ERIRRTEIRED,
HN AR EIRIKERIEERT 5 NS HEE, FEit, FHA1(LA DTS SZR)IEERF 8 )X, B
HIATE TI1 E—XERRNIET, AFHE TIM14_CCMR1 &FesFE A IC1F=0011.
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20.3.6.

20.3.7.

B EE T BENBWERIAE, £ TIMX_CCER HEFE&8HEAN CC1P=0 (LFE) (0
CC1NP=0)

m EEMAMOMEE. EXMITFF, RNFEHREEEE— AR FEIRZ, ER
SIREEWEEIE (B TIMXx_CCMR1 72869 IC1PS=00) ,

B i%E TIMx_CCER Z772800 CC1E=1, AUFiikITEEER B EkS 17,

HRE— NN

B EEMAIRTRIER, THEESAERIEEER] TIM14_CCR1 251788,

B CClIF {3EHIRE (FFEfiRE) . BREED 2 NMELSHIKAT, M CCLIF REHBR,
CC1OF thifiE 1.

B WNRET CCILE (i, MEF=4E—RfiEXK,

ATAIEFENSY, BEEHPEEEREZR, EREE. XEA T EAEREEHPRTEE

s 2 R FEEEIE < el ser= Pl HER.

i MAREATRNEREEBEE S BIE TIMX_EGR FHERIAY CCXG k=4,

RE IR

fEizET (TIM14_CCMRx Z1F889 CCxS bits = 00) T, HHILE(ES (OCxREF FItEMNAY
OCx) BEBEIEHRMHBENBIEILINRS, MK TR RS FRITEERENLRER,
5 TIM14_CCMRx 7728 #EMHAY OCxM=101, BEIEFSHIEISS (OCXREF/OCX) AEM
T, 1Xt¥ OCxREF #52ENSEY (OCXREF IRZAFEFHEZY) , i OCx 5% CCxP kit
UERAYE,

flan: CCxP=0(0Cx ZHEFERY), N OCx #RENSHEF.

& TIM14_CCMRx Z7728-H9 OCxM=100, TJ3&E OCXREF {ZEH1K,

IZIE T, 7 TIM14_CCRx S, FEfFaaflit BEs Z BRIt ATERH T, BRAMRSESWIER.
XEE FENE S ERE—TPNE,

ik A A3 R

HIRTIRER FsRIEHI— MR, BiEIsr—ERAENIAE A2,

A HER SRR S TN SR, R TSN T™HRE:

B OEEHERIET((TIM14_CCMRx Z7288) OCxM AD)FIMHARME(TIMX_CCER Z1788f
CCxP ) ENXMEHHEIMASIH £, EELRITERR, HHSIMT LR SENESF
(OCxM=000). #HIZEMBHEBI(OCxM=001). HWIREMIIIEF(OCxM=010)akiFH{TEIE:
(OCxM=011),

B REFRPRSEFEETANRERL(TIMX_SR 272889 CexIF fiI).

B EHRE THENAPETFER(TIM14_DIER FH1FesHH CexIE i), WF=4— A,

TIM14_CCMRx i OCxPE {i7if#% TIM14_CCRx HFes BB T E(F TS 78,

TEMHHEE AR, S UEV X4 OCXREF #1 OCx MitHi®E /. ESHUFEETLUAZIHE S

—MTEUEHE. @RS (e R TR T) B Ak — ko,
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20.3.8.

Write B201h in the CC1R register

TIM1_CNT 0039 X 003A Xo0038 N\ T 8200 X B201

TIM1_CCR1 003A B201

Bl

Match detected on CCR1
interrupt generated if enabled

20-12 SHELIRIES, B4 OCL
BHEERAT (PWM) Rt

FonEEEETDERINILAE—1H TIMX_ARR FHFRMAEMZ. H TIMX_CCRx FHF8E G =LY
=S,

£ TIM14_CCMRx ZH1Z88HH) OCxM fIEA“110” (PWM & 1) #1117 (PWM B 2) , 8E%
MBS OCx MHEE~E—k PWM, &/RIRE TIM14_CCMRx 772§ OCXPE fiZLAfERE
AT ST, REAEIRE TIM14_CR1 H738% ) ARPE i (1E[A i EE O T
) RN EERAITRE S 7.

NERE—NEHEUARHE, MERSTFRIEREEIE FHFs, B EEHnitie
B, YUBIYIRE TIM14_EGR FHFas+ ) UG R FIBRIE 7S,

OCx HItRMERT LUBISE41E TIM14_CCER FHfFas+ i CCxP (IiRE, BALIRENSEFEE
FXEFAEY. TIM14_CCER ZFHfFEs+H) CCxE izl OCx fathfEse,

£ PWMIREL, (t8z( 18¢EE( 2) , TIM14_CNT #1 TIM14_CCRx IR fEH{THER, LURERS
& TIM14_CNT < TIM14_CCRXx,

TERT BN AT EEE R A_E It A e = G XS SHERAY PWM,

PWM illiBxd5F &0

TEE— PWMIED 1 961F. 24 TIM14_CNT<TIMx_CCRx i, PWM £#(55 OCxREF A
=, BUAE, MR TIM14_CCRx FRILLRIEATEHINERE(E(TIMI4_ARR), N OCXREF {RF
T, ANREIE9 0, M OCXREF {REFA0’,

TE TIMX_ARR=8 BHEXIZFHI PWM iEHZSLAl.,
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Counter register : anaa ?@@C

J

OCXREF
CCRx=4
CCxIF

OCXREF
CCRx=8
CCxIF

OCXREF
CCRx>8
CCxIF

OCXREF 0
CCRx=0

CCxIF

20-13 ITEXIFFHI PWM iKAZ(ARR=8)
20.3.9. iAEifER
HERHENFRAER (MO+HFLE) , #R4E DBG #Etkeh DBG_TIMx_STOP AUIRE, TIMx #4285
BWFEEERMFE, SE =L
20.4. TIM14 F=F=8

20.4.1. TIM14 ¥$IS7F88 1 (TIM14_CR1)

Address offset:0x00

Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. Res. Res. | Res. | Res. | Res. | Res. | Res. | Res.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. | Res. | Res. | Res. | Res. | Res. CKDJ1:0] ARPE Res. Res | Res | URS | UDIS | CEN
- - - - - - RW RW - - - RW RW RW
Bit Name R/W Reset Value Function
31:10 Reserved - - Reserved

RO SREF, X 2 e N FERERT BS AT EH(CK_INT)SREE,
Fir FRBISRAERT £ 2 [BR9 3 SREL 51

00: tDTS =tCK_INT

01: tDTS =2 XtCK_INT

10: tDTS =4 X tCK_INT

11: RE, TEFERAXNEE

9:8 CKD[1:0] RW 00
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Bit

Name

RIW

Reset Value

Function

ARPE

RW

BN E R AL
0: TIM14_ARR 775885 %E
1: TIM14_ARR Z7ZEstiaE NE)has

6:3

Reserved

Reserved

URS

RW

EHNEKIR

R BZANERE UEV SHEIR

0: WRAVFFEEHHFUTE DMABR, UTIRME—FH
FEE—NEHThlTE DMA 53K

- THESE T

- RE UG i

1: MRAVFF-EEFHFHE DMA BER, NRBIHESS
/i E— N EHTTEL DMA 15K

uDIS

RW

PR

BB/ LE UEV SHRF-4E

0: FeiF UEV, E#i(VEV)SEHETNME—FHT4E:
- RS T

- IRE UG U
WEFHNSFRICEAEIRTEEHE.

1: BIF VBV, FFEEHEY, 15
(ARR,PSC,CCRX){RIFEA IHIE.

RIRET UG [UEMEREHIRE A H T — SR,
W+ ERRRFITAS SRR

BEm.

CEN

RW

FVFITERES

0: ZIitH#Es

1: FEITEES

i ERHHEE T CENfIfE, FNERETER. [ JEtE(FNgReS
SEARETIE. AR AT BEhbE I HEE CEN
iz,

20.4.2.

TIM14 DMA/FER{ERES RS (TIM14_DIER)

Address offset:0x0C
Reset value:0x0000 0000

31

30

29 28

27

26

25 24

23 22 21 20 19 18 17 16

Res.

Res.

Res.

Res.

Res.

Res.

Res. | Res.

Res. | Res. | Res. | Res. | Res. | Res. Res. Res.

15

14

13 12

11

10

Res.

CCIlIE | UIE

RW RW

Bit

Name

Function

31:2

Reserved

R/IW

Reset Value

Reserved

CCIlIE

RwW

CClIE: FIFRBR/ELE 1 Fhiff
0: ZIEZR/IELE: 1 hlf
1: FOVFAERIELER 1 Fhiff

UIE

RW

UIE: FFEFlR
0: = IFEFEThNT
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Bit Name R/W Reset Value Function
1: SOVFEHRRT
20.4.3. TIM14 RESHEFR(TIM14_SR)
Address offset:0x010
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res Res Res | Res | Res | Res IC1IF Res | Res Res IC1IR
- - - - - - - - - - - RC WO - - - RC WO
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res CC10F Res CC1F UIF
- Rc_w0 - Rc_ w0 | Rc_w0
Bit Name R/W Reset Value Function
31:21 Reserved - - Reserved
TEEEHRER 1 &
{NEIBMAB B E AR B B TR ARt A R
0 C1IF R WO 0 =14, i%T\EEEJEE@#F% 1, BHEKEE0HIBILIE
TIMx_CCR13&0",
0: TEESHR™E;
1: RETEERREH.
19:17 Res. 0 R, —BAHO
LEFERR 1 &
{NHEENANBEFE E AR BB EH AR & R
o =y = £ (K32 ) BE Y N S
16 C1IR Re_w0 0 =4, 1Z$EEEE.|-H3E1¢§ 1, EHREFOHEBETIE
TIMx_CCR1 &0,
0: TLEERKRE,;
1: &E EFHERERSEM.
15:10 Reserved Reserved
/LR 1 i SHEEFRIS
NEEMNABEHRECE BN, ZirC EEEE
1, 5 0 °7iEkRIZA L,
9 CC10F Rc_wO0 0 .
0: FoIdHEAF=4;
1: CCLIF & 10, iHEEsRIBEEEBHRE!
TIM14_CCR1 7728,
8:2 Reserved Reserved
FRRIECER 1 FRiTiRIC
WNERiEE CC1 BeBhiaiE:
LitHEESHRELERMNZUBBEGE 1, SRS
0.
0: TIUEARLE;
1: TIM14_CNT i85 TIM14_CCR1 fY{EITEL,
1 CC1IF Rc_wO0 0
- MREE CC1 BeBHBAERN:
LIRS REMZABREEE 1, SHIKES 0 5B
1% TIM14_CCR1i5E 0,
0: FhINFR=&;
1: WMARRFEFEIHEEDEAN TIM14_CCR1(E
IC1 & NZE SFmER R RIANIE).
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Bit Name R/W Reset Value Function
EHTRHTRIC, SEEREHZUBESGE 1. BR
BB 0,
0: TEHSBM~4%;
1. EMEHEFRN, SEHFREERNZAREGE
0 UIF Rc_w0 0 1:
- & TIMx_CR1 257389 UDIS=0, F=4E#H=M4 i,
- & TIMx_CR1 2778809 UDIS=0, URS=0, ¥
TIMx_EGR Z728H9 UG=1 FIF=4£E3#=
BT CNT EFIIAM);
20.4.4. TIM14 SHF=ESFEFRR(TIM14_EGR)
Address offset:0x14
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. CC1G | UG
W W
Bit Name R/W Reset Value Function
31:2 Reserved - - Reserved
PRI 1 B, ZHREE 1, BFEE—NE
RIS, BEHEENS .
0: FoalfE;
1: 7A@ CC1 Er=d—Msk/thissis:
HiEE CCl i BRmN:
1 CC1G w 0 IRE CClIF=1, EFEXIRAYFEF] DMA, NIF=AAERIRT
FRTEK.
HiEIE CCLERBENBA:
LETRIHERESERFAE TIM14_CCRL 57758, 8RB
CClIF=1, EFEXIRAIFRT, NF=EERAIFRTIEK,
# CCLFB&7 1, NS CC1OF=1,
FEEESEM, ZUBREE 1, HEEEHE 0.
0 UG W 0 0: FanfE:
1: EFRYAHITEES, HE— {1 SERNERSEG.
EMHSRESATT S RS O(ERMD IR HAE).
20.4.5. TIM14 iR/ ELBSE STFes 1(TIM14_CCMR1)
Address offset:0x18
Reset value:0x0000 0000
T o n ABR
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res | Res
15 14 13 12 11 10 9 8 6 5 4 3 2 1 0
Res Res OC1M[2:0] OCI1PE | OCIFE | CC1S[1:0]
- - RW [ RW [ RW RW RW RW | RW
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Bit Name R/W Reset Value Function

317 Reserved - - Reserved
HHER 1182
ZAEN THHS%E(ES OCIREF BIaI{E, M OCIREF
RET OC1, OCINHYE, OCIREF
=EEYAM, M OCl, OCIN AN FIRT
CC1P. CCINP {i,
000: JF4E, W17 TIM1_CCR1 5it#Iss
TIMx_CNT [BJfLLERXY OC1REF AfE
H;
001: MEMNKREBELAGRNBEF., HiTE08E
TIMx_CNT B9 {8 5 # 3R / tb |8 &F 77 28 1(TIMx_CCR1)
fEERY, 38%) OCLREF A&,
010: TEMNEKEEBEBEIALHBEFE., Hit#sE
TIMX CNTHIESHER/ LR SF F8
1(TIMx_CCR1)tHERY, 3@ OC1IREF 1.

6:4 OC1M[2:0] RW 00 011: EPE, 4 TIMx_CCR1=TIMx_CNT i, &t
OC1REF HUEE¥E,
100: 3EFIAFTEEF., EH OCIREF A,
101: EFIABMEF, EH OCIREF AR,
110: PWMER 1 -
FEEHEAEt, —B TIMX_CNT<TIMx_CCR1FH@iE 1
BYEE, SUALTHBE,; A Tit&Hd, —
B TIMx_CNT>TIMx_CCR1 At i@ i& 1 5 5 3 B F
(OC1REF=0), BMAHHEF(OCIREF=1),
111: PWMER 2
—B TIMx_CNT<TIMx_CCR1 ], @& 1 hTHEBE, &
W HBRHEF,
i EPWMIES 18 PWMIER 2 Fh, RESHRERN
T 7 R BAER P WREEIDHEE) PWM RS,
OC1REF BB AMET,
IR 1 TR fhRE
0: ZIF TIM14_CCR1 FHFERA0FEEINRE, RIRERIBA

2 oc RW 0 TIM14_CCR1 Z1z28, B#HED LEER.
1: FF/5 TIM14_CCR1 H77asf0FsesThee, E51R1FY
TS FeR(E, TIM14_CCR1 NFEEH(EREENSE
HRISREEEN SR FE T,
IR 1 PREMRRE IZAIARTFIMR CC XA A SN
EHRINERL,
0: IRIEITEIEES CCR1IAYE, CCLIEERME, BIfEfLA
BRI, SRASAYMAE—ERUERT, BiE CCl
2 OC1FE RW 0 BIHAYER/NIERT /9 5 MATEEIRA.

1: BAZIRRA RSB RO EAMSARE T —IRELERIT
Bo. BELL, OC HIREMREBF T

SHRERTR. FREARARRAIERCEF CCL HHEATE
RI4ERS /9 3 T EHEIHA.
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Bit

Name

RIW

Reset Value

Function

OCI1FE FIREBERECER PWM1 B} PWM2 1Rz RS#EE(F
H.

1:0

CC1S[1:0]

RW

00

FRRIELER 1 1542,

X2 fENXEERNAE GNEE) | REARENEE:
00: CCliBEWEE NHEE,;

01: CClBEWmENMA, ICLBGETIL L;

10: Reserved;

11: Reserved,

iE: CC1S{YfE@BEXIART(TIM14_CCER ZFEM
CC1lE=0)AET BN,

ARSI

31

30 29 28

27

26

25 24

23 22 21 20 19 18 17 16

Res

Res

Res Res

Res

Res

Res | Res

Res | Res | Res | Res Res Res Res | Res

15

14 13 12

11

10

7 6 5 4 3 2 1 0

Res

ICLF[3:0] ICIPSC[1:0] | CC1S[1:0]

RW [RW [RW [RW | RW [ RW | RW [ RW

Bit

Name

R/IW

Reset Value

Function

31:8

Reserved

Reserved

74

IC1F[3:0]

RW

0000

BINIER 1R Es

XIVEN T TILMARREIE R FIEREKE. 87
IERERE— BT EERER,

BIERE N MG ERFFE— M RHBEE:

0000: FoiEikes, LA DTS SEEf 1000: SEHESTER fSAM-
PLING=fDTS/8, N=6

0001: SRR fSAMPLING=fCK_INT,
BESTER fSAMPLING=fDTS/8, N=8
0010: SRR fSAMPLING=fCK_INT,
FESAEE fSAMPLING=fDTS/16, N=5
0011: SREESIER fSSAMPLING=fCK_INT,
BESTER fSAMPLING=fDTS/16, N=6
0100: SEAHSHEE fSSAMPLING=fDTS/2,
$T=E fSAMPLING=fDTS/16, N=8
0101: REEIER fSAMPLING=DTS/2,
4T fSAMPLING=fDTS/32, N=5
0110: REEHIER fSAMPLING=fDTS/4,
$T=E fSAMPLING=fDTS/32, N=6
0111: SRR fSAMPLING=fDTS/4,
$T=E fSAMPLING=fDTS/32, N=8

N=2 1001:

N=4 1010:

H

N=8 1011: ¥

N=6 1100: £
N=8 1101: 3t
N=6 1110: 3

N=8 1111: ¥t

3.2

IC1PSC[1:0]

RwW

00

BINAEIR 1 TR SREs

X2 fIENT CCLEA (IC1) WD IERE. —B
CC1E=0(TIM1_CCER &7788%), Mo IRssEil.

00: TIOHREE, MM LS NRINE— NEAE
BR—IRER;

01: 82 MNSEMHMA—IREK,

10: B4R —REER;
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Bit Name R/W Reset Value Function
11: 88 SR —RBER.
CC1S[1:0]: HIR/LER 1 1EHE,
X2 {(ENXEERAE GaNEE) | RIEARESE:
00: CCliBEWEE EEH,;
10 — W 00 01: CClBE#AE M, ICLEEIETIL E;
10: Reserved
11: Reserved
iF: CC1S {X{EBEXFT(TIM14_CCER Z7788H9
CC1E=0)7Z2a5HY,
20.4.6. TIM14 $#ER/LLR(EEESTFRR(TIM14_CCER)
Address offset:0x20
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res Res
15 14 13 12 11 10 9 8 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | CCINP | Res | CC1P | CC1E
RW RW RW
Bit Name R/W Reset Value Function
314 Reserved - - Reserved
B3R 1 BEAMaHRiE
CCliBERcE kAL :
3 CCINP RW 0 CCINP M@%% o
CC1 iBEACE AN :
CCINP #1 CC1P BXEFEFAREN TIIFPL IR (&%
CCI1P }&iR)
2 Reserved Reserved
RINABER 1 Bk
CClBERENHIL:
0: OC1E5HFEM
1: OCL{EEFE
CClBERENRN:
CC1NP/CCI1P FNLERE TILFPL A2 TI2FP1 AIRIE(S
SENREIERES.
1 cci1p RW 0 00: NRIE/EFHG: MERRLER TixFP1 R EFHEEIR,
Siftk, JMEBRIHEERIETR),; TixFPL ARRAE(IMA
B, wmEET).
01: RIE/TREE: FERRER TixFPL Y TEEHER, &
fifR, FNERETSTEARARIRT); TixFP1 RAB(IMARE
N, FRRSET).
10: {RER, THECE.
11: Ak@E, LG,
BN/EER 1 BitiERe
0 CC1E RW 0 CC1 BRI
0: X[# - OC1Z gt
1: FHiE - OC1 {=SHbEIRI AT S [
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Bit Name R/W Reset Value Function
CC1 iBiEEENBEA
ZAIRTE T iHIERRIER B RN TIMX_CCR1 &7
2o
0: #IREE
1. f3KfERE

CcxE {3 OCx output State
0 HiHZEE1E (OCx=0,0Cx_EN=0)
1 OCx=0CxREF+Polarity,OCx_EN=1

20.4.7. TIM14 iH#488(TIM14_CNT)

Address offset:0x24
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res Res Res Res Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CNTJ[15:0]
RW
Bit Name R/IW Reset Value Function
31:16 Reserved - - Reserved
15:0 CNT[15:0] RW 0 THEEsYE

20.4.8. TIM14 Fi$34HSE(TIM14_PSC)

Address offset:0x28

Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSC[15:0]
RW
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
o seEsaE

THERAORISIREE (CK_CNT) &F

fCK_PSC/( PSC[15:0]+1),

15:0 PSC[15:0] RW 0 PSC B8 7 HEMBHTEREN SRS IR S 780
&, ENSEUaETEEs

#2 TIM_EGR Y UG fi5i& 0 Stk TFES AR AIMIZ IS

=
1B Oo

20.4.9. TIM14 BElEEHSFES (TIM14_ARR)

Address offset:0x2C

Reset value:0x0000 FFFF
[31 [ 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 |
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Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.

15 14 13 12 11 10 9 8 I 6 5 4 3 2 1 0

ARRJ[15:0]
RW
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
BaiEESNE

ARR B8 T RERBNIFH B ERNFFRAYE.
FMS%E 12.4.1: FHEBITTAX ARR RIEFFIENE.
LEMEEZBANEANTE, THEEATE.

15:0 ARR[15:0] RW 0

20.4.10. TIM14 $E3R/ELERS1FEs 1(TIM14_CCR1)

Address offset:0x34
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Res Res Res Res Res Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

CCR1[15:0]
RW/RO
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
R/ 1 H9ME
& CClLIBERE Mt
CCR1 A TRANMRHER/INE 1 FFesE (TS
B .

YNERTE TIM1_CCMR1 E1725(OC1PE {\) PRI HEEE
Rtk BURERANZRTES 7T,

15:0 CCR1[15:0] RW 0 B, RELEHEMRERN, WHRESEAENZSRIH
SRILLE 1 251788,

LA STFESE & T 511488 TIMX_CNT EUEAY
&, #BE ocl i HaHES,

&= CCLIBERLE M
CCRIEATHLE—MNEIX 154 (IC1) Zmaits
BE(E,

20.4.11. TIM14 #IRFFER(TIMX_OR)

Address offset:0x50

Reset value:0x0000 0000

31 [ 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 ] 21 | 20 | 19 [ 18 | 17 | 16
Res

15 | 14 [ 13 [ 12 | 11 | 10 | 9 [ 8 | 7 ] 6 | 5] 4] 3 ]2 1 ] 0
Res TIL_RMP
- RW | RW
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Bit Name R/W Reset Value Function
31:2 Reserved - - Reserved
TERTESMI 1 ST
BYREEMITEE.
00:TIM14 @8 1 EREZ GPIO, B &£ EIEFMNE AR
8.
1:0 TI1_RMP RW 0

01: TIM14J&E 1 &S| RTCCLK.

10: TIM14 i@i& 1 i&E#%E HSE/32 Atfh

11: TIM14 @8 1 & MCU Ffffat (MCO) JXAMEe
ERIBY RCC_CFG 723 MCO[2: 0] ERRE.
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21. EBHEENZE (TIM16/17)

AFTEREY TIM16 #1 TIM17 ThEEsee—+E,

21.1. EE454

16 Bz LitEies
16 fIEI4mAE(RAILASCAMER) T oMas, THEESAT IR IRAEES 1~ 65536 Z[AANEEEL
=l
. —NEEEA:
— AR
— R
— PWMARL (BEXITHER)
—  BfEztEd
RIS X AT B E M
S E S B R e A e e B S ea I E S 1T ks
MNEBANESTLUSENSRHESETEMRSHE —NEIRS
AN TR )RR F=4 FRT/DMA:
— B e LR
— AR
— R
— NEESEA
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Internal clock(CK_INT) N
Counter enable (CEN)
'
REP
register
U auto-reload register i
—» ul
iti —y
Stop, clearor up/downi‘]—r Rizj:::;n U
CK_PSC CK_CNT —>
P PSC prescaler > +/- CNT counter
DTG
register
ar cu L TIMx|_CH1
Yy — —y j»
1 Input filter & | T11FP1 ICL IC1PS capture/comp | OCIREF > Output
[ | edge selector d prescaler > 1 regist ) pTe —» control O¢l,
TIMx]CH1 are 1register —
A TIMx]CHIN
B
RK Polarity 8l
TIMx] BKIN selection oy
Internal break event sources
Note:
REG Preload registerstransferred to active
Registers on U event according to
control bit
—>»  Event
Interrupt
—y
&DMA output

21-1 TIM16 1 TIM17 Z2HIHEE]
21.2. IpgekmiR

21.2.1. HEERX

XAl RiEER ssNEEED B— N E BhEREN 16 (AIM Eit#kes, iHEEsAREEE—
T et El,

BHPTLIES IHEMEE. BilERSS TR ns ey, BETHENEI TR LUR(E.

A ERTTEE:

B TEESSTEES (TIMX_CNT)

B FUoNETFRS (TIMX_PSC)

B BifEEHFFS (TIMX_ARR)

B ESIHEFS (TIMX_RCR)

BoEESFREMAREEN, EHEEAMERHTFS (TIMX_ARR) EihRESSFs
(preload register) . #R#E TIMx_CR1 H{7esFRIBENEE(ERERL (ARPE) RIIRE, MEHTF
BRI —ERETESRIEHN S UEV IMEIXEIR, 755788, HITEESAR EiEtHHS
TIMx_CR1 Z17=8H UDIS (UZETF OB, PEE#HEH. ErEHFHalLARTE=E.

THEES TS SRESAORT R CK_CNT 3Raf), {NHIRE 714488 TIMx_CR1 FH1Fa8FRITHEES(E
BEfZ (CEN) B, CK_CNT A B3
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TR, mIRET TIMx_CR 25178809 CEN U— M IHERAS, TTERESFIAITTEL

T sk :

T 3ies A LIS T EKER AR £Pi% 1 2l 65535 ZERVERED M. ERET—1 (£ TIMx_PSC &7
#RRY) 16 (UEFrRszHlRY 16 itEes. RARNMEHEFRm AR ey, CREBEIE RN
3, FHITDSRRRAISEE N —IRE BRI R A,

TEGHTEMSMRETh, EXHEESEHaInF.

o psc oyt uuyL

CEN ‘
Timer clock = CK_CNT ﬂ ﬂ ﬂ ﬂ
Counter register F7_(F8)Fo rA)FB) FC} 00 o1 o2 X o3 )

Update event(UEV) T

Prescaler control register 0 D/ 1

Write a new value in TIM1_PSC

Prescaler buffer 0 >< 1

Prescaler counter of1fofajofsfof1)

21-2 AN IMRRHISEN 1

ha

22 it, THEERAIRTRE

cen |
Timer clock = CK_CNT ﬂ ﬂ
Counter register F7 F8 m@@ 00 01 >C

Update event(UEV) T

Prescaler control register 0 D/ 3

Write a new value in TIM1_PSC

Prescaler buffer 0 >< 3

Prescaler counter 0 aanna

21-3 LTHOIFERMISEN 1 255 4 iF, HHEERHMRFE
21.2.2. itEEEES

THSEEM O THEEIBaEEIE (TIMX_ARRHFRYE) , AR 0 BFFAITEL, HreE—Nit
HERmtsY.
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MNRESIHEIEEHER, WERALITHEEESIUR (NESIHEEERE) B, FEEnst. &
W, FEEMNTENRHE, FEEHRSEY.

£ TIMx_EGR FHFesP (B H4 A & MR HIES)IRE UG (tBRIFERTLAS= 4 — &R
=4,

IXE TIMx_CR1 Z1788FRI UDIS {7, aJLAZEIEFHEG, XiFa iR ERIEESFae+hE
NFER R Fo17es. £ UDISIMIBEEZHI, BAEENSEM., BRI, BRITEEHK
IBM 0 FFa, RIRTRDSRERATITHEN IS 0BT SRESAVEUEARR). thoh, WMRIRET TIMXx_CR1
BFeFRY URS [I(EREEINEK), RE UG LE=E—1E#HEM UEV, BEFEHRRE UIF In&
(BIAF=4HEE DMA 1E3K), IXZ2N T EREMREN TERITEEsT, B EHfnimEK+
BRE—NEHMEMET, MENSFREWER, BRI (&R URS f)iREEFHTREAL
(TIMx_SR ZfFe84a7 UIF fi7),

B ESIHEE TIMX_RCR FHFeahRIEEEE.

B B A AN ENBATESS FEE(TIMX_ARR),

B FOIRESAE I X BN TSR 17 eRAYE(TIMX_PSC FHF2RIRNS).
TEERTJINEARRE TRIITEEST/9, = TIMX_ARR=0X36,

o pse Ty gy

CNT_EN ‘

Timer dock = CK_ONT JEERRIEREERERRuRuAnREInRE]
Counter register 31 X32)33x34) 35/ 36 @m@@@@@m
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

& 21-4 1HEIESFE, RERRTEF S SREF 79 1

o _pse JUrU Uy

CNT_EN !

Timer clock = CK_CNT ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ
Counter register 0034 X 0035 0036 X 0000 0001 X 0002 0003
Counter overflow H

[

Update interrupt flag(UIF) ‘

21-5 IR PE, RERRIEF A F79 2
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o _psc L i gy

CNT_EN ‘

Timer clock = CK_CNT ﬂ ﬂ ﬂ ﬂ
Counter register 0035 0036 0000 0001
Counter overflow T

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

21-6 LHEERATFE, AERETPO AR T/ 4

CK_PSC UUUUUUUUUU

CNT_EN ‘

Timer clock = CK_CNT ﬂ ﬂ ﬂ
Counter register 1F 20/

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

21-7 R E, AERRTER DA T N

o psc JUUUUUUUbue gy
CNT_EN |
Timer dock = CK_CNT Uy UUy Uyl
Counter register 31 )(32)(33)34)(35)(36](00) 01 02 {03 04) 05} 08 07) _

Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FF 36

A

Write a new value in TIMX_ARR

&l 21-8 IH#=RATFE, = ARPE=0 RIRIEFEMH(TIMX_ARR iRBEFEEN)
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21.2.3.

CK_PSE

Uy uyue Uyl

CNT_EN

Timer dock = CK_CNT Uy Uy

Counter register

Fo_j(F)(F2 (3 Fa)( s f 0} 0102 (03 04} 05/ 06) 07)

Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register F5 36
Auto-reload shadow register ~ F5 >< 36

Write a new value in TIMx_ARR

ESitHER

21-9 iHE42EATFE, 2 ARPE=1 RTHIEFEH

Time-base unit #if 7it#4=8 DB EHEM (VEV) SUEFER, AL teReErEESIT
FEHAR 0 FUBMBEF=4E, X/MFMUEXI4 PWM (F5EH.

XEREEE N IR S, SiENTEESSERERER F5FE (TIMX_ARR BaIEHEHF
28, TIMxPSC i iiiZi7es, HARELURIED FRRIR/ELIREFES TIMX_CCRx) , N2
TIMx_RCR EEit#zs5 7 FHE.

EEIHHEE, TR ETTHEERRIE AN LIRS,

ESIHHBEEENESN, ESEREH TIMx_RCR FFRIEEN. UEHBMHHE (BTiR
B TIMx_EGR HH UG i) sEBIIEHIIMNERI=HIRE=E, WRCESIHENERSZ ),
BDRAEEHEH, FH TIMX_RCR SHF2EhASHELEIESIHEEE .
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Edge-aligned mode upcounting

e A A
NN
e

TMXRER=2 UV s 4 ! ! T

TIMx_RCR=3 UEV — > T T T
TIMx_RCR=3 andre-
synchronization UEV — T T T
By SW
UEV —sn Update event: preload registers transferred to active

registers and update initerrupt generated

B 21-10 A EES FEFMEERAFGIF, K& TIMx_RCR I5FEEIRE
21.2.4. AR

THERESRIRI TP EHAIERRT SR (CKLUINT) 2. TIMx_CR1 FfF25HY CEN {if0 TIMx_EGR &17a3HY
UG (Z2SEfrRdEHI (BRT UG (UM BEmniBkRIY) |, ReEETE48Efbi]. —B& CEN LA
1, REBRIFREPAI SR=RIR AR $h,

o psc vy uuuy

CEN=CNT_EN |
UG T
CNT_INIT [

Counter register 31 32) 3334/ 35/ 36 @m@@m@@m

B 21-11 — {3 FHORSIEEE, PEpRMAR TR 1
21.2.5. HHR/ELENEE

FNERRBEESRERE NN RS R (EaF 757, SRMRIMALRD #=
. ZERERMMOMER), fEHERD (ChesfnE Hizs).
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TEJUKEZ— MR/ RS ER .

MABOXENE T MANESRE, FE—NRREINES TixF, RE, — MetRiEEFEa
SRl E—MSS(TixFPX), BALUEAMEREHERANMABEEIBERES. ZES
BT TR SWHEN IR E 7R (IcxPS).

TI1F_ED
Toslave mode controller
—>»
TI1F_Rising 0 —

TI1
! Filter TI1F Edge ‘ o 01
fDTS | gowncounter detector | TI1F_Falling 1

TI2FP1
10 |ic1 Divider IC1Pg
TI2F_Rising(from channel2) 0 /1,/2,/4,/8
Ll
TI2F_Falling(f hannel2 — TRC
-_Falling(from channel2) 1 —Fromaae— 11

mode controller

| ccis[r:0] | Icps[1:0] | | cciE |
TIMx_CCMR1 TIMx_CCER

21-12 FEERELBBIE (RN 1EiE 1 BAERD)

WHBOFE—NPER (B (FARHE, BIRRRERERHESIMRE.

APB bus

v

MCU peripheral interface

AT A rite CCR1H
Read CCRIK I g o1 oo{ D
read_in_progress w9 l\ﬂriteCCRlL

Read CCRIL| Ive = R

output mode

compare_transfer JIMx CCMR1 |
0OC1P
CC1s[1] Capture/compare shadow ° £ Oc1pE

register (from time base)

‘ Comparator
|—> CNT>CCR1

CNT=CC El

cc1s[o]
TIMKEGR %

CNT counter ‘

—

21-13 FER/LEBIEIE 1 ROEFRRRE

TIMx_CCER
0 Output oci
Mode 4”:‘
Con t)ller
CNT>CCRL —Otput DeaqOCL
- Mode time
CNT=CCR1
Controller OC1_REF | generator OCIN_ i
10 Output OCIN
0 lox Mode 4>‘:|
Controller
A
TIMx_CCER
TIMx_CCMR1 [CCINP] | CCINE] CCIE |
OCICE |ocim2:0] | [DTG[7:0]] |CCINE] CClE VIOE | 0ss | OSSR
TIMx_BDTR TIMx_CCER TIMx_BDTR

B 21-14 fER/ECRIEE 1 AR
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21.2.6.

21.2.7.

AR R IR A — N R S Fas il — I F S e ARk, BT (UR RS,
TR, BRREET FEFRL, AEBENRESSFRT.

LRIV, RS FRIINBHRENIR 75T, AR FSEatIAB =TT
teaR.

MAHIRIRL

FEMARRET, SR Icx FSENMNSEE, THEENSRERIFEMRIL RS

(TIMX_CCRx) "R, HEREMALERT, #ERAY CoxIFiFE (TIMXx_SR 7788) 8 1. R
REHRER, CoxIFIREBENT, BAESHIRING CcxOF (TIMX_SR &Hf7:8) #E 1. B

CexIF BIiERR CoxIF, SEBfFERAUEREHREAERR CoxIF, 5 CexOF=0 AJ;&kR CexOF,

ARGt BRRIEITE TI1 MINRY_EFH BRI EMEA0ERI TIMXx_CCR1 HfFssd, $EUNT:

B EEB™EANIG: TIMx_CCR1 #40iE#El TI1 WA, FrLABA TIMx_CCR1 FHfFsEHHY
CC1S=01, RE CC1S A 00 R, BEWEEHHAN, FE TMx_CCR1 HFes T AR,

B RIERMAGSHNER, EERMANERSEAMSNEE BMRMAL Tix iF, WMARKEEHAE
TIMx_CCMRx ZFeaHY IoxF i) . RISBMNESHERS 5 MR ERIRRTEIRE),
BB ERIRERNEERT 5 NepER. Eit, AT DTS SZR)IEEERF 8k, B
FIATE TI1 E—XERRIDIEEN, SAFE TIMXCCMR1 78S IC1IF=0011.

WEHE TI1 BENAEREEEINE, 7 TIMx_CCER 77885 A\ CC1P=0 (LFHE)
BEEMATDIMEE. EXMIFF, BRNGEBRREEES— BB FEENZI, EIT
DIREEWEEIE (B TIMXx_CCMR1 772869 IC1PS=00) ,

IRE TIMx_CCER Z57788/9 CC1E=1, SYHRFRITEEERIER RS EET,

MRFE, BLIRE TIMx_DIER FFe8HH CCLE [UAIFHEXPIIER, BIIRE
TIMx_DIER 25778859 CC1DE 7t DMA 53K,

HRE— MBI :

B FEAEEMAERREIGRT, TTEESEREIEE TIMx_CCR1 178,

B CCLFiREWIRE (FFlfing) . HEREZED 2/NESUHIART, M CCLIFRE#iER, CCL1O0F
HHWE 1.

B WNEET CCLIE i, MEF=4E—FnEK,

m  WNZE T CCIDE i, WAF4— DMA &K

ATHERRNGSY, BNEEHPRSERE 2R, EREUE. XA T EREREEHPRTES

s Z R AR SR 2 RIal ser =R PinE HER.

E: BIARRPENE RGBT IR ETE TIMXx_EGR HHERHY CCxG k=4,

EA= LT ol 25

fEizElT (TIMx_CCMRx EfF&a9 CCxS bits =00) T, HHILR(ES (OCxREF FMtEMNAY

OCx) BEBEEHTHENEEHTHRTE, MAKB TR RS Fs T EiEsERItLiRER.,

5 TIMX_CCMRx Z51Z£&H1ERAY OCxM=101, BIASEFIMHELRIES (OCXREF/OCX) ABMUA

&, Xt OCxREF #ERENEBTF (OCXREF AR ASHEFERY) , [T OCx 158 COxP RN
HRAYE.
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21.2.8.

flgn: CCxP=0(0Cx HEBFER), N OCx #HEE NREBFE,

& TIMx_CCMRx Z77887Y OCxM=100, AJ3BE OCxREF {SE 11K,

IZIEX R, 7E TIMX_CCRx S FEFasflit#iEe < MRt RINDATERHTT, HERAMREBSEIER.
EIARASF=EAERAFEF] DMA B3R, XERE FEEMELRE—T N 4E.

bR

IWIRIHRER FSRI=HI— Ma LI, & e —RSENRAESEIRT.

ST EE SRR S FRINBERET, R TR ™ ERE:

B SEHHELEER (TIMX_CCMRx 257788500 OCxM )04 HAR M (TIMx_CCER 257788+ HY
CCxP f)EX MEBRHAIXNNASIMLE, ECRCER, W3 LURFERIBF
(OCxM=000). #Hi8EBHREWEF(OCxM=001). WiRE MK FIEF(OCxM=010)aH1TER4E
(OCxM=011),

B REFERESTFREPIIRELL(TIMX_SR FFE8FRY CexIF i),

B EHIRE THNAIFETER(TIMX_DIER FH728+RY CoxIE {i7), UF=E— Hi.

TIMx_CCMRx Ff OCXPE {i[i#E TIMx_CCRx B fFes B m P75

BRI T, EHEM UEV XF OCXREF §1 OCx iHiREN, FEHAMSEAILUARHEES

A—MTEUERR. i AR (FEE R HET ) tEBE AR H— N Rk,

BHRERNEESER:

R EIERATER (AR, HNER, T SEs).

2. BHENHPIBIESA TIMX_ARR 1 TIMx_CCRx 21758,

3. WREFE—AAETEK, RE CoxIE i

4. EERHER, Fi0:

—  EKITEES S CCRx ILEcATERH: OCx A5 M), k& OCxM=011
— & OCxPE = 0 2517

— B COxP = 0 IEFRIENBRFEY

— 5 CCxE = 1 {Fpeiad

5. i®E TIMx_CR1 Z17s8hY CEN (\/3a0it4kEs

TIMx_CCRx FfrsaaeibH(HuiHREIT R TR MK, SRR ERTEESE

23(OCxPE=0’, &M TIMx_CCRx N FHiFer REEERE T XEMNSHIIHEET. TELSHT

—MiF.

=
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21.2.9.

Write B201h in the CC1R register

TIM1_CNT 0039 ¥ 003A Xo0038  \ T B200

TIM1_CCR1 003A B201

DY

OctRer-oct \ /

Match detected on CCR1
interrupt generated if enabled

21-15 HiitkRtE=l, #%¢ OC1
PWM &3

FKREEBTIRIVET A=A —1H TIMX_ARR FHZEME. B TIMXx_CCRx H{F=sfiE 4=t
HES.

7£ TIMXx_CCMRx 1728719 OCxM IEAN“110" (PWM &= 1) =“111” (PWM B 2) , BEE
MR ES OCx MHBEF4—i. PWM, #IURE TIMX_CCMRx 21788 OCXPE {ULAfF#E
HERATEEE S 7Ry, REEREIRE TIMX_CR1 ZFE8HHI ARPE (i (TEM_EitEEOXIFRE
) fEREREEHII TR 7.

RERE—NEHMEHRIHR, RS Fn B eER F57es, Rt EEsF Rt
B, WBITIRE TIMx_EGR FHFe8HH UG (RYIA BRI 7S,

OCx HIRMERTLUBIT 3R TIMX_CCER 1728+ RY CCxP fIigE, BRIMIRENEBEFENHE
RSB, TIMx_CCER {78+ H) CCxE {i#=H] OCx HitHfHERE,

£ PWMEETL (HRz\ 1 5FE R0 2) , TIMx_CNT # TIMx_CCRx SR TLLR, LIBER SR
% TIMx_CNT < TIMx_CCRx,

ERTEHN RS R M LT A BEB =4 BXITHETURY PWM,

PWM BligRd551Et

TEE— PWMER 1 09461F. 24 TIMX_CNT<TIMXx_CCRx Bf, PWM &E(=2 OCxREF KI5,
BUAE. N8 TIMx_CCRx HFRILVREAXTEHNEREE(TIMX_ARR), T OCXREF {R&F/4'1,
ANERLVIRES 0, W OCXREF fRFFA'0. TEJI TIMX_ARR=8 FFIZIAXISFHY PWM EHZELAI,
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Counterregister (1) 2)(3)(4)(5)(8)( 78 o) 1)
OCXREF N [
CCRx=4
CCxIF
OCXREF
CCRx=8
CCxIF
OCXREF !
CCRx>8
CCxIF ]
OCXREF 0
CCRx=0
CCxIF o

21-16 JAZXITFRY PWM S, (ARR=8)
21.2.10. B¥MaGHFEXIEAN

TIM16/17 BeEiH MR EAME S, H BB EERHABRT KU IEEE, XERRTEEE TR
X, FAFROZiREEERE LA e 0 (B ARIRAVEERT, FBRIRFTRATRER ) SRIAEE X
B E],

BCE TIMx_CCER Z7725+RJ CCxP #1 CCxNP {37, BILAE— M 7 iR (i OCx
B E*MaitH OCxN),

BH#*MS5 OCx 1 OCxN BT FIHEHINAVES#H1THEH]: TIMx_CCER {7887 CCxE F] CCxNE
{2, TIMx_BDTR #] TIMx_CR2 257788 MOE, OISx, OISxN, OSSI#] OSSR i, EWFKEA
ZETRENEAMaHIEE OCx F1 OCxN BUEHIfL, #3IR0E, EHiLE IDLE JRZSE(MOE TFE! 0)
T BE.

[ERYiZE CCxE F1 CCxNE iEEAIEX, WRGFEREBE, WAEIRE MOE i, §—MEEED
B 8 (S K 4RS DTG[7:0]. %55 OCXREF aJLAF=4 2 &4 OCx #1 OCxN, %15
OCx 1 OCxN N8B

B OCxmHESE55EESHER, REEN EAEENTFSEESNLEFAEE— TR,

B OCxNBHES58EESHER, REBH EFGHENTSEESHTHREE— M EE,
NERFER AT HRIENHIE HEEE (OCX Bi& OCxN), MIAREF=4+ERAIRKF.

THKE SRR 7t X R4 SAUmHESFIZRIS%E(ES OCXREF ZEIX R, ({Rig CCxP=0,
CCxNP=0, MOE=1, CCxE=17FH CCxNE=1)
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21.2.11.

OCXREF

OCX

OCXN ‘ ‘
<—>» delay <—» delay

21-17 WL XIEARNE M

OCXREF

I
| |

<—» delay

OCX

OCXN

& 21-18 FEXIFAFEIR K F T fkH

OCXREF

OCX

OCXN \ <> delay

21-19 FEXFRZAEIR KT 1ERK S

F—MNBENIXEEEEREN, £/ TIMx_BDTR Z77287F 1) DTG (REEE.

