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19.5.5. 12C (I2C_SRIL) ..ot enananan 218
19.5.6. 12C 2 (I2C_SR2) ...ttt 220
19.5.7. 12C L (0T o101 = TR 221
19.5.8. 12C TRISE (I2C_TRISE) oeeeeeeieeeeeeeeeeeiese e eeee e s 222
19.5.9. 12C B =SOSR 222

20. D (USART) ettt ettt ettt 224

70 35 OO TU TR 224

202, USART R ettt ettt en s 224

203 USARTW oottt e ettt sttt ettt s s en st sen st n et en s 225
20.3.1. USART oottt ettt 226
20.3.2. U ettt ettt ettt s sttt ettt nn s 227
70 35 35 TR 229
20.3.4. Ne ettt ettt 232
20.3.5. USART oottt 233
20.3.6. USART " ettt 234
20.3.7. H oottt ettt ettt n et en st 234
20.3.8. USART oottt ettt 236
20.3.9. 1 Af H oottt ettt ettt ettt sttt sttt r s 238
20.3.10. ) ettt ettt ettt n ettt 238

20,4, USART T oottt ettt en s 239

205 USART oottt en s 240
20.5.1. (USART _SR) ..ottt see st e en s 240
20.5.2. (USART _DR)....oviieieieeeieeeeee oot en s sen s enee e 242
20.5.3. (USART _BRR)....ooiiiiieeeeeieeeeieseeee s s e eses et aes s asse s enansannaes 242
20.5.4. L 1 (USART_CRL) .eieeeeeeeeeeeecee oo see ettt n s, 243
20.5.5. L 2 (USART_CR2)....cuieeeeeeeeeeteeeeee e eee et sas s enssies s sannens 244
20.5.6. L B (USART_CR3)...ocuiecieieceeteeeeeteeee s s s s s st ssas s 245
20.5.7. USART B =SOSR 245

21. ¢ L (1 = ) OO 247

21.1. L ettt e et ettt e ettt en ettt n et n et en et en e 247

212, SPLR ettt 247

213, SPIW oottt en s 247
5 5 35 OO 247
21.32. Y h i H oottt ettt 248
2133. ¢ H ettt ettt ettt en e n et en e, 250
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21.3.4. h H oo 251
21.35. ¢ (NSS) oottt ettt ettt 252
20 3 8. 253
20,37, Sl 254
21.3.8.  SPla 254
21.3.9. PP PTUPPTTPPI 255
203,00, 258
203,00, 259
21.3.12. SP T 259
21.4. Sl 259
214.1. spl L L (SPI_CRL) ettt ettt en et 259
2142. spl L 2 (SPI_CR2) oottt 261
21.4.3. SPI (SPL_SR) oottt ettt ettt ettt 262
21.4.4. SPI (SPI_DR) oottt ettt ettt e ettt e et e et enen s 262
21.45. SPI B ettt e e e s e e e e e e 263
......................................................................................................................................... 264

22.1. PP PP PP PPPP PP 264
22.2. No PP PP PP PP 264
22.21. SWD TP TSP P PR P PR PR PR PRPRPRPRPRPRPTPR 264
22.2.2. SW-DP N2 e 264
22.23. SWD :: p =3t TR 265
223.  IDq L ettt ettt ettt ettt en et 265
22.4. SWD LT 265
2240, SWD N 1 265
2242, SWDN PP PPPTT 265
22.4.3. SW-DP (reset, idle states, ID COUE)......ccovvvviviiiiiiiiiiiieiee e 266
22.4.4. DP and AP [ oo e e e ae e ta e reeenraa e 266
2245, SW-DP 266
22.4.6. SW-AP 266
225, P ettt ettt 267
22.6. BPU ¥ "H(Break Point UNit) .......ooooeiiiiii 267
22.6.1. BPU W o 267
22.7. DWT (Data WatChpoint) ...........uuuuiuiiiiiiiiiiiiiiiiieieiiieieieieiereareierererernreernnrn. 267
22.7. 0. DWT W 267
22.7.2.  DWT 267
22.8. MCU [(B]21€1Y (010 ) TP UTRT R TTOUPPPUPPPT 267
22.8. 1. Y W 268
22.8.2. a A BXCAN  12C e 268
22.9. DB G s 268
229.1. DBG ID A (DBG_IDCODE) ....utiiitiieeeieeitieeee et 268
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23.

22.9.2.
22.9.3.
22.9.4.
22.9.5.

MCU (DBGMCU_CR)...eeeeeeeeeeeeee et
DBG APB freeze register 1 (DBG_APB _FZ1) ....ccccoiiiiiiiieiie et sineee e e
DBG APB freeze register 2(DBG_APB _FZ2) .....ccccoiiiiiiiiiiee ettt steee e
DBG B PP
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aéq

1. T a Q.
@5 iz
Read/Write (RW) Tt 7 %y
Read-only (R) TET %y
Write-only (W) TET %yt G%yN +eyé
Read/Clear WriteO (RC_WO0) 11 @ %y O @ 0] %yt~ 1M%yneée
Read/Clear Writel (RC_W1) T'@ %yt A @ 1] %yt OM%ynée
Read/Clear Write (RC_W) T Q@ Tl érr o nec | g1 oy EOX|
Read/Clear by read (RC_R) T!'@ n Ay n%yhs ONT|] w0 " Whyj heoyé
Read/Set by Read (RS_R) T!'@ n Ay ns%yhs ONT Jmll° JV%Yyj hedeyd
Read/Set (RS) T @ %1 O @ J%yw1 = OMG%HI &
Toggle (T) T @ TILr T Q%Y1 T 0N ®
39 (Res) 39410 3Yp 46
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SWCLK
SWDI:Q ﬂ SWD :>]::> Flash Memory VDD Voltage

AF
as Regulator A|
CPU @
CORTEMO+ @ \\//g& vee
fmax= 24MHZ 3 vcC — SUPPLY Vss
= SUPERVISIO
NVIC IOPORT K= sRam PORBOR
Filter —— NRST
% E ©
o =
@ > HSE XTAL OSC [ToscIN
PB K> g cre (—DfF RCC 4-24MHz 0SCOUT
e C Reset & clock control
PF
LS ERARNY
INT CTR System and peripheral
clocks System reset
EXTI
from peripherals SAHB TO 9\PB

oo | I db I

IN- comr |I/F
ouT
CHL~CH, BKIN
9xIN ADC  |IIF TIM16 <ﬁ> (L v :\‘>CHLN~CHZN,ETRasAF

T sensor
PR ) j E " UsART | RXTXRTSCTS
USART CK as AF
SYSCFG [(——)
NSS as AF S DBGMCU K ——>

advs
gdvs

12C1 SCISDA

VCCA domain

Power domain of analog modules ‘ VCCIO domai+

‘ VCC domain

2-1
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3. U

3.1.

Y Ne
A W ae Master

U Cortex-MO+

A 22 @ Slave
U p SRAM
i p Flash

a AHB-APB Bridge AHB

SRAM

GP:)BP?"S H Flash memory interface Flash memory
g t
[+4
(@]
[=9
o

ARM
Cortex-MO+ m Bus matrix

Core

AHB-to-APB bridge APB

SYSCFG,

ADC,
COMP1,COMP2,
TIM1,TIM16,LPTIM,
IWDG,

PWR,
12C,
USART1,

SPI1,
DBGMCU

RCC

3-1

Cortex-M0+ [ bus matrix CPU & A
A Matrix
Matrix CPU @ A @& g RoundRobin A Matrix ~Mastef CPU~
slaves Flash memorya SRAM  AHB-to-APB bridge™ A
A AHB-to-APB bridge’ APB~
The AHB-to-APB bridge - 3 AHB APB H [ Bridge A
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3.2. g
3.3. g
O a o 10 o W W@ 4-Gbytes A Y
We wordT~ v Ne 4 ~ A
@ 7%Ne 8@ 512Mbyte  BlockM A
OXFFFF FFFF
ARM Cortex MO+
0xE000 0000 Internal periphrals
Block 6
Block 5
0x4002 63FF
0xA000 0000 AHB
0x4002 0000
Block 4
0x4001 5BFF
APB
0x8000 0000 0x4001 0000
Block 3 0x4000 A7FF
APB
0x6000 0000 0x4000 0000
Block 2 OX1FFF FFFF
) Reserved
Periphrals Ox1FFF 1000
0x4000 0000 Reserved OXLFFF OF80
Factory config. bytes OX1FFF OF00
Block 1 Option bytes OX1FFF OE80
uib OXLFFF O7FF
0x2000 0000 RAM System memory
Ox1FFF 0000
Block 0 0x0800 4FFF
Code Main flash
0X0000 0000 0x0800 0000
Main flash/ 0x0000 4FFF
System flash/
Addressable space RAM 0X0000 0000
32 U
31 U
Type Boundary Address Size Memory Area Description
0x2000 0C00-0x3FFF FFFF | 512MBytes | Reserved
SRAM pb ~ SRAM
0x2000 0000-0x2000 OBFF 3KB SRAM
4 3KB
Ox1FFF 1000-0x1FFF FFFF 4KB Reserved
Code Ox1FFF OF80-Ox1FFF OFFF | 128Bytes Reserved
. HSI trimin a
Ox1FFF OF00-Ox1FFF OF7F 128Bytes Factory config flash © 9 &
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Type Boundary Address Size Memory Area Description
Ox1FFF OE80-Ox1FFF OEFF | 128Bytes Option bytes option bytes
Ox1FFF OEO0-Ox1FFF OE7F | 128Bytes uUiD Unigue ID
O0x1FFF 0000-Ox1FFF O7FF 2KB System memory boot loader
0x0800 5000-0x1FFE FFFF | 384MBytes | Reserved
0x0800 0000-0x0800 4FFF 20KB Main flash memory
0x0000 5000-0x07FF FFFF 8MBytes Reserved

Boot ‘
1" Main flash memory
0x0000 0000-0x0000 4FFF 20KB .
2" System memory
3" SRAM
Note:
Ox1FFF OE00-Ox1FFF OE7F i o W reserved v Q b w0 f”
response errorA
3-2
Bus Boundary Address Size Peripheral
0xE000 0000-0XEQOF FFFF | 1Mbytes MO+
0x5000 1800-0x5FFF FFFF | 256MBytes Reserved®
0x5000 1400-0x5000 17FF 1KB GPIOF
0x5000 1000-0x5000 13FF 1KB Reserved
IOPORT | 0x5000 0C00-0x5000 OFFF | 1KB Reserved
0x5000 0800-0x5000 OBFF 1KB Reserved
0x5000 0400-0x5000 07FF 1KB GPIOB
0x5000 0000-0x5000 03FF 1KB GPIOA
0x4002 3400-0x4FFF FFFF Reserved
0x4002 300C-0x4002 33FF 1KB Reserved
0x4002 3000-0x4002 3008 CRC
0x4002 2400-0x4002 2FFF Reserved
0x4002 2124-0x4002 23FF 1KB Reserved
0x4002 2000-0x4002 2120 Flash
0x4002 1C00-0x4002 1FFF | 3KB Reserved
AHB 0x4002 1888-0x4002 1BFF Reserved
0x4002 1800-0x4002 1884 1KB EXTI 2
0x4002 1400-0x4002 17FF 1KB Reserved
0x4002 1064-0x4002 13FF Reserved
0x4002 1000-0x4002 1060 1K RCC 2
0x4002 0C00-0x4002 OFFF 1KB Reserved
0x4002 0040-0x4002 03FF 1KB Reserved
0x4002 0000-0x4002 003C Reserved
0x4001 5C00-0x4001 FFFF | 32KB Reserved
0x4001 5880-0x4001 5BFF 1KB Reserved
0x4001 5800-0x4001 587F DBG
APB 0x4001 4C00-0x4001 57FF | 3KB Reserved
0x4001 4850-0x4001 4BFF Reserved
0x4001 4800-0x4001 484C KB Reserved
0x4001 4450-0x4001 47FF 1KB Reserved
0x4001 4400-0x4001 404C TIM16
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Bus

Boundary Address Size Peripheral
0x4001 3C00-0x4001 43FF 2KB Reserved
0x4001 381C-0x4001 3BFF 1KB Reserved
0x4001 3800-0x4001 3018 USART1
0x4001 3400-0x4001 37FF 1KB Reserved
0x4001 3010-0x4001 33FF 1KB Reserved
0x4001 3000-0x4001 300C SPI1
0x4001 2C50-0x4001 2FFF 1KB Reserved
0x4001 2C00-0x4001 2C4C TIM1
0x4001 2800-0x4001 2BFF 1KB Reserved
0x4001 270C-0x4001 27FF 1KB Reserved
0x4001 2400-0x4001 2708 ADC
0x4001 0400-0x4001 23FF 8KB Reserved
0x4001 0220-0x4001 03FF Reserved
0x4001 0200-0x4001 021F 1KB COMP1 and COMP2
0x4001 0000-0x4001 01FF SYSCFG
0x4000 B400-0x4000 FFFF 19KB Reserved
0x4000 B0O00-0x4000 B3FF 1KB Reserved
0x4000 8400-0x4000 AFFF 11KB Reserved
0x4000 8000-0x4000 83FF 1KB Reserved
0x4000 7C28-0x4000 7FFF 1KB Reserved
0x4000 7C00-0x4000 7C24 LPTIM
0x4000 7400-0x4000 7BFF 2KB Reserved
0x4000 7018-0x4000 73FF Reserved
0x4000 7000-0x4000 7014 1KB PWR 3
0x4000 5800-0x4000 6FFF 6KB Reserved
0x4000 5434-0x4000 57FF 1KB Reserved
0x4000 5400-0x4000 5430 12C
0x4000 4800-0x4000 53FF 3KB Reserved
0x4000 441C-0x4000 47FF 1KB Reserved
0x4000 4400-0x4000 4418 Reserved
0x4000 3C00-0x4000 43FF 1KB Reserved
0x4000 3800-0x4000 3BFF 1KB Reserved
0x4000 3400-0x4000 37FF 1KB Reserved
0x4000 3014-0x4000 33FF 1KB Reserved
0x4000 3000-0x4000 0010 IWDG
0x4000 2C0C-0x4000 2FFF 1KB Reserved
0x4000 2C00-0x4000 2C08 Reserved
0x4000 2830-0x4000 2BFF 1KB Reserved
0x4000 2800-0x4000 282C Reserved
0x4000 2400-0x4000 27FF 1KB Reserved
0x4000 2054-0x4000 23FF 1KB Reserved
0x4000 2000-0x4000 0050 Reserved
0x4000 1800-0x4000 1FFF 2KB Reserved
0x4000 1400-0x4000 17FF 1KB Reserved
0x4000 1000-0x4000 13FF 1KB Reserved
0x4000 0800-0x4000 OFFF 2KB Reserved
0x4000 0450-0x4000 O07FF 1KB Reserved
0x4000 0400-0x4000 044C Reserved
0x4000 0000-0x4000 03FF 1KB Reserved

19271



PY32F002A V" v G & q

Note:
ST AHB 4 Reserved v Q b w 0 f7  HardFault APB  w
Reserved - Q b w 0 bw”  HardFaultA
S 2 b, 32bitword halfword  byte A
"3 b 32bit word - halfword A
3.4. ~ SRAM
D 3KB SRAMA bytesa half-word 16bit word”  32bit” SRAMA
) Q b~ v’ hard faultA
3.5. Flash U
Flash Heb v '
A MainflashM ~ 20KB A
A InformationM ~ 27KB°T ° Y W Nd
U  Factory config. bytes' 128Bytes’ G '
trimming  ° HSI triming ToA: A
i UID 128Bytes G uiD
U Option bytes 128Bytes ) UG v
i  System memory O ~' 2KB G Boot loader
Flash o G AHBY D U N 3 % flash program/erase
b A
3.6. Boot
BOOTO pin boot B nBOOTI G OptionbytesT~~ "~ 2 b . N
3-3 Boot
Boot _mode configuration _ Mode
nBOOT1 bit BOOTO pin
X 0 Main flashb v = M
1 1 System memoryb w ~ M
0 1 SRAMb uw = M
startup CPUC 0x0000 0000 & v© t - U 0x0000 0004
DAdb_oc : Main flasha system U SRAM n '
A Boot from main flash' main flash O 0x0000 0000 ~ P Ty i
o " 0x0800 0000~ A3 “ Flash " vyt 0x0000 0000 0x0800
0000 [ A
A Boot from system memory system memory B o 0x0000 0000" P Y
Ox1FFF 0000 [ A
A Bootfrom SRAM SRAM T 0x0000 0000" P Ty 0x2000 0000
[ A
361 O "E
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boot mode - p~ Yk - O A ek SYS-
CFG_CFGR1 MEM_MODE B SYSCFG ~ A
3.62. p
Boot loader * Q- system memory T A n 0 flash
o P Q"
A USART PA2/PA3
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4.1. h
A Main flash block: 20KB(5k x 32bit)
A Information block: 2.7KB(0.675k x 32bit)
A Page size: 128Bytes
A Sector size: 4KB
L o h |7l‘
A Q
A G
A QG
4.2. w
4.2.1.
Flash O 32bit Of¥'H ~ "y b U~ Page w 128 Bytes Sector
W 4 KBA
t w ::” Flash & New Mainflash information flash™ |k 20 KB w 2.7
KBA
Pageerase b~ Y 6 Main flashA
QG * 1 Mass erase” G Main flash’ tb 6 Main flashA
4-1 i
Block M sector Page Base address Size
Sector 0 Page 0-31 0x0800 0000-0x0800 OFFF 4KB
Sector 1 Page 32-63 0x0800 1000-0x0800 1FFF 4KB
Main flash Sector 2 Page 64-95 0x0800 2000-0x0800 2FFF 4KB
Sector 3 Page 96-127 0x0800 3000-0x0800 3FFF 4KB
Sector4 Page 128-159 0x0800 4000-0x0800 4FFF 4KB
System flash Page 0-27 Ox1FFF 0000-0x1FFF ODFF 3.5KB
UiD Page 28 Ox1FFF OEOO0-Ox1FFF OE7F 128bytes
Option bytes Sector 16 Page 29 0x1FFF OE80-Ox1FFF OEFF 128bytes
Factory config Page 30 O0x1FFF OF00-Ox1FFF OF7F 128bytes
Reserved Page 31 Ox1FFF OF80-0x1FFF OFFF 128bytes
4.2.2. b
Flash™ Y DbuWe O Ny A F L "y flash U
o oA
0 AHB A b~ Y FLASH_ACR Latency®? L” 4
0 flash v Wa b v A w0 tb v flash b 'y T flash b w
la A Loy =y ¥ flash 0§ v F A
4.2.3. Q b b
ICP" In-circuit programming”™ IAP" In-application programming™ ~ y  flash program
b A
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ICP @ Flash p " yvya SwWDN boot loader ~ MCU
TAICP Lt = 0~ ub ’ socketingA
IAP T Y a o T I program [ flashT AIAP'H TP
program flash O A flash O T vH [Fa ICP . Ne A
Q b "0 = BT U b b G A
Q b T Ky b w AQ bW ' b Ty
A 3 Ny Q b " b 9 oA
¢ Q b~ HSIA
yn L oo 7 Ty Q b
A Acess control register(FLASH_ACR)
A KEY register(FLASH_KEYR~
A Option byte key register (FLASH_OPTKEYR)
A Flash status register (FLASH_SR)
A Flash control register (FLASH_CR)
A Flash option register(FLASH_OPTR)
A Flash special area address register(FLASH_SAR)
A Flash write protection resister (FLASH_WRPR)
A Flash TSO0 register(FLASH_TSO0)
A Flash TS1 register(FLASH_TS1)
A Flash TS2P register(FLASH_TS2P)
A Flash TPS3 register(FLASH_TPS3)
A Flash TS3 register(FLASH_TS3)
A Flash page erase TPE register(FLASH_PERTPE)
A Flash sector/mass erase TPE register(FLASH_SMERTPE)
A Flash program TPE register(FLASH_PRGTPE)
A Flash pre-program TPE register(FLASH_PRETPE)
423.1.
B~ flash O v G ~ b ) e b AQ FLASH_CR
b "H ~ = b reload option bytes OBL_LAUNCHB ~ A flash Q b
Q FLASH_KEYR "™ Unlock ~ FLASH_CR A
i "
1 FLASH_KEYR Q~ KEY1=0x4567 0123
2 FLASH_KEYR Q~ KEY2=0xCDEF 89AB
K v ¢ 3 FLASH_CR T [ hw B A KEY 0
* Y HardFault T A ’ Wal KEYl1bY -~ KEY1Y ~ P HeQ
KEY2bY A
FLASH_CR Y » Q FLASH_CR LOCKBE P 5 A
s °  FLASH_SR BSY B B~ FLASH_CR b QA K v Q

FLASH_CR" bw AHB [ BSY1B A
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4.2.3.2. Qb
Flash O Y 32bitwordw { B " half word byte b w”  HardFault” @ page
program b A FLASH_CR PGB B CPU FLASH U Q 32bit -
program b * Akyv 320t Q7 hard fault T A
program flash N FLASH_WRPR u G M 7 1t program b w
v FLASH_CR WRPRTERR B w B A Program b * FLASH_CR EOP
B w B A
i r flash program b 7
1) FLASH_SR BSYP ™ w |F flash b
2) flash erase program B~ ¢t ©p ¥ Page 32 word page
‘- - ~
3) FLASH_KEYR w  Q KEYlL KEYZ FLASH_CR G
4) B FLASH_CR PGB EOPIER
5) 1[ 3le word program b~ 7 i 32bit program”
6) B FLASH_CR PGSTRT
7) Q 32@ word
8) FLASH_SR BSY B
9) FLASH_SR EOP B~ program b w” B B~ )
B
10) bP program bB° ¢t b PG#
7w t program b * 7 BSY 8 p BA
b
Flash O 7 vy page erase b~ sector mass eras€ sector mass erase
information memoryb b~ A
4.2.3.3. Page erase
@ page WRPG ~ bw erase WRPERR B A page erase b
. Y l
1) FLASH_SR BSYB ~ flash b
2) FLASH_KEYR W Q KEY1l KEYZ FLASH_CR G
3) B FLASH_CR PERP  EOPIEB
4) page Qk - 32bit ”
5) BSY B
6) EOP B B
7) EOP
4.2.3.4.
Mass erase main flash b op informationM b b As WRP a ~
mass erase w “bw" masserase b~ § WEPERRS® B A
mass erase 7
1) BSYB ~ Flash D
2) FLASH_KEYR w  Q KEY1,KEYZ FLASH_CR G
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3) B FLASH_CR MER B EOPIE B

4) flash k  main flash Qk "~ 32bit -

5) BSY B

6) EOP B B

7) EOP
4.2.3.5. Sector erase

Sector erase 4KB  main flash b” P informatonM b b As ~ @ sector

WRPG ~ bw v WRPERR B B A
sector erase "

1) BSYB ~ Flash D

2) FLASH_KEYR w  Q KEYla KEYZ FLASH_CR G

3) B FLASH_CR SER®P EOPIEB

4) sector QK

5) BSY®B

6) EOP B B

7) EOP
4236. Q

Flash  program erase H L~ T W b A Flash pro-
gram erase b~ HSI ¥ ~ & FLASH_TSO, FLASH_TS1, FLASH_TS2P,
FLASH_TPS3, FLASH_TS3, FLASH_PERTPE, FLASH_SMERTPE, FLASH_PRGTPE, FLASH_PRETPE

Flash program erase L A
4.3. ~ W M ~ UID”
WM T )

A b 17

A R R o v 4 Y | n

A €

* VY L 3yWe GKuy Wooa A

b i "BA W wm 37 y vy n /I b 0~ a H
A

* Ox1FFF OEOO

4-2 UID
UID Bits
7 | e | s | 4 | 3 | 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
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UID Bits
7 | e | s | 4« | 3 | 2 | 1 | o

6 Lot Numer Lot Number ASCII

7 Lot Numer Lot Number ASCII

8

9

10 X

11 XY Y X

12 0x78

13

14

15

4.4. Flash
44.1. Flash
p flash information M NoM D v a

) A - Ty W P ) A

w3 n - Y [ Nez (A

4-3
31 [ 30 [ 29 [ 28 [ 27 [ 26 [ 25 | 24 [ 23 [ 22 [ 21 [ 20 [ 19 [ 18 [ 17 [ 16
Complemented Option byte 1 Complemented Option byte 0
15 [ 14 [ 13 [ 12 [ 11 [ 10 [ 9 | 8 716 [ 5] 41372 1] o
Option byte 1 Option byte 0
p Tyt organization o [~3  ycvy R4 v
B

A FLASH user option " FLASH_OPTR"™

A FLASH SDK area address " FLASH_SDKR~

A FLASH WRP address "~ FLASH_WRPR"

4-4

word

Ox1FFF OE80 Option byte for Flash User option and its complemented

Ox1FFF OE84 Option byte for Flash SDK area address and its complemented

Ox1FFF OE88

Reserved

Ox1FFF OE8C

Option byte for Flash WRP address and its complemented

Ox1FFF OE90 Reserved
Ox1FFF OE94 Reserved
Reserved

Reserved

Reserved
Ox1FFF OEFC Reserved

A Option byte for Flash User option
Flash memory address: Ox1FFF OE80
Production value:0x4155 BEAA

P~ POR/BOR/OBL_LAUNCH~ ,L flash information memory  option bytes ¥
v Q| option bitA
31 30 29 28 27 | 26 | 25 24 23] 222120191817 ] 16
~nBOOT1 | ~NRST_ Res ~IWDG | ~BOR_LEV[2:0] | ~BOR_ ~RDPJ[7:0]
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MODE SW EN
R R R R R R R RIRIR|R|[R|R|[RI|R
15 14 13 12 [ 11 J10] 9] 8 |7]e|5|4]3]2]1]0
nBOOT1 TA%SJE— Res 'WSDV\? BOR_LEV[2:0] BSE— RDP[7:0]
R R R RIRI]R R RIRIRIRIR|IRI[RI]R
Bit Name R/W Function
31 ~nBOOT1 R nBOOT1 I
30 ~NRST_MODE R NRST_MODE |
29 Reserved
28 ~IWDG_SW R IWDG_SW i
27 25 ~BOR_LEV[2:0] R BOR_LEV |
24 ~BOR_EN R BOR_EN T
23 16 ~RDP R RDP ¥
15 nBOOT1 R L BOOTPIN® 3
0 B
14 NRST_MODE R 1 GPIOW
13 Reserved
12 IWDG_SW R 0 © watchdog
- 1 p watchdog
000 BOR: 1Y vwu 1.8V I vB 17V
00I' BOR': 1Y vu 20V 1 v B 1.9V
010 BOR': 1Y vu 22V I v B 21V
. ) 011 BOR: 1Y vwu 24V 1 v B 2.3V
19 BOR_LEV[2:0] R 100 BOR: 1 vu 26V W v B 25V
101" BOR: 1 v u 2.8V W v B 2.7V
110 BOR: 1 v wu 3.0V I v B 2.9V
111" BOR* 1 v u 3.2V I v B 31V
BOR enable
8 BOR_EN R 0 BORba
1 BORa ~ BOR_LEV b
OxAA level 0, read protection inactive
ro RDP R OxAA level 1, read protection active

A Option byte for flash SDK area address

Flash memory address: Ox1FFF OE84
Production value: OxFF00 O0OFF

P~ POR/BOR/OBL_LAUNCH~ ,L flash information memory  option bytes M ¥
v Q| option bitA
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 I R[IRI|IRIJR RIR]IRIJIRI] R
Bit Name R/W Function
31 16 Reserved
. Complemented ¢
28 24 SDK_ENDJ[4:0] R SDK_END i
23 21 Reserved
. Complemented ¢
20 16 SDK_STRT[4:0] R SDK_STRT 1
15 13 Reserved
12 8 SDK_END[4:0] R SDK area end address’ W B STEP 4 2KB
7 5 Reserved
4 0 SDK_STRT[4:0] R SDK area start address™ W P STEP4 2KB

A Option byte for Flash WRP address
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Flash memory address: Ox1FFF OE8C
Production value: 0x0000 FFFF

B~ POR/BOR/OBL_LAUNCH~ ,L flash information memory  option bytes 1 F
v: Q| option bitA
31 [ 30 [ 29 [ 28 | 27 | 26 | 25 | 24 | 23 | 22 | 22 | 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
WRPJ[15:0]
RIR|IRIRIJIJRIJIJRIR]IRIRIRIR]IRIRI]IRIRI]TR
Bit Name R/W Function
31 16 Com‘\)/{fénpemed R |wrp i
0 sectorly] G
15 0 WRP R 1 sectorly] G
y=0~15
4.4.2. Flash Q
B~ FLASH_CR Tb T8 oG A T
FLASH _CR T OPTLOCKS A
1% '
1) v FLASH_CR (o)e
2) FLASH_OPTKEYR “ Q OPTKEY1=0x0819 2A3B
3) FLASH_OPTKEYR “ Q OPTKEY2=0x4C5D 6E7F
K v ¢ 3 FLASH_CR [ Rw B A KEY v 0
- Hard Fault T A
User optior information flash  option bytes™ ™ y p Q FLASH_CR OPTLOCK®B ~
G 3y b erase/program b A
p B LockB~ 1 OPTLOCKE 3 ~ B A
Modifying user option bytes
Q b~ program™ ~ Main flash bbWw Auk v ¥ ‘
1) Hf v OPTLOCK B
2) BSY®B ~ Flash Db
3) option bytes FLASH_OPTR/FLASH_SAR/FLASH_WRPR Q v" 1~3e word”
4) P OPTSTRT®
5) main flash 0x4002 2080 Qk 32bit -~ O 0 b~
6) BSY B
7) EOP ~ »
K v Option bytes 7 P w@® optionbyte @ page erase
FLASH_OPTRA FLASH_SAR FLASH_WRPR v’ Q[ optionbytesTA ¢~ o -
v v Q[ option bytes v A