ETEM OCXREF El) OCx B OCxN

EarEX TERE. BHtkis PWM), BidEE TIMx_CCER 257859 CCxE #1 CCxNE {i,
OCxREF FILMFEREMEI OCx B¢ OCxN Ui, XA IIREr AR #MaIHC T o B RS, &
FEANRIH EEH— MR (BN PWM S E R SEMET). B3—MERR, LA M ERLE
TREE, BT EMEFITRXE ML,

iE: ZHR(FBE OCXN(CCXE=0, CCxNE=1)if, BEAR=KHE, & OCxREF BXEIIZAIER., filal,
ANER CCxNP=0, Ml OCXN=OCxXREF, B—AMH, 2 OCxH] OCxN ZRiE{HRERT
(CCXE=CCxNE=1), 4 OCxREF A=At OCx B3, M OCxNB/K, L OCXREF {{KAT OCxN 2=y
B,

{(ERFIZEINEE

SEARNZEIORERT, KIEFOMIEHIN (TIMx_BDTR Ef7asFHJ MOE,0SSI #] OSSR,
TIMx_CR2 Z7Fa5+HI OISx 1 OISxN) , WHFEREESHITHEFESHEMIEL. TieHARB
ST, OCx#] OCxN EitHAgEE R —RIIEERTETEXEF L,

MER (BRK) FSEEHULUZIMNIBAES (BKIN) SHEWMTARBES:

B % LOCKUP i

m  PVDHIH
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B CSSHIaMF4RIR RSB HES
B CRBRESEAEL
RES(fE, NEBEFZELE, MOE fIAK. i®E TIMx_BDTR FHF28+AY BKE (AT LAFERERIZE
Ihee, NZEBNESRRMTUBEEER—EFEH BKP i%&#E, BKE f1 BKP BJLARRTHH
&, =B BKE 1 BKP {ift, EEIESEAZRISE 11> APB ITH/EHARNGER, EIFEESF—
™ APB RIS EIRAZ /S, 7 BEIEREBIERIS NAISL,
E 3 MOE TERRILAZREN, EXLMESHERERHin) fRLSIESIAI(TE TIMx_BDTR &H7a8
PIZERE T — M BELERE, XTBRLBERSERSESTRLSESZEEER. B3I,
MNRHBE RS MOE=1, MIEHEZRIHRITHRA—MER (IEQ) A eELRIEMRIE. X2H
NENNZRLESMENERLES.
HBREFERN(ERFRMNRHIEENET), B TAREME:
B MOE {ifFRLithishk, BREETTHIRES. SRREHEERSH 0SSI in%F), X4
FFETE MCU Bt % 28 KAIRHRAE .
m —HB MOE=0, §— M HHBEREE TIMx_CR2 HFssFH OISx f[igERIBE, R
OSSI=0, NIERSREMEemE, BNFEERERE .
m HFEREAMHA:
— BHEEREETEMRSIITHIVRESERTRM). XERSIRE, WEESRE
PhEd, IHIHRERERL.
—  IRERTEERIR KA, FEREMSBSETMEMN, EEXZEHRIE OI1Sx #1 OISxN
(SRR iR, BMEEEXMIEIR T, OCx 1 OCxN thABE(K R IRNZEIEH
HEBF, i, EAEHEL MOE, FEXAHALLEEER TK—L(CKLY 2 4 ck_tim BIATEH
FEEA).
— PSR 0SSI=0, ERTEREmFEREmE, SNIIRIHFERERIY,; 3—B CCXxE 5 CCxNEZ—3%
=T, FREREEASE.
B NRIKET TIMx_DIER FHFesHHI BIE i, HBRNZEPRSIRE(TIMX_SR ZHFe8+RI BIF )51
B, MFeE—A i, SNERIZE 7 TIM1_DIER 2778890 BDE {37, MIF=4—/ DMA &K
B WNRIKET TIMx_BDTR FHFes+HHI ACE fif, £ F—NE#EM UEV B MOE [\#BEsIERI;
Bign, XETLARSKIFHITER., BN, MOE MR FIHIEEMERE T, W, XAMRHETLH
FREZE5H, FILUBRIERNERIBFRREmE. Mt E et L.
i RZEBMARBFER. ALl SRFERMABRE, TR (BhitaEBidig)igE MOE,
BRS, KSARE BIF REEHIER.
RZERTLAH BRKEINAE, ERESIRESAIREN, EH TIMx_BDTR ZFH{7s8+HY BKE {UF
3.
XBEEmMAFERNE:
B EIORERMEAY BKR I\, FAYTE TIMX_BDTR Ef7es+{##E BKE
B EIREZE TIMx_EGR #fY BG fi,
BRTREBATRMEEE, RNEBEPELITSRFLUBIENBEFNZE. BRITRPFREL
MEESHGLXKE, OCX/OCxN RMFIHEZEILARTES, OCxMERE, NZEFEREFIRM). BFa
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21.2.12.

LUEE TIMx_BDTR FHZ=8HHI LOCK i, MN=RMRIFFiEFE—Fh, &F TIML REMRAXEG7E

(TIMx_BDTR), £ MCU £{If5 LOCK I REEHIEH—IR.
TE SRR EaHE HSEA.

BREAK(MOE)

Y

OCXREF —L J

ocx ]

OCXN notimplemented CCXP=0 OISx=1

ox |

OCXN notimplemented CCXP=0 OISx=0

ocx —|—‘

OCXN notimplemented CCXP=1 OISx=1

ocx ]

OCXN notimplemented CCXP=1 OISx=1

0oCX o

«>» 2 <> <>

OCXN delay| delay delay|
CCXE=1,CCXP=0,015X=0,CCXNE=1,CCXNP=0,01SXN=1

ocx ] ]

<>

<> <>
dela dela dela
OCXN yu d y‘

CCXE=1,CCXP=0,01SX=1,CCXNE=1,CCXNP=1,01SXN=1

OCX

<>

dela
OCXN y\

CCXE=1,CCXP=0,01SX=0,CCXNE=0,CCXNP=0,01SXN=1

ocx ] |

<>
dela
OCXN i
CCXE=1,CCXP=0,0ISX=1,CCXNE=0,CCXNP=0,01SXN=0
ocxX
OCXN

CCXE=1,CCXP=0,CCXNE=0,CCXNP=0,01SX=01SXN=0 or OISX=0ISXN=1

21-20 NRCRIZE AL
ERRKIR,

B HMRIC (OPM) RZREIFMARSRIPHI— M. XFMEURIFH RN —NERD, FHE

—MMEFAERERNZE, FFE— M KR BRI HIRIBKIT.

HJLUBIMRETEHIR R RS, TR BRIEE PWM RV TIFAERR. RE TIMx_CR1
BfF=R0Y OPM (iR pomEzl, XA LU EaIiEE T — 1 EHSEM UEV BHE

1k,
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(NALCRIESTHER IR ERER, A8EF-E—1KT. BaZhl (BERREEFEFMER) |

WA TN ECE

B 7EMEitEuERt: 1HEREE CNT < CCRx < ARR (5381t 0 < CCRX)

m EETHERFR: CNT>CCRx

TI2
OC1REF
oc1 |
TIM1_AR Rﬁ
TIM1_CCR
o [
€ JJI
=)
(o]
(&) f
0 ‘ >
D

tDELAY tPULSE

& 21-21 EpKEzURIF

21.3. TIM16/TIM17 S{F2
21.3.1. TIM16/17 EHIFF=S 1 (TIMx_CR1)
Address offset:0x00
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res Res | Res | Res | Res Res Res | Res | Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res CKDJ1:0] ARPE | Res | Res | Res | OPM | URS | UDIS | CEN
RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31: 10 Reserved Reserved
AP SAEF
X 2 (E N EERT SRR ER(CK_INT)SIER, FEXAtiAF1E5E
X &SR 5= IERSE (ETR, TiX) BT SREER 2 [AR9 9
Bl
9:8 CKDI[L:0] RW 00 LR
00: tDTS =tCK_INT
01: tDTS =2 xtCK_INT
10: tDTS =4 xtCK_INT
11: (RE, FTEFEBXNMEE
SIHEEZ=A v naivi
7 ARPE RW 0 0: TIM1_ARRZHZFEESHET
1: TIM1_ARR ZF{ZEStiR NEIhas
6:4 Reserved Reserved
=N T o
3 OPM RW 0 0: EREFEHEMEN, HEEEEL
1: ERET—IREFHBH(ERR CEN fDAY, iHEEELLE.
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Bit

Name

R/W

Reset Value

Function

URS

RW

EFTEKIR

BB iZADERE UEV SHRYTR

0: WMEAFF=EEFHFUIE DMA BEK, UTRME—SH
FEE—NEFTRHER

DMA iE3K:

- TSR T

-IREUG{U

- MR HIse =R E

1: NRAFF-EFFHFRIEL DMA BERK, NRBIHEES R
/a1 EFTRRTEL DMA 153K

uDIS

RW

£\

BRI UEY SR

0: F¥F UEV, EES(UEV)EME RISt
- THEER T

- 188 UG fr

- BRSO
WIS S N T AT A,

1 %Ik UBY, FPEEEREY, BTEES
(ARR,PSC,CCRX{RIFEA IHIMEL

MMEIRET UG [UskMERIISs R T — MBS,
MR T SRR T AIAL.

CEN

RW

FEEFITEIES

0: ZEHt#2s

1: FiEit#eeEs

E: ERHHEE T CEN(ZS, ShEBRdsh. [ JiiEziRImS
SRR ARETIF. MR AT A BEith@id g & CEN
fiL,

21.3.2

TIM16/17 1257588 2 (TIMx_CR?2)

Address offset:0x04
Reset value:0x0000 0000

31

30

29 28

27

26

25 24

23 22 21 20 19 18 17 16

Res

Res

Res | Res

Res

Res

Res Res

Res | Res | Res | Res | Res Res Res | Res

15

14

13 12

11

10

9 8

7 6 5 4 3 2 1 0

Res

Res

Res | Res

Res

Res

OISIN | OIS1

Res | Res | Res | Res | CCDS Res Res | CCPC

RW RW

RW - - RW

Bit

Name

Function

31:10

Reserved

R/W

Reset Value

Reserved

OISIN

RwW

HIHZSRIAZS 1(OCLIN &),

0: ¥ MOE=0HJ, %EXfE OC1N=0

1: % MOE=0HRY, ZEKXf5 OCIN=1

E: B£IRET LOCK(TIM1_BKR HE88)%K5I 1. 283
&, ZAIARERIEHL,

olIs1

RW

AR 1(0C1 Hit).

0: 24 MOE=0f¥, #NERSCIT OCIN, NIFEXfF OC1=0
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Bit Name R/W Reset Value Function
1: % MOE=0HRY, ¥NSRLI T OCIN, MIFEXSF OC1l=1
¥ BRIRET LOCK(TIM1_BKR H7728)%53 1. 283
&, ZLIABERIEDL,
74 Reserved - Reserved
FER/LLIRAY DMA 15542
3 CCDS RW 0 0: HKRE CCxHHAT, i CCx Ry DMAiEK,
1: BREFEHSEMRT, EH CCxAIDMAEK,
2:1 Reserved - Reserved
R/ R HI AL
0: CCXE, CCxNE §[] OCxM RIAETREEEH,
0 CCPC RW 0 1: CCxXE, CCxNE #1 OCxM (A 2F2EHY; iREIZNL
B, BfRERET COMG /S HEH.
iE: ZNRASEEEMaLEEEER.
21.3.3. TIM16/17 DMA/FER{ERESTFRS (TIM16/17_DIER)
Address offset:0x0C
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res Res Res | Res | Res Res Res | Res | Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCI1DE | UDE | BIE | Res | COMIE | Res | Res | Res | CC1IE | UIE
RW RW | RW RW RW RW
Bit Name R/W Reset Value Function
31: 10 Reserved - Reserved
CCI1DE: FeiFHsA/LLE 1 B9 DMA 53K
9 CC1DE RW 0 0: ZIFFEER/LLE 1 /9 DMA IE3K
1: SVFRBR/LLER 1 89 DMA iE3K
UDE: RIFEHHI DMA IEK
8 UDE RW 0 0: EIFEFHI DMA IEK
1: SIFEHE DMA iEK
BIE: FoPFRIZEAHT
7 BIE RW 0 0: ZIEFIZEANT
1: FIFRIZEAET
6 Reserved - Reserved
COMIE: 72¥F COM Hlkfy
5 COMIE RW 0 0: ZIF com =l
1: F8F COM ity
4:2 Reserved - Reserved
CCLIE: FUFHIRLLER 1 Hhify
1 CC1IE RW 0 0: ZEIFFFRIELER 1 ity
1: FRVFRSALLER 1 it
UIE: Fe¥FEEShiT
0 UIE RW 0 0: ZIFEHTHHT
1: FRIFEHRTHET
21.3.4. TIM16/17ﬁ,ﬁﬁﬁ%ﬁ(TlMlG/l?_SR)

350/511



PY32F031 R5IS%&Fff

Address offset:0x010
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res Res Res Res Res Res IC|Z:1I Res | Res Res I%ll
RC_ i i i RC_
WO WO
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | CC10F | Res BIF Res I\C/I:I(ID: Res Res | Res C|(:21 UIF
RC_ RC_ RC_ | RC_
RC_WO WO WO WO WO
Bit Name R/W Reset Value Function
31:21 Reserved - - Reserved
TREEHER 1 &
{NEIBMAYBE B E A BN EIAR B B ARt AR
B, ZiFNCYHEAE 1. ERREE0HETIE
20 IC1IF Rc_w0 0 .
TIMX_CCR1 &0,
0: TEESHR™E;
1: RETIEGHREN.
19:17 Reserved - - Reserved
EFIERER 1 15&
NHEBMAB B R E AP B B ARt AR
. 1ZER] 1. ERWEEOEITIE
16 CLIR Re_wO 0 = uhﬁﬂEE@#% ERREGE 0 BT =
TIMX_CCR1 &0,
0: TEESHR™E,;
1: &% EFHERERSEM.
15:10 Reserved - - Reserved
AR 1 iR
NEEMNABEHRECE BN, ZirC EEEE
1, B0 AiEkRIZ (L.
9 CC10F Rc_w0 0 e
0: FTIdHRF=4;
1: CClIF B 1k, ITEEYECEwERE
TIMx_CCR1 7728,
8 Reserved - - Reserved
FNZEFETRIC
—BRFEMAER, BHEEHZAE 1. WRAERAT
7 BIF Rc_w0 0 B, WRZAIAT RIS 0.
0: TNESEH~%;
1: FZE@MA_LAENEEHEBEFE,
6 Reserved - - Reserved
COM HlffitRic
—B=4 COMEMH4 (& CCxE. CCxNE. OCxM B#
7-% SR 1, = -+ iEE
c COMIE ReWO 0 ;E-rﬁ) ZUHREEE 1. CHRES
0: 7 COME{4r=4;
1: COM HlfEim L
4:2 Reserved - - Reserved
SRIEVES 1 PR
1 COLIF R WO 0 Tﬁzx\tl:\ix EP%ﬁffn\EA B
WNREE CCL LB AR
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Bit Name R/W Reset Value Function
S EEESURELEIIZ I BEGE 1, BEROXT
MR TRRINS®E TIM1_CR1 HF
27H9 CMS i), BHEMHE 0,
0: ZEcRE;
1: TIMx_CNT HHES TIMx_CCR1 H{EPLEL.
NRIEE CC1 BEAMNEL:
SRS RENZUBBEGE 1, BHERES 0 5iEld
i TIMX_CCR1i5 0,
0: RN
1: MABBAFEFBIHSEREERA TIMX_CCR1(fE IC1
FreNE SAmERIEERANLE),
EFTRRTRIC
LFEEEREMIZ A HEGE 1, BRSO,
0: TEMBM~E;
1: ENEHERFIR., SEHFSWEMMNZAHEGE
0 UIF Rc_w0 0 L
- & TIMx_CR1 FHf728A0 UDIS=0, F=EEfMBMHITEES
L)
- & TIMx_CR1 772819 UDIS=0, URS=0, 2§
TIMx_EGR {72889 UG=1 R4 E#H=
HE(EREXT CNT EFHIHAML);
21.35. TIM16/17 SE¥FEFFR(TIM16/17_EGR)
Address offset:0x14
Reset value:0x0000 0000
31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | BG | Res | COMG | Res | Res | Res | CC1G | UG
W W W W
Bit Name R/IW Reset Value Function
31: 8 Reserved Reserved
PEERESG
ZMNHRHE 1, BFE— " \NESY, BE4Es
7 BG w 0 0
0: FanfE;
1: FFE—RIFESH. A MOE=0, BIF=1, HHFEXIN
FOsRITED DMA, MUF=4EABRAY U] DMA,
6 Reserved Reserved
RIS, FrEERIE
ZAIRREE 1, BEEEEE o,
5 COMG W 0 0: FTEhfE;
1: 2 CCPC=1, 7 iFEHFF CCxE. CCxNE, OCxM fii,
it ZMREEAMNAHAYEEE.
4:2 Reserved - - Reserved
1 CC1G w 0 FEEERERILLR 1 B
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Bit Name R/W Reset Value Function
ZMNHBPRHE 1, BF4E— MRS, BEEE
i 0,
0: FTahfE;
1: 7EiEiE CC1 LF=4— MR/t iR S
£18E CC1ERE M
IRE CCLIF=1, FEFFEXIMAIFHTFI DMA, NIF=AEAERIAY
FhlfTF] DMA,
EiEiE CCL1ERENHN:
LRIRHEAESERFAE TIMx_CCR1 57788, iRE
CClIF=1, EFEXINAIFHTE] DMA, MF=AEAERATHHT
fODMA, & CCLIF B&) 1, MIZE CC10F=1,
FEEEEM
IZAIHEE 1, BEGEENE o.
0: FoaffE;
0 UG W 0 1: EFAHITEEE, HEE—EiE Y., FEMoMm
BRAUTTEER tEARIS O(ERT R
RYAE), HEFOXIFRED Fa DIR=0(A LT
#EEE 0, & DIR=1(E TNITE)NIHLESEY TIMX_ARR
HYE,
21.3.6. TIM16/17 }B3R/ELBAENFTEEE 1(TIM16/17_CCMR1)
Address offset:0x18
Reset value:0x0000 0000
it ] A A3 R
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res OCl.M[Z:O] OC1PE O(.ZlFE CC1S[1:0]
Res | Res | Res | Res | Res | Res | Res | Res IC1F[3:0] IC1PSC[1:0]
RW [ RW | RW | RW RW | RwW RW
Tt ] A A3 E
Bit Name R/W Reset Value Function
31: 7 Reserved Reserved
Bt 118
ZAIEN THHS%/55 OCLREF RIEI{E, M OC1REF
RTET OC1, OCINHYE, OCIREF 2EHEYA, m
OC1., OCINHIBEFEHIRTF CC1P, CCINP {i,
000: %4, HiHELiRE57788 TIM1_CCR1 5it#458
TIM1_CNT [BAYELEXT OC1REF AEEAE
6:4 OC1M[2:0] RW 00 B;

001: MMEMNREBEELINENBF. SitHE
TIMX_CNT 9 {8 5 5 3K/ bt & F 7 28 1(TIMx_CCR1)
HERES, 3&H OCIREF AiE,
010: MEMNREBEELINLHBF. SitHaE
TIMX_CNT 9 {8 5 5 3K/ bt & F 7 28 1(TIMx_CCR1)
HEERY, 58] OCIREF M.
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Bit

Name

RIW

Reset Value

Function

011: &%, 4 TIM1_CCR1=TIM1_CNT A, %%

OC1REF HJEEFZ,

100: 3EFISFTEEF, EH OCIREF A,

101: SEHIABMEBF. 3EH OCIREF AE.,

110: PWMER 1 - EE_EIHES, —B

TIMX_CNT<TIMx_CCR1 @& 1 ABHEF, &l A %

ME¥E, ®ETit#Hg, — 8B

TIMx_CNT>TIMx_CCR1 B7 i i& 1 3 & 3 B F

(OC1REF=0), &BMAHHEBF(OCIREF=1),

111: PWMIER 2 - E@E LR, —B

TIMX_CNT<TIMx_CCR1 FiBE 1 AIHEF, BUAE

WEEF, TEETiHERd, —B TIMx_CNT>TIMx_CCR1 B

BIE 1 AEMEBFE, BNATHEF,

¥ 1: —B LOCK 3% 3(TIMx_BDTR Z728+#Y

LOCK fi)F B CC1S=00(ZiBEEFe & ki) NiZ A BEH

&%

2 EPWMER 18 PWMIRR 2 h, REZHRER
T 7 SRR P WREIETIRE] PWM 125

Bf, OCIREF EBEAES,

OC1PE

RW

LR 1 FRdEE(ERE

0: ZEIF TIM1_CCR1 Z{F8809FREEETN8E, AIHBATEAN
TIM1_CCR1 Z577s8, B#fES LEIER.

1: FFi& TIM1_CCR1 E{7EsUFsEI08E, IEEREOT
FRitEE17esiR(E, TIM1_CCRI1 HUFSEE B E St
ESRATIE N KRB e .

i£1: —H LOCK 3Ii& /9 3(TIMx_BDTR 725419
LOCK fin)FfH CC1S=00(ZBEHR &l L) NIZ AR
&%

2 (EREPOMEXT, FJLAERIATERSFEER
T6EA PWM RS, BNEZIHERHE.

OC1FE

RW

HECER 1 BRiER(ERE

IZVAT IR CC I A R A SRR AL,

0: RIEIHEMEES CCRIAE, CCLIEFERE, BIfEtR
SR IITRY. SMRARRRRVBMAE—ERUART, BUE CClL
IHHAYER/NERT ST 5 P RTEHEIEA,

1 BRI ARRRARAIERMSRE T —IRERIT
o, B, OC#IRENLLIRFEFM

SHRERTR. FKEARARAIERGEF CCL HHAATE
RI4ERS /9 3 e EIHA.

OC1FE FIREBIERKECER PWM1 B PWM2 tE(RSEE(E
H.

1:0

CC1S[1:0]

RW

00

FEAILLER 1 15E4%,

X 2 (ENGEENAE (GENEE) |, RENEREE:
00: CCliBEWRENHEH,;

01: CClBEWAECENMA, ICIMEETIL k;

10: Reserved;
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Bit

Name

RIW

Reset Value

Function

11: Reserved;
iE: CC1S {RIEEIEXFIAS(TIM16/17_CCER 217289
CC1E=0)ZA 25,

ABIRIRI :

Bit

Name

RIW

Reset Value

Function

31:8

Reserved

Reserved

7:4

IC1F[3:0]

RW

0000

BNIEER 1 EiKES

XIUENXT TIL MARREIERR T EREKE. 8
IR — N ERERER,

BIiERE N MG ERFE— M HAIBES

0000: FCiEies, LADTS SHE 1000: SKEEHTER fSAM-
PLING=fDTS/8, N=6

0001: SREESER fSSAMPLING=fCK_INT, N=21001: 3R#¥
$T=E fSAMPLING=fDTS/8, N=8

0010: SEEESTER fSAMPLING=fCK_INT, N=4 1010: &t
7= fSAMPLING=fDTS/16, N=5

0011: SEAEESTER fSAMPLING=fCK_INT, N=81011: E#f
$T=E fSAMPLING=fDTS/16, N=6

0100: SHESTER fSAMPLING=fDTS/2, N=6 1100: 5#f
$T=E fSAMPLING=fDTS/16, N=8

0101: SREESTER fSAMPLING=fDTS/2, N=8 1101: X#f
7= fSAMPLING=fDTS/32, N=5

0110: SHESTER fSAMPLING=fDTS/4, N=6 1110: 3¢#f
7= fSAMPLING=fDTS/32, N=6

0111: RHESER fSAMPLING=fDTS/4, N=8 1111: %#f
$T=E fSAMPLING=fDTS/32, N=8

3:2

IC1PSC[1:0]

RW

00

NG R Gapi

X 2 fiIEXT CCLEA (IC1) NN IRES. —B
CC1E=0(TIM1_CCER Z77889), WD IREEE L,

00: FZFRosRes, FRMAL L NEE—NoiaE T
KR—IRIER;

01: 82 NEMHRR—IXIEX;

10: B4 NSRRI,

11: 8 8 PMEMARAR—IXIEIR.

1.0

CC1S[1:0]

RW

00

CC1S[1:0]: #HIR/ELER 1 1E8%,

X2 fUENXEERAE GaNEY) | REAREEE:
00: CClBEWRENHEH,;

01: CClBE#EE B, ICLEEIETIL E;

10: Reserved ;

11: Reserved ;

iE: CC1S{XfEBEXFS(TIM16/17_CCER ZH{7aaHY
CClE=0)A 251,
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Table21-22 EEHMIINEEAIE XM OCx 1 OCxN BBV Lz

Control bits Output state
MOE OSSI OSSR CcxE CcxNE OCx output state OCxN output state
. _ WHHEELE (R4 timer 3K
0 0 o | WHELCRI imer 3E), OCx=0, | L
OCx_EN=0 ), OCXN=0,
OCxN_EN=0
i | _ _ OCXREF + Polarity
0 0 1| BUERIECRA tmer 3K&), OCx=0, OCXN=OCXREF S}
OCx_EN=0 CCxNP, OCxN_EN=1
~ L b
. « OCXREF + Polarity AHERLLESAM timer 3K
0 L 0 OCx=OCREF £ CCxP, OCx_EN=1 | &), OCxN=0,
OCxN_EN=0
0 1 1
1 0 0
1 0 1
1 1 0
OCREF+Polarity + dead-time OCREF RJE#} (not
1 1 1 _
OCx_EN=1 OCREF)
0 0 0
0 0 1
0 1 0
0 1 1
0 1 X 0 0
1 0 1
1 1 0
1 1 1
21.3.7. TIM16/17 }H3R/EbEk EEES{FaE (TIM16/17_CCER)
Address offset:0x20
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | CC1INP | CCINE | CC1P | CC1E
RW RW RW RW
Bit Name R/W Reset Value Function
31: Reserved - - Reserved
EINFEIR 1 BN R
0: OCIN ZEEFBEM
1: OCIN {KEBEE%
3 CCINP RwW 0 . fRea¥s .
iE: —B LOCK Z3!(TIMx_BDTR &Ff7a&+HI LCCK {i1)ig
73 38 2 B CC1S=00(BEALE i) NI ZAIARERIE
E&e
HWNAETE 1 BExMNe R
0: 3] - OCIN ZIHHH, Fitt OCIN AR BT
F MOE, 0OSSI, OSSR, 0IS1, OISIN, CCI1E {\MiY{E.
2 CCINE RW 0 e N N
1: F¥i5 - OCIN ESHHEXINARLS M, HRHBF
{Ki#F MOE, OSSI, OSSR, OIS1, OISIN, CCIE fifd
=N
SRR 15 |
L ceip RW 0 Eﬁu)\\ﬁ\ﬁ’% Eau:':l:."f/}iﬂi
CCl BEfRE N
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Bit Name R/W Reset Value Function
0: OC1=EEBEFE
1: OC1{KEBFEBEY
CClBEEENMA:
CCI1NP/CCI1P FIALERE TILFPL A2 TI2FP1 AR (S
SENMREIERES.
00: AR/ EFE: FHRARLELE TixFPL B EFHEHRRR,
SNft%, FMERRTHEHRIET),; TixFPL AR
B, WIET).
01: RIE/TEER: ARE/LEFHE: BRERLERE TiXFPLHY
TRERGHEIR, SR, JNBETTEALAERT); TixFP1
RIE(IMARE, wIBET),
10: {RE, THEE.
11: RRMA, SHLE,
i¥: —H LOCK Z3!(TIMx_BDTR 277884 LOCK fi0)i&
79 38 2 B CC1S=00(BERAcE /9t WX UARERAE
.
EINEER 1 EH{eE
CCl BB E MMt
0: X - OC1EIHH, FEt OC1 AR RIT
MOE, OSSI, OSSR, OIS1, OISIN, CCINE K&,
1: FRE - OCl{ESimbEINAYELS M, EimtHEF
0 CC1E RW 0 {&#F MOE, OSSI. OSSR, OIS1, OISIN, CCINE {i
#IE.
CCl iBEEENMA:
IZALRTE 7iHEERAUER BReEk TIMx_CCR1 &H17s8.,
0: fEEREELE
1: #BERfERE
21.3.8. TIM16/17 it&&8(TIM16/17_CNT)
Address offset:0x24
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CNT[15:0]
RW
Bit Name R/W Reset Value Function
31: 16 Reserved Reserved
15:0 CNT[15:0] RW 0 THEIE
21.3.9. TIM16/17 i3 $0ss (TIM16/17_PSC)

Address offset:0x28

Reset value:0x0000 0000
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PSC[15:0]
RW
Bit Name R/W Reset Value Function
31: 16 Reserved - - Reserved
S Wapitr =

THYESHIRTESREE (CK_CNT) &F

fCK_PSC/( PSC[15:0]+1),

PSC 887 UEHEMTEREN YIRS RS SEEM
{8; EEEMAEETEER TIMX_EGR M UG {5 0 2i#%
TEESAER M IEHIZES 0,

21.3.10. TIM16/17 BENEFHIMNEFZTFS (TIM16/17_ARR)

15:0 PSC[15:0] RW 0

Address offset: 0x2c
Reset value:0x0000 FFFF

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res Res Res Res Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ARR[15:0]
RW
Bit Name R/IW Reset Value Function
31: 16 Reserved - - Reserved
BEREE
15:0 ARR[15:0] RW OXFFFF ARR B8 T HBEERSZNLIFNBEERH S FEE.
LBENEESNEATH, HEEEATIIE.

21.3.11. TIM16/17 EEITEREFTFER(TIM16/17_RCR)

Address offset: 0x30

Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res

15 | 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res Res Res | Res REP[7:0]
- - - - - - - - RW [RW [RW [ RW [ RW [ RW [ RW [ RW

Bit Name R/W Reset Value Function
31: 8 Reserved - - Reserved

[EIER R RYE

FETEEIEE, XEARITTRFRERSFEN
7:0 REP[7:0] RW 0 R (REERMEtENTCEE
FRRCRRILEISTRR) | MATFTEEHT, W=E
RSB E BT RO,
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ERETIHEIES REP_CNT X3 0, &4 — 1NEHE M
FEIt#Es REP_CNT =N\ REPEFF 11T 8. BT
REPCNTRERERFEHEHSHURCRENAE
#HREP &, [ Itk Xt TIMx_RCR 17825 \HEFERTE
TREERE B R LR A RAER,

XEWRERE PWMERF, (REP+1)XINE:

- WOANTHERT, PwWMERREE;

- ERONTRIET, PWM EEHRIREE ;

21.3.12. TIM16/17 $@isk/ELERSTEEE 1(TIM16/17_CCR1)

Address offset: 0x34
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCR1[15:0]
RW/RO
Bit Name R/W Reset Value Function
31: 16 Reserved Reserved
HERIECER 1 9B
A CClLiBERE MM
CCR1 A TRANMRHER/ILE 1 FFesE (TS
B .
SNSRAE TIMx_CCMR1 FH7Fe5(OC1PE {i) FARIEEETRE
i, HinRA SRS T,
15:0 CCR1[15:0] RW 0 BN, RESERSEMHRERN, WFSEEEAENSRE

RIS 1 S1Feeh,

HRIFRLRSFRE S T 51TEIES TIMX_CNT LAY
@, #B7 oClLifO LmHES,

& CClLiBERENBA

CCR1 A TH ERMARX 154 (IC1) EmAvitan
2E.

21.3.13. TIM16/17 HEFNFEXZIFES(TIM16/17_BDTR)

Address offset: 0x44
Reset value:0x0000 0000

31 30 29 28 27 26 25 | 24 [ 23 [ 22 [ 21 ] 20 | 19 ] 18 | 17 | 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MOE | AOE | BKP | BKE [ OSSR | OSSI | LOCKJ[1:0] DTG[7:0]
RW | RW | RW | RW RW RW |RW [RW |RW [RW [RW [ RW | RW [ RW | RW | RW
Bit Name R/W Reset Value Function
31: 16 Reserved Reserved
15 MOE RW 0 FimtifEae
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Bit

Name

RIW

Reset Value

Function

—BREBABY, ZAEHRE 0, RIS AOE fiRY
&, THREE 0RBHE 1. ENEENGEHBEES
A,

0: ZE)F OC 1 OCN it asaml =R ;

1: NRIKE THERMAIERERL (TIM1_CCER 772817
CCxE. CCxNEfiI) , WFFE oCc#

OCN #itH,

£% OC/OCN {FRERNIFMIRS (FRItLR(FREST7es
(TIMx_CCER)) .

14

AOE

RW

Babintifhse

0: MOE REEtFIAE 1,

1: MOE BEfIRHE 1 SE F— I EHEHEmE 1 (10
RNEMATR) .

i¥: —H LOCK Z3!(TIMx_BDTR 277884 HJ LOCK fi1)i&
A1, MRZARERIE.

13

BKP

RW

RIZEE AR

0: NEBAERBEFEER

1: FZEMASEFEM.

i —HE LOCK R2I(TIM1_BDTR 7228+ LOCK {i1)ig
A1, WZFIABEHIER,

12

BKE

RW

RIZEThRE(HRE

0: ZIFRIZFEHAN (BRK K BRK_ACTH) ;

1: FFEFZE®A (BRK K BRK_ACTH) ,

iE: —H LOCK 43I(TIM1_BDTR Z7728+AY LOCK {i1)i&
A1, WRZAIARERIESL,

11

OSSR

RW

BRI T RN 155

ZAIFF 34 MOE=1 BiBEAEMa AT, IRBEAMNAHAY
ERTERFAFAE OSSR {iL,

2% OC/OCN {FRERVIELIEA.

0: MERTSEARTERS, 21k OC/OCN ¥t (OC/OCN {&#
BERIL(ES=0) ;

1: HERIEALIERT, —B CCxE=18; CCxNE=1, F/3
OC/OCN it F it o .,

OC/OCN {FgeiaHiES=1,

i¥: —H LOCK Z3!(TIMx_BDTR Z77884 9 LOCK fi1)i&
A2, WRZRIARERIESL,

10

(ORN

RW

] W N S N i 22

ZAIAATF Y MOE=0 BiEEiR uimHet,

£ OC/OCN {HBERIIE4RBA.

0: MERTSEATIERTS, Z1E OC/OCN HitH (OC/OCN {#
BERIL(ES=0) ;

1: 2 E B¥88R I {EAY, —B CCxE=13f CCxNE=1,
OC/OCN & 5t it & =if 8 F.,

OC/OCN fsEgetatiE5=1.

i¥: —H LOCK ZBI(TIM1_BDTR Z7Z28hfY LOCK f1)i&
72, WRZRIAERRIEDL,
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Bit

Name

RIW

Reset Value

Function

9:8

LOCK[1:0]

RW

00

YiERE

ZAL ARG LER R TR S RIF,

00: BEXE, HFELEHF;

01: BiEKS 1, FEEE AN TIM1_BDTR 172509
DTG/BKE/BKP/ACE {ii, TIM1_CR2 Z5{7s5#Y
OISX/OISxN {iZ;

10: #4ERR 2, TRESABERS 1 FRORAL, BAEE
S CC kit (—BEEXBEET CCxS g Ak,
TIM1_CCER Z577889 CCxP/CCNxP {i1) L%
OSSR/OSSI fif;

11: SRS 3, FREBSABERS 2 PRSI, tHAEE
B\ CC&=HifiI (—EEXBERT CCxS ik /g%,
TIM1_CCMRx Z57728f9 OCXM/OCXPE £iI) ;

¥ BRKENG, REEE—IRLOCK fii, —BBA
TIMx_BDTR FHfFe8, MHASFEE

EENL

7:0

DTG[7:0]

RW

0000 0000

MXRERRE

XEARE X THEABAMNG H Z BT XIFEERTE, {Rig DT
RINELRFERATE):

DTG[7:5]=0xx => DT=DTG[7:0] x Tdtg, Tdtg=TDTS;
DTG[7:5]=10x => DT=(64+DTG[5:0]) x Tdtg, Tdtg=2 x
TDTS,;

DTG[7:5]=110 => DT=(32+DTG[4:0]) x Tdtg, Tdtg =8 x
TDTS;

DTG[7:5]=111 => DT=(32+DTG[4:0]) x Tdtg, Tdtg =16 x
TDTS,;

f5l: % TDTS = 125ns(8MHZ), AJARERISEXRTIEA:

0 % 15875ns, EHHIKATESA 125ns;

16us 2l 31750ns, HEEIATEIA 250ns;

32us Bl 63us, EHIKATEA Lus;

64us || 126us, ELSKAIEA 2us;

iE: —B LOCK £&3!(TIMx_BDTR E78&+HI LOCK {i1)ig
A1 283, MIXEAIARGERIE

2.

21.3.14. TIM16/17 DMA =HIZF88(TIM16/17_DCR)

Address offset: 0x48
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 g 8 7 6 5 4 3 2 1 0
Res | Res | Res DBL[4:0] Res Res | Res DBA[4:0]
RW [ RW [ RW | RW | RW RW | RW [ RW | RW [ RW
Bit Name R/W Reset Value Function
31: 13 Reserved - - Reserved
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DMA JELEIXIKE

XEAIEXT DMA BIGEIKE (2537 TIM16/17_DMAR 2

FEEOitEH TSRS

B, ERTERMIBHT RIESMER) | EHRILUZ half-word
12:8 DBL[4:0] RW 0 0000 HEFHHN:

00000: 1 JR{&EiE
00001: 2Ri&tH
00010: 3Ri&tH

10001: 18 R{EH

75 Reserved - - Reserved

DBA[4:0]: DMA Eithiit

XEAIEN T DMA EEEHET FROE e (5%
TIM16/17_DMAR Zf7asfitibiH{TiEakSRY) , DBAE
XM TIM1_CR16/17 HiFasFiE FHIaRI R E -
00000: TIM16/17_CR1,

00001: TIM16/17_CR2,

00010: TIM16/17_SMCR,

4:0 DBA[4:0] RW 0 0000

21.3.15. TIM16/17 ZELEHETVAY DMA Btik(TIM16/17_DMAR)

Address offset: 0x4C

Reset value:0x0000 0000
31 [ 30 | 29 [ 28 [ 27 | 26 | 25 [ 24 [ 23 [ 22 [ 21 ] 20 [ 19 [ 18 [ 17 | 16

DMAB[31:16]
RW
15 [ 14 [ 13 [ 12 [ 112 [ 10 [ 9 [ 8 | 7 | 6 | 5] 4] 3] 21110
DMABJ[15:0]
RW
Bit Name R/W Reset Value Function
DMA EEUEEE7es
XF TIM16/17_DMAR ZFe80iEa E 2SI LA T HIIERY
SEEFEURE:

TIM16/17_CR1 itk + DBA + DMA {85+, Hr:
“TIM16/17_CR1 Hihit" 255251788 1 AUthit;
“DBA"RZ TIM1_DCR ZfFas+E X AIE it ;

“DMA i5%1"2H DMA BaliEHimZE, BERT
TIM16/17_DCR 788+ E XK DBL,

31: 0 DMAB[31:0] RW 0
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AMEONRTIM)

S RREREREMARILIMNED (IRTIM) . BRILIS—MIS LED —&ECHLEEIThRE. 95~
HLAHNEIES, WIFIFF Infrared interface (£14MZEO) , FH TIM16 A9 channel 1(TIM16_OC1)
0 TIM17 channel 1 (TIM17_OC1) EWEHSMNEEL~EIEMRITER,. dIMZKEETTLIREZE
FE—MEARBNERERTI. R ERLMK TR EIE T LUBIE XA timer A3 L REIE
BHTIRIZMIRE. TIML7 ARFESMEIRES, m TIM16 L4 REHIE%. LIMheemtz!
IR_OUT pin, XM IIEEATEERIBIT(HEE GPIO_AFRX Z17Eer0tEX S FATHASAISCIIMY., LED BE
KHIERRIXENEE S (5133 PAO,PAL5,PB2~PB7) , iXAJLLEIY SYSCFG_IOCFG &1F88H)
PA_EHS Z57785#1 PB_EHS Hrsatiala, XEMEBIFERITHLIIN LED XAVERIRTA,

TIM17_CH1

HIIIN | e o
o WU
JUUUE

& 22-1 IRTIM 3LjE
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23. (KINFEEMEE(LPTIM)

23.1. @&

LPTIM 2—3K 16 f\ERIEs. LPTIM FRFEMNRINFARPIREEIEENESEES TSEIRINFEN
A.
LPTIM SINT —FRIERSTPI5ZE, TIIRMHATRAIINRENLRE, RRTSINFERER(R.

23.2. EEIHHE

B 16 {uE_EitEEs
B 3{UFosnEE, BB 8RNI EAET (1. 2. 4. 8, 16, 32, 64, 128)
B OERTER

—  REBEENERLSE, LSIE; APB At
B 16 BIT ARR oJE& =778

LR,

23.3. InagEiR

23.3.1. LPTIMiEH

LPTIM
Iptim_pclk ) .
9 Clock domain Iptim_ker_ck clock domain
o)
o
o —
<
S LPTIM R
Register é;'?ARE c
Interface SNGSTRT % bt ARR
CNTSTRT | N A
"] EnABLE | S
PRELOAD |= Y
2 | SNGSTRT_OK —SNGSTRT>»>
7y & | CNTSTRT_OK
< —CNTSTRT- 16-bit
A 4 counter
interface
Iptirn_ker_ck
Iptim_wkup

& 23-1 (KTt R R EE]

23.3.2. LPTIM ERFIAZRES
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% 23-1 LPTIM IEH=SE

Names Signal type Description
Iptim_pclk Digital input LPTIM APB clock domain
Iptim_ker_ck Digital input LPTIM kernel clock
Iptim_it Digital output LPTIM global interrupt
Iptim_wakeup Digital output LPTIM wakeup event
23.3.3. LPTIM S{:fN835h

LPTIM BT LAER &N # A 1T AY .
BiY RCC &R, aJLAFERERRT S SXTELHITRIHMEE ((ZATHMSSILATE APB, LSI, LSER
FhiH TR,

23.3.4. TRSIYARE
LPTIM 16 {\it#ss, H— M AEER 2 RIS ToMssizHlikal. o sissosatt i PRESC[2:0)#%
.
TEFILT AR
3R 23-2 M BAEREL
Programming Dividing factor
000 /1
001 2
010 14
011 8
100 /16
101 132
110 /64
111 /128
23.35. TIfrtEst

LPTIM EERMINT TR ((CTHRIRED
B EEHEER: THIYRREEET, MRS HTTIRET, BRIHITRRK disable HEAEIE,

B ERITAER: ERTEA—MEREMTTR, HIAT ARR ERIELL
BRIRTEMR

BE(FREERIXITEL, LPTIM_CR.SNGSTRT SHFssUM & 1.

IRE SNGSTRT BEaiH =R TRRIT ., — M NTRIMASHSENEMITER. EIHHEEEm
ZfE, BiX ARR ZRl, {HURASHEBIGHR RS,

BRTHEGRZA0 T -

IPTIM ARR - ——— T >

R0 A

365/511



PY32F031 &5 SEFHf

23.3.6.

23.3.7.

& 23-2 (RINFEERTEs MR, BitEuE
ELEH RS
EBFENELETE, LPTIM_CR.CNTSTRT \IARE 1.
i85 LPTIM_CR.CNTSTRT 5Bt TELL T8,

LR EURAZ AN T -
7_/:
|
|
|

-———t-
[

-

& FE I fi R

QN S

& 23-3 {RINFEERTES MR, ST EE
LPTIM_CR.SNGSTRT ] LPTIM_CR.CNTSTRT I RAS{EERTSS{FEERT S (LPTIM_CR.ENA-
BLE #“1”) .
ATl “on the fly" B MBI RAR T FE 3T HIELAR :
B R EERTESEN, BRI LPTIM_CR.SNGSTRT 2% LPTIM tJiEIsRER, 1151
2% (WRFEGE) —Z2iX ARRFIEFLE.
B HNERSATSEIR T BIRE, WEBRILPTIM_CR.CNTSTRT 2% LPTIM YIS E, 5
28 (WISEGE) —2k ARR SiaEHEED.

SFaEEH

LPTIM_ARR Z7:7f APB R EEIRMFRUEVEH, NRENHRELE, WS LPTIME

B RISHITER.

PRELOAD {i#=®%l LPTIM_ARR ZHFesfIEH A :

B 24 PRELOAD fifRE1779°0": LPTIM_ARR E{rasftHASihAE I RIEH.

B 3 PRELOAD \#ig/9° 1B WMRERRRELZEDN, U LPTIM_ARR SIEXRIERIAREITE
.

LPTIM APB #20#0 LPTIM Kernel iZiEEFIARAIETER, EITE APB BN IS ANRIERN BT

HEEEsnT, FE—EER. EIHERERA, YR XES TRt TEEIEIMISE

1.

LPTIM_ISR FHFe89H) ARROK 17, 18X LPTIM_ARR HFesiI SR ERETM.

XJ LPTIM_ARR E7=8it{TER(Fa, REER—XEERFTNE, FTENE—FEmUT#HmS

B, £ ARROK RGN BN ZBIRMEHIIELE N B SEA T TNRIZR,

{EgEiTAdRS

LPTIM_CR Z57788h#J ENABLE IFTAE/AEEE LPTIM F#%iB18, Bl ENABLE iifF, EE
FEIRF M ERES AT ShA BERERE LPTIM,
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23.3.8.

23.3.9.