Option byte loading
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BSY B option bytes Q~ = flash informaton O T~ P G
A option bytes b 2P W option bytes VA, 1ut y”
il b A
Option bytes Y WH 7
A FLASH_CR T OBL_LAUNCHB B
A B~ PORa BOR~
[ option bytesL b information memory M option bytes b” P ¥
O p option T~ FLASH OPTRa FLASH_SAR FLASH WRPR™ A ' p
Ty p A B OBL_LAUNCHB ™™ =33Wae B~ option bytes v
By, A
@ option B i ~ MW e half word” A option bytes Ty
option bit i - G VA
Y~ 1 option bytes L [ option TA
bY ~ t FLASH_SR OPTVERR B BABY v Q7 option
A G user option
i BOR_LEVQ 000 vy ooy ”©
i BORENBQ O BORba -~
i NRST_MODEF Q O . B~
0 RDPBQ Oxff 4 level 17
U i ¢b) v Q 1
A G SDK area option’ SDKR_STRTI[4:0]= 0x00° SDKR_END[4:0]=0x1F flash
¥ SDK
A 6 WRP option” b\ v vl G L
B~ option bytes p LI option = pT T
A FLASH_OPTR
A FLASH_SDKR
A FLASH_WRPR
' 3 k  option bytesA ' b Kk “1tur option A
4.5. Flash
p flash information M NoM le page™ b w Factory config. bytea A
Page 0 Lt p OH ° o Vo
A HSI Ly~ i Trimming v
A HSIb Q a v
4-5 Factory config. byte organization
Page Word Address Contents
0 Ox1FFF OF00 RESERVED
1 Ox1FFF OF04 HSI 8MHz Ly Trimming v
0 2 Ox1FFF OF08 RESERVED
3 Ox1FFF OF0C RESERVED
4 Ox1FFF OF10 HSI 24MHz Ly Trimming v
5 Ox1FFF OF14 TS _CAL1™ v D %oV
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6 Ox1FFF OF18 TS_CAL2" D %oV
7 Ox1FFF OF1C RESERVED
8 Ox1FFF OF20 RESERVED
9 Ox1FFF OF24 RESERVED
10 Ox1FFF OF28 RESERVED
11 Ox1FFF OF2C RESERVED
12 Ox1FFF OF30 HSI 8MHz I7L FLASH_TSOa FLASH_TS1 Y
13 Ox1FFF OF34 HSI 8MHz " FLASH_TS2Pa FLASH_TPS3 v
14 Ox1FFF OF38 HSI 8MHz I71 FLASH_PERTPE v
15 Ox1FFF OF3C HSI 8MHz I7L FLASH_SMERTPE %
16 OXLEEF OF40 VHSI 8MHz n FLASH_PRGTPEa FLASH_PRETPE
17 Ox1FFF OF44 RESERVED
18 Ox1FFF OF48 RESERVED
19 Ox1FFF OF4C RESERVED
20 Ox1FFF OF50 RESERVED
21 Ox1FFF OF54 RESERVED
22 Ox1FFF OF58 RESERVED
23 Ox1FFF OF5C RESERVED
24 Ox1FFF OF60 RESERVED
25 Ox1FFF OF64 RESERVED
26 Ox1FFF OF68 RESERVED
27 Ox1FFF OF6C HSI 24MHz I71 FLASH_TSOa FLASH_TS1 \%
28 Ox1FFF OF70 HSI 24MHz I7L FLASH_TS2Pa FLASH_TPS3 Y
29 Ox1FFF OF74 HSI 24MHz I7L FLASH_PERTPE Y
30 Ox1FFF OF78 HSI 24MHz I71 FLASH_SMERTPE \Y
31 OXLEFE OF7C VHSI 24MHz " FLASH_PRGTPEa FLASH_PRETPE
OXLFFF OF80- '
1 0 Ox1FFF OFFF RESERVED
1.2V 4 %ov ™ P vrefint_verify 4 v w 1.203V H Ox1FFF OE23
; ; OX1FFF 0E20 Q~ 17 OxIFFFO0E22 Q- 03
4.5.1. HSI_TRIMMING_FOR_USER
Address: Ox1FFF 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 Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
HSI_FS[2:0] HSI_TRIM[12:0]
R | RJ]R R I RIRIR IR [RIRJTRIJIJRIJIJTRIJIRIJIRI|TR
P C ¥ " 'PQ~ RCC_ICSCR HSI_FS[2:0] HSI_TRIM[12:0] Y
HSI A
45.2. D %oV
Address: Ox1FFF OF14(30N )a Ox1FFF OF18(85N 105N )
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
TScal[11:0]
P C ¥ A
45.3. HSI_8M/24M_EPPARAO
Address: Ox1FFF OF30(8MHz)a Ox1FFF OF6C(24MHz)
31 30 29 28 27 26 25 24 | 23 | 22 [ 21 ] 20 [ 19 ] 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
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TS3[7:0] TSO0[7:0]
R | R R|]RJ]RIJ]RIR |R R|IR|I]R]J]RJ]RJ]R|]R] R
) HSI v C F " PQ~ FLASH_TS0a FLASH TS1a
FLASH_TS3 Ty HSI Q A

4.5.4. HSI_8M/24M_EPPARA1

Address: Ox1FFF OF34(8MHz)a Ox1FFF OF70(24MHz)

31 30 29 28 27 26 | 25 | 24 [ 23 [ 22 [ 21 ] 20 [ 19 [ 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]
RIRIRIRIRIRI]JR] R
b HSI N C ¥ " PQ" FLASH TS2Pa
FLASH_TPS3 Y HSI Q A
45.5. HSI_8M/24M_EPPARA2
Address: Ox1FFF OF38(8MHz)a Ox1FFF OF74(24MHz)
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[TGI-]PE
R
15 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PERTPE[15:0]
RIR[IRIRI]IRI[IRIR IR [RIRIRIRIRIRIRI] R
) HSI - C ¥ " PQ~ FLASH_PERTPE T
Y HSI Q A
45.6. HSI_8M/24M_EPPARA3
Address: Ox1FFF OF3C(8MHz)a Ox1FFF OF78(24MHz)
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 | Res TPE[16]
R
15 | 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SMERTPE[15:0]
RIR[IRJITRJIJRJRIR IR TRIRI]IRIRIRI]IRI]IRI] R
o) HSI - C ¥ © PQ~ FLASH_SMERTPE
T Y HSI Q A
45.7. HSI_8M/24M_EPPARA4
Address: Ox1FFF 0F40(8MHz)a Ox1FFF OF7C(24MHz)
31 30 29 [ 28 | 27 [ 26 | 25 | 24 [ 23 [ 22 [ 21 ] 2 [19 ] 18 [ 17 | 16
Res Res PRETPE[13:0]
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
PRGTPE[15:0]
R | R ]I R]TRJTRTIR R [ R R [ R RIRI[IRJRIJIR] R
D HSI N C ¥ " PQ" FLASH_PRGTPE
FLASH_PRETPE T Y HSI Q A
4.6. G
Flashmainmemory G ~ Yy s L
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A SDK software design kit G ~ V G - 2KBA
A G (RDPY A
A QG ~ WRP Ly b QO b 6 O PC YV~ AQG W
4AKBA
A  Optionbyte QG ~ F A
4.6.1. p 0 (SDKM G
FLASH_SDKR G v table 15 A
G M FLASH_SDKR SDKR_STRT[4:0],SDKR_END[4:0] H~ Wa?® 2KBA

Start address

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

FLASH memory base address + (SDK_ENDJ4:0]+1) x 0x800(excluded)

SDK_STRT[4:0] ¢ SDK_END[4:0] ~ SDKG ' SDK_STRT[4:0] & G
SDK_END[4:0] ~ SDKG A
G W  FLASH_SDKR G ~ Q SDK_STRT[4:0] & SDK_END[4:0]" ~
pw@ O masseras€ SDKM G i Q- mass erase [  SDKM G
b " P flash T SDKoption v~ v SDKG ~ A
* FLASH_SDKR p bw 7 [:: B~ POR/BOR/PDR~ OBL B~
o v  flash T SDK option [ TA
4.6.2. G
RDP option byte’ B (POR/BOR OPL B) RDP option byte” ~ Y
G w ARDPG flah main memorya option bytea SRAMA
SwWD , -G - s B b B A
RDP option byte G option byte ~ Flashmemoryw G A
4-6 G
RDP byte value RDP complemented byte value Read protection level
OxAA 0x55 Level O
(OXAA  0x55) Kv V Level 1
Kv G #~ System memory 7 b Q b A

Level 0: no protection
main flash an b optionbyte3 "y Kv bA

Level 1: Read protection

option byte RDPT i " Kv~ OxAAAa 0x55" H .7 1t levell G * Level 1
G =#A
A User mode v " boot from main flash™ ~ =~ Y  main flasha option byte
b A
A Debug, boot from SRAM Y i boot from system memory mode" Boot loader™ : N C
SRAM system memory Boot loader~ ~ ° main flash b A ' 7 main
flash 0 ¥ v “yYi” We hardfault T A
G Level ' OXAAH Kv ~° k w Level C Q OxAA™ ~ P W main flash
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mass erase b A
4-7 LG # ”
READ iDK Boot From Main Flash(CPU) Debug/
Pro- Prea User execution _ excuted From RAM/
Area | tec- | ' | (From Non SDK User execution excuted From Sys-
tion ti?)cr; Area) (From SDK Area) tem memory
level
level | Read | Write | Erase | Read | Write | Erase | Read | Write | Erase
Non Dis- | ves | ves Yes N/A N/A N/A Yes | Yes Yes
SDK able
Area Ebr;:- Yes Yes Yes Yes Yes Yes Yes Yes Yes
0 -
Dis-
SDK able N/A N/A N/A N/A N/A N/A N/A N/A N/A
e Ebnlg' No No No Yes | Yes Yes No No No
Non Dis- | ves | Yes | Yes | NNA | NJA | NIA | No | No | No
SDK able
Area Ebnlg' Yes | Yes Yes Yes | Yes Yes No No No
1 -
Dis-
SDK able N/A N/A N/A N/A N/A N/A N/A N/A N/A
Al Ebnlg' No No No Yes | Yes Yes No No No
Dis- | ves | No No | N/A | N/A | N/A | Yes | No No
System X able
memory Ebnlz- Yes No No Yes No No Yes No No
Option aDkIJISe Yes Yes Yes N/A N/A N/A Yes Yes Yes
bytes X Ena-
area ble Yes Yes Yes Yes Yes Yes Yes Yes Yes
Dis- | ves | No No | N/A | N/A | N/A | Yes | No No
Factory X able
bytes Ebr;:- Yes No No Yes No No Yes No No
Dis- | ves | No No | NNA | N/A | NA | Yes | No No
able
uID O
ble Yes No No Yes No No Yes No No
Note:
(1) k v M 0% masserase D w erase SDKMV A
(2) kv levellk w level0 w 0 ®» mainflash mass eraseA
(3) N/A H SDK Area disable ~ G b SDK Area :;:  SDK Areab ¥ -3
b it ¥ SDK Area " A
4 o6 SRAM system memory " H "' Wae Bootfrom s Wa  # o
boot [ SRAM system memoryA
4.6.3. QG
Flash™ Yy G "y b Q DA y WRP bit L w 4KB QG
" WRP" M ~ 4 le sector Ai r a WRP A
WRP M Tt b'H erase program b A T dar WaeM Y
QG ° : masserasew b b A
’ QG \ erase program b~ t FLASH_SR QG

" WRPERR™ w B A
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" QG mainflash b ~ system memoryb b A
4.6.4 (o]¢
" I1” Option bytes - (oY €] Ay option bytes  erase program
v OPTKEYR (o) LA
4.7. T
4-8 T
T He Hoo i Le g
End of operation EOP Write EOP=1 EOPIE
Write protection WRPERR Write WRPERR=1 ERRIE
Y W H® ) T “p ¢¥  Hard fault
A Unlock flash memory  FLASH_CR l
A Unlock flash option bytes Q b
A FLASH program b 328
A Flash eras€’ page erasea sector erase mass erase” b 328
A option byte Q b 328
4.8.
4.8.1. FLASH L (FLASH_ACR)
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 | Res | Res | Res | Res | Res | Res | Res | Res | Res LA-
TENCY
RW
Bit Name R/W Reset Value Function
31 1 Reserved
Flash b
0 flash b
0 LATENCY RwW 0 1 flash b le T flash H @
b W 24M 4 0
4.8.2. FLASH (FLASH_KEYR)

Address offset: 0x08
Reset value: 0x0000 0000

B write-only ¥ 0A
31 [ 30 [ 29 | 28 [ 27 [ 26 | 25 | 24 | 23 [ 22 | 21 [ 20 | 19 | 18 | 17 [ 16
KEY[31:16]
wiwlw/lw |lw | w/[w][w | w]|w]|[w]|Ww]|w]/[Ww]|Ww W
15 [ 14 ] 13 ] 12 [ 11 | 10 | 9 8 7 6 B 4 3 2 1 0
KEY[15:0]
wliwlwI [ wIlwIlwlw Jw [wlwlwlwIlw]lwIlw] w
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Bit Name R/W Reset Value Function
|7; v Q- unlock FLASH_CR
31 0 KEY[31:0] W 0x0000 a = flash program/erase b
KEY1: 0x4567 0123
KEY2: OXCDEF 89AB
4.8.3. FLASH (FLASH_OPTKEYR)

Address offset: 0x0C
Reset value: 0x0000 0000

B write-only ¥ 0A
31 [ 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 20 | 20 [ 19 | 18 | 17 | 16
OPTKEY[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
OPTKEY[15:0]
wliwlwIlwIlwIlwilw [w [wlwilwlwlwIlwIlwl] w

Bit Name R/W Reset Value Function
" v (o Tl unlock flash
option ° @ = optionbyte pro-
31 0 OPTKEY[31:0] W 0x0000 0000 gram/erase b
KEY1: 0x0819 2A3B
KEY2: 0x4C5D 6E7F

4.8.4. FLASH (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 WRP
ERR Res | Res | Res | Res | Res | Res | Res | Res | Res | Res ERR Res | Res | Res EOP
RC W1 RC W1 RC W1
Bit Name R/W Reset Value Function
31 17 Reserved
Busy P
16 BSY R 0 B flash b A B flash b
p B~ b ” D A
Option and trimming bits loading validity error
15 OPTVERR RC W1 0 option trimming biti i T b © p B
- B A by option bytes’ L nv A
pQ1T A
14:5 Reserved
Write protection error
4 WRPERR RC W1 0 program/erase ¢ QG flash M
- " WRP"" p B BA
Q1 B A
31 Reserved
flash program/erase b w ~ 5 B A B
B
0 EOP RC_W1 0 - FLASH_CR EOPIER g W
QT B A
485. FLASH L (FLASH_CR)

Address offset: 0x14
Reset value: 0xC000 0000
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LOC OPT Re | Re | OBL_LAUN Re ER | EO Re | Re | Re | Re | PGSTR OPT Re
K LOC S S CH S R P S S S S T Res | STR S
K IE IE T
RS RS RC_W1 RW | RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | "¢ | Re SER Re | Res | Res | R& | Re | Re I Re | pos | ME | pER | PG
s s s s s s s R
R
RW RW RW W
Bit Name R/W \Sglsue; Function
FLASH_CR LockB A
) B 7 B A B~ FLASH_CR
Lockd A w F unlock B ) -
31 Lock RS unlock =, FLASH_CR A
o program/erase b B BO
b w unlock ¥ B G B -
[ AW B A
Option bytes Lock B A
) B 7 B A B * FLASH_CR Tb
optionbytes ™ B Lockd® A w  F unlock
30 OPTLOCK RS B ) “ unlock 2, FLASH_CR A
o program/erase b B BO
b w unlock B G B -
[Aw B A
29 28 Reserved
Force the option bytes loadingA
B B L option bytes A B
option byte ) A OPT-
27 OBL_LAUNCH RC_W1 LOCKB B B b Q.
0 Option byte loading
1 ¥ Option byte loading * B~
option byte A
Error interrupt enable B ~ FLASH_SR
25 ERRIE RW WRPERR? P Pa m T A
o T
1 T
End of operation interrupt enable
FLASH_SR EOPB B~ Ba T
24 EOPIE RW * A
0 EOPT
1 EOPT a
23 18 Reserved RW
Flash main memory  program D “ B A
B " =, Flash main memory program b~ b
19 PGSTRT RW B FLASH_SR BSY B N )
B A
18 Reserved
Flash option bytes k * B
B " = optionbytes k A & B~
17 OPTSTRT RW FLASH_SR _BSYP P A
flash option bytes k o)
@ 128Bytes page erase b~ P program
b i T3 3 Q" A
16:12 Reserved
4kByte  Sectorerase b
11 SER RW 0 flash  sectorerase D
1 flash  sector erases D
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. Reset q
Bit Name R/W value Function
1™ Sector erase b w flash information memory b
A
2" Sector erase W WRP M b b A
100 3 Reserved
Mass erase b
(0} flash masserase b
2 MER RW 1‘ flash masserases b
Masseraseb v flashinformationmemory b A
WRP " Masseraseb b
Page erase b
1 PER RW (0} flash page erase b
1 flash page erase b
Program b
0 PG RW 0} flash  program b
1 flash  program b
4.8.6. FLASH (FLASH_OPTR)
Address offset: 0x20
Reset value: 0x0000 xxxxA :': P~ POR/BOR/OBL_LAUNCH"~ ,L flash information memory
option bytes M ¥ v Q| option bitA
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
nBO NTRS IWD BO
~ | Res | G BOR_LEV[2:0] R_ RDP[7:0]
OoT1 MOD
E _SW EN
RW [ RW RW | RW [RW [RW [RW |RW [RW [RW [ RW [ RW | RW | RW | RW
Bit Name R/W REE(ES Function
Value
31 16 Reserved
15 nBOOT1 RW b BOOTPINW ~ B
(O B~
14 NRST_MODE RW 1 GPIO GPIOW
13 Reserved
12 IWDG_SW RW 0 © watchdog
- 1 p watchdog
000 BOR': 141 vu 1.8V I v B 17V
001' BOR': 1 vu 20V 1 v B 1.9V
010 BOR': 1 vu 22V 1 v B 21V
, ] 011 BOR': 1 vu 24V I v B 23V
19 BOR_LEV[2:0] RW 100 BOR: 1 vwu 26V I v B 25V
101' BOR: 1 vwu 28V W v B 27V
110 BOR: 1 v wu 3.0V I v B 29V
111 BOR: 1 v u 32V I v B 3.1V
BOR enable
8 BOR_EN RW 0 BORb g
1 BORa ~ BOR_LEV b
OxAA' level 0, read protection inactive
[ RDP RW OxAA level 1, read protection active
4.8.7. FLASH SDK (FLASH_SDKR)

Address offset: 0x24
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Reset value: 32’b0000 0000 0000 0000 000X XXXX 000X XXXXA

P~ POR/BOR/OBL_LAUNCH"

,L flash information memory  option bytes M 7 v QT option bitA
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_ENDI[4:0] Res | Res | Res SA_STRT[4:0]
RW | RW | RW | RW | RW RW [RW | RW | RW | RW
Bit Name R/W Reset Function
Value
31 13 Reserved
12 8 SDK_ENDJ4:0] RW SDK area end addres’ W B STEP 4 2KB
7 5 Reserved
4 0 SDK_STRT[4:0] RW SDK area start address’ W B STEP 4 2KB
4.8.8. FLASH WRP (FLASH_WRPR)
Address offset: 0x2C
Reset value: 0x0000 XXXX
. B~ POR/BOR/OBL_LAUNCH~ ,L flash information memory  option bytes ¥
v Q| option bitA
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 WRP[4 0]
| | | | RW [ RW | RW | RW | RW
Bit Name R/W R Function
Value
31 5 Reserved
0 sector & QG " b'H program  erase
4 WRP RW 1 1 sectord QG
0 sector 3 QG " b'H program  erase
8 WRP RW 1 1 sector3 QG
0 sector 2 QG " b'H program  erase
2 WRP RW 1 1 sectorZ QG
0 sector I QG " b'H program  erase
1 WRP RW 1 1 sectorl” QG
0 sector O QG " b'H program  erase
0 WRP RW 1 1 sector0 QG
4.8.9. FLASH (FLASH_STCR)
Address offset: 0x90
Reset value: 0x0000 6400
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
SLEEP_TIME[7:0] Res | Res | Res | Res | Res | Res | Res | SLEEP_EN
RW [RW [RW [ RW | RW | RW | RW [RW RW
Bit Name R/W REEEN Function
Value
31 8 Reserved
15 8 SLEEP_TIME RW 0x64 FLASH ( 6 HSI_10M i
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. Reset g
Bit Name R/W value Function
LSI 7w n. Run w
" a wo LSl y
| w " A
a w TooANe v p Flash ¢
Sleep 'R
thsi_iom * SLEEP_TIME
Note:
tHsi_tom W HSI_10M '
¥ G Flashw - v Y
0x28A
7 1 Reserved
FLASH Sleep enable
0 SLEEP_EN RW 0 1 enable flash sleep
0 disable flash sleep
4.8.10. FLASH TSO (FLASH_TSO0)
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 TSO
RW [RW [RW [ RW [ RW [ RW [ RW | RW
Bit Name R/W Rzl Function
Value
31 8 Reserved
5} ¥ information M QT
Y HSI Q
70 TS0 RW OXXXXX A
G Flash v [
24MHz  %ov Ox1FFF OF6C
8MHz  %ov ' Ox1FFF OF30
4.8.11. FLASH TS1 (FLASH_TS1)
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 | RW | RW | RW | RW
Bit Name R/W Rzl Function
Value
31 9 Reserved
) ¥F information M QT
Y HSI Q
, A
8 0 TS1 RwW OXXXXX G Flash " o
24MHz %oV ‘" Ox1FFF OF6C
8MHz %oV ‘" Ox1FFF OF30

4.8.12. FLASH TS2P

(FLASH_TS2P)
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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 ReEsEl Function
Value
31 8 Reserved
) ¥ information M QT
Y HSI Q
A
7 0 TS2P RW OXXXXX G Flash |71 o
24MHz %oV * Ox1FFF OF70
8MHz  %ov ‘' Ox1FFF OF34
4.8.13. FLASH TPS3 (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 [RW [ RW | RW [ RW [ RW | RW

Bit Name R/W Rizrel Function
Value
31 11 Reserved
) ¥ information M QT
Ty HSI Q
\3 A
100 0 TPS3 RW OXXXXX & Flash " 5
24MHz %oV ‘" Ox1FFF OF70
8MHz %oV ‘ Ox1FFF OF34
4.8.14. FLASH TS3 (FLASH_TSS)

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
Bit Name R/W Reoel Function
Value

31 8 Reserved

) ¥F information M QT
7 0 TS3 RW OXXXXX Ty HSI Q

A

G Flash 7 p'
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. Reset .
Bit Name R/W Value Function
24MHz %oV ' Ox1FFF OF6C
8MHz  %ov ' Ox1FFF OF30
4.8.15. FLASH Q" PAGE ERASE™ TPE register (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 [RW [RW [RW [RW [ RW [RW [RW [RW [RW [RW [RW [ RW | RW | RW | RW
Bit Name R/W RIESIE Function
Value
31 17 Reserved
5} ¥ information M QT
Y HSI Q
. A
16 O PERTPE RW OXXXXX G Flash |7l b
24MHz %oV ' Ox1FFF OF74
8MHz  %ov " Ox1FFF OF38
4.8.16. FLASH SECTOR/MASS ERASE TPE (FLASH_SMERTPE)
Address offset: 0x118
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 | SMERTPE
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 [RW [RW [RW [RW [ RW [RW | RW
. Reset .
Bit Name R/W value Function
31 17 Reserved
) ¥ information M QT
MY HSI 0
) A
16 0 SMERTPE RW OXXXXX & Flash i 5"
24MHz  %ov Ox1FFF OF78
8MHz  %ov " Ox1FFF OF3C
4.8.17. FLASH PROGRAM TPE register (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
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. Reset n
Bit Name R/W value Function
31 16 Reserved
) ¥ information M QT
Y HSI Q
. A
15 0 PRGTPE RW OXXXXX G Flash |71 b
24MHz  %ov * Ox1FFF OF7C
8MHz %oV * Ox1FFF OF40
4.8.18. FLASH PRE-PROGRAM TPE (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
Bit Name R/W Rzl Function
Value
31 14 Reserved
) ¥ information M QT
Y HSI Q
A
13 0 PRETPE RW OXXXXX G Flash |7l b
24MHz %oV ‘' Ox1FFF OF7C
8MHz %oV * Ox1FFF OF40
4.8.19. FLASH E
(6]
A ICSA E T  IR
et
o | FLAS \
H_A g
X | CR -
0
0 | Reset 0
value
o | FLAS
H_KE KEY[31:16] KEY[15:0]
é YR
8S:Ii?atOOOO0000000000000000000000000000
FLAS
0] HO OPTKEY[31:16] OPTKEY[15:0]
x | PTKE ' '
0 YR
CSaeliztOOOO000000000000000000OOOOOOOOOO
a4 o
FLAS w i
O HWs o 2 g o
X R o [ x u
1 O =
0 Reset olo 0 0
value
8]
X Z| — =
O o
o WS89 R gk 25 i g8 o
_ o F = @l O 2 e 0 S o &
X R o _ wl w O o
1 ) o0 o O
4 Ol
Reset | | g 0 0 0 0 o|o|o
value
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Reg-
ister

31

30
29
28
27

26

25
24
23
22
21

20
19
18
17
16
15

14
13
12
11

ON X O

FLAS

PTR

nBOOT1

Res
IWDG SW

BOR_LEV

[2:0]

BOR EN

RDP[7:0]

Reset
value

x

X |INRST MODE

x

X

X| X

x
x
x
x

X

X

X

X| X

AN X O

FLAS

DKR

SA_END[4:0]

SA_STRT[4:0]

Reset
value

X

X

X| X

X

X

X

X

X| X

ONX O

FLAS

RPR

WRP[15:0]

Reset
value

X| X

X| X| X| X

O o X O

FLAS
H_ST
CR

Reset
value

© |SLEEP E| X

FLAS
H_TS

[7:0]

Reset
value

FLAS
H_TS

:0]

Reset
value

FLAS
H_TS
2P

Reset
value

FLAS
H_TP
S3

Reset
value

FLAS
H_TS

Reset
value

RPRPRPXO ORPPXOOORX OO X OPOR X O|JOO KR X O

FLAS
H_PE
RTP

WRP[15:0]

Reset
value

© |PERTPE

kR EFXO

FLAS

MER
TPE

Reset
value

OFRr P XO

FLAS

RGT
PE

Reset
value

ONPEF X O

FLAS

RET
PE

Reset
value
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5.1.
5.1.1.
VCCA VCCA domain
LSI HSI
® N\
FLASH
o—
VDD domain
VCC domain
POR HSI_10M HSE
PDR BOR
VCC[—Q VR VDD‘ CPU Core/Digital Peripherals
BG VDD1
IO_CTRL
PMU
IWDG LPTIMER
veal VCCIO domain
VDDA 10 Ring PWR_Acon RCC_Acon
o— VDDP
PWR_CR1[18]
SRAM
VDDA
5-1
5-1
- v
1 \Y/ele; 1.7v~5.5v Y L T W' No A
Ne Lo ¢ VCCPAD 3~ i
2 VCCA 1.7v~5.5v PAD" A
3 VCCIO 1.7v~5.5v ot~ ¢ VCC PAD
G VR Fou p h 4 SRAM: A
MR Y F 1.2VA stop - ) .
0,
4 VDD 1.2v/1.0va 10% v MR LPR. ~ 5 _ LPR ¥  12v
1.0vA
5.2 1
Ha 4 '
A MR Main regulator” G b A
A LPR low power regulator™  stop N v vw A
VDD b v ¢ MR LPRA
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run. ~ MRG b F12v 47 LPR"T A
stop p_ [ MR LPRt A ~ D _ ~ stop ~ LPR: " VDD
1.2v 1.0vA
5.3. ° 1v
- Av VR ¥ VDD A “a Y b AN
C tw A
HH 1 ‘
A Range 1 Range
MR Fuil v 1.2V VDD~ Ty 24MHz | A
A Range2 Y w Range
7 G stop ~ "H range f  ranger LPR b A
'Y LPR Fuil v 12V VDD~ B VOSB stop * MR®
LPRt ° ) stop LPRt ~" f LPR ® T v 10V VDD" A °  Ne
G b ~ LPTIMER™ ~ Yy LSIV A
F stop v MRt ~ VOSB 3 ) AW ~ stop
voow T p B VOSB~ g ~ stop LPRt 4w 1.0VA
5.4.
54.1. 3t B (POR)N B (PDR) 4 B (BOR)
) POR/PDR  ~ VDD 7" L3t n B A N H I
G b A
3, POR/PDR -~ 3, BOR brown out reset”™ ABOR, ~ y option byte’ a "
b A
BOR * BOR vy Option byte SN B | Ty oA A
vee 4
VBORRS8
VBORF8
VBORR7
———————————————————————————————————————————————————————————— VBORF7
VBORRG6
VBORF6
VBORR5
VBORF5
VB ORR  ) VBORF4
VBORR3 -
T VBORF3
VBORR2 -~
————————————————— VBORF2
VBORR1
VBORF1
VPOR |----memmm
VPDR
tRSTTEMPO< >
Reset with BOR off
tRSTTEMPO< >
Reset with BOR on
(VBORS VBOR1)
POR/BOR rising thresholds
PDR/BOR falling thresholds
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5-2 POR/PDR/BOR v

46/271



PY32F002A V" v G & q

6.V W L
" By - " run A CPUb b "
Ty ow “ o He A » Yy w A H T A
6.1. Y w
6.1.1. Y w
H 2@Y w '
A  Sleep mode CPU ~ NVIC SysTick [ " "Ne b A" 7 a
b ) b " ~ A
A Stop mode 1 SRAM 0 G ~ HSI HSE™ ~ VDD 1 Ne
A A
stop " LSI" y G b” LPTIMER ~ y G b AT« N\ b T a
6-2A
stop n” VR ° p L MR LPRt LPR: v w
v " 6 MR: " w Pl s z A
: WwyooW vwo
A v
A 6 ba v - -
: Ne vow Y A
w stop )
A
A 4
a N
{ Run )
A
— ‘ —
; N
\ Sleep )
N4
6-1
6.12. Vv w 7
6-1v w "
- Voltage regulator
MR LPR
Sleep WFI or Return b 7 " '
(sleep-now or | from ISR kv T sleepH |- cPU A A T v i
sleep-on-exit) | WFE Ho W
1. WFlor Y - -, ) .
Stop 5 HSI G HSE ~
. Return from . ~ ~ > .
ISR or EXTI Line stop LSI
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~ Voltage regulator
MR LPR
3. WFE ~ EXTI 3 LPTIMERA IWDG' o) F oA
Note: b ~a " b b’ 1.2/1.0v
LSI IWDGa Ne vow Ne RCC
NRST G b’
¢
A