2 LPTIM ZF0Y, A 8818 LPTIM_CFGR #1 LPTIM_IER 7728,

iHRRSE

AT LPTIM_CNT H7RIREEN, REEMMNE:

SEEMNH:

FEE(UH LPTIM_CR 51783 RSTARE (=], S EN 1R, {HTiE LPTIM_CNT 7
SRANHEESERBREMAE,

NOER, AT EEMIEE LPTIM_CNT 1788, @t T 2 ) THAaHREER, ER—8, #®
NEA S RIEHER AT EAY.

FEIER:

B (eSS, EEFIR LPTIM_CNT HESNERERNEN (B—RiEsEM

LPTIM_CNT) .
B 7E LPTIM I RRI$hisesE PCLK BY, &E£LAIE) 2 R IBARERIEEHER S,

AL SR

B FESEAIA LPTIM_CR.CONURST fii&4l, ¥ COUNTRST \i& 1/5, EfM5S1%L LPTIM
89 Kernel BY$his;, FTLARETEESALEIEARRI, LPTIM Kernel Btffisa0iZi58BEEI AL
NEHEERT . XBENEMARZISMAER, LPTIMITEEEZ T TEIN L.

B HTF COUNTRST 2 APB Bdfdisifd, i LPTIM #4288 F LPTIM Kernel Bd$fis;, FrlAZim
COUNTRST {uEA 108, FZ Kernel B#PA9 3 AT EHEHARVGEIRKEZSRE APB AT EhizAY

SES.

ififtt&= (debug mode)

HiGHBEN debug tEz(, BURT DBG HELRAY DBG_LPTIM_STOP {URJIRTE, LPTIM BGEMLRIER
TfF, sEELETIE,

23.4.

LPTIM #ik

% 23-3 LPTIM REMEIIFEEIAIX 5!

&=

iR

Sleep

REFN, LPTIM it SEuRZIR HIERIE.

Stop

IRBESM, 2 LPTIM B LSE 8 LS| Rfth=HlRg. LPTIM R SEIRERHISLE,

23.5.

TR, EIREEREIHANT—X WR/WFE BEEDET 14 LSIRFHEEE (£9%8 30us)
[EFRAYRTIE), A BEfESE IRIRERRSIER A =S,

BRITEIEL, FEENERIIE, FEETSFREHE 31 Iptim_ker_ck 55pkREE; RARH
B WFI/WFE i8N T—IRIRIDFEET

LPTIM HRkf

SR THIEME LPTIM_IER S17asPIERE, MIIXLCSAIGAE Al Rl IREESR4 -

m BEfEHINELTE

ERANRE LPTIM_ISR Hi7ss (KSHFR) PRIENIREE 1f5, LPTIM_IER H7gs (PififE
BESfFaR) PRVENAMKE 1, MAFEHHET.
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L E L A
eI EHE TR ;lfiﬁ:ﬁﬁ%%ﬂ@ﬂ@(mﬂ M_CNT)SBshEMNESFFRNNSLE(LPTIM_ARR),
pYCN=KAV}

BHEHEFFREN OK | 2391 PTIM_ARRSEFENSIRIERR, TWHRSHER

23.6. HEFERER

23.6.1. LPTIM SRBRFIIASST1ESR (LPTIM_ISR)

Address offset:0x000

Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | ARROK | Res | Res | ARRM | Res
R r
Bit Name R/W Reset Value Function
31: 5 Reserved - - Reserved
BaEHESFEEEH OK.
ARROK HFEHRE, LABMINFITER APB Sgexy
4 ARROK R 0 ) A
LPTIM_ARR HNER{EERINSHK. [ LPTIM_ICR.AR-
ROKCF B\ 1 T]i5k: ARROK 5.
3: 2 Reserved - 0
SFEE AU
ARRM RE, BHINBERF LPTIM_CNT 2 B
L ARRM 3 8 FHAEAIR HNFTER _CNT 257785

PUBE LPTIM_ARR ZFE80Y(E. @ LPTIM_ICR FHF281Y
ARRMCF {UE N\ 1 Ai&kR ARRM #5&
0 Reserved - - Reserved

23.6.2. LPTIM HlhiE#S1Fss (LPTIM_ICR)

Address offset:0x004
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | ARROKCF | Res | Res éERM Res
W w
Bit Name R/W Reset Value Function
31: 5 Reserved - - Reserved
BB TR EH OK iBkRInE.
4 ARROKCF w 0 FEIZMBA 1 85k LPTIM_ISR ZHZ884AJ ARROK R
-+
Ty
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Bit

Name R/W Reset Value Function
3: 2 Reserved - - Reserved
BER LR ERIrS
1 ARRMCF W 0 e . o _
MAIZ{UBA 1 55k LPTIM_ISR ZZ25+EY ARRM 57&
0 Reserved - - Reserved
23.6.3. LPTIM HRh{EgeS1==e (LPTIM_IER)
Address offset:0x008
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | ARROKIE | Res | Res 'IAERRM Res
RwW RW
Bit Name R/W Reset Value Function
31: 5 Reserved - - Reserved
BEHZFEEE T OK FiTfEaE,
4 ARROKIE RW 0 0:ARROK FhlfzE
1:ARROK chiff{sEge
3. 2 Reserved - 0
BahEH LR RTEFEsE
1 ARRMIE RW 0 0:ARRM HRlfFEE
1:ARRM HikfrfsEgE
0 Reserved - - Reserved
23.6.4. LPTIM iS5 (LPTIM_CFGR)
Address offset:0x00C
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res Res Re Re Re Re PRE- Re Re Re Re Re Re
S S S S LOAD S S S S S S
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res PRESC[2:0 | Re Re Re | Re Res Re Re | Re | Re
] S S S S S S S S
rw rw rw
Bit Name R/W Reset Value Function
31:23 Reserved - - Reserved
SirssEiR
FnEES LPTIM_ARR #1 LPTIM_CMP Z{Z288E#E
22 PRELOAD RwW 0 =
0:8R APB B EihnEEHEFes
1B 7R 5A0 LPTIM [EHALERITERT
21:12 Reserved - - Reserved
11:9 PRESCI[2:0] RwW 0 Ao Snes
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Bit Name R/W Reset Value Function
PRESC (\BLETD R DAL, B AR TFISERRY
— AR
000:/1
001:/2
010:/4
011:/8
100:/16
101:/32
110:/64
111:/128
8:0 Reserved - - Reserved
23.6.5. LPTIMiZHEF?EFSR (LPTIM_CR)
Address offset:0x010
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Re | Re Re | Re Re | Re Re Re | Re Re Re Res Res Res Res Res
S S S S S S S s S S s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RS
Re | Re Re | Re Re | Re Re Re | Re Re Re T COUN- COUN- 2%(; EA’\\I
S s S s S s s s s s s AR TRST TRST
E T BLE
rw rw rw w rw
Bit Name R/W Gl Function
Value
31:5 Reserved - - Reserved
EEEEFE
4 RSTARE RwW 0 LEATHRERIEE 105 0. 2 RSTARE IREN“1°HS, X LPTIM_CNT BYEEEEN
AIEFESERLEE LPTIM_CNT HF88H%E.
TSI,
ZAHRREE 1, BEHE0. IREN1H, ANEHE LPTIM_CNT i+8EZ5788R
=Tl SMNESESYE, EREERERSIER 34 LPTIM i EE
3 | COUNTRST | RW 4 )am‘ EE%HH:&{;LE’JHJ/MAE EREEERLSIER 31 AiZRTEEIEA
2GR (LPTIM RiZETH ] BE2 S APB BHEHARE) .
i¥: 7£ COUNTRST BB 0"ZRI, KEFBAEHIZE 1" Elth, 3K
HESHEEIREN 1721, RIE@E COUNTRST 2B EEZ A0
ERTESEohiESHE .
ZA R ERL
) MisthT | RW 0 WIREHITRRITEUE I ENZ A E 1, NERNSASTE F— LPTIM_ARR
0 LPTIM_CNT Z1728 ILEchIBK RIS L, LPTIM IS RIS EEEsR
XTI
7 (XE LPTIM fEgERY, U ABEE 1. SREHEGEES.
LPTIM [BaIBURIRT,
1 | SNGSTRT | RW | 0 | iZfumiREEn, BEEES. SIS 1 ELARBTEREE) LPTIM,
7 (XE LPTIM fEgERY, A BEE 1. SREREHEE(L
LPTIM fsEBEL, RIS EFIES
0 ENABLE RW 0
O:LPTIM 28

370/511




PY32F031 R¥SEFHf

Bit N

ame R/W

Reset
Value

Function

1.LPTIM {sE5E

23.6.6. LPTIM BfiE&EHSFFE (LPTIM_ARR)
Address offset:0x018
Reset value: 0x0000 0001
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res Res | Res Res Res Res Res Res Res | Res Res Res Res Res Res
15 [14 13 |12 11 [10 9 | 8 7 |6 5 4 3 2 1 Jo
ARR[15:0]
rw
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
BaIEHINE(E
15: 0 ARR RW 0x0001 ARR £ LPTIM NBsIEEI(E
Y LPTIM (FREE A BEE % E f7as
23.6.7. LPTIM i+#iE%F88 (LPTIM_CNT)
Address offset:0x01C
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res | Res Res Res Res Res Res Res | Res Res Res Res Res Res
15 [14 [13 [12 J11 J10 |9 [8 |7 s |5 4 [3 |2 o
CNT[15:0]
R
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
THEEsE
& LPTIM AR ESEE1TRS, 3EBY LPTIM_CNT 2781
15: 0 CNT R 0 BEREIATENE. AUEXMERT, BVERITRR
EERSSERHEABREINR MEREIER. HRIRESR
EROAEERSR, TLUASERIARIERTSER.
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24 .

24.1.

24.2.

24.3.

24.3.1.

M7 EIIA\ (IWDG)

=T

SRR T — Independent watchdog ({8J#R% IWDG) , ZIEREBRELEHR. FFRHEIHR
RiEERIMFR. IWDG #UF R TEROERRITIREREL, FEHEIERAZIFEER] timeout
[ERfRARRENL

IWDG H LSI 29, XHEFEDEERIH Fail, BEERIFTIE,

IWDG EIERTHE watchdog fFAENAZIMIIRZITRE, FHETRSHIN FHEREREIINA,

IWDG EZE4514

Free-running [A] 12428

FH LS| f24tA38P (7E stop LB AILATAE)
KIFREHHER

AIEEETE stop {E LI

LA IHEEHMES 0x000 BYF=4E11

IWDG IfggHmik

IWDG tEE]

|
|

|

|

: 12-bit reload value |

LS| 8-bit :

|

|

|

]

prescaler register status register reload register key register
IWDG_PR IWDG_SR IWDG_RLR IWDG_KR

32kHz prescaler

24.3.2.

24.3.3.

2% 24-1 IWDG 1EE]
WiBITAE IWDG BASTFEE(IWDG_KR)E 0x0000 CCCC, iHENEEFFIAM OXFFF [A TS, HEA
THURERERT (0x000) , FE—NEMHEE (IWDG £41) .
AE(EHS, 0x0000 AAAA BN IWDG key 25772807, IWDG_RLR (reload 788) AUERER
RHFTEEEF, IWDG RLF=EENI,

—BiE1T, M IWDG ARgEf=LE,
EEEI 15

AR FERERAEINFT (ERFET) RE 7T watchdog, N IWDG _EEB#EERNMERE, F
BENEETEESTEILREZ R, IWDG key SFSESWIAENE, WFEESHAHEE,

TEHRAEERR
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ITEF1FE8 IWDG Prescaler, IWDG Reload ¥ IWDG Window B8l 24 {FFHY. AT IE8tE
i1, BP&RSME IWDG Key 2517885 0x0000 5555, SIXLESIFEeIEHSUSHIAN, N5
Ox0000AAAA INZL, HF=REHEIRIRIF,

AR Prescaler 57758, Reload Z77E8. Window SESERVEEEEST, RESEFREESEIMHE
a9,

24.3.4. AR
ARINREN RSS2 DBG_MCU At A 1FE.
R CPUHNIEIAIETL, IWDG BEEHEUARHA stop 1B, BURT DBG &R
DBG_IWDG_STOP HIECE.
24.3.5. Stop &
7£ flash information Xf4 option byte 5975 IWDG_STOP fi, AJLUSHITER S stop (AT
IWDG BEFREITEHARELLITEL. BN IWDG_STOP A "1
24.4. |IWDG FF&
24.4.1. Hi{HHFE (WDG_KR)
Address offset:0x00
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
KEY[15:0]
wlwlwlwlwIlwIlwIlwlwIlwI IlwIlwIlwI lwI]w]w
Bit Name R/W | Reset Value Function
31:16 Reserved RES - Reserved
Key {&.
BERLA— e EERRAIZEEes B OXAAAA, &I,
witsse ) 0, B TS Shy
150 KEV[L5:0] W 0X00 én‘l'%ﬁla%ﬁ-égx]‘ ‘j“ BIHErEEN
0x5555: FAiFiAE IWDG_PR, IWDG_RLR Z1728;
OXCCCC: FRE# IWDG (ANSRIER TS NASZ L
I SFIRE) .
24.42. FApNSTFEE (WDG_PR)
Address offset:0x04
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res PR[2:0]
RW
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Bit Name R/W | Reset Value Function
31:3 Reserved - - Reserved
i waptI=R
B EIZ S FaniEF T SRRt TS S E.
BNTZEFes, IWDG_SR 7esi PVU W79 0,
000: 4 98R;
001: 8 104R\;
2:0 PR[2:0] RW 0 010: 16 955®;
011: 32 958m;
100: 64 158];
101: 128 455%;
110: 256 998%;
111: 256 9987%;
24.43. EHEHZFE (WDG_RLR)
Address offset:0x08
Reset value:0x0000 OFFF
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res RL[11:0]
Bit Name R/W | Reset Value Function
31:12 Reserved - - Reserved
IWDG i H#{EsEEEEE,
@ IWDG_KR EHFEEEEN OxAAAA BT, RL EEGIXBTELES
11:0 RL[11:0] RwW 0 . FEEITEEENXMEFRERITE. B B ERE
it RL {EFIRT RS SESRITE.
HBEY IWDG_SR.RVU=0 it, AREXISIFESHITIEML.
24.4.4. PREHFEE IWDG_SR)
Address offset:0x0C
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res Res | Res | Res | Res | Res | Res Res Res | Res | Res Res Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res Res | Res | Res | Res | Res | Res Res Res | Res | Res RVU | PVU
R R R
Bit Name R/W | Reset Value Function
31:3 Reserved - - Reserved
B EEEREER.
1 RVU R 0 RIS 1, FEELHETAEY. YELSEENER
B, HmEEEE.
0 PVU R 0 B VM SEER.
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Bit

Name

R/W

Reset Value

Function

XS 1, RPTMOIMEIEEES. SO MEEHNS

&, IWAIHEHEE,

$¥: 7837 IWDG_PR. IWDG_SR.RLR &, B98I IWDG_PVU. IWDG_SR.RVU 0, {8
1583 IWDG_PR. IWDG_RLR [5, F#4H%1% IWDG_SR.PVU, IWDG_SR.RVU 3 0, a4k

AT FEAIAES.
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25.

25.1.

25.2.

25.3.

25.3.1.

BsO&MNMA (WWDG)

=T

System window watchdog(WWDG)#FR{ERIN— N4 fault BOHIL, @EIXSEHM: fault T4
BT, HERTTNEIRZIESM, %3 fault 5[EENFFRFLZLLIFERYREIRF. Watchdog f£—
NMREHREEEAZIERRY, FE—NEMES, FRIFERE T6 ALERZAI, RIETE T ITEEsIA
‘o

ANER 7 (A FHEERREER PGB LA E] window BEREZRIGRIET, hErmEE8hl, X
BN 1 IR E— M PR BRI ES O ORI

WWDG Bf#>kE APB RIS, B— M AEENRBEEO (ZxBO0%RE, FARERINFERNR
HEMAINTA) .

WWDG &iE&THEE Watchdog fE— MEERIRS FE DM A7 R,

WWDG E45{4E

B ORERIEBIE TSR RS

B BRMHNEN
—  LIBETHEEEHYENNT 0x40, (BEIVEBEINFEESHL.
— ZEETHEEROIMEERER, EEARENNFEESAL

m REFERNT (Early wakeup interrupt) : HETIHKESET 0x40 R9HALA (NSRIZIDEE ena-
ble, 3H watchdog #E5E)

WWDG IhggHsid

gN5R WWDG #iEE (WDGA bit #&(7) , FEX 7 A TiHEEsR (T[6:0117) M 0x40 E/NE
Ox3F (Te#iaie) , NSRS, WMRWAFESITEERN, HEMEXRTFiE=S window HF=8
BME, FEENL

R R IE R ERRAILAGITRIEIRE, © WWDG_CR &f7:8, LIBTLES, REiHEEE
VT window HFRRRVEFEST 0x3F i, LIAGEBRIEMIULRE. 7 WWDG_CR HFaaHUEY
JW{E OXFF F1 0xCO Z[d],

WWDG SRiSHEE
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25.3.2.

25.3.3.

25.3.4.

25.3.5.

5 o WWDG
2 | | Register interface
W[6:0
@ WWDG _CFG [6:0] 2 -
<C o
WWDG _SR T[6:0]]  writeto WWDG_CR WDGA
" T6
readback =]
B
o
~ EWI
cnt_out EWIF
preload
| 7-bit Downcounter(CNT)|
pelk — 4096 |—p»| 27
& 25-1 window watchdog ZEfAHEE]
— A
BEh&]5a

L{EFAE Y option byte f WWDG_SW {ii&#E "4 WWDG" , watchdog EEMI/EEE
disable, AE@ITiEE WWDG_CR Z772849 WDGA (i, WWDG 13 enable, SATSABEMH dis-
able ¥, PRIFEIRE.

L{EFE# option byte f WWDG_SW &% "B WWDG" |, NiZEREEESAS enable, 7FH
TREER disable 15,

bR EES

1ZE FiTHE%ERET free-running, [RITFiTEL, BP{E watchdog # disable 32, 2§ watchdog enable B,
T6 [tk B RILARS LEF= 437 BPRIEAL,

T[5:0\EE WWDG PSS AitENaYiHEUE, 1Z#iEFR2 7 7E watchdog PSR BIRIATE
fER,

ELESHF(WWDG_CFR) FEESEOMNLIRE: BEEH~EEM, BRITHEEVRTEEEBENTS
OFFesRIEUEF B AT Ox3F B EFTEE.

B—NEFEHIHEENTT 2N AR EAIREE R (EWI). IRE WWDG_CFR ZFFasHHI EWI UFF R
1ZHlT, ZBEITEESENA 0x40 BY, MIF=ELbiT, AENAYFETARSSZR(SR) A LARBSRINEITEY
gSLABGLE WWDG £, £ WWDG_SR FH1788H 5 0’ A LABKRIZ .

R&RE JIRERINEE

IERIREERHT (EWI) ATLIRERNENRERE, EEEUmHEIERTIER. BEkE
WWDG_CFR.EWI &7788, FILAGERE EWIIHEE, ZBRITEIERAIEIAR) 0x40 B, EWI =4,
XS AIRRTALIEIZRY ISR A LATEF-E S MNEIHFITIF ERE.

MRS EI ERER

X WWDG_CR SHF=sEHEdm 16 (U5 1, LUBR~EEl.
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T[6:0] CNT downcounter

W[6:0]

Ox3F

Refresh not allowed

Refresh allowed

T6 bit

RESET

—
I

P Time

& 25-2 O & RS FE

ITE WWDG BRI ERNAIT:

twwpe = tpcLk X 4096 x 2WWDGTBILO] x (T[5:0] + 1) (mS)

25.4. WWDG FF&
25.4.1. EHIFFEE (WWDG_CR)
Address offset:0x00
Reset value:0x0000 007F
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res Res Res Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | WDGA T[6:0]
RS RW | RW [RW | RW | RW | RW | RW

Bit Name R/W Reset Value Function

31:8 Reserved - - Reserved
WDGA: #iEI (Activation bit),

WAIREEE 1, (BB EEMEE 0.

7 WDGA RS 0 X WDGA=1 i, Bl T4 E.

0: Z5ik;

1: fshRE;

7 (T4 (MSBELSB) ,
ZEESRAREEE ITE. &

6:0 T[6:0] RW 32'h7F (4096x2WDCTB) AN PCLK [EIHAIR 1. 24 HEEM
40h 359 3Fh B (T[6]3E8 0) , F=EEFIBE
fiZ.

25.4.2. BEESFsE (WWDG_CFR)
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Address offset:0x04
Reset value:0x0000 007F

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res |Res |Res | Res | Res | Res | Res | Res | Res Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | EWI | WDGTB[1:0] T[6:0]
RS [RW |RW |RW [RW [RW |RW [|RW [RW [RW
Bit Name R/W Reset Value Function
31: 10 Reserved - - Reserved
IERINGAERRT,
ZAE 1, WAITTEESEXE 40h BY, BIF=4A
9 EWI RS 0 i
.
AR REE Mt SIS B,
BtE (timer base) .
Mo eI ENR BT
00: CK it#REeRtsh (PCLK [&LA 4096) BRLA
1;
01: CKT#48ERTsT (PCLK BRLA 4096) BRL
8: 7 WDGTBI[1:0] RW 2'b0 of VHESERRTE ( Pkl ) UL
10: CKitZREERtsh (PCLK B&LA 4096) BRLA
4;
11: CKiTEEERteh (PCLK BREA 4096) BRLA
8,
7 UEOE.
6: 0 W[6:0] RW Th7F ZE SRR T RS EENA TR
BOE.
25.4.3. REHFHE (WWDG_SR)
Address offset:0x08
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res | Res | Res | Res | Res | EWIF
RC_WO0
Bit Name R/W Reset Value Function
31: 1 Reserved - - Reserved
IRRIGAREPRTIRS.
WITEAEE(EIAR 40h, LA LEES 0
0 EWIE RC._ WO 0 iiréﬂli%{ﬁn_f] CRIFRE G E 1.4 S
B, 5 1LY
HAhRFRIERRERT, 1ZBE 1.
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26.

26.1.

26.2.

26.3.

26.3.1.

{

ERIEI#P(RTC)

=T

SCEFATER (real time clock) 2—MRIZAVERTER. RTC IERUAE—EELELTEAVITEES, BN
REEET, R BRITIEE. EXitEEsiET L ENRER A SaIR a0 A,
EFEIFHE
AYRIERITRD SRS DIREREERE /9 220
32 (AT miEITEES, ATARTRIKEERASNE
2 NEAYRAYRTSh: FAT APB1 209 PCLK1 # RTC B$H(RTC BHRHISTIERMNF PCLKA B
RNz —A L)
m LSRRI = RTC BORTEHIE:

— HSE RI$¥BRIA 128

— LSl fxs%ashdsp

— LSE #5% e8¢
B 3NEIRRI R

— WERRRT, FSRFE— N eI R AR e R i

— Wahlt, AR — AR BRI E S (RKANX 1 7))

— iR, IERAIEBIRIEITEES R HHEEE S 0 AORES

RTC IREfEX
B

RTC RN EEHHEME N TE), F—28(APB 20) AR APB BE&HAEE, B—38H(RTC
1l H—HET RIS ERES AR, AR N EEER

FE—MERE RTC NIRSER, BaRE4&RIKA 1 789 RTC AHEEHE TR_CLK, RTCHITR
DIMEREE T — 20 (AT IRFZIRES(RTC FNIHMES). FNSRTE RTC_CR H{FesHig & 718N
RIS, WTESA TR_CLK EHAS RTC F4— Rl (R RT).

FETAMERE—A 32 (IR RIEITENES, AIRVIB L A LRI R SRTE. RFEMER TR_CLKF
HIRNNFH S5F#E7E RTC_ALR HFes A RIEATEIEIER, 1R RTC_CR EHIZFFRHIRETHE
RISSVFL, EEER OB G =4 — N Rk,
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RTCI)C LK AP@ us

[ Registers |

7 3
RTC_CLKIZ
A
RTC_CR
RTC_Second > SECF
Reload P bit programmable countér .
RTC_CLK |, | RTC_Overfloy
»  RTC_DV k[ RTC_CNT
Rise edge

RTC_Alamf ALRIE .

RTC prescaler

RTC_ALR

y
\ 4

EXTI [«

I

NVIC interrupt controller

PF3/PA4/PA6

26.3.2.

26.3.3.

& 26-1 RTC {EE]

PWR_CR1 Z1725) DBP {UFISRIZHIX RTC H7=siISRIFELE. BOAEN DBP=0, A&EXS
RTC BHfFestTE A, BRI DBP [T, ARELHINT RTC HFealISERAE.

S RTC F17:8

RTC l9FTE PCLK 5 FREMkBE RAS AN RTC RIS RI(RCC_APBRSTR1[10]), RTCHY

Fi5 RTC_CLK i#ZF 78 8>kE LS (POR/PDR/BOR) 1 RTC AY4E(L
(RCC_BDCR[16]) .

7¥E, RCC_BDCR ZfFesH RTC EHRAIR FR{ER S SFIRT thREEEHESH EBE[
(POR/PDR/BOR) % RTC 4SS E25RI (RCC_BDCRI[16]) .

i RTC H{7z8

RTC core 5 APB BY#P252IR7H. #f4iial RTC_DIV, RTC_CNT, RTC_ALR FH{7=sRUEED
=BT APB #0, {EEEXNANLEHFaE0E, EREERAEREIT RTC clock EFHE, X{EA
APB B EREIZ . XTF RTC BinEEFesth 2L,

AR APB [ ZRICEH disable 18, £ APB ORI BIHTIIRE (W EESE—IRXY
B EfAl) | X ERREREIA (BEIRRE 0) , XMERSHIELL MER:

1. R@rEfisE LHEEh

2. SHRNIEH stop

T LEREIEIR T, RTC core BEE—EHRFHIEITIAE, M APBEOZRWKIERY (reset &
RBRE) .

THRZRY, =iE RTC HiFeshd, EEXME RTC APB #OJ5F, B4 H/RESF RTC_CRL FHiFasHY
RSF i (HFEFSRRASIRE) WREERL
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26.3.4.

26.3.5.

ftE RTC H17=8

WRBIT B RTC_CRL 772809 CNF (i, HNECEIRRN, ZHEEAN RTC_PRL, RTC_CNT,

RTC_ALR. BKP_RTCCR 178,

59, X RTCHASFFRNERIE, ORI —RERIEEREHT. FTLUBIIER RTC_CR

7RI RTOFF IRSAL, ¥t RTC HER2RUTEMT. N RTOFFRESAZE 1R, 28

LAB A RTC 1728,

BeEdE:

(1) & RTOFF{i, BHZ RTOFFRYEZN1; (RIFRIHEEESEHK)

(20 BECNFEHR1, HAERE®E, (A RTOFF A4 1, {RIE CPU S Faant
RTOFF=1)

(3) MW—EEN RTC FHEeeHTEERIE, (RTOFF fEIIIRE(3)9 1, RTC_CLK ETF=s1tE
BR{EB N buffer Z51788)

(4) BFRCNFinSh, BHESEEN, @HelE CNFBEERE, BT LE—2RINETF
BRIME, FHAS A\ RTC_CLK 5925788, [RERY RTOFF #KEE)

(5) &EifJ RTOFF, BZE RTOFF /N 1LIMIASRIEESETM. (buffer HF28E5 AN\ RTC_CLK
IHEEfI RTOFF)

i {XH CNFIREAAERRET, SEEARRHT, RNIBREPFE 31 RTC_CLK[FH., (E5E

bR CNFi7&ALfS 31~ RTC_CLK FEEEH/SaIEcE, BNSHIMEERER (tEhEE RTOFF=01%

&) )

RTC iFERNRE

A5 RTC CLOCK BJ#H[EHA, K RTC itH#e8 2/l &R RTC MR (SECF), FEIT#ES
EIiX 0x0000 ZRIMYERG— RTC Af$H/EERA, RTC imHin&(OWF)EERL.

IR ERIA RS FasRYEN 1(RTC_ALR+1)ZRIRY RTC Af$hEIHE, Ef RTC_Alarm ]
RTC [f#R&(ALRF), Xf RTC M#NSERIENRER TRISEZ—5 RTC MRERIE

(1) fA RTC mePepl, FFEFERMERFFEN RTC MEFFF/E RTC 1T858,

(2) FfF RTCIEHIZFESTHY SECF fIIRE, BEM RTC MEFHl/a RTC 14488,

RTC_PR XOOOZ 0001 10000} 0003 OOOZXOOOllOOOO 0003 OOOZXOOO]NOOOO 0003 0002*0001"0000*0003 0002 x OOleOOOO 0003

RTC_Second

RTC_CNT 0000 0001 0002 0003 0004 -

RTC_Alarm |_

RTCCLK

1IRTCCLK

| can be cleared by software

& 26-2 RTC #f0imimER-E={Fl, PR=0003, ALARM=00004
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RTCCLK

RTC_PR XOooz)

RTC_Second

0001 Jooo0)0003j0002){0001 {0000

0003)(0002){0001 {0000} 00030002) 0001} 0000} 0003 0002 { 0001) 0000)

(0003) 0002

RTC_CNT

FFFFFFFB

FFFFFFFC

FFFFFFFD

FFFFFFFE

FFFFFFFF

RTC_Overflow

ALRF

1RTCCLK

can be cleared by software

26.3.6. RTCHBuf

& 26-3 RTC j&HikAZERfI, PR=0003

ATUWEER, RTCHHE 64 DERATLAEIEE 10 5L (PF5) . iZIhgER@ITE U CCO fi
(RTCCR &77=8) UM,

EITECE CAL[6:0] iz, BIEHEILAMIMIER 121 4N PPM,

HSE/128

LSE

1
T 1
32768Hz ==
il
ol

Oscillator

T

A
L

RTCCLK

[J«g— DIv64

CAL[6:0] bitsin

BKP

_RTCCR register

Clock
calibration

JUI_ UL
———»

RTC

26.4. RTC H1==8

26-4 RTC REEE]

26.4.1. RTC {2HEH7FES (RTC_CRH)

Address offset:0x00
Reset value:0x0000

ZEFRRHRRE RIS,
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ALR | SEC
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | OWIE IE IE
RW RW RW
Bit Name R/W Reset Value Function
31:3 Reserved - - Reserved
itunlaoliiwana A
2 OWIE RW 0 0: AaiFE T
1: SUFEHFET
im R RT FOIFL
1 ALRIE RW 0 0: AAIFiHrchET
1: FeVFimERhET
sl ynagiv]
0 SECIE RW 0 0: RFIFRbehlT
1: SOUEFRDARIT
XS RATRERFENER. TR BEE, EPEERERER, ALAEMERNE, B RTCEHF
BRUBR R A IEEE I RNE R E0TREH, (BERUIMRIEERMEI—RXNEERIE (RTOFF=0)
BY, 278EE RTC_CRH Z71725H9,
IZIEHISERSEHIE RTC fThEE, R ERE IR E RES e TSIRE.
26.4.2. RTCEHlIFFE (RTC_CRL)
Address offset:0x04
Reset value:0x0020
31 30 | 29 28 | 27 | 26 | 25 | 24 | 23 | 22 21 20 19 18 17 16
Re Re Re Re Re Re Re Re Re Re Res Res Res Res Res Res
S S S S S S S S S S
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re Re Re Re Re Re Re Re Re Re RTOF CN
s s s s W s s s s s = F RSF OWF ALRF SECF
RCW | RCW | RCW | RCW
R OJRW ] % 0 0 0
Bit Name R/W Reset Value Function
31:6 Reserved - - Reserved
RTC #{EXi (RTC operation OFF), iZ{iIRisE,
RTC #&EHF iz AR E RN E S F e THRE —IRIRME
FPIAS (IBREERERR) .
5 RTOFF R 1 B0, NFRRE AN RTC HiFesitit5i%
E.
0: E—IR¥ RTC B8N SIRIEREHT
1: E—R3F RTC SHESENEERIEE R
EEtR (Configuration flag)
4 CNF RW 0 AR E LU NEBIER,, MiTiFE
RTC_CNT, RTC_ALR B RTC_PRL HFEEANFH1E.
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Bit

Name R/W Reset Value Function

REIWNERE T, FEMRREECE, 2718
E4E, &M (Configurating RTC registers)

0: BHECEEN(FHAEH RTC FH17:8)

1: HNEEIRT

H1FERELEIRE (Registers synchronized flag)=3
RTC_CNT Zf725%1 RTC_DIV {788/, BHE 1%
i, THFBEZZLAL,

7£ APB1 £fij3, B APBLRHMEILE, WA /REERG
=HUR

EHTHAEREZRI, BFREFREFRZAMRET
B'1’, LR RTC_CNT, RTC_ALR & RTC_PRL B&4#
&,

0: HFsEERERL

1: HEFEECEEEES

RSF RC_WO0 0

i HARE (Overflow flag)

2 32 MUIRIEITHENES AT, IS S 1. R
RTC_CRH 25772841 OWIE=1, NIF=4Edi,
ARIRBERIIFE 0, 51T

0: Fitmit;

1: 32 fUnlfmiEitEasiamt

OWF RC_WO0 0

RS (Alarm flag)

4 32 (TE]YRFEITENEEAR RTC_ALR SFRMSENTIE
8, WMEHEHET. MR RTC_CRH FHfFss+

ALRF RC_WO 0 ALRIE=1, MF=4rpltf, WAIREERIMEEC, B1'%
Ao

0: Fimed;

1: BiFH.

¥R (Second flag)

X 32 (I IRIEMD IRES B AT, WIS 1", Rt
RTC IH4=810 1,

Eity, HAREADPHERATREN RTC IHEEHRM— A
SECF RC_WO0 0 MRES(EES 1), R RTC_CRH FHFss+H
SECIE=1, MF=4hlf, IRBEREER, 5 17%
.

0: FMRESRMAIL

1: PRSI

26.4.3.

RTC HULIRERMIZI=HIFFamiZhlny. HIMKIEESE F—REIR(FRY (RTOFF=0) , 2AEES
RTC_CR FHf7=&H.

RTC EREHFFram L (RTC_PRLH)

PRL Z{7aa{RIF RTC T slssEHAMAYTHE. 1257882 M RTC_CR Z17:840 RTOFF U5{R
P, RE RTOFF=1, ZAftiF CPUITEIRE (BAE buffer H7788) .

Address offset:0x08

Write only

Reset value:0x0000

385/511




PY32F031 &5 SEFHf

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res PRL[19:16]
wlwIl[w][Ww
Bit Name R/W Reset Value Function
31: 4 Reserved - - Reserved
RTC Fso St Ek{E= N (RTC prescaler reload
value high)iRIBLATAT, XLAIFRENITEL
GRHEhahER -
3: 0 PRL[19:16] w 0 REHORT R
fTR_CLK = fRTCCLK/(PRL[19:0]+1)
iE: AEEFER 0B, BNTAEMIF~4 RTC
FRTFITRS(L
26.4.4. RTC ERFHFFHREAL (RTC_PRLL)
Address offset:0x0C
Write only
Reset value:0x8000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PRL[15:0]
wiliwlwliwlwIlwIlwIlwI lwIlwIlwIlwIlwI lwI lw]wWw
Bit Name R/W Reset Value Function
31: 16 Reserved - - Reserved
RTC Fi9 StakEE L (RTC prescaler reload
value high)
RIBUUAT AT, XL FERE N T EESARTEhR
15: 0 PRL W 0x8000 =
fTR_CLK = fRTCCLK/(PRL[19:0]+1)
E: NEFER 0B, BNTTEEMIF4 RTC
FRRTFITRS(L
26.4.5. RTC M inBEFSFERm il (RTC_DIVH)
8 TR_CLK [AHA, RTC_PRL ZHF=s0YEMEREFE RTC MOIRITEESE. B LUEIE
RTC_DIV &1Fss, LAEMOINITEENSAE, MAMELSIRTEESNTIIE, MmsXESEHHaIns
EE.,
ZE 7R RIEEM, & RTC_PRLEE RTC_CNT HEEREH I, ZHF=EBEHEN
B
Address offset:0x10
Reset value:0x0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res ITTC DII\/[19:16l]
R R R R
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Bit Name R/W Reset Value Function
31: 4 Reserved - Reserved
3:0 RTC_DIV[19:16] R 0 RTC AP 3 3B REBL.
26.4.6. RTC Mn IR INEFSIFa{R{AL (RTC_DIVL)
Address offset:0x14
Reset value:0x8000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DIV[15:0]
R | R R | R]R R I RIRI|IRITR R R | R|R R R
Bit Name R/W Reset Value Function
31: 16 Reserved - Reserved
15: 0 DIV[15:0] R 0x8000 RTC AJ$45 5B
26.4.7. RTC iH¥SFsESML (RTC_CNTH)
RTC 2B 32 U nJRIEAVITEES, 125 Fes@d M 16 A F=shA, 1HEETADINEE~™
4R TR_CLK RYBIRENSEHITITHEL
RTC_CNT SHEFe8R-AZITEEITHEE. SESEEREHRIPN, X3 RTOFF=1 A se# 751
fE. JI7& 16 A9 RTC_CNTH &1 16 fifY RTC_CNTL S8 1T5RIE, B8N
ORISR E, HERHT RTC Oill. HiRER4L, IRENTEESNHNEIE (RFERTE) .
Address offset:0x18
Reset value:0x0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res Res Res Res | Res Res Res Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

RTC_CNT[31:16]

RW [RW [RW |[RW [RW [RW [RW [RW [ RW | RW | RW [ RW [ RW | RW [ RW | RW

Bit Name R/W Reset Value Function
31: 16 Reserved - Reserved
RTC PIZITEMESAYS 16 i
2415 RTC_CNTH Z5778807, iR[E] RTC #4883
15: 0 RTC_CNT[31:16] RW 0x0000 et by e L N R o
FELAERS 16 . REHNEERITEE
SHZE st TEHEME.
26.4.8. RTCiHE4ZS8E{E (RTC_CNTL)
Address offset:0x1C
Reset value:0x0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RTC_CNT[15:0]
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[RW [RW [RW [RW |RW | RW [|RW |RW | RW [ RW | RW [ RW | RW | RW | RW | RW |

Bit Name R/W Reset Value Function
31: 16 Reserved - - Reserved
RTC PIIZITEESME 16 (i
24915 RTC_CNTL =7F880T, iIR[E] RTC 1HEMgE=S
15: 0 RTC_CNT[15:0] RW 0x0000 =it e ﬁ?ﬁﬁj \L@ j—l—ﬂ%‘%ﬁ
FESHAIEAYE 16 . REHNEEIEABEXT
ZE R TEIRME.
26.4.9. RTC [A#hS1FEES (I (RTC_ALRH)
HORIEITEIES (ITE0) 1IXEFMETE RTC_ALR 7809 32 i{ERY, Hr=4 alarm FlriEK., %3
732 RTOFF (UB{RIFH, KRB RTOFF=1, ARFEihIE.
Address offset:0x20
Reset value:OxFFFF
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res Res Res Res | Res Res Res Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

RTC_ALR[31:16]

RW [RW [RW [RW [RW [RW [RW [RW | RW | RW | RW | RW [ RW [ RW [ RW | RW

Bit Name R/W Reset Value Function
31: 16 Reserved - - Reserved
RTC alarm & 16 {i1
15: 0 ALR[31:16] RW OXFFFF RIS Alarm BHEIRYE 16 i, SiZzZFeadil
HAECEET.

26.4.10. RTC [BfF1FSRS{L (RTC_ALRL)

Address offset:0x24
Reset value:0xFFFF

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res Res Res Res | Res Res Res Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RTC_ALR[15:0]

RW [RW [|RW |RW | RW [RW [RW [ RW | RW | RW | RW [ RW | RW | RW | RW | RW

Bit Name R/W Reset Value Function
31: 16 Reserved - - Reserved
RTC alarm {f§ 16 {if
15: 0 ALR[15:0] RW orrrE | RIS Alarm RHAIRIME 16 7, SixErFessm
HAECEE.

26.4.11. RTC B#RHERBHEESTFSR(BKP_RTCCR)

Address offset: 0x2C
Reset value: 0x0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 g 8 7 6 5 4 3 2 1 0
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Res | Res | Res | Res | Res | Res | ASOS | ASOE | CCO CAL[6:0]
RW RW [ RW | RW | RW [ RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31: 10 Reserved - Reserved

N T v e
24 ASOE NI ENI, ASOS (IRTLA#FRIES:R

° ASOS R 0 Pin L2 RTC second pulse i&2Z Alarm
pulse 55
0: RTC Alarm pulse 55
1: RTC second pulse (55
RO/ RK It LR

8 ASOE RW 0 HEMIZAL, N ASOS fLETE pin HEHE
RTC second pulse J&2 Alarm pulse (5.
ROERTEPER
0: ZfEMA

; cCco RW 0 } ;%%ﬁ%&ﬁ{ﬁ, pin L&t RTC clock {9 64
pay7B
iE: 2 ASOE #1 CCO [ERIE{uRY, ASOE /5%
RES.
REE
IZETR 78 220 MATEHE] 2R AIRTERRK A

6: 0 CAL[6:0] RW 0 #, XU RTC #HTRME, LA

1000000/220PPM £ step i IEATEH,
RTC clock AJLA#ZIRIEAIM 0 El 121PPM,

iE: PA4, PA6F1 PR3 aLABCE AT PRT, mEiiaE RTC ISPy 64 o3adeh, 1RIE
ASOE, ASOS#]CCOMEEE, PA4, PA6FI PF3 i ERAIT:

ASOE ASOS CCco RTC_OUT
0 X 0 -
0 X 1 RTC_CLK/64
1 0 X RTCIR AT
1 1 X RTCH#bAART
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27 .

27.1.

27.2.

12C &0

TR

12C(inter-integrated circuit) D& IERMITHIRSFNERT 12C Bk, SRMESENINEE, =HE

12C BEAFERIR. 1. (PEFRSF. SFHRE (Sm) . RE (Fm) | RIEEEE

(Fm+) .
RIS ERENEE, LR DMA LIRS CPU IItaiE,
FEFH
Slave 1 master &z,
ZEHINEE: ATLMS master, tBETLAH slave
EAEETERE
—  fofEER (Sm) : Bk 100 kHz
—  PREEIL (Fm) @ &L 400 kHz

—  RIEEEEL (Fm+) @ 1IMHz
B {EJ9 Master
—  Clock =4
—  Start ] Stop B4
B {EAslave
—  AIYRIEAY 12C HBUEAE
—  Stop AIAI
7 (S HHEE
TIEMHBIFENY (General call) IHBE
WESIREAL
—  RIEAEBUIERIREAL
—  FHERTRiREAL
—  12C busy #xa&A1
B RSN
—  FEHUPRERX
—  MIAUEERIERY ACK failure
—  Start/Stop $5i=
— 3% (overrun) /RE; (underrun) (RFTEPRISINEEEELE)
BlIERIRT RS INRE
BB
TEHAIR A= ISR TN EE
BIECERY PEC (packet error checking) F=4=F13&IE
— PEC{ERILAE T &= FHIRE— bytes &iX
— EWE/S byte ffl PEC $BiRIGE
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27.3.

27.3.1.

27.3.2.

27.3.2.1.

12C L RefEiR

12C tEE

Data register
SDA I: Noise Data
filter control
Data shift register

A
\ 4

Own address register

scL Noise N Clock
filter d control
Clock control register

CCR
CR1&CR2 Control logic
status registers
SR1&SR2

A

interrupt

& 27-1 12C 1EE]

Rk

12C ZHFLAT IURpR :

B MNAEESEEI{ (Slave transmitter)

B MIEKEEET, (Slave receiver)

B EAIESEER, (Master transmitter)

B FEKEEEL (Master receiver)

AR ANER, BEOEEMERZHEEMMNERIIRR TR, SfPRERT=EELE
S, WNERZCTHRE MR,

BEiR

{E79 master, 12C #OSIEWEER, Hr-E£iHWES. BTHENERDRINERFEMHFSR, F
LUELERMEER, RIRFKHFIELIESRAERRE master 1R T EHIRIHEHI=4.

YEA slave, 12C ZEOREREIE SHIMLE(7 £1)F0 general call 3bilk, R{FREGIEEIFFREZE LY gen-
eral call HBUFRGIRRI,

HAEFNbhbZ 8 7 (1) #HTIEH, BAfER]. IRfE Start £AFRY 1 NFIEM0E, HtRE

master #EI{&IX.

FE—NFHEmAY 8 NTEPERISE 9 NTHEAE), S HMEE— N NER(ACK) ERIES., &

WTE.
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27.3.3.

27.3.3.1.

27.3.3.2.

27.3.4.

27.3.4.1.

R VAVARRWAVAY N

Bit0

CTECC DO TT

—

Stop

& 27-2 12C =&ty

U A {ERERAMERE ACK (RIZ) iz, H4tbaTLA%R 12C O (XWSHIE 7-bit/10-bit 5/8%
general call itzit)

12C Ak

{ERE/XH] 12C 181R

12C MR EMERSCE @IS RCC_APBENRL F1788(9 12C_EN \F]F, AEBHIRE 12C_CR1 Y
PE {i{#8E 12C 18R,

12C BRIFIRE

NFHEA master F] slave VT, MEFBIVEUE hold #1 setup B8], FEHT 12C MFRIIRE. X2
®BI$S 12C_CCR # 12C_TRISE 1728 IAY,

12C &L

ABRT, 12CEORZRIIEE slave 2. M slave iR 1IH%EE master iz, FE=4—NE
YA,

RNTFEEIFRIIAT R, PRTE 12C_CR2 B1ZER i BB RIIMNITER, AR SESRRMRE D
ZEE .