1 ) VR ¥ MR N ~ sleep

6.1.3. X\ b n w
6-2N b n w T

Stop
VR@LPR or VR@MR Wakeup ability

Peripheral Run Sleep

CPU Y

Flash memory Y

SRAM Y

Brown-out reset (BOR) Y

HSI O

HSE O

LSI 0o

HSE Clock Security System o
(CSSs)

USART1 O

SPI1 O

0o

O

O

O

O

0o

O

O

O

'OJ;:I\J:
o

o

ADC
COMP1/COMP2
Temperature sensor
Timers(TIM1/ TIM16)
LPTIM
IWDG
SysTick timer
CRC
GPIOs

1 Y=Yes(a ) O =Optional( i Y bHa ) -=Notavailable
2. Flashbi] ~ p LY T Y w A

3.  SRAM Y " A

4. SRAMb I ~ p LY T Yy w

|00
|00

o
o

, |O|O|0|0|0|0|0|0|0|0|0| O |O|0|0|<
@]
@]

«

>

6.2. Sleep mode

6.2.1. ~ sleep mode

WFI(wait for interrupt) WFE(wait for event) D~ ~ sleep A0 _ 6 Cortex MO+
SLEEPONEXITBE ~ 4 ~ ~ sleep

Sleep-now: SLEEPONEXIT B 0 1t WFI WFE ~ 4 7 sleep A

A Sleep-on-exit: SLEEPONEXITE 1 Fvn® T ISR ~ ~ sleep A

>
—
>

sleep - IO pint run G A

6.2.2. # sleep mode

~ ~

WFI ™ sleep “ NVIC K v T Y (L sleep A

ap

WFE ~ sleep ~ WaHpD F sleep A Ho~ Y Y ¥
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A L a T ~ b NVIC g Cortex MO+ SEVONPENDB A  WFE
N T pending B NVIC IRQ pending B © NVIC T
pending - A
A - 0  EXTllinew Hip A  CPUL WFE b T
pending 8 ~ [ Hp Line NVICIRQ pending # B A
i TF T ~ ¥ A
6-3 Sleep-now

Sleep-now mode

WFI WFE £
- SLEEPDEEP =0
- SLEEPONEXIT =0

¥ WFI -~ Tt F T A
WFE ~ I ' Hio A
6-4 Sleep-on-exit
Sleep-on-exit
WFI F
- - SLEEPDEEP=0 r
- SLEEPONEXIT=1
* T
6.3. Stop
Stop G Cortex-MO+ Vi VR y MR LPRt A
N~ HSI HSE " ~ SRAM ) ¢ G * LSIA LPTIMERa IWDG" )
b” v w Ne RCC G b~ i ¢ VCORE ~ 7T A
Stop 7/ 1O pin G A
6.3.1. ~ stop mode
Wy W Y stop woT PWR CR.LPR=1 ~ VR y ~ LPR:t A
fash  Q b~ ¢ stop Ty A U ) )
FLASH_SR BSYB oo - aQ b~ A
APB 't b * 1t stop “ 3wy [ APB - p LA

6.3.2. # stop mode

T Hbp ¥ stop © HSI by A
stop VR 6 LPR ~ 1 stop A
stop VR ¢ MR ~ g TP v i A
6-5 stop mode
Stop mode
WFI( T ) WFE Hip =~ f!
1 PWR_CR LPRB~ VR b MR LPR I
- 2 PWR_CR VOS®~ LPR Lo1.2v 1.0v
3 PWR_CR SRAM_RETVBH~ SRAM retention A4
4 PWR_CR MRRDY_TIME FLS_SLPTIME MR  FLASH
- B Cortex MO+ SLEEPDEEP®
Note'
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Stop mode
u 3 stop N EXTIline pending® = EXTI_PR T a T
pending B ~ BA 1t stop - A
stop ™ HSE ®® [ HSK
HSEONB A
W a U T b " IR " Nea -
HSID 7 HSEA
Y - " stop [ Y HSI il
RCC_CFGR HPRE w O D ® U] A
a WFI ~ stop '
- Ky T EXTI ling' EXTIT NVICTa ~
¥ a WFE ~ stop !
- K v HB EXTI line
- CPUSEVONPENDB B ' 1 T pending®
LPR to MR wakeup time +
HSI wakeup time +
flash wakeup time
6.4. Y
7 ® SYSCLK, HCLK, PCLK™ ™y Ne Ne v A
Ne 37y sleep v A
Y ~ 32.768kHZ” ~ w w T pTy A ~ MR” * oz
F” PWR_CR1 BIAS_CR[3:0]" © a MR w v Ap o v
v MR ° z Al HW~ Foov ~ - ) MR ~ z~ P
i A
6.5.
un T Y Kuy A Ya U] AHB HCLK~ APB ~ PCLK™ ~ Yy
vyw A
wau W vV sleep W Ty WFI WFE ox | A A
6.6.
Ty half-word word A
6.6.1. L 1 (PWR_CR1)
Address offset: 0x00
Reset value: 0x0007 0000(reset by POR)
31|30 |29 ] 28] 27 26 | 25 |24 [ 23| 22| 21 20 19 |18 |17 ] 16
HSIO
Re | Re | Re | Re Re | Re | Re | Re N SRAM_RETV|[2:
Res Res Res Res
S S S S s s s s _CTR 0]
L
R
RW | RW |\ | RW
15 | 14 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | LP FLS_SLP MRRDY_TIME[1 | VO | Re | Re | Re | Re | BIAS_CR_S
S R | TIME[L:0 0] - S S S S S EL ~ BIAS_CR[3:0]
R R R R
RW | v | w RW RW RW RW RW I W | w RW
Bit Name R/W | Reset Value Function
31:20 Reserved - - Reserved
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Bit Name R/W | Reset Value Function
[ Stop * HSI LA
19 HSION_CTRL RW 0 0} MR " a Hsr
1 t VR T La HSIA
Stop I SRAM retention 4 L
000 Reserved
SRAM_RETV 001 Reserved
18:16 [2:0] RW 11 010 Reserved
o1r SRAM t 0.9V 4
1xx SRAM t 1.2V 1.0v 417 6=G VOS bit”
15 Reserved
Low power regulator
14 LPR RW 0 0 Main regulator b  stop
1 Low power regulator b  stop
Stop T HSI FLASH b |
A
2'b00: 5us
2’b01: 2us
13:12 FLS_SLPTIME | RW 2’b00 2'b10: 3us
2’b11: Ous
' y 2b11 ~ ( SRAM
- FLASHA r G bw 3usp
FLASHA
Stop VDD 44 LP-VR t LP-VR®
Main-VR LA
. , 2'b00: 2us
11:10 MRRDY_TIME | RW 2'b00 2'b01: 3us
2'b10: 4us
2'b11: Sus
Voltage scaling range selection
9 VOS RW 0 (0} ~ stop ,vVDD=1.2V
1 ~ stop , vVDD=1.0V
8:5 Reserved - - Reserved
G MR Z BIAS_CR N
information memory  Factory config. bytesM ¥
4 BIAS CR_SEL | RW 0 ! .
- - 0 Factory config. bytesM ¥
1 BIAS_CR
MR Z A
3.0 BIAS_CR RW 4’b0000 4’b0000:
6.6.2. PWR E
2 Re
s |9s | & & Q&S QJY QSIS SG I IS G S o o ow < oo
et ter
- N, =, _ —
0 gﬁ zl %o gglg ;'8 9 5 S,
o = = V) 2
X 1 %) é Tk % < <
0 I %) s o m
0 Re-
\S,zf 0|1]1]1 ololo|o|o|o|oO ojlolo|o]|o0
ue
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o H B~ Nez B B A
7.1. B
7.1.1 B
: B ¥l
A il B~ POR/PDR”
A A B~ BOR”
7.1.2 B
B Ne Bv™ W - B B by B A
ao Y |7l|—lJD . Qo B i
A NRST pin B
A B (IWDG)
A SYSRESETREQ » B
A option byte load B~ OBL~
A B~ POR/PDRa BOR~
RCC_CSR B B "y # B A
7.1.3. NRST (external reset)
option byte(NRST_MODE B ) * NRST pin~ Y |7; Sy a  option byte
A Reset input
I~ NRSTpin': K v BH" D [p Yop p - B NRST
pin: b FA
I~ GPIO PF2w A
NRST pin T G NRST 40us =~ 6 H~ A
A  GPIO
W~ PIN Y b % GPIO 4 PF2APIn': resetw A B w )
“ " fb O [ pin:A
VCC
Reu 40us filter
NRST >[] . Filter NRST >
IWDG rstn  ———| Sysrstn
A Softwarerstn——» & +—>»
POR/PDR rstn————
BOR rstn —>
»| Hsl_10M OBL rstn —>
7-1 B
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7.1.4. B
a Independent watchdogA
7.15. p B
B ARM MO+ T B L SYSRESETREQ® ~ ~ p BA
7.1.6. Option byte loader B
) FLASH_CR.OBL_LAUNCH=1;"  option byte load B ¢ * option byte P  loadA
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8.1.
8.1.1. HSE
" HSE" H @ '
A P b 4-24MHz H~
A C ~
8-1 HSE
b
OSC_IN OSC_OouT
] ]
L]
\_fl GPIO
External
source
OSC_IN 0SC_OUT
| | 'U' | |
' 1 I T
- cul CcL2 -
\ Load /
capacitors
r
4-24MHz rl ARCC_CR HSERDY B 3 HSE AHSE™ y
HSEON B " A
~ HSE bypass”
n L P RCC_CR HSEBYP HSEON B A
w PFO " | p ~ PFlbu GPIOg A
8.12. p HSI
p T b A HSI T 24MHZA
8.13. p v LSl
p v " buw IWDG LPTIM T Yibu v A T
32.768kHZzA
8.2.
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HSI' High-speed internal clock
LS Low-speed internal clock
HSE' High-speed external clock

LSIRC to IWDG,
32.768kHz -

to PWR

v

To AHB bus, core, memory

AFB - >
L | prESC l FCLK Cortex free-running clock >
/L 2..512 To Cortex system timer=
LSI
MCO SYSCLK L | PQEEC PCL To APB periphrals>
[—————] /1..128 HSE /1,2,4,8,16

HSI

PCLK
HSIRC | 1 to LPTIM
———»
24MHz LsI

PCLK
to COMP

LSG
CL
HSISYS to ADC
e "
4~24MHz HSE | |SYSCLK
DOSC_IN Clock LSI If(APB prescaler=1) x1,
detector else x2

TIM_PCLK

8-1
8.3. n (CSS)
n Ty ) A " }° HSE - iy w A @ HSE
" v w A
HSE:: & T HSEw  * T ¢ HuB TIMY timer~ -
T ) " Clock Security System Interrupt CSSI™ ~ "H MCU b A
Cssi [ Cortex-MO+ NMTI Non-maskable interrupt”™ exception A
Note:® CSS a =~ f HSE © ¢¥  CSST ¢ *¥  Wae NMIA NMI
b [ CSST B A NMI T T
~ RCC_CICR” CSSC#h CSST A
HSE b v ©® [ Hsr " HSEA
8.4. ¥ Z
W B Ny BOM  ~ yi - L Fw A4 W MCO
H* " Ne ~ GPIO w Fw A
82 ¥
MCO~ ¥
HSI S
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MCO~™ ¥
SYSCLK S
HSE S
LSl [
' MCO ® " yi GPIO AFw 4 MCO © MCO™  ¢” T
A
8.5. B /
"y word(32bit)a half-word 16bit” byte' 8bit™ A
8.5.1. L "~ 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
CSS | HSE | HSE | HSE
Res | Res | Res | Res | Res | Res Res Res Res | Res | Res | Res ON BYP | RDY ON
R RW RS RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res Res :DS\I( Res HSION | Res | Res | Res | Res | Res Res Res Res
R RW RW
Bit Name R/W Reset Value Function
31:20 Reserved - - Reserved
n a A A
p Ba n A B B~ HSE
ready = pw N 0 R )
disable A
19 HSE_CSSON RS 0 5, g~ § 6 A
(0} n OFF OFF~
1 n ON HSE 3 ON'
1 OFF
HSE Crystal - A
p B bypass crystal T
~ A HSEONga A HSEBYP
18 HSEBYP RW 0 5 HSE crystal b 5 A
0 HSE crystalb  bypass
1 HSE crystal  bypass i
HSE ready B
p B” HSE VA
17 HSERDY R 0 0 HSE ready
1" HSE ready 2
! HSEON " HSERDY
HSE a
p” B A "~ stop ~ b B A
16 HSEON RW 0 HSE b Tt B b B A
0 HSE OFF
1" HSE ON
15:11 Reserved - - Reserved
HSI ready A
p B HSI 0OSC A Bz HSION=1
A
10 HSIRDY R 0 0 HSI OSC not ready
1 HSI OSC ready
HSION “ HSIRDY 4 Vv A
9 Reserved - - Reserved
HSI a PA p "y B B A
8 HSION RW 1 stop . b B A HSIA
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Bit Name R/W Reset Value Function
HSI b ] F stop
- HSED u " ~ A
0 HSI OFF
1 HSION
7:0 Reserved - - Reserved
852. p %o ~ RCC_ICSCR~
Address offset:0x04
Reset value:0x00FF 10FF, reset by POR/BOR
31 30 29 28 27 | 26 25 24 | 23 [ 22 [ 21 [20] 19 | 18 | 17 [ 16
Res Res Res Res | LSI_STARTUP | Res LSI_TRIM[8:0]
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
HSI_FS[2:0] HSI_TRIM[12:0]
RW [RW [RW | RW [ RW | RW | RW [RW [RW[RW][RW[RW | RW [ RW | RW [ RW
Bit Name R/W Reset Value Function
31:28 Reserved - G
p v LSl ‘
11 256@ LSI
27:26 LSI_STARTUP RW 2'b00 10 64a LSI
01' 16a@ LSI
00 4@ LSI
25 Reserved
bV %oA
3t py FAH ° Ox1FFF OFA4~
(o}l > ~ 9
24:16 LSI_TRIM RW OXOFF QA Traltlshy # % 32.768KHz
) v Q R R - R
¥ S P70 0.2%A
HSI ‘
001: 8MHz
15:13 HSI_FS RW 3’b000 100: 24MHz
i G
- W 8MHzA
%oV A
) ¥ information M T Q
~ - HSI ¥ 7l %oA
G Flash " P’
12:0 HSI_TRIM RW Ox10FF 24MHz %oV " Ox1FFF OF10
8MHz %oV Ox1FFF OF04
Q" %v 37y vuT vk
v’ S S M & [ F
ST 0.1%A
8.5.3. " 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] | Res MCOSEL[2:0] 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] HPREJ[3:0] Res | Res SWS[2:0] SW[2:0]
RW RW R RW
Bit Name R/W Reset Value Function
31 Reserved - - Reserved
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Bit

Name

R/W

Reset Value

Function

30:28

MCOPRE[2:0]

RW

>
v}
-

MCO  microcontroller clock output™ Ne
CBT MCO ¥ Ne '
000 1
001 2
010 4
011 8
100 16
101 32
110 64
111 128
MCO ¥ a

)

.