EREIUT . 4 MHz

PRIFEI(T/9: 8 MHz

HURIZEER T /9: 16MHz

—BENEIRSIASE M, £ SDA L HIRIEIRIMEE, #IXE shift HiFes, HE5E A OARL 5%
Z general call #EHE (AN ENGC=1)#8LL1R,

SLER sk i A PR -

12C EOEHBEHERFS — MR EM.
Htrhik PR -

12C EOFEL TSR

o JN5R ACK #FERIFE", MIF=H—NRE Rk

o TR E({ ADDR i, SNRIRE T ITEVTEN fi, NF=AErhif

EMEVT TRA SRS RIEL TR EIE R R iE R,

MEixzR

TR UL ERR ADDR (2f5,  (AIRMUEFTHRIREARZ 1) Slave $&#E (%) MDRF
fras, LHAERSFRRAIXE SDA L.
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Slave F{[f SCL, EZ| ADDR {i#i&kR, FHEFFREHIESEAN DR HiF:s.

HUEINZBKFRY : TXE (AR ERL, SNRIRE T ITEVTEN F] ITBUFEN fi7, RUF=£E— AT,
ONR TXE (EENL, BEET—MUERXERZA, RENEIEEAER 12C_DRFHFE, N BTF{I
#WENL, Slave Hflf SCL, HE| BTF i HES (£ SR1ZJG, BENA I2C_DR FHF:8)

7-bit slave transmitter

| S | Address | A DATA1 | A DATA2 | A | DATAN | NA P |

EV1 | EV3-1 | EV3 | EV3 EV3 EV3-2| EV4

B 27-3 NRIXSEIEERTIE

Legend: S= Start (f285%(4) , Sr= Repeated Start (ESRIFCIASZE) |, P= Stop ((BLEEMH)
A= Acknowledge (MIRZ) , NA= Non-acknowledge (AM@RZ) , EVx= Event(ITEVFEN= 1 B4 rh
#)
EV1: ADDR=1, BTG SR1 E178%, L SR2 &17:5/5% ADDR i
EV3-1: TxE=1, shift 257728 empty, $iEZFF2S empty, [ DR 17285 Datal
EV3: TxE=1, shift Z5#F25A empty, FEZ1Fes empty, [@ DR ZFHFEEE (Data2) i&F TXE
EV3-2: AF=1; {4\ AF {15 0 5z

27.3.4.2. MIEULEE
FEREIIEFHER ADDR 5, (MNRMUFTHRRLLE 0) slave BT NEHBAZTIFREN
SDA EINEINFT17#H DR F1Fe8. 12C EOERKEIBNFH EEHMIT FIERE:
B NRIRET ACK i, WF=4E— P EhKf
B EHHEE RxNE=1, JNSRIREB T ITEVTEN F1 ITBUFEN fi7, MF=&4E—/ chif,
ANER RXNE # &N, FHEERIGIRIEURER R, DR HERHIEH, W BTF{UMEN, T8
B& BTF (£ 12C_SR1 Z/GEEE A 12C_DR &7788) Z8l, slave —EHIfK SCL, (WTE).

7-bit slave receiver

| S I Address I A DATA1 | A DATA2 I A | DATAN | A P

EV1 EV2 EV2 EV2 | EV4

27-4 N ERRIEXRSIE
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledged, EVx= Event(with interrupt if
ITEVFEN=1)
EV1: ADDR=1, i@id%GiE SR1, i SR2, LI ADDR HUEE
EV2: RxNE=1, i DR 5285 Zi%NL
EV4: STOPF=1, [BI35TiE SR1 &7e8, /55 CR1 HFsLIMHZIRTES.
Note:
1) EV1E4HIME SCL, ERIMNERFSIZER,
2)  EV2EREFFILIREZR byte EINSEZ RITTM.
3) HAFIE SR1FFHATRE, MIZNENENEMAWREL, H1TEA0ER sequence,
tbal ADDR #1 STOPF fni&fi, FHZEFRLAT sequence:
WNER ADDR=1, 5GiE SR, HiE SR2; 1R STOPF=1, L& SR1, BE CR1,
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XEEME B RIS HRANER ADDR #1 STOPF BN, ERAE AR ISR,
27.3.4.3. XHEE

EER=RE— 1 UEFTRE, master FFE—MELERM, slave MMERZEART

® TEHENI STOPF, WIRIGET ITEVTEN i, MF=4E—/ i,

@idiE SR1, 5 CR1, LIRS STOPF AIEE. (B LER EVA4)

27.3.5. 12C &R

£ Master 3T, 12C O BHMEIRERFERHNES. BTHECRDEBBREHFS, H
LUMELERMAEER.
LB START (ERE LA TRRIASKM, IREMHNT master 1=,
A2 master =22 AT KAGEREIR:
B £ 12C_CR2 HFE IR EZERATM N L= £ EFRRIA
m FERMEHISFRS
m EE FAESFS
B i 12C_CR1 ZHF2EH PE BriME
B  F12C_CR1E7F2HHI START Ll 1, Fe4fCiA%H
12C TRRAVM R FRERNAZE D Z
B ARERERTA: 2 MHz
B REEX T 4 MHz
27.3.5.1. EHFE clock
CCR EHfFRRLA EFHRITEL, 74 SCL RISHFFIEE¥. BT slave AlaBAIK SCL{ES, 7 SCL
EFHEF4ERR, master £ TRISE FHFsafmRERIRTREIZIAR, HERBRPEN SCLIES.
SN SCL 2RFEF, BEhE slave IEFRAIK SCL Bi%, SRFITEESZE1TE, HZI SCL #am
FSHEYE, XEANTHHIR SCL SR/ NS FATE,
R SCL Z2HBF, SHEFITER R
SCfr b, BPfE slave AN SCL, M SCL EFHEF 4, F SCL EFHEHAIL, IXHFRIRIRIAEE
BECZHLAEN, XAMEIERAATES SCL B EFHATE (SCLAY VIH #dREN) BXK, BNt
SCL M NBESRAVENIREER, LIRS FIEPETF APB BTfh#{THY SCL RY. RIBEIEEAIRAK
AT IEYRIZIE TRISE 57788, FRLAZIS SCL _EFHAFERNME, SCL ASRIEIFIRE.
27.3.5.2. FHASKH
2 BUSY=0 Y, i®E START=1, 12C EOE=4— Start &4, FIHEZE master I (MSL HE
1i2),
iE: 7E master I FZE START i, BEZSRIFHERTE, BEHF=E—1 ReStart &4,
—B&RH Start 544
m (ARREEER, SNRIRET ITEVIEN fiZ, WESF=E— i,
master 1 SR1 57728, L slave IS N\ DR 257728, (Transfer sequence EV5)
27.3.5.3. ML
FEHVE slave AUIINEE BB S FesIXE] SDA & L,
W 7E 7 fitehbERE, BEH— M,
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27.3.5.4.

IZMIF B —BEHEE,
— ADDR fi# &R, WMRIZET ITEVTEN i, UF=E— i,
BE/S Master i SR1 251785, B SR2 FHfFes.
TRIBIEH slave HEUEAIERAKAL, master REHNRIZEER, KEHNZKEEER.
B 77 (bhHERRT,
—EHANREHRER, TRFRENMUIBERK0,
— EHNBKESHER, TRFRENMEUN BRI,
TRA e RT IR B R ERIERIE R RIEHFEL,
Etxi%
ERE T NS T ADDR (IfS, Fi8%% master BT SIS ISFSISEUET M DR 57845
%% SDA & F,
Master FF, BEIE—NMEIEFHHEAN DREFFEE (B EVE_ 1) .
HIEI ACK BXiHRT, TXE (RSN, WIRIZET INEVFEN #1 ITBUFEN i, UF=4—14
R TXEWER, B RBIERIEERZA, REEHIEIEFTTZI DR 51Fs8, N BTF iKME
&N, 1EBk BTF (IE12C_SR1Zf5, BE 12C_DR &788) Zal, 12C EOBREF SCL K
BB,
KIS
£ DR SEEHTENRE—FTE, BIIRE STOP M=E—MELLRMHE(NERI EVS_2), Rie
12C #EOHBBMEZIMNER(MSL LLER).
i¥: X TXE s BTF AEAT, FLERENETHHEHI EVS_2 S4hT,

7-bit master transmitter

Address A DATA1 A DATA2 A DATAN A P

EV5 EV6 | EV8_1 | EV8 EV8 EV8 EV8_2

27-5 ERIEEEEFFIE
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if
ITEVFEN= 1)
EV5: SB=1, iBiJiE SR1, HH DR HEFREHUE, SLIHZMUATES
EV6: ADDR=1, i@idiE SR1, i SR2, SLIXFZNAAIES
EV8_1: TxE=1, shift Z{F=s empty, ZUEZ1F=S empty, [@ DR Z77855 Datal
EV8: TxE=1, shift Zf788/~ empty, ¥UEZT7e5 empty, [ DR HFEEE Data2, ZKES
EV8_2: TxE=1, BTF=1, & Stop {UZf7=s, XA Stop U, TXEF BTF#EE
Note:
1) EV5, EV6, EV8_1#1EV8_2 54, hiK SCLAMKET, BEMENATRGFIIHITER
2) EV8H{4FFIAIESRIF T ARIESSHREIHITRE. & EV8 IR IR S RiERmN=FT
ZERpIseRt, NIHEFEA BTFE TxXE, X=ENAFERIE T BEilEE,
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27.3.5.5. FiEYxzE

FEREMUFNSRR ADDR Zf5, 12C #EOFANTRMEFER. EIEINT, 12C #OM SDA £

EFT, HEIRIBASEFREE DR FFS. A8NFDRE, 12C EOMRMITLATERE:

o IR ACK K ER, KRH—RERKT.

o IEHHIZE RXNE=1, NERIZET INEVFEN 1 ITBUFEN i, U&SF=E— T,

SNR RXNE &N, FHEERBETEIRERAI, DR HFssTRidiEeEwitE, BHERE

BTF=1, 7EiBkR BTF ZA 12C EIISAREF SCL AR, 1EH 12C_SR1 Z/5HBEH 12C_DR &7

BEEMR BTF L,

KBS

Method 1iZFZMIRAIAER: & 12C #igRNBEFPRE MR

Master 7EM Slave EBREIRE—1MFTE, RE—1 NACK, #IEINACK S, Slave FERXT SCL

1 SDA Z894=H. Master FUATLUAIE—™ Stop/Restart {4,

1) ATHEREIRE—NFPREITE— NACK Bt, EEAME M RFT 2 E(EREE—
N RXNE B2 [7) 275k ACK (i,

2) ATEE—MELERBREY, RO REERSE— N IEFTZEEEEE " RXNE
FHZfR)IRE STOP/START fi,

3) HIBWEBEANFTRY, XAMEMELLRMI=EERIFE EV6 ZfS(EV6_1 Y, i&5kk ADDR
Z=).

4) FEFETELERMRE, 12C #OBmERIMER(MSL (SR,

7-bit master receiver

S Address A DATA1 AD DATA2 A DATAN NA P

EV5 EV6 | EV6_1 EV7 EV7 EV7_1

& 27-6 73i% 1: RN RERTAIAT
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if
ITEVFEN=1)
EV5: SB=1, £ SR1, BE DRFFRH, ZUHKEE
EV6: ADDR=1, i SR1, Hif SR2, IZfI#HEE
EV6_1:. FTHEXARESM, (NAIF 1 M ForUEIL.
EV7: RxNE=1, ¥ DR &7, Z#EE
EV7_1: RxNE=1, iZ DR &7788, 5 ACK=0H & STOP
1) MRBEANFTEW, WEAMREA (1) BHERE NA
2) EV5,EV6 E4, Rk SCLAYEEY, BERIENAYRMHEFFIFITER
3) EV7HRAFFIESRIF T RIESTHREIITRE. £ EVT, Y FFIREESRERINFT
EHSREIHETE. HEFFEA BTF & RXNE, X=EHNAFBRIE T BTEE.
4) EV6_18#& EV7_1 B84 sequence MRTEHRIFETEHIAI ACK ZBITTHK.
Method 2: RMHERINABIGSERE: 12C WHHENAPAERSMNES, NEERSTILEN
FRiIX/NAi%k, DataN-2 i&E#IE, EULTE DataN-1 2[5, @TMHAIK (RXNE ] BTF #B#ER)
#AJ5, 1EiE DR 7788 DataN-2 /i, i5 ACK{i, LAFAR ACK {iff DataN ACK ZRiI#isH, £
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W2 S, 7EiE DataN-2 ZJ5, &7 STOP/START {3, FHisE DataN-1, 7F RXNE BfIfG, &
DataN,

7-bit master receiver

Address I A | DATA1 | A | DATA2 | A | |DATAN-2| A IDATAN»1| A | DATAN-1 | NA | P |

EV5

EV6 EV7 EV7 EV7_2 | EV7

& 27-7 73i% 2: N>2 R R URIEIRIAT 7

Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if

ITEVFEN= 1)

EV5: SB=1, /i SR1 728, BE DR &H7es, =zl

EV6: ADDR, 5Gif SR1, HiZ SR2, &

EV7: RxNE=1, i DR HEEETIZN

EV7_2: BTF=1, DataN-2 {Z7£ DR {7884, DataN-1 f#fE shift Z{Fe8+, 5§ ACK=0, {{£ DR

77257RY DataN-2, & STOP, 1% DataN-1

Note:

1) EV5, EV6E4, HIIK SCL VKRB, BHRIBRAKEFFIHITER

2) EV7 REFFIRESRIF D RIETRAITREE. £ EV7, TGRSR LaEmn=Ts
ERSSRRIRETE, EFFER BTF B RXNE, XF=ERIAF2IRKIE 7 EH.

HINFHEREE:

- RxNE=1 = > Nothing(DataN-2 not read),

- DataN-1 received

- BTF=1, shift ] data 7725202 full: DR ZH{F88F T DataN-2, shift Z{FeSfFM T DataN-1
= > SCLHMR: B& B HMMERRIAEUE

- IB% ACK{I

- ¥ DR Z7FE8HH) DataN-2 = > XIEEE) shift Z17=8xd DataN AYHEEUIL

- DataN #IKEERE (with a NACK)

- S START && STOP i

- iE DataN-1

- RxNE=1

- 3% DataN

- LDUEREREN N> 209#A, 1 NFHH 2N FHRIERK, ERAENGESR, ST
i

2 NFHIEWER

- BfIPOSHIACK I

- %5 ADDR EfZ

- 5% ADDR {2

- 1BZ ACK{I

-  FHFBTFHEN

- EBSTOP{iI

- IEDRMIX
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27.3.6.

7-bit master receiver

S Address A DATA1 A DATA2 NA P

EV5 EV6 | EV6_1 EV7_3

27-8 73i% 2: N=2 By EREzURIXETAORS &=

Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if
ITEVFEN=1)
EV5: SB=1, ftif SR1 &577s8, BE5 DR &7, FF&I
EV6: ADDR=1, %GiiE SR1 Z57788, [5iE SR2 571728, ;5= ADDR i
EV6_1: ZHEXAIREAEMN, HEVEeF, EHMEMIHKESE, ACK MIZHEEE
EV7_3: BTF=1, § STOP=1, Z/SiE#X DR (Datal #] Data2)
Note:
1) EV5,EV6 S, fIiK SCLAYRET, BRMENAVRMAFIIFITER
2) EV6_1HYEARRHIREHBIFETERAY ACK ZEiTS
BAFHIRITRYER
- TEADDREME, BZF ACK({I
- BF ADDR
- ESTOP ##& START {if
- ERNEGRESENGE, =50

7-bit master receiver

S Address A DATA1 NA P

EV5 EV6_3 EV7

27-9 73i% 2: N=1 [y 80 RIXATRIRT =
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if
ITEVFEN= 1)
EV5: SB=1, ftif SR1 &77s8, BE5 DR &Ff7ss, 5Tk
EV6_3: ADDR=1, 5 ACK=0, 5CiZ SR1Z57758, /5% SR2 57758, ;5= ADDR fiI, 7£ ADDR
Wies/g, 5 STOP=1
EV7: RxNE=1, i DR HF285Z%N
Note:
EV5,EV6, EV8_1#EV8_2 HMHRHK SCL AR, EEMEMNAVIKHY sequence HUTER,

HRIAE
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27.3.6.1.

27.3.6.2.

27.3.6.3.

27.3.6.4.

27.3.7.

SR

FE— Ml EEEFERmERE, 3 12C BONEI—MNERRYE eI RN R EIR.

[lidiNR

e BERR \[#& A1, WIRIZRET ITERREN i, WF=4—/ Fiff;

o £ slave tRz: HUEHESF, BWHRERSL:

— NREFNRA Start K, slave INIR—" Restart, FERFthaEIESRM4

— WNREFHRA Stop &1, slave IRIEERIUSLERAHEIE, RIREAREMEZ

off master iRz: BTN, RRAEIMISRIRIERRNS., HWERKEREREERLSHE]

A&,

R KMI(AF)

BIEEONE— N MBI, FENEER, HhT:

o AF BN, JNRIRE T ITERREN fif, MF=4E—/ bt

o LRIXIHZWEI— NACK BT, ELHEIR:

— WRZBLTF slave 1Bz, RIS,

— WNRZBLTF master 121, T4 RER—ME1EZHEE repeated start,

{hEER (ARLO)

4 12C BOENEHPEERMF=E PR ERER, AT

o ARLO {#FREHER, WMNRIRET ITERREN i, MF=E— ehltT

o 12C EOBHMEIRIMER(MSL AI#EER). X 12CBEOEL TR, NWeEEEE— MEHE-HE

BRIMIEIE, (EERTLATERSELZAT master &IX repeated start 5442 J5 5L

o L RERUS S

iZ& overrun /R& underrun(OVR)

£ slave 20T, MNRZIAEIELR, 12C FHOEERIEGRN, HEEEEKEI—F

(RxNE=1), {B7f DR HFSETRI— 1 FHEERIEMEH, WRESHER,

lidin

o RIS REIIEIRRES

o 7 over IEEIZATHAIRAT, HFRLERR RXNE i, RIXBNIZEHREREIRRIENFTS

fE slave i8N T, WRZEIFAHIER, 12C BEOERREEEN, £ —MNFHRRHEILZET,

RIEHEIARE N DR B17e8(TxE=1), MREXHIER, AT

o £ DR HEFSETHRI—FHRBWESRH

o FAFPROZAEEARLE underrun IZ1THEIRA, BWURMNEFESEKEINEURE. KXRLIR 12C &

SANEERERRTEIEHT DR 178

EREE—NFT, KRS ADDR Z/EEESE— SCL EFHEZBIE N DR 1788, WERAR
BEMEIX R, WG RZERE— R,

SDA/SCL #z=ii

o AR FBVFATSPRELR :
— KiX=RtEIL: W TxE=1 B BTF=1: 12C EOEERRIRIFITIPEIE, IAFEFEHE
SR1, AIGEHIEEHAIES7a5(DR 0 shift HiFasalEHY).
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27.3.8.

27.3.8.1.

— SR W RxNE=1 H BTF=1: 12C #OERKERUETF T RREITIMENE, LIEFKR
ik SR1, AfR1EEUEST7a8 DR(DR # shift H7asEb2RHY).

o UNRTE slave RV IEATEPZEL :

— 305 RxNE=1, THEWEITPFTEI DRIEREHITH, WAL overrun iz T, EWEIN&E—

PMFEHERKR.
— IR TXE=1, TERRE TN FIZRIANREHEYESH DR, WAL underrun izfT. HRAIF
TREHEESA.

— ARSI EE S PRl
DMA i&3K

DMA IEK (R {FERER) (N BT EUEER. REMNEUESEFRTT, SRR 7w, N~
4 DMA B3R, DMA WE HRIFTERERZ AIRAIALANEEE. DMAEN {i (12C_CR2 &17s8
fh) WJRFE ADDR SR LERIERE,

£ master 5% slave 123, HATENIERINEERERE, DMAEN fAJLATE/E= ADDR Z Bl ADDR 3

HHAEIERL. DMABRUAELRIFHERTHRZBINNL, 2 DMA ZREIEKEIAZ] DMA IRE

A9{ERT, DMA controller [ 12C %1% EOT (End of transfer) , FF=4E transfer complete SHET (40

RebBERERARY) -
e Master transmitter: £ EOT FHiRFZIEF+F, FEIE DMAEXK, AEREEE| BTFEHE, B
stop 14,

e Master receiver: HERZUTHIEHREIE AT EEFT 2BF, DMA controller KiX—MEHES
EOT_1, BXIN DMA EHi(FH4] - 1). WR1E 12C_CR2 HFsaiRE T LAST {7, BHERIX
5 EOT_1 G TF—1F15, BBMKIE NACK, EHHAITNER T, FAFEILAE DMA Zi85Eh
TR SRR Pt — ME L&,

DMA {&8

BITENI 12C_CR2 7728+ HI DMAEN {37, BJLAfERE DMA 1R, REE TXE (&R, #iEEH
DMA NABHIFFMEX, F=H# 12C_DR FHFes. A 12C HE— DMAEE, MHITUATESRX 2
BES):

1. 7£ DMA_CPARX 77282 E 12C_DR Hfzesittilt, HUBISES TxE BHE, NFiEssEX
EIX ML,

2. 7£ DMA_CMARX Z{FeshiR EfFffssitit, HIEES TxE BHENXNMFEREXE
12C_DR,

3. £ DMA_CNDTRx HFSPIREMBIERTF . B8 TXESMHG, WEEHRB.

4. F)F DMA_CCRx E1Z88 Y PL[O: 1B EBEL K.

5.1RE DMA_CCRx Z7s8FRI DIR i, FiRIER AEKA LB B MERTR—F 2Rk
A& HHRTEK.

6. WBITIRE DMA_CCTx 27788 LAY EN (LEEEE.

2 DMA 15428 hi ENEUREHE B BE 5T, DMA #2844 12C AKX — MEREERA
EOT/EOT_1155. EHHAITIERT, B =4—" DMA i,

X GNER{EA DMA H{TRIER, AFEIRE 12C_CR2 F1F=5HY ITBUFEN (i,
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27.3.8.2. DMA &g

27.3.9.

27.4.

BIdIRE 12C_CR2 F17a8FHY DMAEN {e]LURGE DMA IR, SREBNEIEEE=TRY, BH
DMA 18 12C_DR BHFssHEUBEXENIRENFHEX (5% DMARBE), 1%E DMA BEHTT 12C
K, THUTIATER(x SBES):

1. 7£ DMA_CPARx E1788HiZE 12C_DR Hfzasiutttlit, #IRBEER RXNE B FMITHEIHE
EEFEX,

2. 7£ DMA_CMARX H17es iR EFEXIIE, HIREESIR RXNE H4EM 12C_DR HFssEix
EITFEX.

3. £ DMA_CNDTRx HFSRFIREMBNERTF . 81 RINESHE, EBHRIBER.

4. F§ DMA_CCRx 772891 PL[O:1|ECEBIEME K.

5. i&5F% DMA_CCRx FHf728RI DIR {iZ, tRIENAEKRAILISEEEUEERTTA—F o £ aR5emAT
REFHNEK,

6. 128 DMA_CCRx 1728+ RY EN ipiEZEIE.

2 DMA I=HIZ8 g BERNEIREME B BE5Shkd, DMA I=HI8845 12C EORIE— MEMLERN
EOT/EOT_1155. EHEIAFHIERT, r=4—1 DMA =i,

i WNERBEFD DMA B THIAY, AEIZE 12C_CR2 2577289 ITBUFEN i,

BERRE

ERERRK(PEC)ITHAERATIESBENARY, X MTEEEFERTA CRC-8 ZIMAXEB—{IEH
TEUERTITE

C(X)=x8+x2+x+1

e PEC i+ H 12C_CR1 Z1785fY ENPEC fiL#iE. PEC {8 CRC-8 BiAXFiBERFH#HITIT
8, SEtiinSAEA.

— ERER: TERE— TXE EHRHEE 12C_CR1 175809 PEC (&8I, PEC BERE—F
TEHARIE.

— EEIET: ERE— RXNE B2 /5I8E 12C_CR1 778809 PEC fi7, WIS FMEKEINFT
AETAZPITER PEC, BIEEAZE— NACK, MIRETHIEE, FAERNINERWNA, PECG
#IGRIZE NACK, PEC A TEREIIERIFT9RY ACK fKiRZRNR E.

o 7£ 12C_SR1 778+ 0[3k18 PECERR $&IRIRC/FET.

o W15 DMA Fl1 PEC 112 S8 &/ E

— FERIERT: 2 12C O M DMA =5I284M2KE EOT (50, BARE—I"FHEBsRiE
PEC,

— TEIRUMIAT: 24 12C #2O M DMA 2b3EI—1 EOT_1 {551, BB EmE T —1FHIES

PEC, FBEBHEE. EEKE PEC 54— DMAEX,

o AT FeiFHRiE] PEC {841, £ 12C_CR2 HfFssH B —MEHIL(LAST () BT HIBI R B ERRE—
 DMA {&5), WRFHLRRE—1NFRKEEN DVMAEXK, EEEIRE— I F=HEamA%E
NACK,

o (L FE AT PEC iHELR,

12C Halh

401/511



PY32F031 &5 SEFHf

7 27-1 12C iz

FRITES (4 BHtRE FriafEs
IR E RiX(Master) SB
B &% (Master) 5, tttit DTER ADDR
(Slave)
ADD10 10 fELEREAEE) 'TEVTEN
SUEI=LE(Slave) STOPF
HIEFT{ERSH BTF
BEREPXIET RXNE
ITEVTEN #J ITBUFEN
RIEEPXT TXE
BEREER BERR
(b FES(Master) ARLO
i Rz ST AF
OES7WN=7 OVR ITERREN
PEC $#i2 PECERR
AT/ Tlow $E1R TIMEOUT
SMBus 122 SMBALERT
27.5. 12CEH1=FE8
S FaEFina.
27.5.1. 12C {Z#IE&TF=E 1 (12C_CR1)
Address offset:0x00
Reset value:0x0000
15 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
SWR | Re | Re | Re | PO | AC| ST | STA ST'\'F?ET ENG | ENP | ENA | SMB- | Re | SMB | P
ST s. s. | s S K | OP RT CH C EC RP TYPE s. us E
R R R
RW w | w | RW | RW RW RW | RW RW RW RW |\
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
RS,
LBWERAT, 12CAHTFEMRS. EEMFER
B0, EMR 12C IS IHIHREN, SEE2ETRIR
15 SWRST RW 0 0: 12C HERRATFELIRE
1: 12C #BHRAFEMRE
iE: ZAALABT error 8 locked RZSHTEFTH]
R1E 12C, 90 BUSY fibA 1, R EXRER
TEN= LE 244,
14:12 Reserved - Reserved
- Al 5_‘—‘ h [
" pOS W 0 iA(:K{PEC & (FH??SGE&H&Z) . LY h=y Vi)
BRIZSFEE, 5 PE=0 BB HEE.
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Bit

Name

RIW

Reset Value

Function

0: ACK iz MRS FesNIEEENTF
THIN)ACK, PEC (ZRBEHRIB(IZFFesNN
FHRE PEC

1: ACK (= HIER S FRBREEN T F
TIHI(N)ACK, PEC (ZREBTERAIZ 7SRRI
MT™—FT52 PEC

iF: POS UREERE 2 FHRRKEEF, ¥R
EREEIEZ RIS,

A7 NACK 8 2 NFT5, W/RTEiSEER ADDR ZJg
i5B4& ACK {iZ,

ATHENE 2 NFTH5H PEC, WS T
POS {i/Zf5, ADDR stretch S{4RHZE PEC
fiL,

10

ACK

RW

RrEERE. WA EAERiXEFas, B PE=0
RS ERREIEE.

0: FREIRE

1: ERRE—AFEERE—NE, (L
HoHEEREER)

STOP

RW

BLERHFE, R ENETIZE7eE, &
HLNENSLESART, BEEEER,; ZE
ERTEERAT, BB

FEFEAT:

0: FfEl&MT=E

1: EHRIF PRSI SRIRRRTRBETE
=1L

EMELT:

0: LEIEHEME~4%

1: EHRIFTHERMETEM SCL 1 SDA £

START

RW

BRIARGTE,

BRI EETIZEFeE, HERRKHRYE
8y, PE=0 RS ERFE (BT,

FER:

0: FRSIASHT=4

1: EEFERREY

MEER:

0: FRSIASHT=4

1: HEGTHET, FERRSRY FFHEEE
#4%) master mode)

NOSTRETCH

RW

EIFRIHEER (Slave)

% ADDR &, BTF in&SHREAT, ZAIFAT slave
2 AR, BRI SN

0: FoPFATHPEELS

1: Z5IFATEHRER

ENGC

RwW

T REITOUERE,
0: Z)Fr4#E1F0Y, LA NACK Rzttt 00h
1: RFSEEN, UL ACK ERtBiE 00h
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Bit Name R/W Reset Value Function
PEC {8E.
5 ENPEC RW 0 0: ZIF PECiIHE
1: FEPECItE
ARP fs8E,
0: ZI1k ARP;
1: {F8E ARP;
WS SMBTYPE=0, {§8F3 SMBus iZ&ZHIZRIALD
4 ENARP RW 0
fk;
SR SMBTYPE=1, {&F3 SMBus RYZEbIE,
iE: ZEFESNRASZERF SMBus IgE, WEE
7 0.
SMBus 2584,
0: SMBusig%;
3 SMBTYPE RW 0 1: SMBus F#;
i Z5FESNRASRF SMBus IgE, NEE
Ao.
2 Reserved - - Reserved
SMBus &=,
0: 12C#&=;;
1 SMBUS RW 0 1: SMBus f&=;
E: 1ZEFERIRASZRF SMBus IgE, NIERE
5 0.
12C HEER{ERE,
0: b
1: 12C {#gEtRHE SMBus {IHVECE, #EMAY I/O
0 bE 2w 0 AFEENEAEE. .
it MRBERZAATEREEHRHT, ESENER
ZRfE, 12C EREEAFHIREISERE.
HTFEETERRE PE=0, FRrEHINIHIER.
FEFEEAT, BRERZA, BABEERZAL
iE: HIRET STOP/START i, HEMHHEMRIXMIZEI, BHAEHRITEHTXT 12C_CR1HIE#E
fE; BNUBFIRERSE 2 )KIRE STOP/START {iL,
27.5.2. 12C E§IS1FEE 2 (12C_CR2)
Address offset:0x04
Reset value:0x0000
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. | Res. | Res. | LAST | DMAEN | ITBUFEN | ITEVTEN | ITERREN | Res. FREQ[6:0]
RW RW RW RW RW RW | RW | RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
15:13 Reserved - - Reserved
12 LAST RW 0 DMA BB —RfeH.
0: —X DMABJ EOT A2 R/GHIEH
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Bit

Name

RIW

Reset Value

Function

1: TF—X DMA BJ EOT E&EHEH
i ZUEERRELER, FERE R
HIEATRILAF=4E— NACK,

11

DMAEN

RW

DMA i&K{FHRE,
0: I DMAEK;
1: % TxE=18; RxNE=1 ¥, ifF DMAiEK,

10

ITBUFEN

RW

ZIPERhUTERE,

0: 4 TxE=18L RXNE=1Ff, AF=4rhif

1: ¥ TxE=138 RXNE=1 A, P4l (R
& DMAEN Z{1{H)

ITEVTEN

RW

AR {ERE.

0: Ik

1: FOUFE4rhlT

ETHIRMET, BreEizHn:

SB=1 (Fi&R) ;

ADDR=1 (FE/ME)

ADD10=1 (F#E=) ;

STOPF=1 (MIER)

BTF=1, {Bi&%H TxE & RxNE 4
SNER ITBUFFEN=1, TxEZE{4H 1
WNER ITBUFEN=1, RxNE 41

ITERREN

RW

HSEPRT{HEEE,

0: ZEIEHEEANE;
1: SeUFHEETRT;
HETFEHET, Bredgiz+:
BERR=1
ARLO=1
AF=1
OVR=1
PECERR=1
TIMEOUT=1;
® SMBAlert=1.

Reserved

Reserved

6:0

FREQ

RwW

12C TEERATEPIMER,

WARFE APB B EPSERAY(BRCEIZ S Fes, LS4
5 12C 1hilGRERIEER setup 1 hold BJ(E],
RIS ERAEEE 24MHz (100K) |
8MHz (400k) , 16MHz (1MHz) BRASEEE
= APB BYESIER, WIS EIEFAYENAT
YRR AR, ARTFRSEEE 2~36
MHz:

0000000: %)t

0000001: Z1E

0000010: Z)E

0000011: %)t

0000100: 4MHz

0100100: 36MHz
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Bit Name R/W Reset Value Function

0110000: 48MHz

1001000: 72MHz
F 1001000: Z|F,

27.5.3. 12C SHblEESTEEE 1 (12C_OAR1)

Address offset:0x08
Reset value:0x0000

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ADDMODE | Res. | Res. | Res. | Res. | Res. | ADDI[9:8] ADD[7:1] ADDO
RW RW|RW | RW |RW | RW | RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
SHEs (MERD)
0: 7{UuMIbHE (RI@AL 10 {iBhk) ;
15 ADDMODE RW 0 1: 10 fMIBAE (ARUERL 7 fi73thE) ;
¥ IZEFERMEA SIS 100it HElEThEE, NIEE
70
14:10 Reserved - - Reserved
O,
7 (MR IZ S 7R T
9:8 ADD[9:8] RW 0 10 (ot iHER Azt htAY 9~8 {37,
¥ IZEFERNRA SIS 100it HElEThEE, NIEE
7o0.
71 ADDI[7:1] RW 0 O 7~1 3,
Ok,
7 (MR IZ S 7R T,
0 ADDO RW 0 10 [zthHERECAzIBIERY O £,
i ZEFESNEASIF 10bit EtThEE, NEE
7o0.

27.5.4. 12C EEHblEESTESE 2 (12C_0AR2)

i ZEERS AN FETHIINEE, EES 0.
Address offset:0x0C
Reset value:0x0000

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Res. | Res. | Res. | Res. | Res. | OA2MSK[2:0] ADD2[7:1] ENDUAL

RW |RW |RW |RW |RW |RW |[RW |RW |RW | RW | RW

Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
15:8 Reserved - - Reserved
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Bit

Name

R/W

Reset Value

Function

10:8

OA2MSK[2:0]

RW

ADD?2 [FiECE.

000: AR,

001: ADD2[1] FFfl, REtik ADD2[7:2];

ADD2[2:1] FFilft, RELE ADD2[7:3];

ADD2[3:1] FFif&,

ADD2[4:1] B,

ADD2[5:1] B,

ADD2[6:1] FFif&,

111: ADD2[7:1] FF#%,

it

iE: 2 OA2MSK A9 0 R, {REBAY 12C Hbhik
(0b0000Xxx F] 0b1111xxx) A~& ACK, BP

{sttEhEE RS TERfS,

010:
011: REEEE ADD2[7:4];
100: KL ADD2[7:5];
KL ADD2[7:6];
S ADD2[7];

ACK FrEIEIRY 7bit

101:
110:

7:1

ADD2[7:1]

RW

EEOMUEAY 7~1 {37,
YU hb g FHEIEAY 7~1 {37,

ENDUAL

RW

SRR,
0: 7£ 7 iitehtiEz{ R, RB OARL #R%!;
1: 1E 7 (tbhbE{ R, OARL F1 OAR2 £B#

R,

27.5.5.

12C $iEZ1F=8 (12C_DR)

Address offset:0x10
Reset value:0x0000

15

14

13 12

11

10 9

Res

Res

Res Res

Res

Res Res

Res DRJ[7:0]

RW[RW]|RW]|RW |[RW[RW [ RW | RW

Bit

Name

Function

31:16

Reserved

R/W

Reset Value

Reserved

15:8

Reserved

Reserved

7:0

DR[7:0]

RW

8 (UBUES 7S, O EBSCERER MEZAY buffer HLFT
—Mitsht, SRIRTERUEKREINEYE (RX_DR) . 5
EERXEIDEGNEYE (TX_DR) ,

RILHIRT:

HE—FTHE DR FHF=500 (LFER TX DR) , B
HEaEEEER. —BEEmAFR (TXE=1) , NREERAS
ET—NEERINEUES N DR 51788, 12C 1EHIS1RF
ELRVEER.

EUgEsRt:

EWEINFH#E LR DR FH788 (SEfR2 RX_DR)
(RxNE=1) , 7EEEIT—=T5 (RXNE=1) ZRiE
HEHES 7R, BRI SCHNESROEUERIR.

E:
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Bit Name R/W Reset Value Function

1) fEslave 5T, HUERSH copy HEES 7
DR

2) WHEARIEE NS (AR TXE=0, {HEEENEIES
)

3) HNERTELME ACK BXiFET AL ARLO B4, EIREIRY
FHALHM copy EIFUES 7R, FEUILAREER

27.5.6. 12C IREF1FER(12C_SR1)

Address offset:0x14
Reset value:0x0000

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SMBAL- | TIMEO | Re | PECE OVR AF ARL BER | Tx | Rx | Re | STO | ADD | BT | AD | S
ERT uT S. RR O R E NE S. PF 10 F DR B
RC WO RC W RCW| RC_ | RC_| RC_ | RC_ - . . el R Ir
- 0 0 WO WO WO WO
Bit Name R/W Reset Value Function
31:12 Reserved - - Reserved
HEYREIRE,
0: &R E;
1: HIE R RE.
4 NOSTRETCH=1 Y, FEMIER MZAHEREHF
BiI;
FERBER P BRI — NS (B4 ACK
RERKF) | HIESFRENRNTIERIEEH,
" oVR e 0 MR F ISR,
ERXEN P SERE—MNNFDE, 0%E
WREUEB NSRS 7S, RFENFOERAE
R,
AT S 0 75k, B0 PE=0 RAEERER
T NREESFRNSIRMERERBAEERR
SCLELFHE, RIRMEIRRTMEN, HAE
RIS EEIR.
RSV
0: RBRMELRM;
10 AF RC_WO0 0 L REERM
LSEIREINER, BHEEIZE 7.
ZAHRRHS 078%, = PE=0 BEYHIEEMHE
i EX (&) .
9 ARLO RC_WO 0
0: RBENENPEESR;

408/511




PY32F031 R5IS%&Fff

Bit

Name

R/W

Reset Value

Function

1: WiNEAhEER.

SEARE RS S— N ENRT, B8
BEAZ5FeE.

ZEBPHES 078k, BifE PE=0 RIFRRE(4E

£ ARLO 2[5, 12C EOBGNHREINE
(M/SL=0) .,

BERR

RC_WO0

SUs Futit o

0: FitamE = L&A HEE;

1: RIATE L.
HEOENERSROERSEELLRMG, TS
ZE 1.

ZAIFRPES 0 i&kR, SETE PE=0 BYHRR4S

TXE

HESFHRAT (RER) 155

0: HIESF=RIE=;

1: HESERNT.

EREEER, BIESFRATINZARE 1,
FEREU ERAREIZ{L,

RUSHIES DR HFaaaishhixlil, SfERE
—MEREFIERME, 5= PE=0 BTEEEHE
ofliEkR.

WMRBE— NACK, S F—PMERIZRIF RS
PEC (PEC=1) , ZNIAHENL

i EBEAE LN ERFRIEEEE, SRET
BTF BEfENEIE, EBABEEIR TxE iz, EJILthy

RxNE

HIESFRIET (Bl 155,

0: HIESFRNT,

1: #iESFRE=.

KR, SHIESFRANT, BULSF
B, TEREUUIINER, 2SR RELL,
RS R SR FR BRZ S 7es,
53 PE=0 FTEHRR{H5RR.

E: HIRET BTF AT, EEEUEAREER RXNE
i1, EALEEES 0.

Reserved

Reserved

STOPF

FLERMI (WE) .

0: RBINENSFLER;

1: eNENEIESRM,

EF—\NEZE (IR ACK=1) , HMIGEER
& HENESLERAR, BHEZAE 1,
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Bit

Name

R/W

Reset Value

Function

HHHEEN 12C_SR1 H7Fe8fG, X 12C_CR1EH#E
BNSIREEBRIZAL, 3 PE=0iY, BHE
BRIZAL,

iE: I NACK f5, STOPF (UASE(I,

Reserved

Reserved

BTF

FIERERING L,
0: FHERARTH
1: FHIERIAL
ETER TG EMZSTFes (X slave &
I, NOSTRETCH=0HJ; masteri&z, 5
NOSTRETCH oX) :
— AT, BBE—NEFD (BB ACK
fikih) BEIESTFHRIERWIEN
(RXNE=1) ,
— RIER, S EWEENZERE, B
HIBPTEFRERKE NFTAOLHE
(TxE=1) ,

BIHEEN 12C_SR1 Hi7esf5, WHUESFeS
ESSRIEGEMRZAL, BRIE— NSRS
&M, 324 PE=0 AT, ISR,

E:

HWEI— NACK 7, BTFIASHENL

MBRTF—NEERAIF T2 PEC
(I2C_SR2.TRA=1,12C_CR1.PEC=1) ,BTF {i

RERMENL

ADDR

HUEWARIE (FE0) AR (MWER) .
RN 12C_SR1 &H7e8f5, BiZ12C_SR2FH
FESEAMRZAL; 2 PE=0 RS, HIEMEERR.
HbhitPCER (Slave) :
0: MENFARPUECELIR BRI ;
1: WEIRILtEEILED,
HURIRI AU HIS B RAZ AL,
Note: £ slave &R\, HEFHITTEABE
sequece, BJ#E ADDR#E(I/F, i SR1FHF
85, Fif SR2 FHfFss.
fiihite &% (Master) :
0: MMRIXRBLER,;
1: MERIXEER,

—  TIishtRS, ZWEI ACK byte [FE(L,
Note: 7EUZEI NACK 5, ZHFFRASHKENL

SB

Enafiins (FER) .
0: RAISEIFEM,
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Bit Name R/W Reset Value Function
1. BiREHeERX,
—HRIXEIAFMES, BiZSFFS,
—SRHSEY 12C_SR1 BFEIE, MEURSTEEM
SEEEIBMZAL B PES0RY, HIEEMHE
27.5.7. 12C KZEZ1FEE 2 (12C_SR2)
Address offset:0x18
Reset value:0x0000
Note: B}fsf ADDR FRES(FEIE 12C_SR1 FHiFsaiai &L, L 12C_SR1 Z/FHIX I2C_SR2 517
28, BREE ADDRITENL, Et, {VFERIL 12C_SR1 FH17e5H7 ADDR it E/aE STOPF (i
WIETHY, 12C_SR2 BHFE8 A WIUKIE.
15|14 |13 |12 (11|10 | 9 | 8 7 6 5 4 3 2 1 0
Res. Res. Res. Res. GENCALL | Res. | TRA | BUSY | MSL
R R R R
Bit Name R/W Reset Value Function
15:5 Reserved Reserved
JREMELEhE (MRR)
0: SRUSTEISHEIFAL s ;
4 GENCALL R 0 1: ZENGC=1/7, WZEII HEIFAAIbLL,
HrE— MRS — N EERRINFART,
8 PE=0 R}, B4 EkrixE17as.
3 Reserved Reserved
RIEIRWITRE.
0: EWEIEIE
1. HIEERIE
5 N R o FEEMEIHERMEBRIER, S FRRIE
FTHI RW RIRTE.
LMENSIERM (STOPF=1) , SEESHIE
M. RERKMHEKL (ARLO=1) |, B
PE=0 By, WEMHERRZEFRR.
RE&ITIRS.
0: FERL EXHEET
1: ERE EIFARMEIRET
1 BUSY R 0 S#2IE SDA B¢ SCL MREEFRT, BEHENL
SONE—MELERMARS, BHES,
ZH TR AR TR BN, SO
WEEF (PE=0) BHZISRMBARER,
0 MSL R 0 FEME,
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Bit Name R/W

Reset Value

Function

0: slave

1: master

—LEOLTERIL (SB=1) B, EHER;
—HRE LENEI—MEIEFM (STOPF=1) |
fhEEKR (ARLO=1) | 24 PE=0RY, B4

==
=0

27.5.8. 12C HMZEHIFFRR(12C_CCR)

Address offset:0x1C
Reset value:0x0000

15 14 13 12 11 10

F/S | DUTY F+ | Res.

CCRI[11:0]

RW RW RW RW | RW | RW

RW

RW

RW | RW RW RW RW | RW RW

Bit Name R/W

Reset Value

Function

15 FIS RW

12C FHE0IERE,
0: WnEER
1: BRI

14 DUTY RW

RS HY 5 ZSEE.
0: 'y&ﬁ*ﬁfﬁ? Tiow/Thigh=2
1: HEEINT: Tiow/Thigh=16/9

13 F+ RW

12C F+EERIERE,

0: TNERIEHEREER, BANEEIFE bitls RE;
1: PURIGEER,

T EREIZSFEN 18, RK0 bitls BE;

12 Reserved - -

Reserved

11:0 CCRI[11:0] RW

IREARERRT TR IR (&) .
ZD MR TIRE TR THY SCL A,
[

IR :

Thigh=CCR x Tpclk

Tiow =CCR x Tpclk

FSELEEW

» DUTY=0:

Thigh=CCR x Tpclk

Tiow =2 X CCR x Tpclk
DUTY=1(J9iX%| 400KHz):
Thigh=9 x CCR x Tpclk
Tlow =16 x CCR x Tpclk
PRIRIESEAR TR -

» DUTY=0:

Thigh=3*CCR x Tpclk
Tiow =5 X CCR x Tpclk
DUTY=1(9iX%E| 1MHz):
Thigh=2 x CCR x Tpclk

>
>

>

>
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Bit Name R/W Reset Value Function
- Tlow =3 x CCR x Tpclk
iE:
B RFRENSRIVMES 0x04, 7EHUE DUTY TR
FHIE/IMES9 0x01
| Thigh=tr(scL)+tw(scLH)
| Tiow=tr(scL)*+tw(scLL)
B XESFERR IR
B REY PE=0 AR Ei%ZE 7S,
X bitl5 0 bitl3 AEHEKY BEXA TR
F+ FIS (5o
0 0 PR
0 1 TRERET
1 0 PRIERIEEIRT
1 1 PRIERIEEIET
27.5.9. 12C TRISE &%F&=% (I2C_TRISE)
Address offset:0x20
Reset value:0x0082
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. | Res. | Res. | THOLDDATA_SEL THOLDDATA TRISE[6:0]
RW | RW | RW | RW | RW | RW RW
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
15:13 Reserved - - Reserved
R RISAYRNERR
12 THOLDDATA_SEL RW 0 0: BUARE T EEURRIFATE
1: jEid THLDDATA Et EHUR{RIFHTE
RN EMRIG SRR FHRARISURRIFRT
[B(RIEET)
XUNERTFEIEAZENT, RIEEERRSNT
(E8YER/IMRIEATIEL,
fign: FRERTFITFRIER K SDA TRERTENfZ
11:7 THLDDATA RW 1 300ns, WNERTE 12C_CR2 ZH{FEEfN FREQ[6:0]4
BYEZET 0x08, Tpclk =125ns, M TRISE g
&9 0x03
(300ns/125ns =2.4 +1 )
WRERFHEL, WERBHEIDBEAN
THLDDATA, LFRECE.
6:0 TRISE RW 0x2 EREAVERER FTRIRA EFEE (FER) .
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Bit

Name

R/W

Reset Value

Function

IXEERINIZIRMAE master mode T, SCL Ri&
[ERERIRARFEAT A, XFEHMINBRETIE SCL
EFHRSEERT A, SCL #BRMFIE—MaER
XLEERIRIS BN 12C BEHBERA HIRAN
SCL LFadiE], BKLIER 1.

fign: tRERNPHRAIT SCL _EFE AR
1000ns, ANERTE I2C_CR2 2577889 FREQ[6:0]
FRYESZTF 0x08, Tpclk=125ns, M TRISE HfD
B9 0x09 (1000ns/125ns=8+1=9) ,
IERERRYERRILAINE] TRISE W,

WMRERA R, WEBEERDEAN TRISE,
LAFR(R tHIGH £%4,

iE: 3 PE=0 A REIREZEFe5.
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28.

28.1.

28.2.

s =1 1= 4= oo

BRERSRFINAZE (USART)

AIMBIGITSEI T 3/ USART 1R, USART1 2§ LIN, USART2 1 USART3 BENINEEeEe—
B, 3285 DA, LIN, SmartCard; 3 USART BYELEAHYSZHF 1 {UF0 2 {7,

TR

BRRL RIS AR (USARTIRM T —FRIERTESER TUFRE NRZ R4S TEURERSTURISNE
IREZEATENTEIER R, USART RS RIS RR R R MBS TRIRBATRERE,
EXFRSBEBEMFNTIRLEE. SERITFEAEREE.

USART EE4F1¢

EWTRLBERE
NRZ tRES=
AIECE 16 fFEE 8 (%A, IBIEEEFMN SR ENREYE
RIFEFHZWHERNTRIERSE, &EiX 4.5 Mbit/s
SEupEsES ol
AIYRIEMNEUERE 8 [UsE 9 iz
AIECERYZLER. (186 213)
E AR AR S E AR At Th g
BN T @
JRSZRYRIEFIEU R RENL
Bl
oalaNn
— W buffer i
—  KiX buffer =
— f(ERER
B EERIGEE

—  RIEREG{

—  XEREEIEH TR
B EARSHYRTR
— CTSHZE
— REHFHET
—  RIX5ERK
— BWEUESERE
—  RNER%ETH
— mHEER
— AR
— RSB
—  feilEER

m ZAMEEREE
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28.3.

—  YNERHBHEARPCES, MHNEFEMESUM AR EMETUIREE . BRI RSAR T
B MEERIUGEE . 1B SRR RS A

USART Iggiaik

USART #OEI =/ 5 | SHS EEEE—E. {1f USART WABEEDEER M : 2
EBMARX)FMREEHER L (TX).

RX: BEWEUESETH. BIRERAKXIEIRFIRS, NMkSEEE.

TX: RiEHIEGIE. HRIXSEEIR, MHSIEIKERITH /0 mOERSE. HREEEEE, H
BRREHIER, TXSIHGTEBRYE. ERGEXE, 1t /0o OWFER BT IR AEF I,
REEREFRBEIN AT TRIRES

—NEEa(L

— M IEF @ 5 9 i), BRIKBAIER]

1. 2 MYELERL, FLEZREBEUIRMAYZER

(ERDEIRATERARERS: 12 (BN 4 CUNIIRTRAE

—MREFFER(USART_SR)

HIEZS1FE8(USART_DR)

—NBAFEREFRR(USART_BRR), 12 {AYEEEIHN 4 (1/)\E1

ERSEPEETISIH:

CK: &iXFATPhigLE.

ItE3 B H AT RS ESRORTER, (7E Start f7F0 Stop fI_ESSBRTEEK S, WEHNISRER TSR
E—NEUBRADEH— N ETEPERS). SUBATLIE RX EEISHEN. XA LB EER 278
RIFNERIR R (IR0 LCD 3RFN8S). ATEPHEAAIR AR E4 rT4RFRaY,

T3 R R R E

B nCTS: BRI, EEERY, TR EnERMNEN FT—RNEIERE.

B nRTS: RIXIEK, ER2MEBF, KB USART /ERIFREKETE.
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PWDATA PRDATA
<
Write DATA REGISTER(DR)
CPU or CPU or
DMA L9 DMA
Transmit data Receive data
register(TDR) register(RDR)
» []
I — IrDA [* {0
RX | SR
EDDEC Transmit shift register Receive shift register
SV‘)’<_R .| BLOCK i I
GTPR ‘
| 6T | psc | | CKCONTROL  |—»[] CK
T T T 1
‘ DMAT ‘ DMAR ‘ SCEN‘ NACK‘ HD‘ IRLP‘ IREN ‘ ‘ LINE ‘STOP[I:O]‘ CKEN‘ CPOL‘ CPHA‘ LBCL ‘
CR2 CR1
USART Address ‘ UE ‘ M‘ WAKE ‘ PCE ‘ PS ‘ PEIE ‘
RTS +—| HARDWARE NI [ -
[ —
FLOW
cTs CONTROLLER
l A A Y Y \ A Receiver
TRANSMIT WAKE | _ | RECEIVER clock
CONTROL UPUNIT »| CONTROL
CR1 SR
‘ TXEIE H TCW‘ R)TSE‘ 'DLEl% TE‘ RE‘ RL\” SBK ‘ ‘ cTs ‘ LBD ‘ TXE‘ TC‘ RXNE| IDLE‘ ORE‘ NE‘ FE‘ PE ‘
(A
USART INTREEUPT
CONTROL
USART_BRR
TE ™ TRANSMIT RATE
CONTROL
—{ /16 ‘ ‘ JUSARTDIV ‘47
? DIV_Mantissa ‘ DIV_Fraction
Foc ke 15
(x=1,2) 4 0
RECEIVER RATE
RE —™ CONTROL
Conventional baud rate generation

28-1 USART 1EE

28.3.1. USART 451t

FRALUBIYYRIE USART_CR1 Z1785HI M i1, #E4%Ak 8 5 9 {7, TEA2sAfuERE, TX HbFE
Y, EELAHEtTF=EEE.

IDLE character (ZRIN) #HRATEE 1"ERN— N 2NEEM, EEIREES THENT—
MRRSFFIAGRL( 1 RIE B B4R T 2 LERIRYGRIEY).

Break character (BiFFi) #A0ATE—MUEHARSIKE 0 (BIEFLEAHEE, BE0). &
break character £55RRY, RIXZREEAN 18, 2 MELERL(1 )R ZHEIA(L,
RIEFEW AR —H YRR R 880K, HRIESFIEKERNIRRE I o BB MR, DBIAEE
A,
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9 bit word length(M bit is set),1 stop bit
Data Possible

frame parity Next
Start start

it
bit [ sito [ sitr | sit2 | sit3 | sita | sits | site | Bit7 | Bit8 [0 | bit

bit
Py
Clock 1L

Next data frame

Start
bit
— Idle frame I
Start
] Break frame | i
Stop bit |_
bit

** LBCL bit coptrols last data clock pulse

8 bit word length(M bit is reset),1 stop bit

Possible
parity Next ~ Nextdata frame

Data

frame
Start start

it
bit | sito | sit1 | sit2 | sit3 | sita [ sits | site | ey [ stop | bit

bit
Clock '_**_L

Start

bit
Break f | Start |_
reak frame bit
Stop

bit
** | BCL bjt controls last data clock pulse

Idle frame

28.3.2.

28.3.2.1.

28.3.2.2.

& 28-2 FKIRE
RixeR
RIXFRIRYE M AR RIX 8 (Usk 9 (UAVEUEST . JRXEFRE(TEMIRER, REBISHFaET
EUETE TX M Lt , 1BNA9RTEPBKHE CK B i,
FrRIE
£ USART &ixHAE], £ TX 5 LB HEIRIISIEERNL, EIHET USART_DR F7ss82
T AEBR G RE B T Fas Z [BIRIE RS,
BN FRZAME—MER TSR, ZFIRENELA, HEBTEE., USART XIFSMELE
UAECE: 1702 MELEAL,
E:
FEEUREHHIBAREEN TE I, BNISHIA TX M EAIEHE, RORERITEES TS, EEE
BRSREUEEEX,
TE (KBNS B RIE— 2SN,
AJECERYS L
BEENFRRENE AR LABE =625 77aS 2 1967 13, 12 #HT4RTE.
1) 1ML ELERIERIEIAE.
2) 2 MELEAI: ATRTFEM USART 123, BRI ARIATEERER.
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28.3.2.3.

TRINEIE TFLEAL,
WIFFILZ 10 (RFEF, RERMELEAL(S m=00]); =& 11 ARBF, FIRELEA(m=10/). FA8E
ERERABIFFINIKEAT 10 8 11 {1).

a) 1 stop bit Data Possible

frame par.ity Next
Start bit start

| bit| sito | sitr | sit2 | sits | sita [ sits [ Bit6 | Bit7 [crop | bit
bit

Next data frame

JRCICC. S N e O I
b) 2 stop bit Data poss?b|e N
frame parity Next Nextdata frame

Start bit

| bit| sito | sits [ sit2 | it3 | sita [ sits [ site | Bit7 [ 2stoppi "%

t |bit|

& 28-3 BcEfF LU

FELE:

1) B3 £ USART_CR1 FH7a8 L& UE RIS USART

2) 4@%2 USART_CR1 9 M ABREMN FK,

3) 1€ USART_CR2 HRFE{ELERAIES.

4) NRRFAZE MBS, BE USART_CR3 i DMA {FEERI(DMAT), RSE MBS

ARELE DMA B7758,

5) FJF} USART_BRR Zf7eaiE R EKRATRITE.

6) IRE USART_CR1Hy TE (i, RIE—NZHAMIEAEIREUERIX.

7) BERENEIESH USART_DR HF2s(talfFigk TXE (). ERE— MR ENERT, X
BIMIRENSIEESSE 7.

8) £ USART_DR HFss P EARE—MUETE, BSF 1C=1, R mxE— EuEa &R

(ER., HHEXMT USART SiEEHANGIWERZ A1, TEMAMERER, BRFETIREIXER
BFEIEE

B TXE IR BBIIEIES NS RIERTMN. TXE HBEERIZE, B©FRA:

B HUECEN TOR BIXERBAISFS, BEREXCEHA

m  TDR HFEHES

B T EUETLHE#H USART_DR HZEMASE = RIlIEE

INR TXEIE (IR E, MHREIGT=E— .

SNERULAT USART IEFERIESEUE, XF USART_DR SHFaiISIRFIEEUERH TOR HiFss, HES
B RERAE I ZE R S RIS Fes.

SNERULAET USART IRBRERIELIE, TR, 3 USART_DR HFesN SR FEIHEEUER

HE(USFeE, BUBEMITE, TXE RZAMEELR.

R ESE AT (SR RIS FHEIRE T TXE I, TC AHEEEE, WS USART_CR1 &7t
89 TCIE (I ERRRY, NSF=4Aif.
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f£ USART_DR HFSEHTEANTRE—MEIEFE, XA USART IR ZBIEIREMITHISSHA
R GEN TE)ZR, WREERF TC=1,
FRTYRESTEBR TC {i:

1. )X USART_SR Z178§;
2. 5—)R USART_DR 778,

i TCBAILIBE AN ES 0XEMR. WETHREFES R PREER T ER.

Idle
preamble Frame 1 Frame 2 Frame 3
TXline HEEEEEEEREEEEEEEEEEEEEEEEEEE
Set by hardware cleared Set by hardware cleared
TXE flag —\ /’\ by software r\ by software
Set by hardware
USART_DR| F1 ) F2 ) F3
TC flag E /‘
\ / j / Set by hardware
Software Software waits
enables the Until TXE=1 and writes F2 TCis not set TC is not set TC is set because
USART into DR because TXE=0 because TXE=0 TXE=1
[
Software waits Software waits Software waits
Until TXE=1 and writes F1 Until TXE=1 and writes F3
into DR into DR Until Te=1

[&| 28-4 TC/TXE behavior when transmitting

28.3.2.4. WAFFIS
IRE SBK Al RIE—MIFRIE. BiFFhH<ERUR M i, NRIKE SBK=1, 7ETHRERIEUERE
&, BE TX & ERE—NFRS. B FRIRESTHRET (ERTA R SRS LA SBK #REHES
fiI, USART fEa—MIFFRIZERMEN—ZE 1, LMRIERSREI T—IaIEeiai,
TR NREFRARERIIMZE], TN EMNT SBK I, MAFRFSERARX. WRELEH D

BELRORT AR, SBK RZAERI— M SELEZ EETK.
28.3.2.5. =FHES
B TE 518 USART EE— M EUEMBIAIX—T RN,
28.3.3. EIqe8
USART BJLARYE USART_CR1 BY M {1712 8 fi78k 9 IAYEHE=S.
28.3.3.1. FFEARHEN

£ USART 1, SNRFHAH—MIFIRBIREFY, BARIAGNEI— MRS, =FFHe: 111

0X0X0X0000
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28.3.3.2.

RX state Idle Start bit |

IR R R A EENERRR R

sample 1 12 3 10 11 12 13 14 15 .16
clock P I I I I
i i | Sample |
E E i values | : :
real /—\
S R M TN A
clock ' :X X X : 9 I10 11 12 13 14 15, I16 !
P : i 6/16 P
| | | | < > |
P i i -
I 7/16 7/16 L
1 1 I 1 1 1
1 1 1 1 1 )
< Onebltﬁme 1
1 1 I 1 1

11 1 0 X 0O X 0O X 0 0 0o 0 X X X X X X

Falling edge At least 2 At least 2
€ . 8 bits out of 3 bits out of 3
detection
at0 at0
] 28-5 FFEARIAEN

MRZFFIARTE, BRARKIRSRHEAAMUIAR SRS R ERSA) F5 MEG. 1
R IPRIFEREO(FES 3. 5. 7MHAISEIRKEE, FES 8. 9. 10 RIS RREER/'0), M
INKEEBIANZ, IXEHRE RXNE #REAL, S0 RXNEIE=1, WF=4EHhi,

SNRFIR 3NFRERLENE 21N20'(5 3. 5. 7 AIRHFRFSE 8. 9. 10 UAIRHER), BAtEH
UMARERN, BRAKE NE REIREAL, MRAREHEXMNFME, WhIbER A
12, BIERSRREIZRREG lxﬁhx i)

MRBE—R3NEERENE 2 MR 0(FE 3. 5. 7 ARIEREE 8. 9. 10 AIRHER), P4k
EABARERY, (BRSRE NEIJ,RanfT i,
FRHEIR

£ USART £2UUAIE], BURMIRREMAIESN RX g, ISR, USART_DRHEHREE
HNE s TN ERE GBI S Fes 2 ).

EEELE:

1. 5 USART_CR1 Z7758f0 UE B 1 3KE5E USART,

2. #@F2 USART_CR1 B9 M fENFIK

3. £ USART_CR2 ¥R E=IEAIAIMNEL

4. WIRFLZEITEEES, 1EE USART_CR3 i DMA {fF8E{(DMAR), 1&EZ&EHMERIBERMERAY
FtE DMA 257728,

5. FI RIS E1728 USART_BRR SEIRA EATRKISER,

6. 188 USART_CR1 I RE i, BiEHEIES, FEHIRSIKERIL

H—F R
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28.3.3.3.

28.3.3.4.

28.3.3.5.

28.3.3.6.

o RXNE it &I, ERIBAISFRIATHESEI RDR, BGIER, HiECEREKGTERLL
WEH(BES 2B XAERITE).

o SR RXNEIE f#IRE, P4,

o TERIHAEINEAGUEINEEIR, BT HEHER, HRTIGHERT

o TEEAEEEETCER, HIRHE USART DR S773E52MXT RXNE 55k, RXNE trtEaTLuEd
MBS 03KiEkR. RXNE (AT F—FRARBERIIEES, DB EHER,

TR TSR, REIARIZHER. IR RE (EREKAHES, HpIFHAIEKHEE
x.

S

LI E|—NETFFIET, USART (GAMIRIRER—EEMEE,

SHEFS

LSRRI, EAMBL BRI EIE BRI, (BWNR IDLEIE (g S/t —1
S,

R

R RXNE BSBWER, MEREI—F/, NREGEHER. FUERES RXNE (HRESES
BEMTBNI 5172845755 RDR 51788, RXNE WRCERENEIBN =R RMEMMN. IR T—1NEUE
EWIEl, RXNERGNREERN, mHEREE.

LR EIR AR :

o ORE &1,

o RDR ABEASEK. 1E USART_DR HiFE{IEEE RIS TRIRIEUE.

o BlUSEEPLRINAT i ER. MBEREEEINEIEEIEER.

o WIR RXNEIE IR B8 EIE #WiRE, M.

o [FHATX USART_SR #1 USART_DR Z77eeiiEiE, BIE{I ORE {iI

R X ORE fIEfRt, RP\EDE 1 NMUREEEKL. EFFOTEEM:

o 1R RXNE=1, t— P BEIEREERKET7es RDR £, AJLASIES,

o fI5R RXNE=0, XEIFE I —MEMEUECEWITE, ROR EERERANE, X1 E—1MEME
¥E7E RDR SRR MERIEIFT (B R R SR, iERTReRE. TEERFTIHAE
(£ USART_SR 25778811/ USART_DR EihaZ B EIEIFHIEER, i RtbaIgek .
ISR

ERIERAFERA(RPEIRIY), B XA A LRSS R TERERE.
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RX line i | i i
i i 'Samipled'valuies i i
1 1 /1—\ 1 1
sample T T T T T T T T T T T T T T T T
clock 1 2 3 4 5 6 7 :8 9 :10 11 12 13 14 15 :16
i : 6/16 i
7/16 ; i‘ 7/16 !

1
iOne bit time
1

1

1

1

1

1

1

|
>
1

1
»!
1

1

'

28-6 HRMIIR AR RYEIESRFE

% 28-1 1R AR ROBIEREE

EHE NE K7 EIRIE HiEEME
000 0 0 Valid
001 1 0 Not Valid
010 1 0 Not Valid
011 1 1 Not Valid
100 1 0 Not Valid
101 1 1 Not Valid
110 1 1 Not Valid
111 0 1 Valid

28.3.3.7.

LRI R R SR -

o 7£ RXNE iR EFHAIZE NE 17,

o TR MBI ZTFRE(E1XE] USART_DR FH1Fes.

o ERANFLBERIR T, IREHMWFE. A, E/I NEFREAF RXNE RS ERHIRE,
RXNE Gr=&Erhll, EZEP=RBEER T, MREBLZIRET USART_CRI FHF2H EIE i, 7=
H—A i,

SiEH USART SR, HEifH USART DR 1758, 15158 NE Rl

PiEEIR

BB R AERCEEER :

HTFRERS LHABBENERE, EIA5EETHINAE_EZERKEREIHE,
RS :

o FE (R &I

o TIEUE MBS FREIXE] USART_DR ZH17s8.

o EERFTSIB(ERT, IRBFUF4. M, XMFN RXNE ERERE, EEE-E+FE. E£2%E
HEREEEN T, SN3R USART_CR3 178 EIE #EERANE, Br=E£Hhif.

IFFEHATYS USART_SR 1 USART_DR 17 esHiSiB(E, TSI FE 1L,
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28.3.3.8. EHAEAY AT ECEAYSLE(L

28.3.4.

REERER AT EC BRYE LB RIS LRI N AT AR 265 7es 2 BURHIRECE, HEIER

(s, AR 1824

B 1B 3 1MEIEAIRIRAFEESS 8, 58 9 7158 10 RiFm EiteT.

B 2B RS 2 MEILARIRERES —ELILURISE 8, 55 9 #0158 10 NREERZSARY. WR
F—MEIEABREEUE—MER, ERINEBRIRE. B MELLAUABREMER,
S —MELEALERET RXNE IRSRBHIRE.

PEBATERAITE

SECRAE R I BN R A B RIS ERTE USARTDIV RYEEEAN/ NS 728 FhRYENIR B AR
El.

Tx / Rx 4% =fCK /(16*USARTDIV )

XEERY fCK RLEIMRAVATER USARTDIV 2— NERFSHIERE, X 12 AYEIREE USART_BRR
BFeR,

iT: BN USART_BRR Zf5, IFRITHRSRRSESERESTR. B, FETEERH
TP SRR E.

WM USART_BRR FHF2({HSEI USARTDIV

5 1:

UNER DIV_Mantissa = 27, DIV_Fraction = 12 (USART_BRR=0x1BC),

UK

Mantissa (USARTDIV) = 27

Fraction (USARTDIV) = 12/16 = 0.75

FrLA USARTDIV = 27.75

5 2:

E5k USARTDIV = 25.62,

MAa:

DIV_Fraction = 16*0.62 = 9.92

REREHE: 10 = 0x0A

DIV_Mantissa = mantissa (25.620) = 25 = 0x19

F=2, USART_BRR =0x19A

51 3:

E5k USARTDIV = 50.99

IE=R

DIV_Fraction = 16*0.99 = 15.84

SRARIESIE . 16 = 0x10 => DIV_frac[3:0i#5H => B4 NNEIINEER S

DIV_Mantissa = mantissa (50.990 + #Hi7) = 51 = 0x33

F=2: USART_BRR =0x330, USARTDIV=51
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RS FpcLk=36MHz FpcLk=72MHz
BFRISESES BT RSESESR
2 | Kbps SRR 22 (9 TR iRE (%
FsS P SR Y i=E (%) SR . i=RE (%)

1 24 2.400 937.5 0% 24 1875 0%
2 9.6 9.600 234.375 0% 9.6 468.75 0%
3 19.2 19.2 117.1875 0% 19.2 234.375 0%
4 57.6 57.6 39.0625 0% 57.6 78.125 0%
5 115.2 115.384 19.5 0.15% 115.2 39.0625 0%
6 2304 230.769 9.75 0.16% 230.769 19.5 0.16%
7 460.8 461.538 4.875 0.16% 461.538 9.75 0.16%
8 921.6 923.076 2.4375 0.16% 923.076 4.875 0.16%
9 2250 2250 1 0% 2250 2 0%
10 4500 A<mJgE N )= N )= 4500 1 0%

iE: CPURIRT IR, NE—FERIFRINRERMR, TTLUAZIRTRAFER ERRATLARIXEEY

=53,

28.3.5.

USART IBINBRZE

RESBRRI PRSI /VT USART SRS RTATEE, USART RIS 8E
#hTHE. HMXLERUNERE:

DQUANT : ZI=RimBAr R BB~ A RUIRE

DREC: Witz esat

%
m  DTRA: BT RRERETI NI OE DB IRS B2
|
|
|

DTCL: HATEZRERNEH(BERHTWARERRESIEENF, SHERRER
A PP Z [BIRSA—EUERTIERL) .

Z|EHE: DTRA + DQUANT + DREC + DTCL < USART 1S NB ZE,
NFIEFEZKEIE, USART BB ZESTRARSEZNEN, BIkT FiR%EE:
FH USART_CR1 EfF2889 M AZEXAY 10 5% 11 fIFFA<E

EEERADERERTE

%% 28-2 DIV_Fraction 3 0 Bt USART EZW B ZEE

M bit NF is an error NF is don’t care
0 3.75% 4.375%
1 3.41% 3.97%
2% 28-3 DIV_Fraction 3E 0 At USART 1B L E
M bit NF is an error NF is don’t care
0 3.33% 3.88%
1 3.03% 3.53%

28.3.6. USART BnESZ=IS

USART BESSET— PRI, ilHBINE USARTX_BRR E{78A0E. BalRFRMEN
EUT A REERL:

1) FEEERERERIREIA

2) FRAEEERETEERNR, ZAH R ERUERTMREER T, RIS ERRRS
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28.3.7.

ARSI SR MIEITERRGRES.  (WIUERR 16 F3REE, FHM fCK/65535 F] fCK/16 Z
[BIEERE )

FEAEEMREERQNZE, BalREEEREUEIOAMIEE (B2 USARTX_CR3 F{7:81Y
ABRMOD[1.0{u#i%#E) . EFAENFAER, BRI,

EXLHMEREEREXT, RERERSHIEREBaSEIEI VR, SXNEESIRZ BT
tk.

XEAEH R

MODE 0: {HaLA 1 FHAN=ZRE, EXMER T, USART UERIBMIEE (THEEIETHE)
MODE 1: {HALA 10xx FFANFR. EXFMER T, USART MERIBAFE— N EUBRAAYIE
E. ZUEE FEERITHAZEMT, UREREEEES EHBER FEFIRE.

SF— A RX Y transition FEEHSFHITHIT. MR RX LAY transition j2 B S5EKEE TS H
B (EWEEET bit 0 ITERIRITE) . NSF=EEIR,

FEAEEREERENZE], USARTX_BRR FHF2s BT S —1 non-zero iBAFREHITIE
1&.

BITERI USARTX_CR3 257785 ABREN fi7, AJLABIEBRARICITIEE. USART 55 RX
FHIE—FRF. B USARTX_ISR Z577e8H ABRF 17, TR 7 BalifisSalR95em. MR
B ERBIRAERN, NENRSRCURIERGE TARERIE. EXMERT, BRRAHERTEEHK
IR, ABRE SSRINSAMEHEN. MNBENERESEMRFRCIEERRS (B4 16 7
65535 MIHERIZ B @16 fLdKFE) , ABRE HIRERKLE.

RXNE R 2R TIRIENTEMR. ELUEREENZI, BEahRisRalnlse@d S ABRF fx&
(BEE 0) BRI,

Note: SNREBNKAFHARE, 5% UE, BRR {ERJREMHAKIA,

ZEEREE

@IT USART BJLASCIRZ A RESIEIS (514 USART EE—NLZE), BIINEA USART i8%&a]LA
2F, BRI TXHHEFEM USART IRER RX BIAEERE, USART NIREZER TX MHiBiE
SE—IE, FHEMEREHN RXBNEEE,
EZAMESEFRET, RNEEFERBHESUBKEA T, RIEKEENENE, XEFATLL
D BERE SURYEI B S 5 RIS RAY USART IRSFHHE.
FESUANRF A C IR E THBE. ERBiEE:
B (FHERERS AR RIRE.
B FTERKRRTREELE,
B USARTx_CR1 {788+ RWU 48 1. RWU TTLASRE S BaiEHaE RN &4 R
=P\
B iRHE USARTX_CR1 EFEEHH WAKE PR, USARTX BILAB 7T AH N\EIE HEREAIE
.
AN WAKE (#EEN: HITRBLAEN,
SNER WAKE (IR S 1 THENHRITHT,
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28.3.7.1. EHRBZIEN(WAKE=0)
L RWU S 1BY, USART HAFRIE. SENEI—ZRMAET, SHEIEE. K5 RWU HREHE
5%, (B2 USART_SR EH7725HHY IDLE (UHAEIE. RWU RILUFHRMAES 0, TEGEFIBS
R R LA MSRIREEF I N\ BRE R — Mo F

RXNE f RXNE f

RX Datal|Data2 [ Data3 |Data4 | IDLE [ Datas | Datas |

RWU Mute Mode | Normal Mode

RWU written to 1 Idle frame detected

[ 28-7 FIFAZ A A M AIER AR

28.3.7.2. HuHHFIE (Address mark) #& (WAKE=1)
EXMEER, MR MSB2E 1, ZFHHIAAEMIE, SURIAAREIE. E—Mult=T5+, B
PRZUIESAIHBUEARAAE 4 4 LSB R, iXA 4 (thH s R e B CHbib bk, BiaBsaIbtb4s
JWT21E USART_CR2 Z57728/9 ADD,
NREKEINFT S ECHREIERITERY, USART HASEER, A, BHHEE RWU i,
BKOZFHEEASIRE RXNE RSB ASF4EFRNEK, E/9 USART BEEEREE.
LEKEINF T SR RIEHIEITACRS, USART BHBREIER., 2AF RWU MHBE, BEEH
FIHRIEFEK. KWEIX/N LRI TSRNFIZE RXNE i, ER RWU E#HES.
M SR A B S EURAT (USART_SR 9 RXNE=0), RWU {ATLKE 0 & 1. &N, kB
(et 7208, TELSHF BtiRCieNRIGEEFIH \ER SR A G T

In this example, the current address of the receiver RXNE f RXNE f RXNE f
is 1(programmed in the USART_CR2 register)

RX IDLE [Addr=0|Data1[Data2| IDLE [Addr=1] Data3|Data4|Addr=2] Data 5]
, '

RWU /1 Mute Mode | Normal Mode Mute Mode
1
Non-matching address /

Matching address f
RWU written to 1 Non-matching address

(RXNE was cleared)

28-8 7 At RCIE NRIER BRI

28.3.7.3. BISkEH
IRE USART_CR1 &f7a5 LAY PCE {1, BJLAEREEHBEHI(KIXRER— 1 EBA, BEEHITES
B5E). RIE M ALEMAIMIKE, FIEERT USART IfEZUFIFE TR,

% 28-4 ST

M bit PCE bit USART fram
0 0 SB—=8 bit data—STB
0 1 SB—7 bit data—PB—STB
1 0 SB—9 bit data—STB

427/511



PY32F031 &5 SEFHf

M bit PCE bit USART fram

1 1 SB—38 bit data—PB—STB

28.3.7.4.

28.3.7.5.

28.3.7.6.

28.3.8.

FERPIARICIGERIR AT, HIUEAOPCED R EEIEWER MSB (i, MARXOREG[, (MSB 2R
UhREREN, EERERIAEE L)

B

RILAHEE—INAY 7 8; 8 1 LSB UBRLARBEGAIH 1 RN ECIBEL.

Bign: ##E=00110101, B 411", WIRIERBIRIL(TE USARTX_CR1 I PS=0), RRIEAIE
20,

g

RIS —RAY 7 8 8 1 LSB HURIAR RIS 1 EINEC I Z L.

Bign: ##E=00110101, B 411", WREREEFRIL(TE USARTX_CR1 Y PS=1), RIGHIE
=1,

&Rz

9NER USARTx_CR1FY PCE it &, SHEUESFRIEUEN MSB ARG B E RIXHE
(RSB RIBEN 1, NRERSFRIGETEA ). MRSERIGKEM, USART_SR FHiFs+
B PEFREMEE1", FHEWR USART_CR1 ZH77e8) PEIE TEFUSCIRERNE, UiF=4E.

USART RIZEER

EZE USART_CR2 78517 CLKEN i 1, iBERSERN. ERSENE, TIIWRRES
e USART_CR3 27728+ fY HDSEL {i

USART RiFRFIAEEA G RIEHXN @RS EITEE. CKHIZ USART RIXeSAHaVHEIH.
safUAELEGERE), CK B LIS ERTihikid. RYIE USART_CR2 E1FesH LBCL ATRE, REE
BEa— N EREUR A s AT ER Ak, USART_CR2 Z7528H0 CPOL It FiskiRad
iR, USART_CR2 Z1788 LAY CPHA i FBF I RSN RAT $PRIAE L,

FERE=RERE, SERESUERISRZBILAR RIEMFRFSRIBHE, FMNEB CK IR REE.
EPHENAT, USART RIESEFIFSEXBTF—E—H. BREN CKES TXELHI(HRIE CPOL
1 CPHA), FRLA TX LRUEUERRM CK A& HH.

EHEIAY USART IS TIEA R SR SENAE. R RE=1, HUETE CK LR (IR CPOL
1 CPHA IREE LFHOIRR TIER), AREHIRNTREE, (B0 SRz A BRI 2 (BUR
TR, 1/16 {UAdE),

EI=

CK iR TX fj—2BAE TIE. A, RBEEFRE T RESR(TE=1), FEREHIERGAHEE
USART_DR 5788 Z1Rititeh, XEWREE B REEUEN AT seE— NELEUEN.
LBCL,CPOL #1 CPHA \IRVIEFRECE, ROZfEAIXeSFIRIIESEBIZELLRY; ZfFEe 7 RIXEsaHR
BSRY, IXELAIABEMIET.

EIVIER—I8SHRE TEM RE, LUR/MEIEERIZE AT EF N RISATIE).

USART RZRFERT: BEABEAREEMIRFAIMA R AIXEIE(CK KE2h).

428/511



PY32F031 R5IS%&Fff

RX Data out

X Datain
Synchronous device

USART (e.g. slave SPI)

CK clock

& 28-9 USART [EEA&aR05IF

Idle or preceding

ece Start M=0(8 data bits) Stop
transmission

i
Clock(CPOL=0,CPHA=0) _ . JUuUruuty
Clock(CPOL=0,CPHA=1)

Clock(cPOL=1,cPHA=0)  — | [ LML
Clock(CPOL=1,CPHA=1) —W

Dataon TX
(from master) ﬂﬂnﬂnaﬂ" t
Start LSB MSB  Stop
Data on RX
(from slave) (o X1X2)f3)Xa)Xs)Xe )7
158 MSB
Capture strobe I I I I I I I I

LBCL bit controls last data clock pulse

28-10 USART #iERT$AS Rz 15l (M=0)

Idle or preceding ;. M=0(9 data bits) Stop t'r:': :i"ei"‘n
transmission - . NS S‘SS (o]
» » » »

Clock(CPOL=0,CPHA=0) . yuuuduruuyl
Clock(CPOL=0,CPHA=1) 3
cockcpot=1,cpHa=0) L LT LT LT

Clock(CPOL=1,CPHA=1) —W

Data on TX

(from master) ﬂﬂanaﬂ 7 u
Start LSB MsB  Stop
D RX
(frac;[riZTave) naanaﬂ 7h8
LSB MSB

Capture strobe I I l l l I l I I

LBCL bit controls last data clock pulse

28-11 USART RS RS A fl(M=1)
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28.3.9.

28.3.10.

28.3.10.1.

CK(capture strobe on CK
rising edge in this example)

Data on RX
(from slave)

———— - — — — — ]

i

tSETUP tHOLD

. SN S P —

tSETUP =tHOLD 1/16 bit time

B 28-12 RX $UERAF/RIFRIE

BEFEWTIEE

B HEIIBT IR E USARTX_CR3 2778 HDSEL iR, mXMERE, TEIIRIMR

FFEERRE:

B USARTx_CR2 Z57788MY CLKEN {if

USART BILABCEREEREEN T Y. FEREHFNTHEAT, TXH RX 5IHESFRSEE.

{FEREHINTHALF DUPLEX SEL"(USARTX_CR3 F1#Y HDSEL (D)isREWN T e W TiE(E.

4 HDSEL J9' 1Rt

B RX A EBHYER

B HSENREEEE, TXREHER. Alt, SESRRESHERKASIRIIA—MRE /0
A, XFEKZ /0 7244 USART IXEIRT, ABECEMRSTHNEFREES).

BRILLASL, BIESIER USART =0, BIERETRS FRYFR(GISIEE FR— R

28), HRINE, BENTSEIEMATIEME, X TE AHRISER, REME—SRIMESESEL, &

{#H DMA #{TELLE(S

USART BILAFIFE DMA ELLB(E. Rx &880 Tx &858 DMA IERED BIF=4£ERY,

DMA {&i§

{553 DMA #17ki%, TILAUBITIRE USART_CR3 7728 AU DMAT iLEiE. 4 TXE &R’

¥, DMA BMIEERT SRAM XIEIXEUES USART_DR EfF88. /I USART HUKRIZSEC— DMA

BENLSBRIUNTNx ZNBES):

1) 7 DMA #=HZ57788 £18 USART_DR 78t it &Rk DMA (E@RY BRI, T8 TXESE

HE, EIRBHEEERIX ML,

2) 7£ DMA 155557758 HSTFHESE It RO AL, DMA (SRS, EE4 TXE BHE, BME

fifss X HBUEFHEIXE] USART_DR ZHfFss.

3) 7£ DMA EHIS T REEERNSHNF .

4) 7£ DMA 7728 FEREBEER.
5) RIBNEREFHNEX, EEEERH TR —FEEEIPTemMAd =4 DMA i,
6) BIIE 0, & TC fiL,
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7) £ DMA HFs8 EiEIZIBIE,

LIEHTTR DMA IHISSISERUAUEERT, DMA IHI287EiZ DMA BRI Pl 8 Lred—hif.
FERFET, X DVAERSSITEERXNIEIER, DMAEHIZRIRE DMA ISR ZHF88HY TCIF
IR, BEH0 USARTX_SR 577280 TC ARG LAFIA USART IBES2B4EHR, XHaILEXTA
USART S MR Z BB R RE XGOSR, IR ESLSS TXE=L, BERFTC

Idle preamble Frame 1 Frame 2 Frame 3
e T T | T LTI
— setby hardware setby hardware
TXE ﬂag cleared by DMA read —| cleared by DMA read , setby hardware
DMA request —| , ignored by the DMA
because DMA transfer is compléte
USART_DR F1 F2 F3
setby
TC flag hardware
DMA writes H '|

USART_DR —
flag DMA TCIF \ \ (' /
(transfer complete) _J
A N\ \ /

DMA writes DMA writes DMA writes DMA transferis
Flinto F2into F3into complete(TCIF= software waits until TC=1
USART_DR USART_DR USART_DR 1in DMA_ISR)

software configures
the DMA tosend 3
data enables the
USART

| 28-13 {&£F3 DMA &%)

28.3.10.2. DMA &I
HJLABITIRE USART_CR3 F17a3H0 DMAR [LsiEER DMA BT, 8REKEI—1 =1,
DMA f=H2s i i iE&UEM USART_DR HFEXEIfEER SRAM X (2% DMA BXIEHE). A
USART B985 Bc—1> DMA BERNS BRI T (x T BES):
1) @Y DMA =517 =51E USART_DR Szttt FeEREMAYRIEINL, £81 RXNE EH4/F,
ML ESE SR FHE M E iR,
2) BT DMA i=HlHF=RCfEst iR EMEmAIERTEIL. £ RXNE SHfE, HIEEM
USART_DR &2tz hiEssX.
3) £ DMA =St BRGNS T
4) 1£ DMA &7z LR EBELTR.
5) RIEN FRIEFRIERECEEE R T —HIE R 2ABeAMRT T4 DMA i,
6) £ DMA fzflE5fras CEEIZIEE.
LFEIKISTRL DMA 125 EERIERMERT, DMA 1ZHI287E1Z DMA BIER IR E Er=d—rhifT,
28.3.10.3. SEMERBEP RIS RITSHIRERF £
ESRPRBEBAT, BERANRAEFMER, FamFoEREKERERFS. R
SRETEEREN IR E, B Ehl. ERNFRRKABRT, 1 RXNE —EHRERAINER.
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BRSNS, BRBAERINSHEREN, MRRET, SESRIFDERERE, ~ET
I*EO

28.3.11. @i

FIF nCTS BIAFI nRTS HEHATLAEH 2 MRBEHITEIER. TERBAEXME BN TiE:R

2 MR,
USART1 USART2
X RX q
TX circuit s RTS TX circuit
'l
 RX X
'l
RX circuit RTS TS RX circuit
el

28-14 T34~ USART [BIAYRE{4FR

28.3.11.1.RTS sl
WER RTS FiEHI#EERE(RTSE=1), RE USART ZWESERTFIZKGIIVEUE, nRTS MITHBER
(EREBEF), YEKSFRNEEIERRAR, nRTS#ERM, HItZEIEFA B LIS R E L SR
&4,

stop

start |
bit

RX bit Data 1l

RTS [i] [
/ \ Data 1 read f f

5 Data 2 can now be RXNE
RXNE transmitted

star
: Data 2 stop
Idle b|t1 I bit

& 28-15 RTS izl

28.3.11.2.CTS ifetahl
SNER CTS FRi=HIME(FRE(CTSE=1), RIXSRAERIE F—IRIIGE nCTSHIN. 1R nCTS BRHHAL
FEEBF), MTF— MBS AX(RISIMIRRERAIERN, BHE TXE=0), BUT—IMEHER
WRHE, & nCTS EEMEAEWRMRTN, SRINERTREEFELERE.,
% CTSE=10t, RE nCTSEA—TIRRE, BHRHBMNRE CTSIF RS, BRIPEKERES
ERFHHTES. WNRIRE T USART_CT3 77880 CTSIE fiz, MF=4chif,
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CTS

/

CTSf
7

cTS |
transmit data register
TDR Data 2 empty | Data 3 empty
start f start]
RX Data1 Iskt)(i)tp bt | / Data 2 |slt,?tp die| pit| Data3
b
writing data 3 in DR Transmission of Data 3 is delayed until
CTS=0
[E] 28-16 CTS izl
28.4. USART Hil#|
£2=; ol E T TS {HEE(L RiEEUT
1 REBUESFET TXE TXEIE KiE
2 CTS (Clear to Send) = CTSIE CTSIE Rix
3 1EIE5TRY TC TCIE KX
4 BRKEESRET (EREST) RXNE 22y
RXNEIE
5 Overrun &8 ORE =
6 ZS[RI IDLE IDLEIE =
7 FERIETEIR PE PEIE =
8 ZAMEESEITAY, . overrun FINEIR NR/ORE/FE EIE =

A8 USART FRlfrH R — i E.
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T(;I—IE:D
XElE —1 ) |
CTCS-ll-S )
USART
IDIII_DE%E :D :[>_> interrupt
=D
phE — )
Lebe—
FE
ORE DMA
& 28-17 USART "isE
28.5. USART FF8
28.5.1. KEHFFER (USART_SR)
Address offset:0x00
Reset value:0x0000 00CO
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. | Res. | Res. | Res. | Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. | Res. | Res. | ABRRQ | ABRE | ABRF CTS LBD TXE TC RXNE IDLE | ORE NE FE PE
w R R RCWO|RCWO| R |RCWO|RCWO| R R R R R
Bit Name R/W Reset Value Function
31:13 Reserved - - Reserved
BlREERIEK,
12 ABRRQ w 0 SIS 1 281 ABRF FRfiz, FEBKT—f
BB shiRsERAE,
Bl EIRINS.
1 ABRE R 0 LHEMRFERNLE (RERBEEESREST
T ESER) i, BB FE.
HHEYS 1 B ABRRQ HFEEEFIXAL,
BRI IUIRS.
LENRIFRIRE (EIRE RXNE=1, Hilf
fEREfEF=4hlT) |, A BRI EY
10 ABRF R 0 f#& (ABRE=1, RXNE=1, FE=1) BhZ{IEaf4
Elo
HHBEEE 1 E| USART_RQR Z77:8H9 ABRRQ
RLEFZAL,
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Bit

Name

R/IW

Reset Value

Function

CTS

RC_WO0

CTS R,

1 CTS#AN toggle, Bl CTSE=1Rt, %Z77es
P LREE 0i5F. HCTSIE=1/, P4 CTS
R,

0: CTS line {(BERXZ

1: CTS line EXZ

LBD

RC_WO0

LIN break #&illtRas.

ZHEME LIN rIERY, BHECEZSFeE. i
5 0i5%. 4 LBDIE=1 RfF=4rhl.

0: RIGUE LIN break;

1: #&MZ LIN break;

T ZEFRNRASEF LINIIEE, NEZER O.