27

Reserved

Reserved

26:24

MCOSEL[2:0]

RW

MCO
000 " MCO ¥ba
001: SYSCLK
010: G

011: HSI

100: HSE
101: Reserved
110: LSI

111: Reserved

* A

23:15

Reserved

Reserved

14:12

PPRE[2:0]

RW

B p LAw” PCLK ~ HCLK
Ne 7

oxx 1

100 2

101 4

110 8

111 16

11:8

HPRE[3:0]

RW

AHB N

HCLK - SYSCLK

1010: 8
1011: 16
1100: 64
1101: 128
1110: 256
1111: 512
uuG b~
A
' ® Ne A

7:6

Reserved

Reserved

5:3

SWS[2:0]

® B
© B p L F e b
000: HSISYS
001: HSE
010: Reserved
011: LSl
Others: Reserved

2:0

SWI[2:0]

RW

B A

"B ) p L-
000: HSISYS
001: HSE
010: Reserved
011: LSl
Others: Reserved

) 4 HSISYS
1" L stop ¥

[ €
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Bit Name

R/W Reset Value

Function

2 b

001(HSE) ¥

HSE failure® HSE 4

8.5.4. L

Address offset:0x10
Reset value: 0x0001_ 0000

"~ RCC_ECSCR~

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
RW
15 14 13 12 11 10 | 9 | 8 | 7 ] 6 | 5] 4] 3 ]2 1 [ o
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | HSE FREQ Res
RW | RW |
Bit Name R/W Reset Value Function
31:18 Reserved RES - G
HSE b A
00 HSE™
3:2 HSE_FREQ RwW 0x0 01 4MHz~8MHz
10 8MHz ~16MHz
11' 16MHz~24MHz
1.0 Reserved
8.5.5. T a " 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 Res HSE HSI Res Res LSl
RDYIE | RDYIE RDYIE
RW RW RW
Bit Name R/W Reset Value Function
315 Reserved - - Reserved
HSE readyT a A
4 HSERDYIE RW 0 v)
T a
HSI readyT a A
3 HSIRDYIE RW 0 v)
T a
2:1 Reserved - - Reserved
LSl readyT a A
0 LSIRDYIE RW 0 (0}
T a
8.5.6. T " 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 | Res | CSSF | Res | Res Res HSE HSI Res Res LSI
RDYF | RDYF RDYF
R R R R
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Bit Name R/W Reset Value Function
31:10 Reserved - - Reserved
HSE n T B A
B HSE OSC B A
8 CSSF R 0 0 HSE T
1 HSE T "
Q CSSC 1 B A
75 Reserved - - Reserved
HSE ready T p
HSE f HSERDYIEg =~ B p B A
4 HSERDYF R 0 ) B HSERDYC®# ~ B A
0} HSE ready T
1 HSE ready T
HSI ready A
3 HSIRDYC w 0 0 A
1 HSIRDYFB A
2:1 Reserved - - Reserved
LSlready T B
LSI f LSIRDYIEa ~ B p BA b
0 LSIRDYF R 0 B LSIRDYCBH - B A
(0} LSI ready T
i LSl ready T
8.5.7. T ~ 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
HSE HSI LSI
Res | Res | Res | Res | Res | Res | Res | CSSC | Res | Res Res RDYC | RDYC Res Res RDYC
W W W W
Bit Name R/W Reset Value Function
31:9 Reserved - - Reserved
nt A
8 CSSC w 0 0 A
1 CSSF B A
75 Reserved - - Reserved
HSE ready A
4 HSERDYC w 0 0 A
1 HSERDYF# A
HSI ready A
3 HSIRDYC w 0 o) A
1 HSIRDYF B A
2:1 Reserved - - Reserved
LSl ready A
0 LSIRDYC w 0 o) A
1 LSIRDYF B A
858. 1/0 o B ~ RCC_IOPRSTR"
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
GPIOF GPIOB | GPIOA
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res RST Res | Res | Res RST RST
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| | | | | | | | | | [RW__ | | | [RW__ [RwW |
Bit Name R/W Reset Value Function
31:6 Reserved - - Reserved
I/O PortF B A
5 GPIOFRST RW 0 0 no effect
1" PortF1/O B
4:2 Reserved - - Reserved
I/OPortB B A
1 GPIOBRST RW 0 0 no effect
1 PortBI/O B
I/OPortA B A
0 GPIOARST RW 0 0 no effect
1" PortAl/O B
8.5.9. AHB B " 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 | 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 gg? Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
RW
Bit Name R/W Reset Value Function
31:13 Reserved - - Reserved
CRC B A
12 CRCRST RwW 0 0 no effect
1 CRC B’
11:0 Reserved - - Reserved
8.5.10. APB B I RCC_APBRSTRI1"
Address offset:0x2C
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LPTIM PWR | DBG 12C
RST Res | Res RST | RST Res | Res | Res | Res | Res RST 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 Reset Value Function
LP Timer B A
31 LPTIMRST RW 0 0 no effect
lx B ’
30:29 Reserved - - Reserved
Power o B A
28 PWRRST RW 0 0 no effect
1: B ’
MCU Debug B A
27 DBGRST RW 0 0 no effect
1! B 1
26:22 Reserved - - Reserved
12C1 B A
21 I2CRST RW 0 0 no effect
ll B 1
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Bit Name R/W Reset Value Function
20:0 Reserved - - Reserved
8.5.11. APB B Z RCC_APBRSTR2”
Address offset:0x30
Reset value:0x0000 0000
31 30 29 28 26 | 25 24 | 23 22 21 20 19 18 17 16
COMP COMP AD TIM1
Rse Res R"Se Res | Res Rse R,;e Rse R,;e 2 1 C Rse R;_e 6 Res
RST RST RST RST
RW RW RW RW
15 14 13 12 10 9 8 7 6 5 4 3 2 1 0
USART SPI TIM SYS
Re Re Re Re Re Re Re Re CF
s 1 S 1 s S s S Res Res Res s s Res G
RST RST | RST RST
RW RW RW RW
Bit Name R/W Reset Value Function
31:23 Reserved - - Reserved
COMP2 B A
22 COMP2RST RW 0 0 no effect
1 6
COMP1 B A
21 COMP1RST RW 0 0 no effect
1 6
ADC B A
20 ADCRST RW 0 0" no effect
1 6
19:18 Reserved - - Reserved
TIM16 BA
17 TIM16RST RW 0 0 no effect
1 6
16:15 Reserved - - Reserved
USART1 B A
14 USART1RST RW 0 0 no effect
1( B t
13 Reserved - - Reserved
SPI1 B A
12 SPI1RST RW 0 0 no effect
1( B t
TIM1 B A
11 TIM1IRST RW 0 0 no effect
1( B t
10:1 Reserved - - Reserved
SYSCFG B A
0 SYSCFGRST RWs 0 0 no effect
1( B t
8.5.12. /0 o a " 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
GPIOF GPIOB | GPIOA
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res EN Res | Res | Res EN EN
RW RW RW
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Bit Name R/W Reset Value Function
316 Reserved - - Reserved
I/O PortF a A
5 GPIOFEN RW 0 0) ’
1 a
4.2 Reserved - - Reserved
I/O PortB a A
1 GPIOBEN RW 0 0) '
i) a
I/O PortA a A
0 GPIOAEN RW 0 0) '
i) a
8.5.13. AHB a ~ 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 | Res Res Res Res | Ress | 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 CEFf\IC Res | Res f/l??\\l FLS\? H Res | Res | Res | Res | Res | Res | Res | Res
RW RW
Bit Name R/W Reset Value Function
31:13 Reserved - - Reserved
CRC a A
12 CRCEN RW 0 0}
T a
11:10 Reserved - - Reserved
sleep 1~ SRAM a L
0 sleep i
9 SRAMEN RW 1 1 sleep a
' B sleep a -~ run
~ bq}""
sleep ~ FLASH a L
o) sleep "
8 FLASHEN RW 1 T sleep a
' B sleep a = run
. —
7:0 Reserved - - Reserved
8.5.14. APB a I RCC_APBENRZ”

Address offset:0x3C
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LPE'I"\IIM Res Res PI\EAII\IR DEBNG Res | Res | Res | Res | Res Iéﬁ Res | Res | Res Res Res
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 Reset Value Function
LP Timerl a A
31 LPTIMEN RW 0 o)
I g
30:29 Reserved - - Reserved
28 PWREN RW 0 Yow L a A
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Bit Name R/W Reset Value Function
0
1 a
Debug a A
27 DBGEN RW 0 o)
1 a
26:22 Reserved - - Reserved
12C1 a A
21 12CEN RW 0 o)
T a
20:0 Reserved - - Reserved
8.5.15. APB a Z RCC_APBENR2”
Address offset:0x40
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
COMP COMP AD TIM1
Rse Res Rse Res | Res F;e Rse F;e Rse 2 1 C Rse Rse 6 Res
EN EN EN EN
RW RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
USART SPI TIM SYS
Rse 1 Rse 1 1 Rse Rse Rse Rse Res Res | Res Rse Rse Res CGF
EN EN EN
EN
RW RW RW RW
Bit Name R/W Reset Value Function
31:23 Reserved - - Reserved
COMP2 a A
22 COMP2EN RW 0 (0}
T a
COMP1 a A
21 COMP1EN RW 0 o)
T a
ADC a A
20 ADCEN RW 0 v)
T a
19:18 Reserved - - Reserved
TIM16 a A
17 TIM16EN RW 0 v)
T a
16:15 Reserved - - Reserved
USART1 a A
14 USART1EN RW 0 o)
T a
13 Reserved - - Reserved
SPI1 a A
12 SPIEN RW 0 v)
T a
TIM1 a A
11 TIM1EN RW 0 0)
T a
10:1 Reserved - - Reserved
SYSCFG a A
0 SYSCFGEN RW 0 0)
T a
8.5.16. " RCC_CCIPR”

Address offset:0x54
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aéq

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 | LPTIMISELJ[1:0] | Res | Res
RW RW
15 | 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
COMP2 | COMP1
Res Res Res SEL SEL Res | Res | Res | Res Res Res Res | Res
| RW RW
Bit Name R/W Reset Value Function
31:20 Reserved - - Reserved
LPTIM1 p A
00: PCLK
01: LSl
10: Reserved
19:18 LPTlMSEL[lO] RW 2’b00 11: Reserved
! PCLK ~ LPTIM Ne
2Ne i Yiir T LPTIM_CFGR.PRESC
~ A
17:10 Reserved - - Reserved
COMP2 A
0: PCLK
9 COMP2SEL RW 0 1:LSC RCC_BDCR.LSCOSEL -
" a  FLTENH | LSC A
COMP1 A
0: PCLK
8 COMPI1SEL RW 0 1: LSC RCC_BDCR.LSCOSEL -
‘ a COMP2_FR2.FLTENH [-&
A
7:0 Reserved - - Reserved
8.5.17. RCC_BDCR
Address:0x5C
Reset value:0x0000 0000° reset by POR/BOR
PWR_ CR1.DBPuw 1 ~ "H Q A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res ESNCO Res | Res | Res | Res | Res | Res | Res | Res
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
Bit Name R/W Reset Value Function
31:25 Reserved - - Reserved
v a A
24 LSCOEN RW 0 6)
1 a
23:.0 Reserved - - Reserved
8.5.18. Ly (RCC_CSR)
Address offset:0x60
Reset value:0x0000 0000
B M' 17 [30:25] POR B’ 27 LSION B’ 3 NRST_FLTIDSbw systemreset B
31 | 30 29 28 27 26 25 24 23 22 | 21 20 19 18 17 16
IWD
SFT PWR PIN OBL
Re | Re | G | pgT | RST | RST | RST | Res | "MV | Re | Re | Re | Re | Re | pos | Res
S S RST F S S S S S
F F F F F
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R R R R R RW
15 | 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
NRST LS
Re | Re | pes | Res | Res | Res | Res — Res | "¢ | Re | Re | Re | Re | pn | LSIO
S S FLT- S S S S S Y N
DIS
RW R RW
Bit Name R/W Rzl Function
Value
31:30 Reserved
IWDG B A
29 IWDGRSTF R 0 RMVE 1w 5 A
28 SFTRSTF R 0 g A
RMVF 1w B A
BOR/POR/PDR B A
27 PWRRSTF R 0 RMVE 1w 5 A
NRST B A
26 PINRSTF R 0 RMVE 1w 5 A
Option byte loader B A
25 OBLRSTF R 0 RMVE 1w B A
24 Reserved -
23 RMVF RW 0 p 1 [30:25] B A
NRST_FLT NRST
8 DIS T | RW 0 0 a HSIL_10M ¢ 40us woa
1 w “ F HSIL10MG
7:2 Reserved - - Reserved
LSl OSC A
1 LSIRDY R 0 0 LSI
1 LSI
LSIOSCa A
0)
0 LSION RW 0 1 a
p B” p A pa IWDG optionbyte™ ~ P w
B B A
8.5.19. RCC "E
o
ff | Reg-
AR v 2 = I S S T S = [ = T S S . B R
et
D al > = >
RCC 8888888%8%8%852888 Res ﬁaégagggggg
0| _CR DCDCDCDCDCDCDCDCDCDCDCDCLIJI('})J(L})JU)D:CK ' n & 9V o o o o o o o @
X (£ I T T T T
8 Re-
set olololo olol|1
valu
e
=
[ =
Rfé% g g g 8 EH 3 LSI_TRIM[8:0] % HSI_TRIM[12:0]
0| wr | & oela 27 - ' Y - '
X v, %
0 G
4 TRe-
VS;L oo ol1|2l2|2la]|zl2]|2]lo|o]lo|z]lo|lo]lolo|ala]|ala]2la]2]l2
e
RCC | | mco- | Mco- .
cF | Y Prepo | 4 seizo | 409 9 9 9 4 4 4 9 PPRE | mpremo | 4 4 SWSIZ | swizo
OGRQ: ] 4 ] o o o o o o o @ el [2:0] ol o 0]
é Re-
g | Se olo|o ololo olo|lololo|o]|o olojolojo|o
valu
e
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9 1/O0” GPIO~™
9.1. 1O
@ GPIO o
4@ 328 (GPIOx_MODER,GPIOx_OTYPER,GPIOx_OSPEEDR, GPIOx_PUPDR)
2@ 328 (GPIOXx_IDR  GPIOx_ODR)
l@ 328 B/ B (GPIOX_BSRR)
le 328 (GPIOX_LCKR)
2@ w (GPIOX_AFRH  GPIOx_AFRL)A
9.2. IO w
A ¥ * push-pull opendrain £': /I
A (GPIOx_ODR) - woE” ¥
A @ 1107
A - " floating” pull-up/down” analog
A ~ ~ (GPIOX_IDR) - wo T
A B B/ B ~ GPIOx_BSRR™ ~ "H GPIOX_ODR P Q
A L (GPIOX_LCKR)¥ *  1/Oo w
A w
A w " @ 100 16 wo
A A p z
A 11O w “ g /0o bu GPIO bul\ o W
9.3. IO w
@ GPIO @b~ "y ) - 3 ‘
- "I
- EANS "
- T "
— 7 W
- z
@ /0o " Y Ny /O o 328 an A GPIOx_BSRR
GPIOx_BRR "H kv GPIOx_ODR / A - Ho