TXE

BB F RS n g,

24 USART_DR B f7as8uREX I i57es,
B ENIZSTERS. X4 TXEIE=1 A, F=4ErhiT.
B USART_DR HEHRASBETIZN

0: IEREXRBISTFes

1: BUREIXEIBAIE17E8

TC

RC_WO

e

EEEEEERE, B TXE=1, NBEELZE
1728, TCIE=1 RF=4Erhiy,

H4SEIE USART_SR FFE8AE5 USART_DR
HERSBEEZM (fusEesEn) o MY
ERfAILAE 0153,

0: BIXERTH

1: f&X5ERk

RXNE

RC_WO

RS FREATINS,

LBISFEEEIXE| USART_DR 57788, @
HEMZZ 7R,

BIHE USART_DR FHfFes. &S 0i5Fi%
(A

2 RXNEIE=1 [, F=4Eif,

0: RIEEWE

1. BEREURESYT

IDLE

RS,

@ IDLE line, FE4BENZTFeE. =
IDLEIE=1 ByF=4 i,

{455 USART_SR F57=8/m1% USART_DR &
FRREILUBETIZAL

0: KiGUZ IDLE line

1: #&UZ IDLE line

ORE

Over IEEIETTHEIRITS.
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Bit Name R/W Reset Value Function

% RXNE=1Rt, ERAISFReREIRIEUREE
BT R RDR SH17aa0Y, BB
HSCIE USART_SR Z1788/51E USART_DR
FRRRILABEZ L,
24 RXNEIE=1 Y, F=4Erhiff,
0: KF=4 Over IEFIEIT4ER
1: /=4 Over IEEIGITHEIR
¥ ZSERENAY, RDRSEERNTFEE
X, EBUSFENTNES.
X EIE=1RY, 724 ORE Fhlf,
IR IR
ERUEMRIEIRASRT, BEEMIZE 7.
{55 USART_SR Z7788/5i% USART_DR &
ERERILABEEZ L,

5 NE R 0 0: FRIGNBNREEEIR
1: HNEIEAEER
iE: 2 RXNE 5 NE ERF=4RT, NE=1HAF=
Hrhli, MTEIRE RXNE fRbSEI =i, 15
ZPENBEIENT, & EIE=1AY NE=1 &4
DRI .
SIGNEARREL, SEZNRRSRLIEFRE, B
B B,
(S USART_SR 2/788/51E USART_DR &
Fesnl LUEZZAL,
0: RIGNEIMIFEHR

1 FE R 0 1: &NZEIMSEIREL break FR/F
iE: 2 RXNE 5 FE ERF4Rt, FE=1RAF=4E
i, TOEIRE RXNE FRSRI P4 Al, TR
AEMAEHREE=E T iER, NFE T g
R, BHHERSMENZEIRRIER, FERIRE
ORE tr&fi, EZEPRBIMENT, X EIE=1
B FE=1 S7=4Hhlif,
I EEIR.
LIRSS (EEIRAT, B EAIZE 7S
SIS USART_SR E51788/51E USART_DR &

0 PE R 0 FeSl LUERIZAL. (BRI Z AR SR
RXNE=1.
X PEIERY, F=4EARIT.
0: KL BRIGEIR
1: FEAESERIER

28.5.2. HIESFLE (USART_DR)

Address offset: 0x04

Reset value: undefined

[ 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 |

22 | 212 | 20 | 19 | 18 [ 17 | 16 |
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Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res DR[8:0]
RW [RW | RW [ RW [ RW | RW [ RW [ RW | RW
Bit Name R/W Reset Value Function
31: 9 Reserved - - Reserved
B RIEHIES 7R,
BRTEAREERE, miEERNEREE, 5
BRRIERIEE.
DR H7aIE AN SFesREl (— RRiE
B TDR, —NEZIAY RDR) , FATLA DR &7
SCI TSNS IR IIEE.
_ TDR HFaaERER A lm IS Faa Z (B
8: 0 DR[8:0] RwW undefined _ _ R e
HTHITHEEO, RDR SHFeSEMNBAIE 78
MLz B T HTED.
HEHBRIGEEREF TFFHITRIEER(ERY, 5 MSB {i
(bit7 B bit8) BITHY, EACHIGHR
&7,
LEHERIG SEREF TR THESURIERT, 1EHHAY
MSB 2 AU BIRIRRIG (L,
28.5.3. BIFEHFR (USART_BRR)
Address offset:0x08
Reset value:0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res |Res | Res |Res |Res |Res | Res |Res |Res | Res | Res |Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DIV_Mantissa[11:0] DIV_Faction[3:0]
RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW

EERIFREIER, B EINXE e,

Bit Name R/W Reset Value Function
31: 16 Reserved - - Reserved
15: 4 DIV_Mantissa[15:4] RW 12bit &Y
3: 0 DIV_Fraction[3:0] RW 4bit /NER
28.5.4. EHIEFFRR 1 (USART_CR1)
Address offset:0x0C
Reset value: 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res Res Res | Res | Res Res Res Res Res Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | UE M WAKE | PCE | PS | PEIE | TXEIE | TCIE | RXNEIE | IDLEIE | TE RE | RWU | Res
RW | RW RW RW | RW RW RW RW RW RW RW | RW RW
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Bit

Name

R/IW

Reset Value

Function

31: 14

Reserved

Reserved

13

UE

RW

USART {88, HZIiEFfE, USART {RIRRI
BMZLEHEHRME. ZAHRREGERES,

0: USART prescaler #] output Z=1F, low-power
=

1: USART {£8E

BIHFRESF USART_ISRTC &fifG, F8EB
T UE 7, HENEIFEER,;

12

RW

0: 1 start bit, 8 data bits, n stop bit
1: 1 start bit, 9 data bit, n stop bit

11

WAKE

RW

ERerES .

M mute IRRIEEES R, RRUEUEE RS,
0: Idle line M&EE

1: HbhEIGEE

10

PCE

RW

EHBARIE .

0: FFBRIGZEIF

1: BRI EEE

BRI Obit BISS 9 {iz; 8bit BIEE 8 {iL,

PS

RW

EHEREGIERR. HREEMANEE.
0: {BEE

1: LS

PEIE

RW

PE FRliff#gE. ARAEMANSE.
0: E|k
1: PE Ahiff#Ege

TXEIE

RW

TXE ffEgE, B ERATES,
0: ik
1: TXE Sh{sge

TCIE

RW

(EREERPRAERE. ARG ENFTEE.
0: =k
1: TC Hhf{#ge

RXNEIE

RW

RXNE SHlf{fge; HIREEMNEE.
0: =
1: ORE ## RXNE Fhif{&ag

IDLEIE

RW

IDLE FRBffFRE. HEGBEMNFTEE.
0: =
1: IDLE =hif{Eag

TE

RwW

1E3%fERE.
0: {&iXEIE
1: {&i%fERE

RE

RwW

EWfERE.
0: EWZEILE
1: $ZUfERE, FREAHEIN start i

RWU

RW

ZURER,

ZNIZREE USART 287 mute &=,

LR mute IRUFS, ZEFREA,; IR
BEIREERS, Z5Fenas. EREFEEE
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Bit Name R/W Reset Value Function
FF%5 (MbtitEk?E IDLE) BEF=8
USART_CR1.WAKEDbit 1z,
0: BEWERATIFEL
1: BEUER/oRRERL(
i 1 EgEIZALAN mute #8(F], USART &
BESEK T — M UEFT, BUE mute I
T, FEEH idle BRI MINREE,
i 20 HEEAIRCHE NGRS
(WAKE=1) , £ RXNE #EAT, TR
1B RWU {iL,
&IE break M,
MG ENZETFEE, KX break 15, Break i
0 SBK RW 0 A stop (URIXfE, BHBETZSTaR.
0: AKX break =15
1: Ki% break =15
28.5.5. EHIZFFSE 2 (USART_CR2)
Address offset:0x10
Reset value: 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res. Res | Res Res. Res. L | R Res Res. | Res. Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | LINE CLKE | CPO | CPH | LBC LBDI | LBD
N STOP[1:0] N L A L Res £ L Res ADDI3:0]
RW RW | RW RW RW RW RwW RwW RW | RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31:15 Reserved - - Reserved
LIN #=Ez((ERE,
BIEFEMES,
0: LIN#&RHZELE;
14 LINEN RW 0 1: LIN#&=(f#8E;
LIN®RHT, @idfHEse SBK {iZ, &iX LIN [
breaks (13 1{{&f7) .
iE: ZEFRRNRASTS LINIIEE, NEER 0.
Stop FcE.
13:12 STOP[1:0] RW 2'b0 00: 1 stop bit;
01: 0.5stop;
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Bit Name R/W Reset Value Function
10: 2 stop {iZ;
11: 1.5stop;
i¥: USART1, USART2 #1 USART3 {32+
1stop bit ¥ 2stop bit, BMY bit13 B%Y, bitl2 &
ENO.
CK pin {££8€.
0: ZEk;
11 CLKEN RwW 0
1: CK pin f&gg;
AHFELRIRT, ZURE,
GNERN
10 cpoL W 0 FEARIC, CK pin Bt EtRiE.
0: fEBES, CK pin NBE(R(E;
1: {E@&ES, CK pin HiRESE;
ZAAERSART AT CK pin #itHET$hAIAE
fiI, B5 CPOL i—2T(E, LAF4FrRadRdsH/
9 CPHA RW 0 HIEXRA.
0: F—PEMEREE N EUERIRG;
1. B HMEREE N UERIRE,
e (EUERIRSFREK R ESTE CK pin B,
8 LBCL RW 0 0: RE—(EEERAIEHPBKHFATE CK pin HEitH;
1. RE—EUERIRIFHEKHRAE CK pin it ;
7 Reserved Reserved
LIN break Fr#f{#EEE,
0: ZIk;
6 LBDIE RW 0
1: RS
T ZEFRRNRAF LINIDEE, NEER o.
LIN break #lIH<E.
0: 10bits &M break;
5 LBDL RW 0
1: 11bits ¥ break;
T ZEFRRNRAIF LINIDEE, NEER o.
4 Reserved Reserved
USART itbiit,
3:0 ADD[3:0] RW 4'b0 Z5Fea AT 20 EEE mute 1R, FAIE 4bit it
HERAERATROSEL.
28.5.6. #=HIZFFE 3 (USART_CR3)
Address offset:0x14
Reset value: 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

440/511




PY32F031 R5IS%&Fff

Res Res Res | Res Res | Res | Res
Res. | Res. Res. Res. Res. | Res. Res. Res. Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
AB
Res ABR- R OVER | CTSI | CTS | RTS | DMA | DMA | Res | Res | HDSE | Res | Res EIE
MODI[1:0] 8 E E E T R L
EN
RwW RwW RwW RwW RW RW RwW RW RW RW
Bit Name R/W Reset Value Function
31: 15 Reserved - - Reserved
BRI ITEL
00: M start (UFFHANERIFER
14: 13 ABRMODI1:0] RW 2’b0 . A
01: TEEAEITEANE
24 ABREN=0 8& UE=0 i¥, %7 RE.
BniRITER(EsE.
12 ABREN RW 0 0: &b
1: BEEREEREERE
Oversampling &=,
0: Oversampling by 16
11 OVERS8 RW 0
1: Oversampling by 8
ZAHE UE=0 [T E.
CTS HhlffsERE,
10 CTSIE RW 0 0: Z)F;
1: CTSIF Flf{sERE;
CTS {#ge.
0: CTS FE4imizhIZELL;
9 CTSE RW 0 1: CTSHRIU(HRE, HBEXU CTSHMASN O, 7
SHTMEUE. LR, BEIESABUESEFRE,
BZE CTS BRaT=EohEH.
RTS ffgE.
0: RTS 4RIz HIZELL;
1: RTS HithifEae, KRB buffer RiFAT A
8 RTSE RW 0 == s NPy SANNL Ay s RS
SNEK TR, BREERETRE, &IX
BFEE. RTLUEKENET, B RTSEAEG
2 (0) .
{EIXAT{#FRE DMA,
7 DMAT RW 0 0: =yt
1: {EiXAT{FEE DMA;
FERWHT{FERE DMA,
6 DMAR RW 0 0: %)}
1: FZUIAT{HEEE DMA;
5:4 Reserved - Reserved
= ,y I\Li xo
3 HDSEL RW 0 L
0: IEEWMITHER;
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Bit Name R/W Reset Value Function
1: PN TR,
2:1 Reserved - - Reserved
iR ERE.
. AN
0 EIE RW 0 0: UL

1: ISR FE. overrun $&1R ORE. 85 NF b

WiTfEERE.
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29.

29.1.

29.2.

29.2.1.

BITHMEDO/NI2S (SPI/I12S)

AMBIKITEI T 2 SPI/12S 18R, SPILERE S 12S K SPI CRC IhgE, SPI2 iEHRFKEE 12S
B SPI CRC Ih&E.

=M

SPI/12S O LABE A IE SPI MY ERESZHF 12S B, SPHEOZNATIEE sPI A, =Tk
BISEHEINEEN SPIRIITHEE] 12S 1R,

ERITIMREO(SPYAIFS R SIMNBRELUFNT. NI, BIRLSTHNERE. O
WECER TR, FAINBMNREIRAIEEIIH(SCK), EAXEUZERESNIIE. BIET
ZMAIR, BEERA—FUEHIELNNERTELER, EAER CRC RIGAIIREE.

12S B2 —# 3 5|MNEL BTROBAMY. EXIFUMERNE, B1F GFlil 12S ffE, MSB
M LSB XI3FHmEE, LK PCMAREE., BEFNTERF, ATLATHFREEMM 2 FET. HEFR
FiRER, BERORIMNBIIMNRERHEIMES.

FE2RE

SPI B4

Master ;& slave 12z

I&EN T RZEH

2 HHENTRLSER (BN EEELZL)

2 BT EEER (TWNEEHES)

8 fEE 16 M(EHIMUSE

XiESEEL

8 MNERBRFERDINREL (FRAS frowk/4)

MIRTRER (FRKA fecic/d)

FrEElAIMEIC YR AR g 41T NSS BIE: E/MEMERINAIaESEE
Bl YRR BT SRR R IAEL

AIYRIERYEEEIN, MSB fERIEK LSB 7£R/1

AR SRR E RIS

SPI REITINEIRE

XIFAEBEREY CRC

— FEREENXT, CRCEILUMIEARE—NFHRE

— EENTEXPEEEINSRE— N F BT CRC 15

Motorola &z,

AIRLAS [RErRRTRYERRTCHE, 1IdELAK CRC #ERInG

2B DMABEDRIRE 4, FEA 16bit (AEUEMURE D 8bit BF, ZEEJI 8bit) AIERA
z{, Rx #] Tx FIFOs

443/511



PY32F031 &5 SEFHf

29.2.2.

29.3.

29.3.1.

12S FEE4HIIE

BTEEINRETSEK)

FaiENRIE

8 IR RAE TR IMES, FRISIEIARIS SRS (8KHzZ Bl 96kHz)
HIRAETUETLAR 16 {7, 24 s 321U

SIS EEEHIESM 16 f7(16 fEUEMEL 32 (16, 24 B, 32 [IEHEI)
AYRIERRT R M FRERS)

MAEEET TR iR AN T/ NI RS HAREAL

16 (RS Fes AR RE IR, EEEMmRSE— 1 517

SIERY 12S Y

— 12S XRiEtnE

—  MSB XIS (ZEXIST)

—  LSB XIFFRE(BXIST)

— PCMiRE(16 foBEM L KEREMREILSEE 16 (R & 32 IBiE)
HUEFSERUE MSB 1E5%

RIXFIEZKERRS DMA &2

ERFHETLUSHEISNR SRS, LEREIES 256xFs(Fs NESRIEFIIR)

SPI I gediiA

L

iR
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< APB bus >
Read
RxFIFO 0 0 FTRJ DS 0 0 0
MOS! < SPI_CR2
MISO| | E >
LSB First
LT
" Communication control [€——— °
SCK[]€ Baud rate generator < BR(z0) L
— I
L SPI_CR1
Master control logic 33& B(')'g' 0 o':uxw SSM ssl
L 2 - v
NSS[|]
& 29-1 SPI {EE]
SPIIEN 4 15 |BISFNRERHEE:
MISO: EREWMNNREEESIH., %5 MEME TRIERIE, EERD TEIEEE.
MOSI: FiRFRH/MNKERASIH, Z5IMEFEN TREEE, EME T EBEE.

SCK: &[Orteh, EAERENEE, MESEAYA.
NSS: MIRE%EE, BURTF SPIFINSS BNRTE, 1% pin BJLABIE:
— BEREERAIMI

— R EEm

— KIS EHERT SR
SPI BEAFE— NI — M EES TIINZERNER. SSBEDMREER: — 2T,
B ERES EEEE. RIENARR, JLUEREENSIMTREGEEAMIL NSS 55,

29.3.2.

BENFPEMNEE

HYARNMARS, SPIaLMER/ARNEEH TEN. XLEREFH 24, 3% (Y
NSS management) (& 4 £ (584 NSS management) , BTUBHFEEHENEE.

29.3.2.1.

EMTERE

REER, SPIHEEMENTEN. MXMEET, EHFIMIA] shift =5, £ MOSIH]
MISO Zj8], fEFRRMRANLESI—E, 7E SPIEREAE, HEEETIRHARIEREAIHR
i, FHET MOSI RIXEIE, M MISO BUCREMNAIETE. SEdEmEHTc (B8 bit#k
shift 58pk) , EEVMMNILZERYSERMERREIE T,
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29.3.2.2.

29.3.2.3.

MISO MISO r[ | TX shift register |

Mosl MOsI I | RX shift register
SCK SCK I *

NSS

| RX shift register

TX shift register

? SPI clock :[
generator }

Master Slave

& 29-2 XN T R FA/E MR

ENTIEE

BITI%E BIDIMODE bit (SPI_CR1Z7F88) , SPIBJLAT{EFE half-duplex &=, fEIXMEE T,
FA 1 1REAEZ TSR master #1 slave shift ZF77EsRYERE, EBITUSTESR, A& SCK HNATHNG, #IEAE
P shift F{FesZ(BLA BIDIOE (SPI_CR1Zf7&s) EENARE, RSB, HZEET, master
#9 MISO pin ] slave 9 MOSI pin #ZFE51E/9 GPIO {AEL R FE{ER.

TX shift register

RX shift register

RX shift register

i

TX shift register

? SPI clock »-

generator
NSS NSS
Master Slave

29-3 W T A/ EB ML

NSS pin BJLA#E{EFETE master #] slave Z Bl THEAHESIR, BNERY, NSS BAILIAER. AE%

l)Il: E?)Eglj\] HBLEE

EZECE T, master B MISO pin #[] slave BY MOSI pin ETLARB{E GPIO,

BTiE(E

B3 RXONLY (SPI_CR2 Z7728) , I®5E SPIf£ transmit-only B receive-only, & SPI T

{E1E simplex R T, FEIXMECET, 7 master # slave B9 shift HFeZ @R ER 1 1R%. 53—

MISO 1 MOSI pin A {ER, BILAMITERER GPIO,

B Q&REEI (RXONLY=0) : EEBESE£WTHE. NMARERERNRO LEAES. XNk
AaJ LA PR /ERY GPIO,

B EKEL (RXONLY=1) : JBITE{ RXONLY, RFATLA disable SPI#IHINAE,
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> fEslave I BECE T, MISO a4 disable, iZ pin #FE{E GPIO, ftfY slave select (558
AT, Slave 424X MOSI pin BUIEUE, HWERIRIEIESHEEREBIRTEUE buffer RIEC
=1

> 7 master tRECE T, MOSI#H# disable, pin BJLAR{E GPIO, RE SPI i, AiMsS
SHOELSRITE. FILERHRIE—ARIES RXONLY bit 3# SPE bit, &%, HEIRHE
MISO pin B4\ pattern 5268, FHENZUE buffer,

RX shift register % MISO MISO TX shift register |
—®  MoOsI
X shlft register Mosl 0s RX shift register

SPI clock SCK f

generator
NSS NSS
Master Slave

El 29-4 BT BMH/EREHMN A

(ERBU TR MRS TFUIEREL)

(1) EENFIMINZERTLAGER NSS #HTMEHEHR. BIiEAY, NSSAILIAER. AR
MEERIE,

(2) 1E Rx shift ZFSRVMNBREIMIMNEE. TivER transmit-only BT, FrESEHE
WGEPSENE TR DT el =

(3) HIZECE T, IAAY MISO pin #4#EF{E GPIO,
BITRERAMRANLE (7 BIDIOE bit RAEKERS, XWEEAMAERE) , T simplex @HFATLL
#% half-duplex BHLE.

29.3.3. SMHEE

E—NERNREESIRIMNEER, AN, (£ GPIO KEME NSS, EHWE
THMRIER ML NSS IEEE M. B5eiX1, WERETAIE RN MBS T .
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29.3.4.

NSS
[ Rxshiftregister  |—} MISO M'SOI | TXshiftregister |
TX shift register [ [} MOs! MOsI { RX shift register
? SPI clock 4 sck —P SCK f
generator
101 NSS
Master 102 Slave 1

103

{MIso TX shift register

MOSI RX shift register
SCK I f

NSS
Slave 2

TX shift register

RX shift register

NSS
Slave 3

29-5 NS =MIRZAIMHLERS

NSS EXFhECE FEENimA#FER., YREd SSM=1, SSI=1 351E{F{a] MODF &iR.
HFMHEY MISO iEEZZEI—E, Fra ML BAE] MISO B GPIO BZE{E/ AF open-drain,

ZENEE

BRIE SPI REARKIRIT AR Z NI, BNBFALAERERE feature, 1% feature AJLAK
WA ML E R ER RSN T R EREETR. SFERZIXMMENR, ZERAEENTE MmN
1&zURY NSS pin,

EXFET FERANLLLE SPI BRANEREATEN, RARRRE— M IRULELHEEL

&,
SPRE, RETHMMRISMUEN. —BETREEFIREG, EECUIRMEIERL, Fta

HIEBFLITE IR GPIO L5 FEHRT RBIMIL select input, TEIZIATESTEE, BXEIMIL select
SERBE, EHISEAT R ERIRE] passive mode, FHEFIOHETA.
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RN BRER—REEGHERIERK, QP REMar~4E (55 MODFEH) . RERAF
LN B—ERERA IS (FIa0: BT REaTE XS T RRIARAEBRHERE T—R =)

| RX shift register I I MISO MISO I I TX shift register |
TX shift register | Mosl MOsI { RX shift register
? SPI clock I SCK - SCK I SPI clock
generator generator
GPIO  —P NSS
Master Slave
(Slave) (Master)
NSS -— GPIO

29-6 Multi-F#], application

NSS RN REMREC EREH NG, fAYEXRFEEFERET MISO #itif=sl, M passive node
WECERMAL.

29.3.5. MIEE(NSS)HIEIE

ML mode, NSS{EATRERIRIERAN, FEMTEESENER. EEH mode, NSSBERTLUES

WMEXAILMEABAN. SIEAMANE, BRUBSLESENNSL DS, SIEmER, SrILAKa)

BPMMNBINTIERES.

BT SPI_CR1 25778509 SSM bit, AJLUSIRBMAEEERFMH management:

B 4 NSS management (SSM=1) : FEIXNMEEET, M select (FSHAERAY SSI bit
(SPI_CR1&78%) {E3KzN. SMNaB NSS pin s Bt AR,

B B4 NSS management (SSM=0) : EXMER T, B/ ATEENEE.

1) NSSHH{FRE (SSM=0, SSOE=1) : XNMERENXE(EAENAIFER. FHEER NSS pin,
SPI —fEEHUETH(ERE (SPE=1) , NSS{ESHHR{EHFAIFKEE, HE SPI# disable
(SPE=0) . ESEHMNAS, SPIREEH{TIXM NSS BLE.

2) NSS#i disable (SSM=0, SSOE=0) : & MCU fEi5%& EAEAFEN, XNREFHTS
FHEES. G0 NSS pin ASHFHIE, SPIEAFEN] mode fault K7, T BEIEEEE AN
R, FEMVUESL, NSS pin fEATRERIIEEA, =5 NSS JRRT, MHIRIES,
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29.3.6.

29.3.6.1.

SSI control bit

0
NSS ] GOIO
Pin [ logic
NSS
output
Control

NSS external logic

NSS lutput

SSM control bit

NSS
Inp.

Master
mode

Slave
mode

Vvdd

OK

Non active

Vss

Conflict

OK

NSS Output

(used in Master mode and
NSS HW management only)

SSOE control bit
NSS internal logic

[&| 29-7 hardware/software slave select management

@il

£ SPIiETERIE), EWFNAERIERRH T, SCK (serial clock) 15#uRE% _ERY =S BRRAFISREE
EEE. BIUEBURTFITHMERL. AT EMRIMERIEUENISN. AT TER, EVFIMIAR

BEERAEITE.
R SR FNAR =Y

J@IF CPOL #1 CPHA bit (SPI_CR1 &Hf788) , W4 AILIECE 4 MAJ8ERYRTF. CPOL (clock po-
ZAXSENFIMNTE G S0, WS CPOL 4%
£, SCK pin B{EEFAPRZE. MR CPOLIKENR, SCK pin BEHEYA IDLE R,

SN CPHA#EEZ, SCK NS MNUGRRKEMIIE— M EUEM (R CPOLHENL, E T
B, BURLEFE) . ERHREERNEI, $IEWEE. MR CPHAEERI, SCKHIE—NA

larity) =R B EEEHITHY clock Y IDLE R,

inERE— MERAVEHE(L (AR CPOL #EN, 2T

HIAY, FEESIE.
CPOL # CPHA Y4B &151F 7 B ERAT $IiA.

1£ CPOL/CPHA IZ= R, SPI W/ disable (SPE=0) ,
SCK B IDLE IR&WRXIRIHE SP1_CR1 ZiFasieZEZaItkit.

230 R

0, GUREFE) . R seE
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29.3.6.2.

29.3.7.

MOS| :XXXXXXXX'V'?B”X i Y ; Y ;X i Y E Y ; XLS:B“X

E 1 T G G 0 G D G B B D

N
Capture strobe ' | | ' | | | |

MOSI :XXXMfB'tX ; X ; X ; X; X ; X ; XLS%BitX

T

AT
N Y S N B

29-8 FiEAT AT FRE]

HUE bit IRFEURT LSBFIRST bit BIIRE,

R

Bid LSBFIRST bit(SPI_CR1 Z7788), SPI shift Z{788n]LARES MSB-FIRST 8(# LSB-FIRST,
S DS bit(SPI_CR2 Z51788), IEFEUEMAIAIEL. AR 8 UsE 16 (KE, 1ZRENT

RIENERNERER.
SPI EeE&

SHFEHFIMN, SPIEERE/LF—H. YTEREANEREY, EREINEDNE. AT
TRERE, HITIATER:

1.
2.
1)
2)
3)

4)

SHEXH GPIO 7728 EE MOSI, MISO #1 SCK pin

5 SPI_CR1 7728

B BRI2:OJECERTRITE (MUIERAFE)

EtE CPOL §1 CPHA

&3 RXONLY ;Z BIDIMODE #] BIDIOE (RXONLY % BIDIMODE FEEEAIERN) , i
simplex (& half-duplex {2z,

fiE LSBFIRST
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29.3.8.

29.3.9.

29.3.9.1.

5) BECE SSMFISSI

6) BCE MSTR bit (EZEH NSSEEH, SNRFHMHECERLE MODF $51R, k% NSS Ry
RIRE)

1. 5 SPI_CR2 %7788

1) FEEE DS bit, EEREEEMIER

2) FEE SSOE (MEXAFE)

3) BEE FRXTH bit, RXFIFO F{EX/SXS SPI_DR FHF281aRaIRERd 55

2. E1EMNAY DMA EH17:8: EcE DMARY SPI Tx 1 Rx iBE

SPI {H#ETTE

HEFAEENURIXRTHZ BIfERE SPI ML, WISRAXFGIE, FHAERVEURERAIRERRE. MLRY
RS FesET e EEIEN R, SAEBRAENEE (HETERHFNE—MNE,
HEWMREHMESREENER, EREEHTHBIERZA) . SCKESKIRTE SPI ME(E
BEZHI, EETE IDLE RZ level (FAMAHHEIRIRME)

Full-duplex =, (8# transmit-only) , = SPI{##{FEEFHE TXFIFO A=, &M TXFIFO #{TT
—E, EHFHEER.

TE{F{TEH receive-only 3, (RXONLY=1, 5¢# BIDIMODE=1 H BIDIOE=0) , 7 SPI #{$aE
f&, ENFRETR, REZRIHRE.

XtF DMA &b, BMNEARNETAR.

SiEEmTEIRE

RXFIFO 1 TXFIFO

SPI FiE#iREMENEBTIRE S 4, EEN 16bit (HEHEMIZE /0 8bit Bf, ZRE 8hit) AY FIFO,
IZ4SE(E SPI BEMELUESEEIR AT IIE, HI5LERT CPU RARAMESIESHIENEM. &
EFEEHIZAY FIFO, DU TXFIFO 1 RXFIFO, XLt FIFO #FTERTERY SPI &,

FIFO HQMEEUR FZMESE, 8iF: HEEE (8T, FWT) . #HiEmng

iE SPI_SR H7EaBEIREERIE RXFIFO FIARIFIEENEIEER. 5 SPI_DR &HFE, &
FIFO REPFINREMNE, FAHSRIEIE. EhRMUEE S RXFIFO BEXFF, FTLVL[1:.0]
1 FRLVL[1:0/fZ87R 7 FIFO HETHI S B3,

XJ SPI_DR HF2RRERHRI/EIT RXNE SMEIE, JEUETFMERSTE RXFIFO, 25 HHAtA.
% RXNE #iBZ, RXFIFO FiIANERTH.

B, SERXEIEN, BT TXE SHEEE, & TXFIFO Level NFHESTLEREN—F
i, ZEEHemik. BN, TXE#BEE, FHE TXFIFO #AAEHN.

FRIXRERY75E,, RXFIFO 1 TXFIFO #BRILATE 4 NEIEDT

TXE #1 RXNE S4EEILUEEES. FHF] DMA ST,

2 RXFIFO &R, MNERT—MEUESIZM, W overrun =4, Overrun SER LB EIFFIF
WA A,

WERAY BSY M ERT 1 MHRIEUEMANETERRT. HTHMEEEEAVRM, 7£ master iHAY
PN EURMZIE), BSY fntRiSFE N, 1B7E slave S MNUENUER Z(E), BSY 2FEFR/N 14
SPI Clock ZEERYEKERYE,
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29.3.9.2.

29.3.9.3.

HUREIAET, HM TXFIFO REANSIR, TLUBITIRE CLRTXFIFO {i, i&% TXFIFO £4E,

MITIEHE TXFIFO BEsSuRE N TE(E.

5L

— LSRRI LABIT single sequence (BiEKTR—RER. JREWFEE, B maser B TXFIFO

BEHAEYE, sequence FFIAFURERHTT, FHERSSHK master IELEZAYIRM, BEI TXFIFO =, &

[S1Z LEEFEIMIEE.

7E receive-only 183, BD half-duplex (BIDIMODE=1, BIDIOE=0) #& simplex &z (BI-

DIMODE=0, RXONLY=1) , £ SPI#{FaEF0 receive-only 2R AEE, master FiaZBIFFHAKIE.

Master —ESIRHATER, BEZF master 5LET SPI & receive-only &3, Master ZELERGEKIEL

2.

= master BEBLUESAVER (SCKES2EENRT) |, RMEFFAIEIN, master RREESE slave 4t

BHUERNEED. BBYER, master RAREENEE, FRESETENRH, HESHN

i, SEEA delay IEUES. BFEHNRE, XITF master 8E slave 3Kiit, 1&H underflow $EIR(E

S, RBT slave EUEET master KEFKEIE (BIfE slave FEERANERHFEYE) . WF

slave, BIFRISIARMER DMA, TEHLEENV), BiRSRSHBER.

B sequence #BXAHE NSS fkpE(E, ERES slave RFFIEEFEHTEANEFHI—

slave, f£—/NER slave %5, iZBWEMR NSS Xiz#l slave,

Y BSY #EN, BERTIEEHTREIEMARE., SEIMRIEWSTHAT, RXNEIREERL &

JE— bit #REE, FFEEBENIRMIEFE RXFIFO /.,

M sPI SR

24 SPI# disable 18, WUZERFFERT disable fifE. YT HRSF disable SPI RURZEREEMN,

AENAL, MRt EERE, REHFNIIFEER., XFER T (disable) , EAEHITAIR
SR, E—ERR, disable RIEEWH—E=IHESETNNE.

X TaE transmit-only BN, ENAILASE IHREERIXNESUERTHRRZE, EXMERT,

ERENHIEREG, MHHEELE. EZYNER packing mode (HZEFENEE0EUEM, LAKE

—L dummy FPHRE) , EXEE T, SPI# disable ZHT, FAFPXAERIRER disable 7

2. 2 SPIff disable ZEENLAIXRT, WRUEAS—MIRREIEEHT, HE T M EUBREE

TXFIFO R, SPIRIIRERAREILIRIERT,

BFEHRTEHT receive-only 18X, (FLILELATHHNE—TTARELEIME (SPE=0) ., ZE{TF,

EHRITEIIH SPI disable i,

= SPI# disable, HEKEIRIEENLIRFMIE RXFIFO F, XLSEURMIRE T—IR SPI (FREEFT

YRFTRIFRS 2 BN ERIR, ARG LEERIERIEEE, SRS SPI i disable B, RXFIFO 2ZRY (&

FAIERARY disable 7itf8, EE B ARMERLAIBILATEN SPI HF:8) .

R disable FFEEET BSY IR, HEF FTLVL[L.0], LABRERARTSH. EELIBITRE

BRI E SRR EEHI TR ERILER, Hila:

B X NSSESHIRHERE, THNERMIURMHIERA NSS b, =&

B H5EACRE FIFO IR EEURRAT, WRREHNEUEMEE CRC WUBEEMITIEF.

IEfERY disable fitf22 (receive-only HRTUBRSM) -

1. FfFFTLVL[L0]=00 (RBHIEERIX)

2. ZEfFBSY=0 (REHEIRHIET)
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29.3.9.4.

29.3.9.5.

3. Disable SPI (SPE=0)

4. i#UE, HEFRLVL[1:0]=00 (SERrERIEIREERE)

HF4EE receive-only t83%,, IEHERY disable JFif2E:

1. ERE—EUENIEHESTESD, BT disable SPI (SPE=0) , ¥IWrEUiRE
2. ZFFBSY=0 (REHEIEMEHLE)

3. IEHUE, HE FRLVL[1:0]=00 (EFrEZEEEIRIEDR)

DMA {&46
AURKRIERETIF, FINREIEANZ/SERE, LAEES: overrun, SPI B&EERIBER/M YA
DMA 8873,

4 TXE 80 RXNE # &N, 774 DMAEK, Tx F1 Rx buffer BXRSZAYER,

B RIER, X TXEEAN 1, U4 DMAEK. 7AfG DMA £[@ SPI_DR FHFEs5AEIE.

m RS, X RXNEEAN 1, WF=4 DMAERK. SAf5 DMA it SPI_DR Z/ZE80%0E.

L SPI N BIERIEEIE, TILAR(ERE SPI Tx DMA BB, EXMERT, EAREKEINEESs

B#IEE, OVRINEMMEERL, = SPI X FAIEEIEUE, FILAERE SPI Rx DMA @&,

ERIER, X4 DMABARBANTITEERIXENEIE (DMA ISR Z17280 TCIF fRSAHEER) |, &

LAUBIE I BSY 1REEHE(R SPIBINETK. XEM¥ESR S disable SPI SEZFHA stop 2R,

BRAVEREIR, MITEFRF FTLVL[1:01=00, AEHEFR BSY=0,

LFFeAER DMA BITAT, AR5LE DMA BEEENERSEHRE, UWRENATEER:

1. {#HBE DMA Rx buffer (SPI_CR2 9 RXDMAEN bit) (%15 Rx DMA #{&F3)

2. {#BE Tx Rx DMA streams (£ DMAZ{ZEEE) (W5 steams #HZE!)

3. fsiBE DMA Tx buffer (7£ SPI_CR2 2517859 TXDMAEN bit) (%15R Tx DMA %)

4. BT SPE bit {58 SPI

&bl FALA TSR K SR :

1. Disable DMA Tx Rx streams (£ DMA Z1FE8E) (R stream #{ER)

2. 1Bl SPI disable #ifE disable SPI

18135 TXDMAEN 1 RXDMAEN (SPI_CR2 Z51%88) , disable DMA Tx #1 Rx buffer (415

DMA Tx and/or Rx #{#F8)

BEE

APNE—LHNNF, XERFYTER, PlEE DMAEZEERR. ATEK, BE

LSBFIRST=0, CPOL=0, CPHA=1, tBRIH7ZEM) DMA BIFEtE.

1. LNSSHEM, SPI#fHRE, Slave FFEAEEEI MISO, (X SPI ZIEaE NSS ToiAT, Slave <
BizE MSIO) . XITF slave, URHFTERIATIEES master FEEHITTIART, RAVEREIRE.

2. TEmasterim, {X7E SPIE{FRERT, SPIIMEEIEHI MOSIFI SCKES ((BEIENSSES) .
WNER SPI 4 disable, SPISMEFIM GPIO WiFF, FEIFAIXLE FRIEBFERIRT GPIO RIR
=

3. fEmasterim, WMRBAIELRY, N BSY EIMZERIEFERY. # slaveim, BSY (ESEEUE
i BB ETMEED— e EEA.

4. HBZHTXFIFO M, TXEFSAHEE.

5. 7£ TXDMAEN bit—FE&f7, DMA {hEiIFERIFIS. £ TXEIE KBRS, 74 TXE Fif. %
TXESSHBXET, FHam TxFIFO (2HiEdE, B TxFIFO I, & DMA (RIS,
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6. WBRFIEEREIENEIESSHT TXFIFO, DMA Tx TCIF it R EEEZE SPIER AL
XAMFETE SPI 3ZEHZ A, —EH&EAS.

NSS —‘ ’7
sk U TUUUIUsru i ooy UUu e
‘ 2 2 2 2
BUSY
< DO > < D1 > < D2 > < D3 > < D4 >
Mos| 7)el 51413121 2(0 7)el s)a 32 (07 6 )5 4f 20} fel a3 2l o7l e) sfat3 2l ol
SPE ‘
| Enable Tx/Rx DMA or interrupts ‘
A\ 4 @ DMA or software(polling or interrupt routine) control at Tx event ‘
o
FTLVL oo | 10 11 ) 10 Juf 10 (o1 i 00
X Thandling
TXE Note 1
| ; B
! Dn+1 Dn+2 Dn+3 Dn+4 >
MISO ﬂGﬁﬂﬁﬁﬂﬁﬂa999Eﬂ@ﬂ@@@ﬁ@ﬂ@ﬂ@ﬁ@@ﬂﬂ@ﬂ@@@@@ﬂ@
RUNE | [ I
DMA or software(polling or interrupt routine) control at Tx event }—V @
FRLVL 00 ) o1 10 | oo 01 [ 10 o1 | oo

& 29-9 FHNEXWNTiB(SE(bit frame=8)

29.3.10. KSIFRE

N FERRFEE 3 MASIREG A LIS IR SPI REERTIAE.
29.3.10.1. RIEFEHRXZFE (TXE)
X TXFIFO BB AEHERENEUER, TXE inGAHEERL. TXE iR&(5 TXFIFO level
BXR. ZInSNEEHRF=ET, BE TXFIFO level NFETF 1/2 FIFO REASWRHES.
WIER TXEIE (SPI_CR2) &I, W&SF=EHMnER. = TXFIFO level XTF 1/2, ZA#EB0E
29.3.10.2. EUEMIESS (Rx buffer not empty) #RE(RXNE)
9NER RXNEIE fiZ (SPI_CR2) &z, WF=4rHlf,
L EARZHARBRIZ, W RXNE #HE 4B ES.
29.3.10.3.1t (Busy) #F=&(BSY)
BSY inGHEHE ESER(EALITTHR), HWIRERE SPIBERIRTE.
HEMIREN 1R, KA SPIEICT®&E, BEE— M EEEXNEEBER T(MSTR=1,
BDM=17H BDOE=0), fE#UHAE BSY 1R REF/I1E,
FERHEXRA SPIHRRFFHNET RN (ERIRENE) 28I, AILUER BSY irsialiEmEnsES
R, XERTLIBREIARE—RER, BRNEETSIRE TRIERT,
BSY IrSR AT LA TFES ENERPERE R,
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BT FEXAIWAEKIER (MSTR=1, BDM=1F}H BDOE=0), ZH{EHFFIART, BSY in&t
g1,

LA ERiZinE B #iEkR /90’

e 24 SPI #71EFAHY disable 18

o EHIRI, Z4% MODF=1

o FHURH, HJEWTH, FTEEMEIRERX

o MIRT,, TEENEURERZIE, BSY iREEBN 0, FHFSFED— SPIBFEHA

Note: AE(EF BSY irS RS MR REF . (£ TXE #fl RXNE B&1E,

29.3.11. (BT S
29.3.11.1. FEHKH(MODF)

FREIKE (MODF) (VRLETE: Z NSSTERRINES (SSOE=0) , NSS5|MEHHEIETE
T, FiZEAI NSS BEHME,; sETE NSS 5HIHEXNEIET, SSIAHEENORY. LA,
MODF fi#BaE . FEEBT SPHREBLATEIN:

e MODF &1’ WIRIZRE T ERRIE i, W4 SPI Hlff;

e SPE {#fiig N0, DUEELE—EH, FHEXE SPI&EO;

o MSTRi#iE/0'0", ALEIEBLIREHAMELR,

THERIZERETER MODF {i:

1. 2 MODF I &/ 1R, T —IRXT SPI_SR H{FesiUiEs S21(E;

2. AJF5 SPI_CR1 &{7s8.

FEBEZ MCURIRZRF, ATEBHIMSMNRERIRR, VIRSAEIZEIREFEINSS I, B
MODF B TEE, HEla= /5, SPE #1 MSTR (ARSI INIEIERE.,
HFLZLRER, X MODF L1, BHATIFIRE SPE f1 MSTR {i,

BEEET, MRS MODF IABEEE N1, A, AZEEERE, —MIFULUERET
MODF IR T, &FMNIRERIER; AT, MODF fIFErageHI T2 mss, hRiERFaTLAh
TN EMNFIREZIFINASRMERIRSFIRE.

29.3.11.2. 13§80

SEIERENSE MR, FFE RXFIFO iRB BB EFHZNEIRVEEER, 74 over IERIEIT
B, MRKARE BB EEELRIRKEIREIE (RXFIFO 7)) |, RiERMERE.

2 over EEBITERALE, FKEIRNEIEAS overwrite LIBITERTE RXFIFO HIEHE. HEKEIRIHT
HiEmRES, FEEE T RAIRIEIEERR.

FORIEH SPI_DR 2517881 SPI_SR Z178Al45 OVR i&kR,

29.3.12. SPI Hfx
7 29-1 SPI HHlfriEsK
FREREE( SRS (ERE=EIL
TXFIFO Zf34es; TXE TXEIE
HUEZEIE RXFIFO & RXNE RXNEIE
FIRA SN MODF ERRIE
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R | OVR | ERRIE |
29.3.13. SPICRC

ATHRERIFHRNEIENT SN, FIAR MR CRC iTHEEE. SPIHRAMT TR REN
CRC8 8, CRC16 It&, FIEES 8 fiiak 16 i, XTFATEEMEUENIKE, KRB CRC,

29.3.13.1.CRC [EI#
£ SPI [3F (SPE =1) ZHi, BT&E SPIx_CR1 7728+ CRCEN {i3kfEF CRC it4,
CRC EEFRE ML ENGHIRESITITEN. 1ZITEEH SPIx_CR1 FHFe8+H CPHA
CPOL fixE X HUSKIERTENAG B TR, TTEHAY CRC [EEUERERITEMIGE, FEH
CPU &, DMA BIEHEH. XJiNZRIERKEIERERTHEMN CRC SRIXERIXA CRC AILE
B, i85 CRCERR fRELUSTEUREIR, 42 CRC iHENEMEFERT SPI BECEFIERAE
mEEs.

29.3.13.2.CPU {Z§lfY CRC (&
FHaFELIBEERIRIETIEI SPIx_DR HEHRPRE—1EIEM. ARLMIE SPIX_CR1 FH7F
22PIRE CRCNEXT i, FFERESRICIERIEIEMSTIAER CRC . CRCNEXT W/
Ra— M UEMERERANRE. £ CRC EHHAEEL CRC it&,
EIWZIE CRC $URFEH =R FHE1E RXFIFO F, XEHAIE CRC R, %5k
BB DX AR 16 UEHX, BFREKR—NUEN. CRC BIEmEBEETLIRE
BERNRESH— MR, (B, JRE—NMET 16 i CRC RIGH 8 [UFiEIRT, FTESK
A BEARIXTEER CRC {E.
LRWEIRE— CRC HUERT, SHUTEIRN, WRIZIEIRMET] SPIX_RXCRC H1Fe8. W4
WIGE SPIx_SR EfFEs+ ) CRCERR IrGLAREHIBERES HE. KHEIRESAN "0
3kiEkR CRCERR fni&. CRC #Uf5, CRC {EfFETE RXFIFO H1, WL SPIx_DR Z{7esLUEkR
RXNE 175,

29.3.13.3.DMA #&5lf9 CRC (&4
LfFFAH CRC B DMA tRR/SF SPI @SR, BIS4ARA CRC FARIEHIEIZ Ban5EmM (TEX
R TIEEN CRC BUEBRSM) . CRCNEXT IAEIRALEE, SPI &4 DMA BERTHEIES
WS BN BEHEIENE, HPhAEHE CRC i, 7EEKR, EEIN CRC EE(EHLERITH
DMA BxfiftiE, {BRFZGEEM RXFIFO B EKEIN CRC R, EAEBREFHE!
RXFIFOFr, AEXNTHEAT, =W DMA BERVIHEES T LUR EAERKRIEHE CRC ERAVEER
IARYEE.
EREKERT, DMA BKUBETHEMZRESERNEIESE, MASHE CRCItE., AEET
DMA fI5228(%4, FRATCHEMER MEARMEFXTIE, ATLARTE CRC EXREEIGM FIFO
1A, FEEUER CRC (BiLERAY, MREERIEPHEE, SPIx_SR ZHF28+AJ CRCERR ini&
SHREL

29.4. 12S IjgEkgid

29.4.1. BFHhR

12S tEHRIEELN T :

457/511



PY32F031 R5IS%&Fff

APB bus

y

AN

Read
TX buffer

16bit

BSY

OVR

MoD
F

UDR

CHSID
E

TXE RXNE

MOSID } < $
MISOI:l

A4

NSS/WS

Data shift register

LSB First

A

[ +

A 4

Communication control

A A4

125CFG[1:0]

125STD[1:0]

CKPO
L

DATLEN[1:0]

CHLE
N

12sm
oD

12SE

Master control logic

A A

BRI2:0]

BIDI

E

BIDI
OE

CRCE

CRCN

N EXT

DFF

ONLY

SSMm

ssl

LSB
FIRST

SPE

BR2

BR1

BRO

MSTR

CPOL

CPHA

SPI Baud rate
generator <
oo <

12S CLOCK GENERATOR

A

125MOD :

MCKOE

0oDD

12SDIV[7:0]

12SxCLK

29-10 12S block diagram

BT 5557728 SPI_I2SCFGR B9 12SMOD {&4 ‘1" , BIEIfERE 12S Thae. LAY, AJLUE SPI1E
HRARE 128 E5E . 12S #0O5 SPIHEOFERASUERNS B, RSFIHRT.

12S 55 SPI £F8 34N |-

SD: EBRTEUE(BRETE MOSI 5IR), FSRAIEFNZE 2 B8AY 5 S FBIERIEUE,

WS: FiEERGIE NSS 5f), RN TMEEIREFRIEShE, MEUTERRA,

CK: ER{TETTR(BRETE SCK5If), ERAX TEARIMSSHEH, MR TEEA.
FERWIINBEIMRE R ETRERRT, STLASE—I05 | At

MCK: ERT#h(HIZBRET), 7E 12S BB NEE, FH788 SPII2SPRAYMCKOE i ‘1" B, fF
FEHEI MRS S S IBMER. BT ESHRERRITIRE S 256 x Fs, HA Fs 2SS
AR,

REMEEIET, 12S EHBESMIHARESER LB ERANMIMES. XM RESREEER
PEHAIRTERR, 12S R TA 2 MEYMIEFRR, — I RSt RE R ERXIS TS
SPI_I2SPR, 55— 12S IBFECE S8 SPI_I2SCFGR(FIIREEIMNE. WEERN. FUEE
. ZUEEM. HEREESE).

£ 12S 1##{ FAMFFIE 1788 SPI_CR1 fIFrGRY CRC E1788. RHE, 12S B N AFREFE
SPI_CR2 {9 SSOE {3, 1257728 SPI_SR Y MODF {iff] CRCERR {3,
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29.4.2.

29.4.2.1.

12S {EA5 SPI 1ERIRVESEEE SPI_DR FB{E 16 fEstastEdREmE.

ISR

=HREGXR 2N EE LEISIENRS SR ERETIaREE, BERERE— 16 (SESRER
. B, RELRENSIES TR S ASUER, RIESRER-PNAEE NERAYETE;
EFE, BTSSR, BT E 1758 SPI_SR §Y CHSIDE i3k # BB EInstR B FmA
Bl EEERRATARERESIE(CHSIDE fE PCM Y FEEN). BN BNEEEna
RS, ATLABE AT M EuEE R IEEE

B 16 {UEUEITEH 16 1

16 {UEUEITEH 32 1

B 24 (VEUEITEH 32 I

B 32 {UEUEFTEH 32 1

TEfEFR 16 (EGRY EEI 32 AR, B 16 fI(MSB)ERAENAIEIE, 5 16 f(LSB)HEEHIA 0, %
BERFEERMT, BAEES DMABKINFERZ/SEIE), 24 (f0 32 (EUEIMNFEE
CPU XJZ57728 SPI_DR #1T 2 )RIZHE#AE, 7EfEF DMART, FE 2K DMA &, 3T 24 (U
2, R 32MuE, =K MNHEEHE 0. X TFENEESAMENINE, RESRERSN

(MSB).

12S EOSHFUFMEMRE, FTLUBISIRES 7R SPI_I2SCFGR RY 12SSTD[1:0]4if] PCMSYNC

(Ve SN

12S TEFIiBtREE

EULFRET,

51 WS FRISRIEEAREREER TN AR, EARIESE—(EYEMSB)AT 1 MrS

HEH, %35 IHBEDAER.

Y E2ES LI

SCK

WS

O

DO D1

A
\4
\4
A

DS

P A

XX L A

SCK

WS

< DO g

D1

\4
A

DS

XX Pl — &mr

29-11 128 Philips protocol (16/32bit full accuracy, CPOL=0)
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sk L R

< DO >< D1 > <
DS XX FEPE X P X

s L R

ws |

< Do > 2k ><
DS XX i — &rm

29-12 12S Philips protocol (16/32bit full accuracy, CPOL=1)
REDERMES(CKR TN ERBEREE, BRsE LFHmEBEUE, WS EStAERMESHIT

PN,

scx U rUwr U r iy e

( .................... I.D..Q ....................... )( .......... I;). J‘. ........ )(...S.bjt.ﬁﬁﬂ?ig.}{ ........................

DS X 72 Pl  AEE

[& 29-13 12S Philips protocol (24bit frame, CPOL=0)

s U U U I

(.....................D..(.l ....................... >< .......... QJ‘. ........ }(...S.b.l.t.%%.%ﬂjﬂ.o..>< ........................

DS XX FiFE e

29-14 12S Philips protocol (24bit frame, CPOL=1)

460/511




PY32F031 &5 SEFHf

B EEY S 1SS SPI_DR #T 2 KiEH SR,

B EEEEXT: MREEAX OXBEAA33(24 i), F—IRE N OX8EAA, FEIXE A 0x33xX,
K 8 IR

B ERRURIVT: NSRRI OXBEAA33(24 i), HE—IXHEUI OX8EAA, FERIEH 0x3300, RS
8 RINEERNIEE, K80

scx L
s | '

< DO e 16hit3dilLHO >
DS X EFE L A

29-15 12S Philips protocol (16-bit extended to 32-bit)

£ 12S EEBMER, tNSREIRE 16 (EUEY RS 32 /=B, REEHE—XZE1FE SPI_DR,
SRR 32 78N 16 [AREE4E /9 0x0000,
ANERFFHEMEEFIAIEHER 0x76A3(H FER 32 i 0x76A30000), RFEEMF—IXSPI.DR, B
NEE OX76A3.
FERENFZEERE MSB EA\ETFes SPI_DR; TREAITXEA 1" FRRAILUBAFHENE, WRAETF
THERAINT, MRTLAF=ErlT, RXEHEETEME, BIERREXEHE 16 {ZAY 0x0000, e
IRE TXE FreEENaIFH. BKE, 8XKEIS 16 FFMSB)E, fREAIRXNEE 1" ,
R BN, MeTLA=4Al,
XtE, £ 2S5 ZEEEZNE, AL NasE LGB esE,

29.4.2.2. MSB MFFtRtE
FE—EUERL, BI&REAL(MSB)REIRT =4,
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SRR

scK
W | |

< DG > 01 > <
DS ) B8 X AiEiE X
se AR g
ws | |

< DG > 01 > <
DS X RS X AFEE

29-16 12S MSB justified standard (16/32bit full accuracy, CPOL=0)

scx e e
ws | |

< DG > 01 > <
DS X RS X AFEE
sk A e e e
WS |

< DO i D1 i
DS ) S X AEiE X

29-17 12S MSB justified standard (16/32bit full accuracy, CPOL=1)

RIEFERTMESHY T ENSERETE, RS RE L mEEEdE.
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U U U AR

SCK
ws | |
< Do » <DL > e B EHIH0 e
DS X g X A g
29-18 12S MSB justified standard (24-bit frame, CPOL=0)
sck LU TR
< D¢ I NPTk 1 R,
DS X EFE X 4G
29-19 12S MSB justified standard (24-bit frame, CPOL=1)
sck U AL
ws | |
: DO ; : Dl : < qﬁ %&ﬁ.ﬁg.)4 ........................
DS ) EFE X HEE

[E] 29-20 12S MSB justified standard (16-bit extended 32-bit, CPOL=0)

\4
A

X EFEE X AFEE

29-21 12S MSB justified standard (16-bit extended 32-bit, CPOL=1)
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29.4.2.3.

—BEBEUEFHAM SD SIELEY, BIRET—X TXE B, EElET, —BEKEIEREUEMA
£ 0x0000 #B%3), Bl&4% RXNE H14,

LSB M55t

IFRAES MSB SISFHRESEIA(TE 16 {3788 32 (B EMRT, FoXa!).

SCK

U SRRV

ws
< DO > < ol > <
DS X TS X HEE X
Sk RN RN
< Do »>< Dl »><
DS X Kl LHFEE
29-22 12S LSB justified standard (16/32bit full accuracy, CPOL=0)
scx LTI UU T U Ui
ws | |
< Do »>< Dl »><
DS X Kl X HEE
scx LUTUTUUUUUUIuU U wiwims——
ws |
< DO e D1 pie
DS X S X A

29-23 12S LSB justified standard (16/32bit full accuracy, CPOL=1)
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LSB XI5F 24 {u##E, CPOL=0

SCK

U U e

ws
€ BRIy g DOy bl >«
DS ) EFE X hHEE
29-24 128 LSB justified standard (24-bit frame, CPOL=0)
sc LA AU U AT
ws | |
4.5%.%5@)’.“.0.....)( .......... D .Q ........ ) : Dl ; :
DS ) EFE X Al
29-25 12S LSB justified standard (24-bit frame, CPOL=1)
B ERIFREIVTE
INREBRIZEUE 0x3478AE, FEBIIRATE DMA 33251788 SPI_DR 1T 2 XG#IE. F—IX
BNHUEST s 0xXX34, EIRBENHUESFa8 0X78AE,
B EREREIVT
SNEREHZUENHE 0x3478AE, FTEAE 2 MMELRY RXNE BHERART, £ BIXIE728 SPI_DR #H#{T 1
IRIEHRE, SB—IRIEH 0x0034, REMR 8UBEN,; S IRIEH 0X78AE,
sk 00RO R0
ws | |
R FRERILNO. > < Do >
DS ) EFE X AEE

29-26 12S LSB justified standard (16-bit extended 32-bit, CPOL=0)
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SCK

WS

g S

< B0 > DQ

\4
A

DS

X EFEE X HFEE

29.4.2.4.

29-27 12S LSB justified standard (16-bit extended 32-bit, CPOL=1)

£ 12S ECEMER, WIRIEERE 16 (EUET R 32 miEm, REEIHII—REFes SPI_DR, It
5, ¥EZ 32 f/ERE¥F(16 i MSB)#HER4-E 9 0x0000,

INRFFHERMHEZIAIEIER 0x76A3(H FER 32 {2 0x0000 76A3), RFEER(E—IR SPI_DR F
728, S\ Ox76A3.

FERER, MRTXEA 1, APRESNFRIERIEIEED 0x76A3), AR EEI 32 719
0x0000, FpoHBEEETAREHE, —EEMEUEFIAM SD SIfIXE, BIRET—IR TXE Hit,
et —BRWEIBREURE(MARZ 0x0000 #39), BlA4 RXNE B4, XiF, & 2 )RS5
ZBEEZHIATE, aTLAR L FiaeE LaiEn AL,

PCM {5l

EPCMITET, AEEFBEISENER. PCMIRES 2 Fol ARG, SMeEERm, TLUE
TR EZ1F2E SPI_I2SCFGR Y PCMSYNC {i3Ei%H%,

SCK

R T AR

WS

HM

WS

Kol

DS

i M 1
| | ] ||
5 T 0

29-28 12S PCM standard (16-bit frame, CPOL=0)
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[TTUIUUIUT Ui AR

SCK
ws [ [ [
LU
ws | L
S
< P >< B2 ><
DS X X X
29-29 12S PCM standard (16-bit frame, CPOL=1)
SFm, FRT, BRELSH WS EEEMAIREREES 13 {i.
IFEm, FRELSH WS EERKERB 1.
sk A e
ws [ [
LU
ws | |
et
. 0 e WEMHN o
DS X X X
29-30 12S PCM standard (16-bit extended to 32-bit, CPOL=0)
ok R A I
ws [ [l
LU
ws | |
et
p DO e S EHLH A e
DS XX X

29-31 12S PCM standard (16-bit extended to 32-bit, CPOL=1)
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29.4.3.

FoCHRFETC(ESMN). BFEE ST, EEERY 2 iR [EF0 2 NEPES ZERIET
BZ, EMEEMNER)EEBTIZE SPI_I2SCFGR 25772849 DATLEN {7F1 CHLEN {\3RH%E.

RS 4R

12S BILLHFERENARE 77 12S L EAVSUERAN 12S AURTEME SRR, /D
12S EURER = BB EIEEE x SRR
NF—NEBEEGEEN 16 (IERES, 12S LFRITENT:

12S LUAEFER = 16x2xFs;

MRBKH 324, NAE:

12S bEAFER=32x2xFs

EISREEEN
( lesks2frfcimiE ) lesksefufimiE
T 3286447 T
) Fs |
SERE Fs: & ACRFEIR SRt

AEEENAT, ATREEENETIVAIR, EEIEMEXERMo M TIRE.
12S AP AR HEER AT

MCK

L

8 £ 34 ] \W

y > 4530 29090
+HT B B ’ | ks

MCKOE
| ||||||||| L\

12SMOD CHLEN

|MCKOE oDD 12SDIV([7:0] | | | |

EIMAORAERERAT AR 96kHz, 48kHz, 44.1kHz, 32kHz, 22.05kHz, 16kHz, 11.025kHz &,
& SkHz(BHILCERNAEIE). A THREFENUNER, FRBUTANIRELMDINEMIAE,
MEEEEA B ATERAT (57788 SPI_I2SPR B MCKOE if3 ‘1" ):

BRI A 16 fZRF, Fs=12SxCLK/[(16*2)*((2*12SDIV)+0ODD)*g]

EERMKA 32 iIAF, Fs=I12SXCLK/[(32*2)*((2*12SDIV)+0ODD)*4]

WX AERTEPEH(MCKOE 75 ‘0" ):

AERIMHSA 16 (AT, Fs=12SxCLK/[(16*2)*((2*12SDIV)+0DD)]

BRI 32 78T, Fs=12SxCLK/[(32*2)*((2*12SDIV)+ODD)]
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29.4.4.

29.4.4.1.

SERMERY 8MHz HSE RS RIFSHRRIS ISR, W EXCEL &,
(&4

FR

IRE 128 TIFEER, SBITIPERSIH CKial, FIRESHIIM WS ™4, ALIBTRESF
% SPI_I2SPR HJ MCKOE {7351 HakE A i E R (MCK),

BCEREUIT

1. IREZFF=8 SPI_I2SPR RY 12SDIV[7:0]E X S ESRRESRRBRAI R TRIIIRATR, Rt EE
N E57FE8 SPI_12SPR |9 ODD {if,

2. 188 CKPOL (UE N BERAIHPESRIAIBEIRE. MNRFEAINBAY DAC/ADC Silas4iR
HERTEH MCK, 15557788 SPI_I2SPRAYMCKOE U&A ‘1", FHREEARM MCKEHIAT, it
& 12SDIV ] ODD HIfE.,

3. IR EEf7RE SPI_I2SCFGR A 12SMOD i 1" i 12S Thae, iRE 12SSTD[1:01f1
PCMSYNC R FRIY 12S ¥RofE, IRE CHLEN RSN FENEIRME. TER BT
SPI_I2SCFGR Y 12SCFG[1:0]3%4% 12S FEF15 M.

4. MNRFE, TJLUBTIRESFEE SPI_CR2 S TFAEAIHHITIEER] DMA IHEE,

5. W52 17E8 SPI_I2SCFGR iy I2SE U&H ‘1" .

6. 51k WS #1 CK FEECE MR, IREF=s SPI_I2SPR I MCKOE LA ‘1" , Sl

MCK A E AR,
RiEifiiE

HEAN 1 NEF(16 f)RIBIBEREER, REMEFA,
BEE—NBENREEFNSENNNELFEHE. SBENREEFTBIBRMT TSN, 7
UTXEE 1" , XiY, BiEMNEGFEENEIESNRIEERF. &AL CHSIDE 12787 BRIFHER
HEUEXI NN AEIE, tR&AL CHSIDE BHETE TXE A 'l WEH, EBETXEA 1" [HER
X, HESEERERAFENEIEEMERTRE, Z AR — I TREAVEIEM. AeTLARERER
DEHEM, MNEEEBENEUE.
HRUSE—BUENRERR, FFEIERFITHMEEE 16 (UBUSFs, ARERENRXIRENE
oAU S B MOSI/ISD &, BIREIBINRIEEFBREBIS 70T, &AL TXEER
1", NRZFFES SPI_CR2AY TXEIERLAN ‘1", WF=4rhl,
SASUEAHRIEBURTERSERM 12S trfE, ¥ 5.2 T, ATRIDESENSIEUEER, FENEY
BIERISER AT, XI557Fes SPI_DR EAT—"EEMIEHE. BINEEXA 12S ThEeRY, S
&AL TXE=1 % BSY=0, B4& 12SEf5EF 0 .
BT
ToAFEIENSFERKE, SIEUEREIN 16 Rk, IEERRKERFR, raiL
RXNEE ‘1" , tNRZFHFEE SPI_CR2AIRXNEIE IS 1", WE=4rhilf, RIBEENSUETIS
EKE, BEAFENGRENSIESEE 1REE 2 )KICEREXEEBKETFIIERE. N57s
SPI_DR #{TIR/FRIAERR RXNE R, SREEILASRIEST CHSIDE, BRIEBIRT 12S 8
TOEERI WS (55, IEEEIRIMRFRUR T ATIEERRY 12S TR,
NERFI—MEWENEUERI S BE MR, iEKEEEdE, BRELiE, & OVR &S
1, WNRFFEE SPI_CR2ZAVERRIEFLA 1", WF=Erl, ®TRARETHER.
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29.4.4.2.

% 12S
EEXF 12S THRE, EEHITEBIANRME, LURIE 12S IR LUEE b E B M AS T A
RIER L,
BNRIERFE:
EEXF 12S THRE, EEHITERIANRME, LURBIE 12S IR LUEEibse i E B M AS T A
EEESER. BESESHIERESNEERE. DRSMMAIEREX:
B 16 AEUEY RE 32 (\DEEE(DATLEN=00 7 H CHLEN=1), i LSBUEA)XITFER,
(12SSTD=10)
—  FEFRIEE TN (n-1)RXNE=T;
—  ZF 174 12S B ERR(ERSARER) ;
— %[ 12S(12SE=0),
B 16 (EUEY EE 32 AL@IEE(DATLEN=00 B CHLEN=1), {#fH MSB(EA)XIFF. 12SE
PCM &(5 8 12SSTD=00, 12SSTD=01 &, 12SSTD=11)
—  FfFEE—1 RXNE=1;
—  ZF 11 12S R EEA(ERREER) ;
— X 12S(12SE=0),
B FEHE DATLEN #1 CHLEN RY4B4, 12SSTD EERMERSIMEL, FRTERARXEA

12S:
—  ZEEEETN(0-1)RXNE=1;
—  FF—12S I B (ERRARER);
— X[ 12S(12SE=0),

MiEsS

FEMET, 12S AILURERAEFEKIER.. MEXHNEE S NERNEBEE TR —FRIR
B, EMERT, AFE 12S BORMNT. IMEMEST WS (ESEHINBE 12S IREBRMH, &
EERAYS I L. Rt TEE SR,

EELEBNT:

1. IR EZ1788 SPI_I2SCFGR K I2SMOD {iL8GE 12S Ihat; i85 12SSTD[1:0)3i%&=FT AR 12S 5
E; 1RE DATLEN[1.ONEFEURAILLIFSYL, IRE CHLEN RS EIBRISIRNEL. RESFES
SPI_I2SCFGR HJ I2SCFG[1:0]i%:4#% 12S MEAIEER A .

2. RIERE, REZ17eS SPI_CR2 FTFATRAIPUITHEER] DMA THEE,

3. WS EZ172E SPI_I2SCFGR Y I2SE it ‘1"

Ri&iniz

HINBEIRBEREMPES, FFEZ NSS_WS E5EKEMEIRNT, RXRER. WAL
NS, FEEN 12S $UESFEZE, INPEIRE seFIRIEE.

XIF 12S B9 MSB X457F0 LSB XISFHER, HE— N EANFUESFsiSURINI N A FIBRIEUE. XFF
YRIB(ERT, BUBMNRXE NS EEEBUSFS, ARG TXEER "1 ;| Xi, BIEXNA
FENEIERS A 12S SRS 7S

1R CHSIDE 127~ 7 BRIfHERAIEIEXI R AEiE,. SEEANRERERLL, EMELH,
CHSIDE BURTFRE/MNEBE 12S I WS (55, XEREM 12S TERIEIENERMIEMES 2/,
MEERTFE—INERENEIE. WS{EEA I FREKXLFE.
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29.4.5.

29.4.5.1.

X RE12SEALA 1 AYRTE), ML CK S ERE 12S BHMESEED 24 PCLK BHHE
#.

LERHEEBUERHE, FFEIRFTIEY 12S WEBREERE 16 BAI517eE, AREEM
HRIZBENESHINTF MG B MOSISD ki, SREIBENREEPREXERMNTFRNT, &
UTXEE "1 , WRSFFR SPI_CR2M TXEIERLN 1", Wr=skrhlf. iR, ERAEETE
SNEEERT, EFPAMTEAL TXER "1 . BASUERREBURTAMEFRY 12S fRfE, #00 5.2

—++

To
ATRIDELENSIREUEER, BINEARERSTRZRl, X25788 SPI_DR EAT—MNEERIY
iR, MRERRT— M UBEHNE— N ELARNEZ AT, FVEURNAIRES NS
SPI_DR, TiStrthIaE 1, HAB £l TR ASEER, WRSES
SPI_CR2HJERRIE i[5 ‘1’ , 7EZ57758 SPI_SR AUtREAL UDR AERY, Marcddhb, @i
XA 12S, RREFMCEEFIARIESIE.
FRIIEIERR 12SE ki) 12S Z R/, £%fF TXE=1F#H BSY=0,
ERRE
TioAMEEfEERKE, SHEURSE 16 aFRiEk, IEREFRNET, RS
RXNEE '1l' , WNEREFES SPI_CR2HIRXNEIEfiLA ‘1, WF=4Allf, REBAREIEIS
BRERE, WEAFEREEREMIESEE LRSS 2 /MERSIEERIKE hEERE. 80X
BIEISIR(GSEMN SPI_DR i) LAGEIEST CHSIDE, BXIM 12S ByTrs4i WS 52, 1
SPI_DR %1788, 5Bk RXNE i, iEEEURAVIRIEBURTENEFRY 12S tR,
ERSEIEHAI— MEREINENE, IZKRIFEUERT, BIFEE LR, FREIREAI OVR A

1 WNERETFEEE SPI_CR2ZMI ERRIE A ‘1", WF=&rhlf, I8RA%E TR,
XM 12S TheeRY, FEERIEIRE—R RXNE=1 & 12SEf5iE 0 .
TR INBE 125 B FEEBIEMEERIE/E 16 (5 32 (UEIEEAITEE.

12S FEAL

RTSHREAL
B 3SR AR SR 128 REAVATE.
1) ICARERI(BSY)
BSY RS ESEMRENLAITHR), ZFEAHET 12S BERIVRES. %8 1" BE
B 12S BIERERITH, BE— MY EEEUEIN(12SCFG=11)T, EEIEAE BSY tr&iaL& )y
€. EREEXF SPI R, ATLAGER BSY ini@EmE2RER, X LRI RE—
KEH, EHREETRERTRERER T, SERTREY, BSYIRSHEN 1, BRIE12S&ER
SbF R,
TIRERET, ZIREAIR SRR
B HERERNRT EREER, XME{ TBERESRY),;
B 45T 12S HERRAT,
HIBERELAIATE:
B AEEREEREN, BMEREE, BSYRSHREASE;
B EMERE, SN UETERZE, BSY IREGTE 11 12S RTHEHAN K.,
— REEGSIRELLUTXE)
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29.4.5.2.

IZINEAIA "1 JTREREEPRAT, JUNREEPERBEANMNGERERIE. ERXE e
BEUER, REALE 00 . T I2SHEXRER(2SE R 0" ), ZiRERtBA 0 .

— BWEGFIESIREAI(RXNE)
IZInGAIE 1 REREEFREREEINEMEIE. TXiNEFas SPI_DR Y, iZfiLE
o .

—  FEBiREAI(CHSIDE)
FERFET, ZINERTE TXE ASBTRIFET, 187RM SD 5| L AXMIEIRTENSE. NREM
REEA TRET TiamfeiR, ZINSMIETY, EERARENAEEIE 12S XA, &
KWHEICT, IZIREAIES7ES SPI_DR ZHEIEIRATRIFT, IEnEKEIREUERENEE. WRA
HEIRGN LR OVR), ZARENTEN, B 12S XABHIH(E, MBHEISK 12S A
&),
FE PCMIRET, TICRIMMEERKIMER, X MFISERBEEN.
SNREFTFRE SPI_SR AYIRE(L OVR B, UDR A 1" , HE7Fs8 SPI_CR2RYERRIEfLA 1" , W
SFEAElT, MET LB IES 78S SPI_SR KBk liRS.
RIS
12S BT 2 MNMEIRIREAL
1) Tigtr&fZ(UDR)
EMNREERT, REUEERNE— BRI, FHEIRMAKEEAN SPI_DR &HF
2, ZINGNSWE 'l . fEEF88 SPI_I2SCFGR Y 12SMOD I8 ‘1" f5, ZinGA B,
SNREFRS SPI_CR2M ERRIEiLm 1", BIRFEHH. BEXIEFES SPI_SR HTIEHR(EX
EPRIZIREAL
2) bistrE{u(OVR)
MBRLEEHAI—MEEIRSUER, EKEIRNEdgE, AiFELE, Zin&uE 1, R
BfFe8 SPI_CR2MIERRIE i 1", MFAHERRETHEIR. XN, BEFENNS, &
SRIET M BIER L RAIEEE. Y17 SPI_DR MiSMERERE— N EREKEIREIE,
HitprEE LR ERHAXRE A LN 16 (UEUEEaEK. BHLIESFES SPI_SR BiESHF
2% SPI_DR, RiBIZIRENL

29.4.6. 12S DMA

f&T CRC INgESh, E SPI, EATE 12S &2 MR B IR EMRIPR A,
29.4.7. 12S Al

12S FRTERIT
FRkTER{4 E ¥as v SEREtREAL
RIEENEETHREAL TXE TXEIE
R hes ESiRaG L RXNE RXNEIE
TiatRe L OVR

ERRIE

iR UDR
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29.5.

29.5.1.

SPI/12S H1F&8

SPI SR AYEFFEE AT AT 16-bit §1 32-bit i/5/8), DR Z77=8>24F 32-bit. 16-bit 1 8-bit i3]d],

SPI =#I51F88 1 (SPI_CR1)

Address offset:0x00
Reset value:0x0000

15

14

13 12

11 10

©
[oe]

7 6 |s]al3] 2] 1]o0

BI-
DIMOD

BIDI
OE

CRC | CRCNE
EN XT

DF | RXON

LSBFIR | SP MST | CP CP

ST = BR[2:0]

RW

RW

RW RW

RW

n
=T Z¢p
)

RW

RW | RW | RW

R R|R|R
W i W[W]|W

Bit

Name

R/IW

Reset Value

Function

15

BIDIMODE

RW

W EIEEETERE.
0: “WEEAmE &R
1: "B

14

BIDIOE

RW

XUEHE A H ERE.

5 BIDIMODE {i—2iE "H&Wm" T
EAYEET M.

0: WHEEIE (RIHEL)

1: midfEse (RAER)

B EEIGEIRAI MOSI 3|, TEMIRSIHA
MISO 3|,

13

CRCEN

RW

B4 CRC R ERE (Hardware CRC calculation
enable)

0: Z|k CRCitHE;

1: B/ CRCit&,

¥ RBEELL SPIRY(SPE=0), ZA8EEi%{i,
BN,

ZAREEEE N TR TR,

F: 128 B TRAERA.

i ZHFESNREASE 12C CRC INEE, NIEE
7 0.

12

CRCNEXT

RW

T—/N&i% CRC (Transmit CRC next)

0: T—MRENERBREETKX,

1: FT—NRIEERBRE CRC FHFsE.

iE: T£ SPI_DR HFESEEARE—MUEENS
FigEizii,

i 128 B TAERA.

i 1ZSFEENEREASE 12C CRC IEE, NIERE
0.

11

DFF

RwW

Rl
0: {8 8 EUEMIETUH TAEARIL;
1: 73 16 (EUEIEIUH T AE/ARIL.
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Bit

Name

RIW

Reset Value

Function

i RBEY SPI & F(SPE=0)IY, ABEGi%fI,
B HEE.
iE: 128 B TAMER,

10

RXONLY

RW

(R,
%R BIDIMODE [i—iBRiErE “SUEEm" 18
TR, ESMNSEERES,
WBEIMNIRE LIS 1, HERERSE
WEEAER, EfASERSIES HE5E
g,

0: ©WT (RiLAnsEk)

1 BIEE (UEkER)

SSM

RW

BN B EE,

2 SSM Efi, NSS 5§ LRI SSI{URYE
RTE,

0: FEIFRENIZEER

1: {FREHMNIREEIE

SSI

RW

PIEBMIR EZIEIE,

ZEFRRAEGY SSM=1 FABE. ZSFER
FE 7 NSS LAY, 7£ NSS 5§ LAY 10 #BE
T

LSBFIRST

RW

A8 C.

0: SokiX MSB

1: 55RIX LSB

B T A% S 7 eaiIE.,
iE: 128 B TFAMER,

SPE

RW

SPI fshEE,

0: Z£F SPI

1: {E8E SPI

E: 128 B FAMER.

5:3

BR[2:0]

RwW

TR,

000: fpcLk/2

001: fecik/4

010: frcik/8

011: frcik/16

100: fpcik/32

101: fecLk/64

110: frcik/128

111: fpck/256

B TR BRI % S 7 RahI(E.
iE: 128 &I FAMER.

MSTR

RW

FiIRTIEEE.
0: ReBENNIRE
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Bit

Name

RIW

Reset Value

Function

1: BEENFIRE
B TR AR RIZ H 7 RRY(E.
iE: 128 A FAMER.

CPOL

RW

AR

0: ZSRMATSRY, SCK{RIFHEEF
1: TRMATSHT, SCK{REF=HEF
B TR R Rz S FaaidE.
iE: 2SR TAMER.

CPHA

RW

BRI,

0: HUERFENSE— TG A
1: BIERHENE MG TA
B T AR % S 7 e iIE.,
iE: 128 B TAMER.

29.5.2.

SPI {=#IE1Fs8 2 (SPI_CR2)

Address offset:0x04
Reset value:0x0700

15

14

13

12

11

10

Res

Res

Res

TXEIE

RXNEIE

ERRIE

CL
RT
XFI
FO

Res

SSOE

X
DM
AE

RX
DM
AE

RW

RW

RW

RW

RW

RW

RW

RW

RW

RW

Bit

Name

R/IW

Function

31:16

Reserved

Reset Value

Reserved

10:8

Reserved

Reserved

TXEIE

RW

RIEFE X T ERE
0: ZE|F TXE 5l
1: {88 TXE dhliff, TXE=1BSF=4EhlifnEK.,

RXNEIE

RW

e X EZS chRf{#ERE
0: %I RXNE sl
1: {HHE RXNE Flfr, RXNE=1 Ai7F=4ErhlinE

ERRIE

RW

FERPRAT{HERE,

0: ZIHEIRANT

1: {HREEERMT, 24 CRCERR., OVR & MODF
1R, PEAETEK,

CLRTXFIFO

RW

&S TXFIFO

BB, BHEN

0: 2EA

1: &= TXFIFO

¥ RBEY SPIHSPE=0)R, AREGIZAI,
BT,

Reserved

Reserved
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Bit Name R/W Reset Value Function
SS it fERE.
0: ZIFFEFET ssil, 1ZREILATIEE
2 SSOE RW 0 ZERERL
1: AEFET SShll, =R\ LIFES
FiggE,
i 12S B TAEA.
RIEE X DMA {F8E,
1 TXDMAEN RW 0 0: SRULRIAEZIHX DMA
1: {FEERIEENX DMA, 3 TXE=1, M&H
DMA &K,
EUEE X DMA {588,
0 RXDMAEN RW 0 0: FRILEKIEITE DMA
1: {(FREEKE T DMA, 3 TXE=1, UEH
DMA &k,
29.5.3. SPIIKEFFEE (SPL_SR)
Address offset:0x08
Reset value:0x0002
15 14 13 [12]12]10]9] 8 7 6 4 3 2 1 0
Res | Res | Res F[Tlf(\ﬁ" F[Rl':‘gg" Res | BSY | OVR | MODF | CRCERR | UDR | CHSIDE | TXE | RXNE
RIR[R]R R R RC_WO0 R |R R R
Bit Name R/W Reset Value Function
31:13 Reserved - - Reserved
FIFO &iX level, B{4ER, BHFEE
00: FIFO &
01: 1/4FIFO
12:11 FTLVL R 0 10: 1/2 EIFO
11: FIFO full(3 FIFO R{EAT 1/2, ENARR
i#)
i 12S IR TAER.
FIFO 2l level, TE4ERI, BHEE
00: FIFO &
01: 1/4FIFO
10:9 FRLVL R 0 10° 1/2 FIFO
11: FIFO %
iF: 128 #BRANH CRC KRIEHY SPI (UEUHEXT
NEJER
8 Reserved - - Reserved
RS,
7 BSY R 0 0: SPIAILE:
1: SPIEFIBIR, SERIEETIFS,
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Bit Name R/W Reset Value

Function

6 OVR R 0

iR,

0: FimthFiR

1. FERHER

ZEHFREEEEN, HEREFIIEM
MTaFFIARRE) .

(L

5 MODF R 0

R,

0: FHEUEIR

1: HIMRICEIR

ZEHFRHEEEL, HEREFIIEN.
iE: 128 I FAMER,

4 CRCERR R 0

CRC $Bi=fR& (CRC error flag)

0: KZIAY CRC {EFN SPI_RXCRCR 57728+ H
{BITEL;

1: IKZIRY CRC {E#0 SPI_RXCRCR 77285 HY
(EZ UL

ZABEEER, BRHE 0 MEAL
i 12S B RAMERA.

i ZHFESNRASTEF 12C CRC IEE,
A 0.

WEE

3 UDR R 0

TR

0: RRLE T,

1. RET@mEIR.
BUHEM, REFIEE.
iE: SPI&EITAER.

2 CHSIDE R 0

B,

0: RIEHEZWESE,

1: REHERKIARE,

i¥: 7£ SPIF112S PCM 18, FAMER,

1 TXE R 1

BEREIPE,
0: KIXZEPIF=
1 REERHT

0 RXNE R 0

IR,
0: FWEPIF=
1 BRI AT

29.5.4. SPI ¥iE5758 (SPI_DR)

Address offset:0x0C
Reset value:0x0000

15 [14 J13 J12 J11 J10 |9 |8 | 7 | 6

[5 [4

DR[15:0]

RW [RW [RW [RW [RW [RW [RW [RW [RW

| RW

[RW [RW [RW [RW [RW [RW
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Bit Name R/W Reset Value Function

RS 7R,

BEREHE KRR,

HHESFERMF RXFIFO #1 TXFIFO B98O, =
EEUE, LFRAE RXFIFO, MEBEEUE, £
FRifla) TXFIFO,

Note: BURTF DS fu (ZUEMEEEIERE) . 248
RIXFEFZLE 8-bit FE 16-bit,

XIF 8-bit FHEM, FIESFREET right-
aligned Y 8-bit BUEHITRIEFIEMEY. Z7EkE
etR=(, DR[15:81EE{4EN O,

XJF 16-bit HHEM, FHUEFFSE 16-bit Ay,

15:0 DR[15:0] RW 0

4™ DR[15:0]&BF{ERIXFIHEUL.
29.5.5. SPI CRC ZInx{ZF1F88 (SPI_CRCPR)
Address offset:0x10
Reset value:0x0007
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CRCPOLY[15:0]
RW RW | RW RW | RW | RW | RW | RW RW RW RW RW RW | RW | RW RW
Bit Name R/IW Reset Value Function

CRC ZIN=, 257788 (CRC polynomial register)
%5788 A7 CRC ITEIAZINSIR.
HE{{E/9 0x0007, 1REN AR LU EHAEE.
iE: 7 12S IR TAMER.

i ZIERERTH, TSUHBHE.

it ZEEERNERASHEF 12C CRC INRE, NIEE 0.

15:0 CRCPOLY[15:0] RW 0

29.5.6. SPI Tx CRC Z1F88 (SPI_TXCRC)

Address offset:0x14
Reset value:0x0000

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

RXCRC [15:0]

RW RW | RW RW | RW | RW | RW | RW RW RW RW RW RW RW | RW RW

Bit Name R/W Reset Value Function
2 CRC FHfF=8
£/5A CRC It ERY, RXCRC[15:0]8 & T #iEKEIRY
15:0 RXCRCJ[15:0] RW 0 FHITERI CRC#E. =7 SPI_CR1AJ CRCEN UBEA
1 B, ZEHEREHEM. CRCITEfERA SPI_CRCPR
PRYZ I,
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Bit Name R/W Reset Value Function
LIRS SIR E D 8 (IR, (VR 8 (UB5itE, FH
%R CRC8 BIF5iRi T, SEURMISIUA 16 (Y, &7
2RPRIETE 16 AES5ITE, FEKR CRC16 YR,
i HBSYiREA 1 BHEXEFRR, BHREEEIARE
1 NES =R
iE: £ 128 B AMER.
iE: ZEFRRIRASIRF 12C CRC I8, MIEES 0.
29.5.7. SPI Tx CRC Z1F&& (SPI_TXCRC)
Address offset:0x18
Reset value:0x0000
15 14 |13 12 |11 |10 |9 8 7 6 5 4 3 2 1 0
RxCRC [15:0]
R R R R R R R R R R R R R R R R
Bit Name R/W Reset Value Function
iz CRC 57788
{£/3R CRC It&RY, RXCRC[15:0]F & THKIEKEIR
FIITER CRC #(E. H7E SPI_CR1AJ CRCEN iIEA
‘1 B, ZE5FEEWENA. CRCiHEfER SPI_CRCPR
SPRIZ TN,
LIRS BIR E Y 8 (IR, (VR 8 (uB5itE, FH
15:0 TxCRCJ[15:0] R 0

12ER CRC8 W5iAHtT; ZEUENUE= 16 fift, HF
BPHIETE 16 (RS 5ITE, FEIRER CRC16 AIIRE.
iE: HBSYiREA 1 FNEZEFES, BOIeeiEEIRE
THRYEE.,

i TE 128 W RAMERA.

i ZEFESNREAIF 12C CRC IIAE, NIEER O.

29.5.8. SPI_I2S BE&EETFSE (SPI_I2S_CFGR)

Address offset:0x1C
Reset value:0x0000

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re Re Re Re | 12SMO | 12S | 12SCFG[1: PCM- Re | I2SSTD[1: | CKPO | DTALEN[1: | CHLE
S S. S. S. D E 0] SYNC S. 0] L 0] N
RW RW | RW | RW RW RW | RW RW RW RW RW
Bit Name R/W Reset Value Function
31:12 Reserved - Reserved
12S f=i%IE (12S mode selection
11 12SMOD RW 0 \Eit E*( )
0: %2 SPI&x;
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Bit

Name

R/W

Reset Value

Function

1: 3R 12S 1,
S ZAIREEXAT SPIEE 12S BT ARERS.
E IZEEEEIIRAS I 12S ThRE, MEER O.

10

12SE

RW

12S fE8E (12S enable)

0:3% 12S;

1:12S fge,

iE: 1E SPIHEX TAER.

E SRR 125 ThRE, NERER O.

9:8

12SCFG

RW

12S # IR E (12S configuration mode)
00: NIREAIX;
01: MiREEHL;
10: EFRERIX;
11: FigEEK.

i ZNREEXRAT 12S AR E.
1 SPI #&z FAMER.
it IZSEER IR 12S ThRE, NIEES 0.

PCMSYNC

RW

PCM ifE# (PCM frame synchronization)

0: FaMaEE;

1: KiaEE.

i ZAIRTE 12SSTD = 11 (/) PCM i) =
X,

£ SPIEI FAMER,

it ZEERRNRERASHF 12S TheE, NIEER 0.

Reserved

Reserved

5:4

12SSTD

RW

12S FRAEI%ESE (12S standard selection)

00: 12S "KFIiEtRE;

01: BFXITFINE (FEXIFF);

10: {RFBXITHAREEIITT);

11: PCM ¥Rk,

i ATIEHRE, REEXAT 12S WAREREZ
fiL,

£ SPI & FAMERA.

¥ S FERNRASF 125 IheE, NEER o.

CKPOL

RW

581 ST M (Steady state clock polarity)

0: 128 BY$fEH LR

1: 12S FHpERIES AR,

E: ATIEHRE, RURBEXAT 12S [HARER
&.

£ SPI &=\ FAMER.

i IZEEERRASRF 12S ThEE, WIERES O.
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Bit

Name

R/W

Reset Value

Function

2:1

DATLEN

RW

FHEMEUEICE (Data length to be transferred)

00: 16 {UHHRIKE;

01: 24 (IR

10: 32 (EUERE;

11: R,

i ATIERERE, ZMNRBEXAT 12S A 8ER
&,

£ SPI&EIUTAMER.

iE: IZHFERSNRAF 12S IhEE, WERES 0.

CHLEN

RW

FEKE (81 SMAEEUE[ZED (Channel length
(number of bits per audio channel))

0: 16 {i88;

1: 32 {Uzz.

RB7E DATLEN = 00 FHZUMNSERIEABERNX, BN
AEKEEBREHERES 32 i,

i ATIEFRE, ZMURBEXAT 12S [ARER
=R

£ SPI &30 FAMER.

i IZSEERNEARIE 125 IheE, MEER o.

29.5.9.

SPI_I2S Fa e S==2(SP1_I12SPR)

Address offset:0x20
Reset value:0x0000

15 14

13 12

11

10

7 6 5 4 3 2 1 0

Res.

Res.

Res. | Res.

Res.

Res.

MCKOE

ODD

12SDIV[7:0]

RW RW

RW |RW | RW | RW | RW | RW | RW | RW

Bit

Name

R/W

Reset Value

Function

31:10

Reserved

Reserved

MCKOE

RW

FiRFAHEHEERE (Master clock output enable)

0: RIFFEIREHSHEL;

1: FiQEATFRHEIHEERE.

E: ATIERRE, ZMURBEXAT 12S WA RER
B, {E 12S FiREE T ERIZAL

£ SPI &z FAMER.

i ZEFESNERAIRE 12S Thag, MIEREA 0.

ODD

RW

TEREFN 47 (Odd factor for the prescaler)
0: SCRRSAEREL = 12SDIV *2;
1: SEFRSOSRZREL = (12SDIV * 2)+1,
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Bit Name R/IW Reset Value Function

X ATIEMRME, RNREEXRAT 128 A RER
&, Nt 128 EiREEN MERIZIL

£ SPIEZURAMER.

E: ZEFRRINRASEF 12S ThRg, WEER 0.

12S LR 3R (12S linear prescaler)

) HGE 12SDIV [7:0] = 0 8¢ 12SDIV [7:0] = 1

E: ATIERRE, ZMURBEXAT 12S BIARER
B, (£ 12S FREEN MERZL

£ SPI B FAMER,

T IZEFERNRASE 125 088, WEER 0.

70 12SDIV RW 0
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30. HEMHFERiESR(HDIV)

30.1. Tf@n

Divider PRiZsFEIR, FEIFAAXBMNERIFN 32 (EURMERE, FTEHTE 16 NALISHE
B 8 5iE 16 MNTHHEHA)HCLK AT thEIEATS R — RIS EIRIE,

30.2. EEISME

¥ 32 fubRik

LRPRNERIZTCER, SraaPRISUEAR AT BEE

BB SITSEBERETE

32 AIHFREN, 32 IFREL

Tt 32 U 32 MIREY

BREATEEINGAL, MERERERFGL

RIRETECEN 8 M AT —RBREIEE

Eh#SFRARLEET

Bxkiia, SHTFRNANEEFRN, FELFEFTEMITS DIV_END
BRECHD ORY, PIFDRELLERN 0

30.3. IDgEHIA

30.3.1. #ER

HDIV & ERAEEA0 T :
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30.3.2.

30.4.

30.4.1.

hsel
___EEL__...