IRQ bwid A
v Faube /O o~ 1bit”
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Analog input/output
To on-chip peripheral?,
power control and EXTI o Tttt 1
Digital input | |
< | |
| |
o : Vee  Vec
o] | + 7
5 I on/off I
| | : P
Read g | | |
. g - :
g g : ) TTL Schmitt Trigger : On/off |
B a |__lInputdriver ______________________|
) £
Write g L1 [T outputdriver T yee— ]
- |
g : 1/0 pad
g £, | on/off |
pe s I
Read/write - §- '50 : Output control Protection
j=3 —_ | Diode
! = =
From-on-chip Alternate function output : Vs Vss
peripheral I
9-110 o B
9.3.1. I/0(GPIO)
B B~ w v 10 W A
Debug G WS ! ‘
—PA14-SWCLK 6 I
—PA13-SWDIO Gt
Boot ¢ - N
—PF4-Boot 6 I}
w F Q[ % " GPIOX_ ODR™ vw ¥ [ 1/Q:A ~ wa
push-pull F (Y F HI-Z)A
~ " GPIOx_IDR” @ AHB v 6 10 :: A
GPIO ) ! STy GPIOx_PUPDR a ba w
A
9.3.2. /0 w
1/00 /7 Ve Y w Wae 00 A h
Y ® Wa l0o:: bwE I A
@ 1/Oo:: 16 w ~ " AFOto AF7™ = 7 GPIOx_AFRL (for pin
0to7) GPIOx_AFRH (for pin 8 to 15) A
A ¢ B - W AFOA 1/0o0 w GPIOx_MODER
A @ w  Ne a 23
" Y@ w T YN b /0o 'z~ Yy B
a | n. A
! [e)
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o H

A wo B w W y w
A GPIO GPIOx_MODER 1/00 w Fa -~
A wo
- GPIOx_AFRL GPIOX_AFRH 1/O w w  x(x=0...15)
- GPIOx_OTYPER, GPIOXx_PUPDR  GPIOX_OSPEEDER No# i WoYlOF
- GPIOx_MODER 110w w
A w
- 100 K v * ADC COMPw ADC COMP Ta A 100 A
ADC COMPa  ~ GPIOXx_MODER o Y
- 6 wo PWR and RCC N ow A % GPIO
i ne A
9.33. IO L
@ GPIOo @ 32B p L (GPIOx_MODER, GPIOx_OTYPER, GPIOx_OSPEEDR
GPIOx_PUPDR) ~ Yy 16@ 1/00 A GPIOx_MODER mw ~ ~a ¥a
a ~ A GPIOx_OTYPER GPIOx_OSPEEDR ¥ 8 ~ A
GPIOx_PUPDR 2t/ b NellO A
9.34. 1/0
@ GPIO 2@ 16F p Co ¥ ~ GPIOx_IDR
GPIOx_ODR~ A GPIOX_ ODRG = ¥ T T QA ¢ ~ GPIOx_IDR”
G 1/0o0:: Y7 A
9.3.5. I/O0 B
B/ B (GPIOXx_BSRR) W@ 328 Ty ¥ (GPIOx_ODR) 1 B
B BA B/ B B ¥ ~ GPIOx_ ODR™ H OA
GPIOx_ODR W B GPIOx BSRR Ha@ LB BS()andBR({)ABP BS() 1~
GPIOx_ODR B 1 B BR@l) 1°  GPIOx_ODR B 0A
GPIOXx BSRRk P Q0 b GPIOx_ODR B A GPIOx_BSRR W
0 1 b 1 bpi nd A
a GPIOx_BSRR i GPIOx_ODR Bz W b buw
GPIOx_ ODR B A GPIOx_ ODR3™ Yy A GPIOx_BSRR~ t® 4 B b
A
) b GPIOx ODR B " T ' Wae AHBQ T~ k =va
@B A
9.3.6. GPIO L
GPIOx_LCKR Wl Q “y* 10 L v
GPIOx_MODER,GPIOx_OTYPER,GPIOx_OSPEEDR,GPIOx_PUPDR,GPIOx_AFRL  GPIOx_AFRHA
W@ Q/ "y b GPIOx_LCKRA Bit16 Q"~ * LCKR[15:0]Q"~
v Ty o Q- T  LCKR[15:001Q" v G bi ~ A Wae o B:: " (LOCK)
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MW  MCU BHEE B P o B A GPIOx_LCKR @B " L
" GPIOx_MODERa GPIOx_OTYPERa GPIOx_OSPEEDRa GPIOx_PUPDRa GPIOx_AFRL and
GPIOX_AFRH~ B A
LOCK 7 328 7 GPIOx_LCKR - 4 GPIOx LCKRB 16 3w
[15:0]8 A
9.3.7. 1/0 w ! %
@ /0 Ha oy wo T F A w [ 100
s A
a GPIOx_AFRL GPlOX_AFRHN Y W e GPIOo - w T
@ /0 i TW w AAF H® @ woT w % Y6 110
wo T F Ty i A
9.3.8. T /
0 T zAu=zag T Yo TF
~ 0 a A
9.39. /0 ~
1/0o0 y o7
A F I ba
A 0 " a
A GPIOX PUPDR "~ a /ba :: 1
A ¥ /1O s @ AHB [~
A - T [ o
Analog input/output
To/from on-chip
peripherals, power « |m e
control and EXTI : : Vi
i | cCc
y :Inputdrlver : Vee o
s . 7]
% | //‘ ! Pen
Read - | |
< g : ~ —e
g g i ‘ TTL Schmitt Trigger : On/off |
= g Lo |
. gJD — - I_______________________I ® ® ® I:l
Write 45 % : Output driver |
§ 'g,o : i 1/0 pad
3 8 Lo ! on/off |
i 5 | |
Read/write i a : : A Poccien
45; | i 1 Diode
' —> o ! , L
I l Vss L
L I Vs
9-2 -~ i N
9.3.10. /10 %
/1O o € F
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A F o
- ) ¥ 0 N-MOS Ed SO o G (PMOSTL b
)A
- ) ¥ o N-MOS’ ¥ SO P-MOSA
A o -
A GPIOx_PUPDR a /ba i+l
A % /0 :: @ AHB [ -
A - [ 1O
A ¥ [ & Q
Analog input/output
Ulnput driver ]
P . I Inpu river
To on-chip peripherals, Digital input } }
power control and EXTI I }
| | Vee
] | | vee =
9] \ | _
% ! |
S | on 1 o
Read = | |
« g < |
g ; } TTL Schmitt Trigger | On/off ‘
E" 3 Lo __ |
_ ® = . !
Write - I Output driver veeT |
N 3 | |
4 ! P-Mds | 1/0 pad
= g8 ! | 1
z 33 ™~ = |
. @ R | 1
Read/write g9 1 Output control | oo
- 3 ! N-Mos‘/r_ |
I
! — I
) I | =
From on-chip Alternate function output } Push-pull or | Vss Vss
peripheral L open-drain_ * }

9.3.11. w

> > > > > >

/1O o Y '
T F |
b H™ " F I (
5 -
GPIOx PUPDR " g
@ AHB T F /0 3
- " [ 0o

#)

Iba

¢
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Analog input/output
Digital input : Input driver :
Alternate function input < : :
|
| \ Vce
| | VCC =
5 . !
k7 | |
& I on . =
Read = | !
< g <o e
R | !
g = | ‘ TTL Schmitt Trigger | On/off |
2 g_ L ____
‘& < | L ______
Write 9 ' . o n
- I Output driver VCCT™ |
— 3 o | |
] | | 1/0 pad
< ! I
= % _ : : On/offl
2 el ! I
e B33 | |
Read/write f::,} o Output control AT
- » :
| L
. | = =
From. on-chip Alternate function output : Push—pull.or Vss Vss
peripheral | open-drain |
9-4 w
/1O o Y '
A F o '
A 0o " V@ /o :: A 0 Fv w0
AR e T
A 0 -~ v w '0’A
Analog input/output
To/from on-chip
peripherals, power < [T — o
control and EXTI : |
| Input driver : vee V:C
o : |
3z i off I -
gﬂ : : Protection
Diode
Read g 0 //‘ :
« I : ~ Y
© |
o |
g = | ‘ TTL Schmitt Trigger : On/off |
- 3 |
17} Q | |
‘& S| e |
. 9] = [T T T T ¢ | o I:l
Write g .% | Output driver !
@ an | | 1/0 pad
< ° ' !
° f] : O/ ! On/off |
2 3 ' i
2 5 I !
Read/write a : | A& Proccin
- p 3 |
o ! I
: ! 4 1
I— —————————————————————— ! VSS VSS

9.3.13.4 HSE B4 GPIO
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~

HSEw =~ -~ B - Y b GPIO A
HSE w "~ RCC_CSR T HSEON™ ~ ) o o A
" “7 OSC_ING ~Y  0SC_OouT Y b
GPIOA
9.4. GPIO
GPIO 7 worda halfword byteQ b A
9.4.1. GPIO o (GPIOx_MODER) (x=A, B, F)
Address offset: 0x00
Reset value:
OxEBFF FFFF for GPIOA
OxFFFF FFFF for GPIOB
OXFFFF FCFF 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: MODES8J[1:
0] 0] 0] 0] 0] 0] 0] 0]
rw w rw rw w 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
MODE7[1:0] | MODE®6[1:0] | MODE5[1:0] | MODE4[1:0] | MODE3[1:0] | MODE2[1:0] | MODE1[1: MODEOQ[1:
0] 0]
w | w w [ rw w | rw w [ w w [ rw w [ w [ w [ rw [ w [ mw
Bit Name R/W Reset Value Function
y=15..0
) B 110
00: -~
31 0 MODEYy[1:0] RW oL -
10: w
11: (reset state)
94.2. GPIO o ¥ (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
OT15 | OT14 | OT13 | OT12 | OT11 | OT10 | OT9 | OT8 | OT7 | OT6 | OT5 | OT4 | OT3 | OT2 | OT1 | OTO
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
P 110 ¥
15:0 MODE[15:0] RW 0: F(P )
1: ¥
943. GPIO o ¥ (GPIOx_OSPEEDR) (x = A, B, F)

Address offset: 0x08

Reset value: 0xOC00 0000(for port A)

Reset value: 0x0000 0000(for other ports)
[ 3 | 30 | 29 | 28 | 27 | 26

| 25 | 24 [ 23 [ 22 | 21 [ 20 | 19 [ 18 | 17 | 16 |
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OSPEED15 OSPEED14 OSPEED13 | OSPEED12 | OSPEED11 | OSPEED10 | OSPEED9 | OSPEEDS8
w w w w w w w [ w [ w [ w [ w [ w [mw [ w [ w | mw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OSPEED7 OSPEEDG6 OSPEED5 OSPEED4 OSPEED3 OSPEED2 OSPEED1 OSPEEDO
w [ rw w | rw w [ rw w [ w [ w [rw [ w [rw [ w [ mw | w][mw
Bit Name R/W Reset Value Function
Y =15..0
1)) 100 ¥
) i 00 v
310 OSPEEDY([1:0] RW of v
10
11
9.44. GPIO o:': 1} (GPIOx_PUPDR) (x =A, B, F)

Address offset: 0x0C
Reset value:

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

0x0000 0200(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

rw rw rw rw rw rw rw rw r'w rw rw rw rw rw rw rw
15 | 14 | 13 | 12 | 1 10 9 8 7 6 5 4 3 2 1 0
PUPD7[1:0] | PUPDS6[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 | rw w [ rw w | rw w [ w [ w [ rw [ w [ rw

Bit Name R/W Reset Value Function
Y =15..0

) /00 3t !
00: :'t I/
01:':
10:
11:

9.45. GPIO o ~ (GPIOX_IDR) (x = A, B, F)

=

310 PUPDy [1:0] RW

OS¢

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 | D13 [ D12 | D11 | D10 | 1D9 [ ID8 [ ID7 [ D6 | 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
15:0 Idy R y=15..0
7 - FveB /00
946. GPIO o ¥ (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 |
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Reserved
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Oob1 | Ob1 | Ob1 | 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
rw w w w rw rw rw rw rw rw rw rw rw rw rw rw
Bit Name R/W Reset Value Function
31:16 Reserved
y=15.0
p~ " QA
15:0 Ody[1:0] RW ' GPIOx_BSRR or GPIOx_BRR registers.
(x=A,B,F) ~ ¥ Nez N e ODRSB /
A
9.4.7. GPIO o B / B (GPIOXx_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 | BR0O
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
p” Q¥ v 0
31:16 BRy W 0 ODRyB b
1: ODRy B
' Bsy Bry B” BsyP b
y=15..0
15:0 BS W ol 7 ¥ v 0
: y 0: ODRy? b™
1: ODRYy B
9.48. GPIO o (GPIOX_LCKR) (x = A, B, F)
Q % bitl6 LCKK™ ~ o B A bit[15:0] & GPIO
0 A Q" b b f LCKR[15:0]A 0 L LOCK + W
B b P o B A
‘ Q Q GPIOx_LCKR A T Ty A
@ B W - L w ~
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 L&K
rw
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 11 10 9 8 7 6 5 4 3 2 1 0
rw rw w rw rw rw rw rw rw rw rw rw rw rw rw rw
Bit Name R/W Reset Value Function
31:17 Reserved
B~ - (o) k
16 LCKK RW o7 Qn Lk
0: o B
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Bit

Name R/W Reset Value Function
1: o B v |7l B |If
GPIOx_LCKR
LOCK key write sequence:
Q- ‘' Q1>00>Q1> 0> 1, W
e “pT oy A
' b Q- b f LCK[15:0]
v A K v w A o
Kv Wh H ~ LCKKB 1,
MCU B B A
y=15.0
BT T Qeg LCKKB w 0 Q~ A
15:0 LCKy RW 0 b .
1: [}
9.49. GPIO w low™ (GPIOXx_AFRL) (x = A, B, F)
Address offset: 0x20
Reset value: 0x0000 0000
31 |30 J29 [28 27 |26 [25 [24 |23 [22 [21 J20 [19 [18 [17 [16
AFSEL7[3:0 AFSEL6[3:0 AFSEL5[3:0] AFSEL4[3:0]
rw r'w r'w rw rw w w rw rw w rw w rw w 'w rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
AFSEL3[3:0] AFSEL2[3:0] AFSEL1[3:0] AFSELO[3:0]
w [w Jrw Jrw wo [rw Jw Jrw Jw Jw Jrw Jw Jrw [rw [w [rw
Bit Name R/W Reset Value Function
p" Q B w  1/0
AFSELy
0000:AFO0 1000: AF8
0001:AF1 1001: AF9
310 | AFSELYBOT =7 | o 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 w " high™ (GPIOx_AFRH) (x =A, B, F)
Address offset: 0x24
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]
w r'w 'w 'w rw w w 'w r'w w 'w w 'w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
AFSEL11[3:0] AFSEL10[3:0] AFSEL9[3:0] AFSELS[3:0]
w [ w | rw [ rw w | w [ w ] w [ w [ w ][ w/[mw [ w [ w][mw]mw
Bit Name R/W Reset Value Function
p” Q ' B w  1/0
AFSELy
0000:AFO 1000: AF8
0001:AF1 1001: AF9
310 | AFSELYBOT (=8| o\ 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