Haddr
__Ji____|..

htrans

hsize

_______...
hburst
hprot
_______...

hwrite

e
hreadyig

hwdata

hrdata
hreadyout

_______...

hresp
_______...

hdiv dend

|- . .
hdiv_sor ™ unsign div_dend
hdﬂfSlgE: unsign div_sor

enable

div cell 1

div cell

2

helk

cnt<7

a4 Alpy

tmpD div cell 4

div cell

3

cnt=7

hdivisig‘n‘

hdiv quot
hdiv_remd [*®

unsign div_quot
unsign div_remd

hresetn

he 1k

-
-

hdiv core

BMETE

HDIV B{ERFEA T
1. R G SRR B IR PR A2 AR P ERE S 1728,

2. EeBE57758 HDIV_SIGN & BEFE/ILAEREEE,

3. FEB 1758 HDIV_DEND 8BRS,
4. FEEZ57173E HDIV_SOR 8B,

5. BIXIEETA, BifSFEE HDIV_STAT EELRIFEAL HDIV_END, HDIV_END 1 #7&iE
B4R, E51288 HDIV_QUOT 827, 137788 HDIV_REMD 5EIR%.

6. ZFREATRT, MVRIEEMEIER, BMREEREN 0, RNRENTESIRGA

HDIV_ZERO #&#a,
7. ERS R EER T AT, 12557728 HDIV_QUOT/HDIV_REMD AY, CPU &S _F—ritE(E

HDIV FfFs

DIV #ii8 #5758 (HDIV_DEND)

Address offset=0x00,
Reset value=32'h0

31

30 29 28

27 26 25 24 23

22

21

20

19

18

17

16

HDIV_DENDI[31:16]
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RW

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

HDIV_DENDI[15:0]

RW
Bit Name R/W Reset Value Function
GRS
31:0 HDIV_DEND RW 32’h0 o . .
PR RN BBREL

30.4.2. DIV [REZ1EEE (HDIV_SOR)

Address offset=0x04
Reset value =32’h00000001

31 | 30 | 29 | 28 [ 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 10 | 18 | 17 | 16

HDIV_SOR[31:16]

RW
15 | 14 [ 13 [ 12 | 112 10 ] o [ 8] 7 655 a]lsz]2]1]o
HDIV_SOR[15:0]

RW
Bit Name R/W Reset Value Function

PRES 7
31:0 HDIV_SOR RW 32'h00000001
RELMESRENBREL

30.4.3. DIV EZEFsE (HDIV_QUOT)

Address offset=0x08
Reset value=0x0000_0000

31 [ 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 [ 22 [ 21 | 20 | 19 | 18 | 17 | 16

HDIV_QUOT[31:16]

RW
15 | 14 [ 13 ] 12 ] 112 1] o9 [ 8] 7] 6]ls]a]sz]2]1]o
HDIV_QUOT[15:0]

RW
Bit Name R/W Reset Value Function
31.0 HDIV_QUOT R 32'h0 FhEkRi AT BEEEINR

30.4.4. DIV REEFF28 (DIV_REMD)

Address offset=0x0C
Reset value=0x0000_0000

31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 10 | 18 | 17 | 16

HDIV_REMD[31:16]
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RW
15 14 ] 3] 12 11100 9 8] 7]e6]s]a]sz]2]1]o
HDIV_REMD[15:0]
RW
Bit Name R/W Reset Value Function
31:0 HDIV_REMD R 32’h0 FrER AT RSRIRIREL
30.4.5. DIV {FSHTFEE(HDIV_SIGN)
Address offset=0x10,
Reset value =0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | HDIV_SIG
N
RW
Bit Name R/W Reset Value Function
31:1 Reserved 31’h0
AN = = Spv—
eSS . 0 ERSKRiSEE 1 -
0 HDIV_SIGN RW 0 ‘: o TSI B
fFSRiiEE
30.4.6. DIV IKESSHTFE (HDIV_STAT)
Address offset=0x14,
Reset value =0x0000_0001
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
Res. Res.
15 14 13 12 11 10 9 8 7 5 4 3 2 1 0
Res | Res | Res | Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | HDIV_ZER | HDIV_EN
(@) D
R R
Bit Name R/W Reset Value Function
31:2 Reserved - - Reserved
FREN T EEIRENL,
1 HDIV_ZERO R 0 0 - BREANE
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Bit Name R/W Reset Value Function
PRREELE RGN,
0 HDIV_END R 1 0 --- iI=8#17H

1---z8ER
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31.

31.1.

31.2.

31.3.

31.3.1.

HFMRLE

iR

CORDIC ( Coordinate Rotation Digital Computer ) 2ALFRIEEEE I ENESLREFR, TERTR
REBHNEFIP=ARE. R=FAREFSZEILAITEDR, SHAEL, CORDIC INET RENz
1TERE, AhE 7L EREBRURTEMES.

SQRT(Square Root )25 HRAVETR. AMERWFTE 32 (ULASEE, FHRA 16 A/HFS
BH.

EEIE

CORDIC IR AIECE /9 1~24 )R

CORDIC ig#5 |Z{UBE /9 24bit

CORDIC i+ BRI SIE R EHER

CORDIC 3EHIIHEER sin/cos/arctan/modulus

CORDIC arctan/modulus I8z HIRE

CORDIC EHIASUESFIF0S START SFS UMM Eanit &A=

CORDIC MIAEIREIRIT G SITESMINS

CORDIC HHTRE=A: i@, WMALIEER. 1TE5TMK.

CORDIC BINFWE(IZERTVE /9 32bit, 16bit, (arctan/modulus BJIRE 24bit i)

SQRT INEIE 32bit, HIHEIES 32bit

SQRT ItEFEE 16 AT

SQRT HlmREA—: ITESMIRSAL

T Red iR

SRSIEE
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400

A 4 A A 4 A A 4 A 4 A A 4 A A 4 A 4 A

<
<
<
<

AHB bus

corpic_mooe | [ coroic_trera | [ CORD\C s || CORD\C cos | [ coroicxy | [ corpicmop | [ coroic_arcran |

X=CORDIC_XY[X]
Y=CORDIC_XY[Y],

2=16'00

X-1619898
¥=16'd0

wauneanasd

Z=CORDIC_THETA
—>|

CORDIC_MODE[2]-0
&ant=15

cnt<15

CORDIC_CORE

CORDIC_MODE[2]=0
&nt=15 Zout

b
JULLEREEREREE

31.3.2. IpEE

31.3.2.1. SINficCOs

wxehirar’ BuEEEAET, Y, 0 Eﬁﬁ)\iﬁmsﬁrggag#l%ql 318 q1.15, ,Jim)\%fﬁ%ﬂ’]

BERINE, ELkRLAT, FTlA q1.31 8 q1.15 AJ5BE][-1 1]_ILX§ET ATBE-T, .

5EiAMER, EFERUT, FEERIEINE,
plan: WMABRFSIINES b . A ql31 FRREERTTEATUNEEF)

0: X 231
T

0 231 215
HEFER q1.31 R/ "E, ql.15 Axh&EiR™ A° .

MHEMSIIE, HEql.318 q1.15 AEHER 6. , RRPIMERAIA:

o
231

231 215
HLAqL15 ATEH, {FESANFT BT

X ehsREY arctan 55 mod Y, BIANEYY 5T0sBEA11], A qL.318 115 BREN .

Yo Yo
BEHE 0 EEBR actan (7)) BRYWETETEE, B:
T B T
2 w2

sin cos iTERMA cordic MEENE LB, E5I1Z2RE, S BERRE 230, /2],

BT Z, BRAERIELEEH (X, Y)BINMSEATEK.
BERERFHIOEESN

O ansees

BREZIR

489/511




PY32F031 R5IS%&Fff

z, = A, (zycos zy — 1Yosin zy)
Yy, = A, (yyocos zy + o sinz,)
2,=0

n—1
A= []vV1+2% ~1.646760258
i=0

SISLIN cos/sin &&Y, 1kY0 = 0% =1/4n = piRongty

T, = COSZg
Y, = Sinz,
2, =0

a=[vites
i=0

WN(ER]SCIR cos/sin BREN, LA EAT 2EIARERIE,
B RTFETATN P | ResEm E iR lE,
FEETITERE TS Y s —zam? T (GRRE), N

n

Zi1= | | cosO,(z; — y;,tand,) n ,
o H} Y xi+1=Hcosﬁi(xi—yidi2”)
n i=0
Yis1= cos; (y; + z;tan0,) n p
) 211 0, tan" (4,2 ) Yit1= Hcos@i (y; +2:d:27")
n _— =0
Zi+1:0_ 291 Zi+1=zi—d,-tanfl2fi
i=0
1 =0 . +1 z,=0
di={+1 Zi;o T1-1 2 <0
_ 2,

.\
baazt! eEmernmE, © 2fdrrEsEnE’ BEnfE, ¢ BYESRE, “AT0
=1, RZA-1Z EFoft, % BESR 1L,

BEANRAE: SRIESERE, REEMRI—RIBR— RIS HRIEET 2.

490/511



PY32F031 &5 SEFHf

31.3.2.2.

Max absclute error

31.3.2.3.

10°¢

SIN 1 Cos it&H#EE

Sine/Cosine Convergence of ql.23 fixed point Cordic

! ] : I 4
r *, : : : —F—width=16 | ]
r ™ : : : —#—width=32 |

108
0 4 8 12 16 20 24

FE X AEORE, yHARKIRE, FEMZATEBASIEMSE, SEOREET 16 R/3,
RBEBANSURAIEES 32bit FIHIZASERIEIGIN, 16bit (UEEAIMZABSEIEK AR, FRETIR
& CEIERSERNIEUR B SHNEENE.

Arctan/Modulus

MEEERT, SRERAE” @IAT 0 (¢ 2ENBSEtNAEEEErRE’ FEEIe
B, BAERASRERBRBERENE"), EERBETRAT— y)Lix, Bt

AELLy BIET 0, X—ERTERIERAERINERIN " MELTEHNRLINSRRERNRE
Bl x S IE=FAhAYS A

z, = A, (zycos0 — yysinh)
Yn = An (y(] cos@ + Zo sin 0)

SRR ATE , #a =0 s TiES
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z, = A, (zycosd — y,sin )
= A, (zocosf — yosinf + 0)
= A, (zgcos8 — yosinf + 1, cosd + z,sin h)

=A4, \/(xocose — yosiné + yocosf + zosinh)

= A,/ 23 cos?0 + yZsin?0 — 2z, y,sinfcosb + y2 cos?d + z2sin®0 + 2z, y,sinb cosd
= A,/ 22 (cos®0 + sin®0) + y2 (cos?6 + sin>6)

=A Vx5 +ys

Mg sriesEY ~ 0 rHes):

2, = AT+ 3

Yo =0

2, = 2o+ tan™' (yo /7o)

A=T]vitz®
i=0

HBEREAEEN x5 y 445, a0 mxp, HEE OPZITHEEE x MIESTE, OP i

KERE Vo0 TV | 2 gypmek o e ninis x HIES AT RROMS AL %o

1
_ 2 2 —— =0.607252935
mEzg VI A g, I L
622/1024 = 0.607422 ~ Ai
622/1024 BRSO RNRE. BH ", 622=512+64+32+8+4+2

M (2, <9)+ (2, <6)+ (z,<5)+ (z,<3)+ (z,<2)+ (z,<1)) >10 TSRS

ffBHY MOD 455,
Z; — COS 0, (:El — itan 9,) L .
o H Y Ti1= Hcos@i(a;i—yidi?l)
n i=0
yi+1: COSQZ(y,‘l‘thanez) L .
) 211 0, tan" (4,2 ) Yit1= HCOSQi (y; +:d:27")
n _— i=0
Zit1 = Zdiei Zi+1:zi_ditanil2ii
i=0
+1 4, <0
g—4 TL vs0 {—1 y: >0

AT HEBIESEILENR, ERAEBRET ™0 e RSN REE A R HER ISR
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31.3.2.4. Arctan/Modulus i+EEE

TEZLL CORIDC_X, CORDIC_Y $iEA x 5 y #,arctan FRIZEN z M =4#ERESRITE],

24iteration, 24bit, arctan — precision £ AE®ORAG

/

/i

/

30 -

(precision)

8500
10 -
= 20
5 503316
1.00663e+06
503316 1.50995¢+06

1.00663e+06
1.50995e+06
2.01327e+06

2.01327e+06
2.51658e+06 10
3.0199e+06

57

2.51658¢+06
3.0199e+06 3.52322+06
3.52322e+06 4.02653¢+06
4.02653e+06 4.529850+06 1i
: 4.52985¢+06 z = cordic,
y = cordic, 5.033160+06 5.033162+06 . s

NELR, LEERGILERARUN, BERA, ¥EATRMEE, KRR
B, #HfE arctan 8R4 0),

TEMHRRE xy WITANEAE, R xy FENERISEEN X iiE, S HEXIRHRA
MERIREN ¥ i, SHATFIORE ERSEE, NELTELLEBIRIKEEN 06072

B iR,

LEEREANT, BTk, @EmR? — 41943 X10° pespae e
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24iteration, 24bit, arctan — precision — by — radius
70 T T T T T T T T T T T T T T T T T T T

4

=
5 (3
)
Il
=

30

O N o h e St e A D A B 8l O ® g oD b g 0
B G 420 W° 0 D oS (GE i g\t P R (S gt o g a0 i N
0F% 08% Q1T AT \BT (BT ART 0% BT g0k 9B N RSN N AN NG N Lt

)

>
— e 1 a2y Life 6
= (" +y°) /2 x10

circle — radius = x
FIARERREAR 24 RER, 24bit AR, EREEEMASIEUEMEAREE, FEBER T
IREEBHEENE, ERETEEERME.
MOD INEEERIZEN TER R, XHAHEER, Y il MOD £RIZE

24iteration, 24bit, mod — precision — by — radius
18 T T T T T T T T T T T T T T

1 I I " I I . " I . I " L] !
0 0262105243 0.7864 1.0486 1.3107 1.5729 1.8360 2.0972 2.3593 2.6214 2.8836 3.1457 3.4079 3.6700 3,9322 4.1943 4.4664 4.7186 4.9807 5.2429
circle — radius = z = (22 + y%)'/2 x10°

22 6
i mEetEn, ERRsEeThemiRETA, wEme - H 19807 ez
BHTIHE,

31.3.3. FHIRIFE

494/511



PY32F031 &5 SEFHf

31.33.1. FIxERUEHIREE

31.3.4.

31.3.4.1.

31.3.4.2.

31.4.

MMREREEF HRIERRE:
X$TF 2n bit AIBFFTEERL, EFFF5HRM n bit BE. FEIUTERNSHIFS O KRER bit #TiHE.
{£F D RHEIIE, Q FTTMR, RETRE, FMRERIERIOBEBET, 55858 nbit F Obit
AHRMERED 1, AEFIBTIARMTES SIR D AUSRUREL m ERER 1 28 1EH
T ABREREEATNFIRTNERAIREL, , 5Bk bit TR, n AR RE. 0 FR7=H kK F
73R, g% DRITERIEBOHIR, Don_1FUDeJ9 2n A bit AIBTFITEL . XT 2n bit BETEIITER(E:
k=n-1 1, = Dyy41Dy — 01
=0 q.=1
<0 gq,=0
0<k<nl
Qer1 =1 7 = Tep1 Dagyr Do — ¢4101
Qree1 =0 7 = Ty Dagyr Doxe + ¢4101
=0 q,=1

<0 gq,=0

BMETE

CORDIC Z{ERTE

CORDIC he&tEz{1TH sin/cos BEREMT:

1. 7£ RCC tRREF TFH R B AIRT £ SERE RS 1728

2. icEZf7es. CORDIC_CR, HEEMNEHAEE, BoiE, EEERMTET, REPHFHEE
61 CORDIC_MODE=1, EREIRE

3. EtEZ5f788 CORDIC_THETA[S, #if] BSY tni&fisiE S iFhiiakitifl coff in&fi

4. iHE4%EHG, iEH CORDIC_SIN, CORDIC_COS 7738, KE4&R

CORDIC [A8#E5it# arctan/modulus FHE{/ERFEINT :

1. 7 RCC tRREF TFH B AIRT £ SR RE RS 17 8.

2. itEZf7es. CORDIC_CR, EEMN@EAEE, BoE, EEERmMTRT, REPUFEE
%#E CORDIC_MODE=0, IEiRkrEk

3. Bc&E & 17=8 CORDIC_X 5 CORDIC_Y f§, $0if] BSY iR EERFFMEEeia coff fR&i
4. THELERE, 3B CORDIC_ARCTAN 5 CORDIC_MOD 257788, IR{E45E

SQRT EiRE

HDIV B{ERFENT

1. 7£ RCC {RHREF T IR B AORT £ SERE RS 1788

2. BtE3517e5 CORDIC_CR E17:% IREH T

3. Bt&E357788 DSP_RAD, EABHARFFARSLAFTEHFA, BEEshARARE—FA: BA
DSP_RAD HZEE5iE5N1THE).

4. EFHPHTEE A scff i7f5, 1EEY DSP_SQRT 1788, RIEF AR

HFae
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31.4.1. Cordic ¥E§lZ7F88 (CORIC_CR)
Address:0x00
Reset value:0x0000 0018
31 30 29 28 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 |17 | 16
ARCTA | CORDI | SQR | COR
N_MO | C_ER- | T_IN | DIC_I RE | RE | VE
D_ ROR T NT Res | Res | Res | Res | Res | GSI | SSI | CSI | Res | Res R Res
OV_M | _INT_ | _MAS | _MAS ZE | ZE | ZE °
ASK. MASK K K
RW RW RW | RW | RW
15 14 13 12 11 | 10 9 8 7 6 5 4 3 2 1| 0
STA 50 CcoO
Res Res Res Res | Res | Res RT_ | STA| MO RT_ RD! ITERATION
MO | RT | DE C_|
DE T NT
RC
RW | W | RW | RW | RW RW
1
Bit Name R/W 5:;?; Function
Arctan 5 mod Ihggi & H TR
31 ARCTAN_MOD_OV_MASK RW 0 1: FERnzr
0: ARz T
= FHREE NSRS IR R BFR
30 CORDIC_ERROR_INT_MASK RW 0 1: Rz
0: FEFRiZHT
F75 REOTE R R
29 SQRT_INT_MASK RW 0 1: FERozir
0: ARz
=AREITE R ET R
28 CORDIC_INT_MASK RW 0 1: FnzTdr
0: BT
27:23 Reserved - - Reserved
CORDIC BINHIREEE
0: 32 i1
1: 16 {1
22 ARGSIZE RW 0 ARGSIZE AT R =AREMNEIER
fE.
ANERIEEE 32 (iR, =AREMAS 7S
¥ q1.31 RS
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Bit

Name

R/W

Reset
Value

Function

NRIRERT 16 (UEHE, —ARBBANTTE
HAEE q1.15 IETRISEL

21

RESSIZE

RW

CORDIC itHEIEEE

0: 32 i

1: 16 fif

RESSIZE SRR TR~ =AREG RN
SNSRISESE 32 (VR 78S q1.31 1Y
ZR.

ANERIERR 16 (EUE, =HREEHETFEs
2 g1.15 XS

20

VECSIZE

RW

arctan 5 mod B EUEAIEE

0: {#ifl RESSIZE 5 ARGSIZE iR5E

1: arctan/mod BINBIHEURAIERN 24 fi7, fF
FH int32 S NIRRT, 7= sbit ARFEAE
=

19:10

Reserved

Reserved

START_MODE

RW

CORDIC [EriEz{iEE

1: £ START HFE=IBEIA 1 R TIHE
0: #1T CORDIC_THETA, CORDIC_X,
CORDIC_Y HFssEMEREmtE

START

RC_W1

7£ STARTMODE &€&/ 1 ASFEE
%, AT, B 18 BSY A 0#H
CORDIC Bah—RitH, HE8&EHRRE, B4
Balis 0

CORDIC_MODE

RW

CORDIC mode, 0: arctan, 1: sin/cos

SQRT_INT

RW

FFF RO E 5T Eeh i {sERe

ARG E 1 BS, HitEseEe, BIF=4EhlT
1: THEFEERT= AT

0: AF=tErhlir

CORDIC_INT

RW

S e

HEATEREFE 1S, it st BOP=EehbT
1 PHEsEEERy P

0: FP=tEehl

4.0

ITERATION

RW

5'd24

UREEESFR, ANERAOREDIM 1
Fl24

31.4.2.

SIN/COS &g theta EfF88 (CORDIC_THETA)

Address:0x04

Reset value:0x0000 0000

31 30

29 28 27

26

25

24

23 22

21 20 19 18 17 16
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THETA[31:16]

RW | RW | RW |[RW | RW | RW | RW |[RW | RW | RW | RW | RW | RW | RW | RW | RW

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

THETA[15:0]

RW | RW | RW |[RW | RW | RW | RW |[RW | RW | RW | RW | RW | RW | RW | RW | RW

Bit Name R/W Reset Value Function

b IESE sin/cos BMINRESTFEE, Y
31:16 THETA[31:16] RW 0 REGSIZE 50, BINZFESN q1.3118=,

M THETA[31.0|5FEEEE A 32 (Ui

4TRSS sin/cos INFIEST7EE, 2
15:0 THETA[15:0] RW 0 REGSIZE 51, BMIAZFFEEH q1.15 183,

T THETA[15:0] 7R 25 16 {UEHE

31.4.3. CORDIC_SIN £&£8%57%F2 (CORDIC_SIN)

Address:0x08
Reset value:0x0000 0000

31 30 29 |28 |27 26 | 25 24 | 23 22 21 20 19 18 17 16
SIN[31:16]
15 14 13 | 12 11 | 10 9 8 7 6 5 4 3 2 1 0
SIN[15:0]
R| R IR‘R‘R‘R‘R‘R‘R‘R‘R‘R‘R‘R‘RIR
Bit Name R/W Reset Value Function
1h4abIEES SIN ITEEREHSFEE, 3
RESSIZE /90, HiHZEHE2E 913148, M
31:16 SIN[31:16] R 0 A0, r\jjq j”it .
CODIC_SIN[31:0]ZFfZes =i 32 fi SIN[31:0]
=
1h4abIEES SIN ITEEREHSFEE, 3
RESSIZE 591, &HEFEEN ql.15 1=, T
15:0 SIN[15:0] R 0 7 E'L ‘qu *gf
CODIC_SIN[31:0)5/728£iE K 16 iLA
SIN[15:01#%, & 16 I3 SIN[15:0]H9FE AL,

31.4.4. CORDIC_COS £83%51F28 (CORDIC_CO0S)

Address:0x0C
Reset value:0x0000 0000
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31 [ 30 [ 29 | 28 | 27 | 26 | 25 |

24 | 23 [ 22 | 22 ] 20 | 19 | 18 | 17 | 16
COS[31:16
15 [ 14 [ 13 [ 12 [ 11 [ 10 | 9 8 7 6 5 4 3 2 1 0
COS[15:0]
RIRIRIRIJIRIJIRITR R |RIR]I]RIRJI]RIJ]IT PRI URIR
Bit Name R/W Reset Value Function
th4bIBEE COS IHELERAHEFaE, X
RESSIZE 50, Hz 79 g1.31 .
31:16 COS[31:16] R 0 A Eﬁjﬂﬁﬁgg?j a igit a
CODIC_COS[31:0]Z172841%E ! 32 {1
COS[31:0]%uE
th4bIBEE COS IHELE R HEFaE, X
RESSIZE 5 1, HiHEFEH ql.1518z0, T
15:0 COS[15:0] R 0 CODIC_COS[31:0|FFas=1E K 16 i1
COSI[15:01%4E, & 16 i/5 COS[15:0|197%FE
I,

31.4.5. Arctan SANS5ZFTFEE (CORDIC_X)

Address:0x10
Reset value:0x0000 0000

31 [30 [29 [28 [27 [26 [25 24 [23 |22 |20 20 [19 [18 17 16
X [31:16]

RW [RW [RW [RW [RW [RW | RW [ RW [RW [ RW [ RW [RW | RW | RW | RW | RW

15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
X [15:0]

RW|RW [RW |[RW [RW [RW | RW |RW [RW [RW [RW [RW [ RW | RW | RW [ RW

Bit Name R/W Reset Value Function

1i4bIEES arctan/module THEHINAKR X ZF7ES,
2 REGSIZE 5 0, BMINZFESN qL.31 &=,
CORDIC_X[31:0|5F8HFEE A 32 uEiE

31:16 X[31:16] RW 0

1i4bIEES arctan/module THEHINAKR X ZF7ES,
2 REGSIZE 5 1, BWIANSFEEN ql.15 18,
CORDIC_X[15:0|Z5Fs8FEE A 16 uEE

15:0 X[15:0] RW 0

31.4.6. Arctan A2 4FS1F8E (CORDIC_Y)

Address:0x14
Reset value:0x0000 0000

31 |30 |20 |28 |27 |26 |25 |24 |23 |22 |21

|20 |19 |18 |17 |16
Y[31:16]
Rw [ Rw [Rw | RwW | RW [RW [ Rw | RW [RW [RW | RW [ RW [ RW | RW | RW | RW
15 | 14 | 13 | 12 [ 11 [10] 9 8 | 716 | 5| a] 3 2 1 0
Y [15:0]

rRw | rRw [Rw | rw [RW | RW | rRw [ RW [RW | RW | Rw | RW | RW | RW | RW | RW
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Bit Name R/W Reset Value Function
14k IEES arctan/module THEEINMR Y 257788,
31:16 Y[31:16] RW 0 24 REGSIZE 50, ANSFEESN ql.31 B,

CORDIC_Y[31:0]Z/FEs BB A 32 Uiz
LTRSS arctan/module iHESMNATE Y 251788,
15:0 Y[15:0] RW 0 Y REGSIZE A 1, BINETZEEN ql.151&=,
CORDIC_Y[15:0]F 78R EE A 16 [UEUE

31.4.7. CORDIC Mod &£851F88 (CORDIC_MOD)

Address:0x18
Reset value:0x0000 0000

31 [30 |20 |28 [27 [26 [25 |24 |23 |22 |21 |20 19 J18 |17 |16
| MODI[31:16
15 | 141312 11]10] 9 [ 8 7 1l e | 5| 4 3 2 1 0
MODI[15:0]
R|IrR|R|RI|IR|IR|IRI|IRI|JR|IR|IR|IR|]R] R ]| RrR|R
Bit Name R/W Reset Value Function
iabIEEE MOD BRI HE7EE, X
o en R \
31:16 MOD[31:16] R 0 RESSIZE 90, Mttisfeaa a1.31 &zt I

CODIC_MOD[31:0]57F 284 32 i
MODI[31:015UE

ih4bIEEE MOD ITEZAREHSFEE, 4
RESSIZE 1, tHE77e8/9 q1.154&=, W
15:0 MODI[15:0] R 0 CODIC_MOD[31:0| 21728 &iEHIE 16 115
MOD[15:0]U5E, /5 16 {i5 MOD[15:0]/9%F5
I,

31.4.8. ARCTAN 85788 (CORDIC_ARCTAN)

Address:0x1C
Reset value:0x0000 0000

31 [30 [20 [28 |27 |26 |25 |24 |23 |22 |21 J20 19 J18 J17 e
ARCTAN[31:16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ARCTAN][15:0]
R|R|R|R|R|R|R|R|R|R|R|R|R|R|R|R

Bit Name R/W Reset Value Function
14bIE2E ARCTAN ITEERBESFR, 3
RESSIZE 50, HH2 79 q1.31 &=,
31:16 ARCTAN][31:16] R 0 7 Eﬂ”m%ﬁ%bq\ %KL
CODIC_ARCTAN[31:0]Z57788&i%EH 32 iz
ARCTAN[31:0)#04E
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Bit Name R/W Reset Value Function

thabEEeE MOD ItEERBLS TR, X
RESSIZE 5 1, HiHEFEH ql.1518x,

15:0 ARCTAN[15:0] R 0 CODIC_ARCTAN[31:0] 27 SIS HIK 16 1A
ARCTAN[15:0]%4fE, & 16 15 ARCTAN[15:0]89

AL

31.49. FEHIRFFE (DSP_RAD)

Address:0x20
Reset value:0x0000 0000

31 [30 |20 [28 |27 |26 |25 |24 [23 |22 21 |20 |19 [18 [17 |16
RAD[31:16]

RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RwW | RW | RW | RW

15 | 14 | 13 |12 | 112 ] 10| 9 8 | 716 [ 5] 4] 3 2 1 0
RAD[15:0]

Rw | Rw [ Rw |Rw [RW |RW [ Rw [ RW | RW [RW | RW | RW | RW | RW | RW | RW

Bit Name R/W Reset Value Function

31:0 RAD RW 32'h0 WL EBENILEFRREHMITIE SORT itH)

31.4.10. SQRT &8ekFFEE (DSP_SQRT)

Address:0x24
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Res. Res. Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CORDIC_ARCTAN[15:0]
R| R | R|R|IR|IR|IR|IR|IR|IR|R|IR|]R|R|R]|R
Bit Name R/W Reset Value Function
31:16 Reserved - - {RER, EERTATSY R
15:0 SQRT R 0 HFHERESFeE

31.4.11. JKEF1FEE (CORIC_SR)

Address:0x28
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Ress | Ress | Ress | Re | Re | Re | Re | Re | Re | Re Res Res Res Res Res
s s 5 5 s s s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res Re Re Re Re Re Re Re BS acrf ccef scff ccff
S S S 5 S S s Y
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RCW |[RCW | RCW | RC W
0 0

o)
o

Bit

Name

R/IW

Reset Value

Function

315

Reserved

Reserved

BSY

79 1 Bf%/R CORDIC 5|2 FE#TIHE, HE
Z£RE, WEEmEo.

acef

RC_WO0

arctan 5 mod eI &S H PMTRS AL

4 CORDIC_X. CORDIC_Y KkAKSH arctan 5
mos itEIEHAT, acef (URE 1, WIIKHE 0
SkiEkR, WIS 1 T8

1: SRR

0: IHESHAPRARE

ccef

RC_WO

= AR ASIEERT RS

24 BSY I 1K, [[@ CORDIC_THETA,
CORDIC_X, CORDIC_Y ENHUERT, IthfzHmE
HE 1, WS 0 K&k, MIHAS 1 7534
1: MAEEEEER ML

0: BNZUHREERPUIAR"%E

scff

RC_WO0

Sart_scff: F 75 REITE T Ee RS

LT EEERT, IS 1. HEES 0
SiEhR, MHUAS 1 T3

1: =t

0: FRlfRF=4

ccff

RC_WO0

cordic_ccff:CORDIC 5 |Zi & 55 Eehiiing
it EsTEERY, IS 1. WIRERIFS 0
Kighk, XIS 1753

1: Slr=E

0: hlfRF=4%
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32. XX

32.1. #ER

Aith 5 E T Cortex-M0O+ CPU, % CPU Core 88 5%k debug T4 EIhRE., Debug ¥ EBRWF
CPU ZILE—#57EH8S (breakpoint) BRETEEESE (watchpoint) , 2{FE1EAY, CPU core A
EIRSHERIIMNEDRS T eI E. —BELZER, CPU Core fIRAORERIKE, FMEHER
AIHAT.

IERThEEFE RIEIR EAEIEEFNE MCU BIER, ilAYE O serial wire. #£ MO+ CPU Core
hRERIhEEE—E ARM CoreSight Design kit,

MO+ T SRR BT, FBLATER4ER:

B SW-DP: serial wire

B BPU: Break point unit

B DWT: Data watchpoint trigger

VAR ST EE 7 A R ROV SERTHRE :

m REELSIHSE, SWIO@PB6, SWCLK@PA2

B MCUBIHE (GHHEFEERIN, EHIIMRITRSE

MCU
Cortex-MO+ debug support

Bus matrix
System =
interface |
Cortex-M0+
Core
SW'OW Dy—— [ » DBGMCU
> SW-DP >
SWCL@ Debug AP

32-1DBG EE]

32.2. S| mENRENE R

32.2.1. SWD g0

IR IHEEREZXAY pin BFS, FLAE GPIO A9 alternate functions FB, iIXF/ pin, EFFETI%ER
NEFAT T,

=% 32-1 DBG{EE
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SW-DP SW iﬁ]i‘:tEl:l
YRI5 = e EeE il
SWDIO BN BATHIERN PAL3
SWDCLK L THAN BT PA14
32.2.2. RiER SW-DP Bi& e
ESHRENE (REEMEELBENMN) |, BIE SW-DP s O% o EIEAE IR ENZENE
FARY pin,

32.2.3.

32.3.

32.4.

32.4.1.

32.4.2.

PAM, ORI T XA sWD inORIAJEEM, FREMIZmA{F GPIO A,

SWD B _ERIRER_ LRIFN T

—HB SWD i ORI, T GPIO #Z=HIBRZH 7 X NMmH, GPIO =HI5FRarISAHAEE
10 BEAEFARE:

B SWDIO: input pull-up

B SWCLK: input pull-down

FARR_ERFN N REB R SMNE TS & T I INERFEAYTE K.

ID fCES FIEEMNHI

A RTERL ID code, #EFF Keil, IARZ T EFiZ ID Code ({i7F- 0x4001 5800 Hbiit) HiEiE
i,

A EEEfE, TEREEN flash B9 factory config. byte B9 Ox1FFF OFF8 ik, #£#;%| DBG_IDCODE
Hraah.

SWD iiizdtim O

SWD Y 7E

XEANESHBTERMY, FERUTRNRO:

B SWCLK: REFHATHY clock 55

B SWDIO: WHEHIEES

IZIN IR bank fZ577e8 (DPACC F17esf APACC Ff7as) IS, #IEEERE
£ LAY LSB-first f&45). XJF SWDIO INHER, & EWREIRGR LRI (H#EE 100k RRAJERFE) .
Y FEIR SWDIO ARRIKES, HAEEATEL LELSBWEN, iR cRIRERIIE
e REIRET, XANEAEERZ 1/ MAATE, RMEBNTLUBEEE SWCLK SIEkiEEE,

SWD 1% F5Y
BAFFHILATMERAR:

m EHREEIER (8bits)

m SRRSO (3bits)

m EEET A RIRRIENER (33bits)
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* 32-2 1 FKE(8-bits)

o A7 V2 e 3%
0 Start W 1"
0: DPifAa
1 ApnDP e
1: APij[a)
0: Bigxk
2 RnW N
1: &K
4:3 Al3:2] DP (& AP Z517eshUitsit X,
5 Parity LABISIAIREEE L
6 Stop 0
7 Park REHENIRE). BT LRES, B RIED 1.

BHEEEAE (RE79 1bit) REEREK, ERENCREREERNESE.

= 32-3 ACKIaR (3bits)

Eb4S & iR
001: FAULT

[2:0] ACK 010: WAIT
100: OK

NR—MHRIEHRE IR 1 wait 3iE FAULT MEHIEIE], NEEmAdEYRERME ACK NERL,

% 32-4 DATA &% (33bits)

&2 E=4 iz
[31:0] WDATA & RDATA B AR
32 iV XJ[31:0]HYEH BB (L

SNRZB MRS, HMEEERIRMEE LIRS,

32.4.3.

SW-DP JAZS#1(reset, idle states, ID code)

SW-DP BRRESHNBANENX T SW-DP BIAEE ID ({18, Bi&1E JEP-106 T, X4 ID NiEEHaEn
ARM RS, F#ENI 0XOBB11477 (XML Cortex-MO) ., JEE: XXXXXX

32.4.4.

DP and AP /54

B i3 DP RYREASH posted: (S RMBRATLASKIZED (ACK=OK) , E(EAJLIKIEIR

(ACK=WAIT)

B 5 AP BUR(EM posted: XEHREHAINEREREIRT—RER. MR T REHITHGE
2 APif[a), N DP-RDBUFF Z{Fes it P HIRISIZEER.

B DP-CTRL/STAT Z{788f7 READOK RS AP iEi5(A)a# RDBUFF IEiE R (IBEERE
AP EHIBIZRINRY) B EEHT.

B SW-DP XTI 75 buffer (3FDPFIAPE) , XEESHME(ENARTHRE, B— 5%
fE. WRS buffer T, SHENEMARZ "WAIT" , IDCODE i, CTRL/STAT iEak#E
ABORT B, Zflsr (BEZEZHWRES buffer Zi%EY)
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B BT SWCLKHI HCLK 2RPadtd, R (RiEZE) FTERMEHIMNI SWCLKE
Hl, FRIBRERINEREIE. SWHMESELNRES, XL EERRIZHAA.
m L9 FEIEKRS CTRUSTATRY, LAEAHEE, MR TMEE (FELH) ZAIHM, s

fail,
32.45. SW-DP &7z
24 ApnDP=0 B, BILAAIRIXLETFES,
CTRLSEL fif&
A[3:2] R/W st Register Notes
SELECT 5128
00 Read IDCODE
00 Write ABORT
01 Read/Write 0 DP-CTRL/STAT
01 Read/Write 1 WIRE CONTROL
10 Read READ RESEND
10 Write SELECT
11 Read/Write READ BUFFER
32.4.6. SW-AP &H{Fs8
Address A[3:2] value Description
0x0 00 Reserved
DP CTRL/STAT 7788, FBIE
B ER—EFEHEVEHARY power-up
Ox4 01 B 9 AP IGRIECE G iRE
B 354 pushed EUEHIAE pushed JEIHRE
B ERSIRS (. power-up M)
DP SELECTRION Z178%: F{FIEEXAIE)EOF] active 4 4> word AYZ57F
BRSO,
B Bit31:24: APSEL: #EHE4AET AP
0x8 10
m  Bit 23:8: reserved
B Bit7:4: APBANKSEL: TEZH] AP,i%#2 active 4 4> word Z{F2E5E
Hm  Bit 3:0: reserved
oxC % DP RDBUFF FHf788: AT REEAEE—EERIIGE, BRRENER
(FRERHEY JTAG-DP #£{F)
32.5. M&RER
&1 core debug 257788, AJLAIA) Core debug, Debug I5AiXLE57FE8E1BIT debug 5@k E.,
fteE TE NS FEaER
* 32-5 NiZAIASFS
&= iR
DHCSR 32bit Debug halting control and status register
DCRSR 17bit Debug Core register selector register
DHCDR 32bit debug Core register Data register
DEMCR 32bit debug exception and monitor control register

XEHFERFAMRREN, S, MRS EBEN, SM3E, ATHESM Hart, FE:

B EIEANGIS NSRS FRRAY bit0 (VC_CORRESET) |, #{%8E
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32.6.

32.6.1.

32.7.

32.7.1.

32.7.2.

32.8.

32.8.1.

32.8.2.

B FHEIEERRIRESER, e

BPU Wim Bt (Break Point Unit)

Cortex-M0+ BPU SCHEH T 4 N E57758, BPU 2—FE ARMv7-M i flash 1N TFIMT= (FPB)
Block (Cortex-M3 & Cortex-M4)

BPU Iigg

QbIRESHT RSCINE T PC RIRTRINEE,
£ ARMv6-M ARM F] ARM Coresight Components Technical Reference Manual, LIFKSEE X
F BPU Coresight BYS{nE 7801t JAVtb L RIE [aFRE,

#IEME S DWT (Data Watchpoint)

Cortex-MO DWT T2 T 2 4 watchpoint Z1F88.

DWT Ihgg

SLIEERAIRTRSCIIE T PC RIBTRINEE.

DWT EEFITEHSBHEAT S

SCHIZHE watchpoint BETTHILNRSE , tBSCI Y ARMY6E-M BI3%RY DWT Program Counter Sample
register(DWT_PCSR), %EfFaa it il EEHIMRIREE PC, MARIELEAERSS, X MUHIRM
THRIEDT,

CORTEX-MO+ DWT_PCSR ICR 7B ¥ BRI SFIRIBERHES .

MCU iBiftt&tk (DBGMCU)

MCU debug component F BRI ZRHLA T8 :
m IR
B 7 timer. watchdog £ breakpoint HB|ER9AT P4l

(EVIFEARURYIRIR 5285

BHENEIIFEER, EHIT WFI BiE WFEIES. MCUBAEINFERE, 5E R CPU Clock (=

1He, sE 2R CPU RITHEE.

CPU RACIFTE debug HAiE), {S8 FCLK (& HCLK, HFXURRAEERNTE, £—MNEHE

18, fEMIRREFS. MCU SR THRRIGE, TR AERIFEER TR,

Eit, EilEEN R EREEEESFRNINS, LI EETA:

B 7EsleeptER: FCLKHHCLK 3B, 1HRRY, ZIENARES RIS FRERHIIRERY
BRI,

B 7E stop #ER: DBG_STOP (AR EIRAIE L,

FiGEREE. FE. bxCAN fl 12C g
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£— breakpoint Hjj8], 2BMEERE timer BI1TE125F0 watchdog 2 EHHITA:
B {BATETLASKEETE breakpoint BBitER. a0, XEX— PWM IEEEHIBH M BEERTEN.
B {BIRTLAME T3R1E breakpoint WERITEL. X2 watchdog BYSFIHERTERY.

32.9. DBG FFgE
32.9.1. DBG i&#% ID X85 7=F35(DBG_IDCODE)
Address offset: 0x00
{374 32-bit HbbAE), HRiE,
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD
r r r r r r r r r r r r r r r r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD
r r r r r r r r r r r r r r r r
Bit Name R/IW Reset Value Function
31: 0 Reserved - - Reserved
32.9.2. @ik MCU EEZH1Fss (DBGMCU_CR)
ZEFRRBCEE debug RS THI MCU {RIHFEIET,
ZEFRat LBEMHITREEN (FRRREN) . BULERASMN THANEHITER
1’Eo
WRFAE ENASIFZINEE, WFRFHERE KR, BXWEHFRAE T,
Address offset: 0x04
Reset value: 0x0000 0000 (REWEFKENIHITENR)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res g'?gﬁ DBG_SLEEP
RW RW
Bit Name R/W Reset Value Function
31: 2 Reserved - - Reserved
Debug stop 1&zf,
0: (FCLK=off, HCLK=off) , £ STOP #&x,, HCLK %[
FCLK #f£% 4, M STOP EREHR, FfEiES
BEMEER (RFEREAHSI) . e, WEREEHE
1 DBG_STOP RW 0 N
EfHTHEE.
1: (FCLK=on, HCLK=on) , i\ STOP &z, HSI
ReXiF, FCLKFIHCLK B 174, HiBH STOP &1,
WRFEN TS, REEEENETE.
0 DBG_SLEEP RW 0 T REARIE T,
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Bit Name R/W Reset Value Function
0: (FCLKFF, HCLK %) , TEREIRMEZ(, FCLK H/R5t
BCEIFNRFATEEAL, HCLK X7, BFERERASE
MEREFITRS, EMERENREE, TEAR
FETHICEN.
1: (FCLKFF, HCLKF) . TERERMEZ(, FCLK#]HCLK
AP ER RS CEC BT IR ST EhiR .
32.9.3. DBG APB freeze {728 1 (DBG_APB_FZ1)
ZEF 7R FsRECE timer, IWDG 7& debug THIRTH, 12578 LBEATREEM (FRER
S®EM) . EAUHEREERREMN THITE.
Address offset: 0x08
Power on Reset value: 0x0000 0000
31 30 | 29 28 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 17 16
LPI'DI'IIBI\;S__ST Re | Re Res Re | Re | Re | Re | Re | Re | Re | Re | Re | Re | Re Res
oP s s s s s s s s s s S s s
RW
15 14 | 13 12 11 | 10 9 8 7 6 5 4 3 2 1 0
Res Re | Re IWDDB(?__ST Re | Re | Re | Re | Re | Re | Re | Re | Re | Re DBG_TIM2_S
S S op S S S s S S S s s S TOP
RW RW
Bit Name R/W Reset Value Function
L CPU {ELERY, LPTIM BUTHEEentEizsHIfT
31 DBG_LPTIM_STOP RW 0 0: {sge
1: AfFEge
30: 13 Reserved - Reserved
4 CPU {Z=1ERAT, IWDG HERERHIRT S
12 DBG_IWDG_STOP RW 0 0: {FRE
1: AfEgk
X CPU {ZLERF, WWDG 4B HIRTEMEEIAT
11 DBG_WWDG_STOP RW 0 0: {#Re
1: AfEgk
4 CPU (1LY, RTC iHEREsAYAT eI
10 DBG_RTC_STOP RW 0 0: {&ke
1: AfFEge
9:2 Reserved - Reserved
X CPUZELERT, TIM2 iHE4E8R0RT ST
0 DBG_TIM2_STOP RW 0: fakE
1: AfFge

509/511



PY32F031 R¥SEFHf

32.9.4. DBG APB freeze E1F5E 2(DBG_APB_FZ2)

ZE 7R FIsRECE timer £ debug THIRTEMEH, 2B Fest LBEMHITRIEEN (FRRERE
fiI) . EAbEAREERREMN THITE.
Address offset: 0xOC
Power on Reset value: 0x0000 0000
{74 32-bit HbbAE), HiE,
31 30 | 29 | 28 27 26 | 25 | 24 | 23 | 22| 21 | 20 | 19 18 17 16
DBG_ DBG_
Res Re | Re | Re Res Re | Re | Re | Re | Re | Re | Re | Re Re
S S S S [ S S s s s s TIM17_ST | TIM16_ST s
OoP OP
RW RW
15 14 | 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
DBG_ DBG_
TIM14_ST Rse Rse Rse TIML_ST Rse Fi,e Rse Fi,e Fi,e Rse Fi_e Fi_e Res Res Rse
oP oP
RW RW
Bit Name R/W Reset Value Function
31:19 Reserved - - Reserved
2 CPU {=LERY, TIM17 i+ERESAIRTEREHIAL
18 DBG_TIM17_STOP RW 0: &AL
1: AfEgE
X CPU {Z1EAT, TIM16 iHEXEERIRT s EIL
17 DBG_TIM16_STOP RW 0: gL
1: AfEge
16 Reserved - - Reserved
4 CPU =1ERY, TIM14 HHE0Eea9ad s
15 DBG_TIM14 _STOP RW 0: {FhRE
1: AfsEge
14:12 Reserved - - Reserved
2 CPU {ELERY, TIML i+EESAIRT ST
11 DBG_TIM1_STOP RW 0: {#Re
1: AfEge
10:0 Reserved - - Reserved
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