9.411. GPIO o B B

(GPIOX_BRR) (x = A, B, F)
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BRO

v ace
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Function

| 20 [ 19 [ 18 [ 17 | 16

Odry P

o
Odryf b~

b

y=15.0

Res

[ 25 [ 24 [ 23 [ 22 | 21

Reset Value

10
BR10 | BR9 | BR8 | BR7 | BR6 | BR5 | BR4 | BR3 | BR2 | BR1

26

I

11
R/W
RW

27

“E

28

29

13

Name
Bry

Reserved

30
14

Bit
15:0

BR15 | BR14 | BR13 | BR12 | BR11

31
15
31:16

Reset value: 0x0000 0000

Address offset: 0x28
9.4.12. GPIO

0 “ - — 010 o [ o o
T [0:7]03d0W |—— [0:Tlo3a0W ——lo-Tlo3aon | — 110 S 0:T10a33dSO[ 5 [0:Tloa33dso S [0:Tloadnd
[4 — — — ¢10 o [ o o
3 [o:TIT3aon - [o:TIT3dON - [o:TIT3don - 510 S lotltaaadso 5 [o:TIT@33dso S [o:TITadnd
2 — - — v10 o H o o
5 [o:Tlzaaon - [0:Tlz3aon - [0:Tlz3aon - 510 S oTleaaadso 5 [0:Tle@3adso S [o:Tlzadnd
9 — — — 910 o ﬁ o o
T [o:Tle3aon - [0:Tle3don - [o:Tle3aon - 710 S 0:Tleaaadso 5 [0:Tle@33adso S [o:Tleadnd
8 - - o 810 o [ 1= o
5 [0:1}y3a0W —— [o:Tlv3aow ——[o:Tlyaaon S 610 S oTlvaaadso 5 [0:Tly@33dso S [0:Tlvadnd
0T o o o 0T10 = [ = o
17| [0°TIS3AONW [ [0°-TIS3A0N ——[0°TIS3a0N [ SRATe) S lo:Tlsazadsol g |10°118a33dso—— [0-Tlsadnd
T o o o ZT10 = [ = o
gr | [0°T193d0W —~ [0:T]93d0W ——loTl93a0n — SATe) S l0:Tloaaadso[ g |10°119a33dsO—— [0-Tl9adNd
7T o o o vT10 o [ p .
st [0Tlz3a0w - [0:T]23a0N - [o:Tl23a0N S S Ao S loTlza33dso 5 [0:Tl2a33ds0 S [o:T]zadnd
9T — — o [ o o
71| [0'1183a0NW —— [0°:T]83a0W —— [0:TI83a0ON S 0:Tl8a33dSO[ S [0:Tl8a33ds0 S [0:Tlsadnd
8T “ o o [ o o
g7 [0'Tl63a0N —— [o:Tl63aow S [o:Tleza0n S 0:Tl6033dSO[ S [o:Tlea33ds0o S [o:Tleadnd
0c - ° [ ° o ° o °

. A .
Tz |[0'10T300W——[0TI0T3IAON——0:1]01300M 5 Tlota33dsol 5 | -tlotazadso [ 5 [0HoTddNd
e — ° [ ° lo ° o o

. A .
gz (IO TITTIAON——0-TITTIAON——0:1)r1300N S 11T1033ds0[ & |:1lTTa3adso | o 0 HTTadnd
ve — ° [ ° lo o o o
5z |0 TeTIAON 0TI TIA0N——0: 71213000 TlzTa33ds0] 5 |Tlzragadso 5 (0 Teradnd
% ° ° [ ° o - o °

. ﬂ. .
7z |[0TIETIA0ON——0TIETIAON—S:1leTaaon o Tle1a33dsol o |:1leTdaadso o [0 HETadnd
8 ° ° [ ° o ° o °

. ﬂ. .
g |0 UrTIAON— 0TIV TIAON— 0.1y 13000 5 TlrTa3adsol 5 |Tlvtazadso [ g [0 HrIddnd
- [o:TlsT3aon - [o:TISTIAON ° : ° o ° fo ° [o:TlsTadNd
TE : N o |0:TISTIAON| o 'TISTA33dSO[ o |‘TlsTddadso| o |
L= o 9 O @ ol O ® 20k -~ ol O D vl0wn - el 0D
g2 | 230« (2 230« |22 530 [$2508aTL22| 2O88 |22E0HsTnE2 255
2 | 6<O0 |g§ 020 |x§ ouwo |gflou> ZXdgf o<ou [gflolr"xTeE o«
=IO I o XOOo O XOo< O X O O X O o xXxo 0O
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0 o . o . o X o o o o o o
T S [o:Tloadnd S [o:Tloadnd S Iai < 10 S 1S9 S ST S m] S m] S Tog S
o o
Z ° . . zdl < 2do o Zs4d o IO o <D o o 6, P zd9g >
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17 o p p vai < Ze[e) o 759 o 7O o o o vad o
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p W ” L h '
A g ba IO pin':  12C fast Mode Plus
A B M v O
A [ GPIO T
A
10.1.
10.1.1. SYSCFG 1(SYSCFG_CFGR1)
b O L low T A
HB b o 0x0000 0000 A uB ) bypass
p BOOT A B~ " Bag boot v A
Address offset’ 0x00
Reset value'  0x0000 000x(x boot o )
2 30 29 28 27 26 25 24 23 22 21 20 19 18 17 | 16
12C [ 12C | 12C | 12
C
R 2C_ |12Cc_ |12C_ |12C_ |3 = = —|12C_ |12C_ |12C_ | I12C_
e 'fi—NPFF PFO_ | PBS_ | PB7_ | PB6_ Eﬁ Ef Eé SA PAS_ | PA7_ | PA3_ | PAZ_ SRe SRe
S — ANF ANF ANF ANF AN | AN | AN | AN ANF ANF ANF ANF
F |F |F [F
RW RW RW RW RW RW | RW | RW \F/\)V RW RW RW RW
é 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R MEM_M
e Res Res Res Res Res Re Re Re Re Res Res Res Res ODE
s s s s ;
S [1:0]
RW
Bit Name R/W Reset Value Function
31 Reserved RW - T
2C " 10 a L
30: 18 [2C_10x_ANF RW 0 0 i
1 a
17:2 Reserved RW 0 T
Memory mapping B
p B” b Arn L @ 0x0000 0000
. a B - * B a
. MEM_MODE mc’zlpplngA
1.0 [I‘O] v A
' X0 Main flash, mapped  0x0000 0000
01" System flash, mapped 0x0000 0000
11 SRAM, mapped 0x0000 0000
10.1.2. SYSCFG 2 (SYSCFG_CFGR?2)
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
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COM | COM | COM | COM
LOC
ETR_SRC P2_ P1_ P2_ P1_ KUP
Res | Res | Res | Res | Res TIM1 Res Res BRK | BRK | BRK | BRK Res Res LO
- TIM| _TIM| _TIM | _TIM oK
16 16 1 1
RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31:11 Reserved - - -
TIMERLETR ~ A
ETR SRC 2’b00: ETR ¢ GPIO
10:9 TIM_1[1'O] RW 2’b00 2’b01: ETR ¢ COMP1
- ' 2’b10: ETR ¢ COMP2
2’b11: ETR ¢ ADC
8.7 Reserved - - -
COMP2 BRK COMP2b w TIMxbreak ~ g A
6 TIM16 RW 0 0 COMP2 ¥ bbby TIM16 break input
- 1 COMP2 % b w4 TIM16 break input
COMPL BRK COMP1b w TIMxbreak ~ g A
5 TIM16 RW 0 0 COMP1 ¥ bbuw TIM16 break input
- 1 COMP1 % b w4 TIM16 break input
COMP2 BRK COMP2b w TIMxbreak ~ a A
4 TIML RW 0 0 COMP2 ¥ bbu TIMI1 break input
- 1 COMP2 % b u TIM1 break input
COMPL BRK COMP1b w TIMxbreak ~ a A
3 ™1 RW 0 0 COMP1 ¥ bbw TIMI1 break input
1 COMP1 % b uw TIM1 break input
2:1 Reserved - - -
Cortex-M0+ LOCKUPB g B
p B B A " va Cortex-MO+
LOCKUP LOCKUP(HardFaulty ¥ TIML/TIM16 4 ~ A
0 LOCK — RW 0 Cortex-M0+ LOCKUP Z#bb TIM1/TIM16 -|
1 Cortex-MO+ LOCKUP ¥t TIM1/TIM16 -|
10.1.3. SYSCFG E
Off- [ Regis- | g |o ||| ~r|lo|w| s |o|laldgdlo|lole|r|lo|lw| s|o|la|lalole
set ter o™ (9] N N N N N N N N N N — i i i — — — — — —
LL LL LL
Llule e el 2|2 /L L Lty
SYs- :| < ;| i| §| PRUS RN O ;| ;| j :5| :|
CFG_ T2l |lo|la|Z|2|22|2|5|2|<
0x00 CEGR1 D_l 0_| D_l D_l n_l D'| n_l D'| n_l 0_| D_l 0_| D_l
olololololo|lolo]lo]|lo]lo]|lo]|o
(S O S SN N N T R s A o~ I SN SN Y
Reset oloflo|o|lo|o|lo|o|lo|o|o|]oO]|oO
value
=,
—
=
SYS- l—l
CFG_ o's
0x18 | CFGR2 &
[n'd
|_
L

Reset
value

o
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11. T H.p
11.1 T L (NVIC)
11.1.1. h
A 32e” T b7 16e CPU T ~
A 4de ne "~ 28T no -~
A v exception T
A w L
A L
NVIC CPU o .7 a v T [T w’  A°  CPU
exception’ T NVIC A
11.1.2. SysTick™ %oV
%oV W 6000 SysTick W 6MHZ maxfucw/8"~ F =, Ims G time
baseA
11.13. T
B nQ no
S = S = G 0x0000_0000
- -3 B B 0x0000_0004
- -2 NMI_Handler b~ T 0x0000_0008
RCC n o (Css) |
NMI
- -1 HardFualt_Handler 0x0000_000C
- 3 - SVCall SWI b F 0x0000_002C
- 5 - PendSV - F 0x0000_0038
6 SysTick 0x0000_003C
0 7 - G G 0x0000_0040
1 8 - G G 0x0000_0044
2 9 - G G 0x0000_0048
3 10 - Flash Flashn T 0x0000_004C
4 11 - RCC RCCn T 0x0000_0050
5 12 - EXTIO_1 EXTI line[1:0] interrupt 0x0000_0054
6 13 " EXTI2_3 EXTI line[3:2] interrupt 0x0000_0058
7 14 - EXTI4_15 EXTI line[15:4] interrupt 0x0000_005C
8 15 - G G 0x0000_0060
9 16 - G G 0x0000_0064
10 17 - G G 0x0000_0068
11 18 - G G 0x0000_006C
~ ADC and COMP interrupts (COMP
12 19 ADC_COMP combined with EXTI 17 & 18) 0x0000_0070
13 20 |” T::'\’C')l,\—ABRK—UP—TRG TML a a © HT 0x0000_0074
14 21 |~ TIML_CC ML /T 0x0000_0078
15 22 - G G 0x0000_007C
16 23 - G G 0x0000_0080
17 24 |~ LPTIM1 LPTIMT 0x0000_0084
18 25 - G G 0x0000_0088
19 26 - G G 0x0000_008C
20 27 - G G 0x0000_0090
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B ne n e
21 28 |~ TIM16 TIM16n T 0x0000_0094
22 29 - G G 0x0000_0098
23 30 - 12C1 2Cin T 0x0000_009C
24 31 - G G 0x0000_00A0
25 32 |7 SPI1 SPIln T 0x0000_00A4
26 33 - G G 0x0000_00A8
27 34 |7 USART1 USART1n T 0x0000_00AC
28 35 - G G 0x0000_00B0
29 36 - - - 0x0000_00B4
30 37 - G G 0x0000_00B8
31 38 - G G 0x0000_00BC
1. 1'H © G 0x0000 0040 G Cortex-MO® +T A
11.2. T /e L (EXTI
T o L - He =~ CPU wo FI H
AT - int_ctrl CPU IRQ
A Hp - CPU H® ~ " RXEV"
A v w L
EXTI "H [ stop T Hup 3" Y run a A
EXTI"H 21a configurable/directHup lin€ 19 @ configurable Hub Line 2@ direct Hp
line™ A
11.2.1. EXTIh
A Ty GPIO ® LPTIM/ICOMP™ ~ Huwp
A Configurable Hwp " /o pending B v I -
v~ 0 "Eoom
vV T B
\Y T Hup ™ B
v = o 0
A Direct Hp " T T pending B ~
V e A 0
Y EXTI T pendingP
\Y T Hup ™ B
V p 0
A 10 o
11.2.2. EXTI
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exti
AHB interface -
hak | Registers
'y » RCC
v wkup_stop
paio[15:0]
GPIO pbio[8:0] EXTI
pfio[4:0] MUX > PWR
Events Event
Software Config triggers[18:0] ——» Trigger > Masking
Detect Sty RXEV
Wakeup _ >
Peri. |nterrup; Interrupt CcPU
Masking IRQ[31:0]
exti_int_comb[25:0]
A4
Interrupts cpu_irq[31:0]
Int_ctrl
11-1 EXTI
11.2.3. CPU  EXTI
stop 7/ T Ho H” iy EXTI A
A" We I - D T B H™ ~ [ EXTI configurable lineA
EXTI * WeT B~ B ~Y  EXTIT wbu CPU T H™ A
AT B~ B - T H™~ [ EXTI ObHY A
A GPIOport ~ [ EXTIMUX ~ configurable “H T buwu H™ A
11.2.4. EXTI™ Hp ~ configurable™ O
EXTI_SWIER1 ey O w A
A ! 0 i 0 configurable Ho~ B
configurable Hep ~ H™ ™" HBp T HTA
CPU F T Hp AHp g 7 CPU Hwm A CPU Huwp
| L F[CPU WH® ~ H" rxevA
Configurable Ho wOT L CPU", A 7 CPUT
" EXTL_IMR™ " v B A Wa configurable Hp w CPU T H™ "
v [ Wae CPU T H~™ ~ A Configurable Ho T CPU EXTI_PR " Q
1 ~ A
* T pending ~ EXTLPR™ bitG 8 v b Y ow A
11.2.5. EXTI Hp ~
direct Hew EXTI * T ° @~ CPU He H® A CPU
0 Hp ™ T - T B A
11.2.6. EXTI
GPIO Yy [ 16@ T /He ling':"
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aéq

EXTIOibits

EXTI]lbits

PAO F— P PALL F—— >
EXTIO EXTI1
PBO —— > PBI[}— >
PO J— > PF1[F———>
EXTIZibits EXTI?lbits
PA2[ PA3[J——— >
EXTI2 EXTI3
PB2 [ J— PB3[ }— P
PR2 [ F—— > PF3[}——
EXTI4ibits Eﬂl1bits
PAA[ F—— >
PAS [ F—— >
EXTI4 EXTIS
PBA[}———» [ > I
PBS5 [ F——
PFA[ F—>
EXTIGibits EXTIlbits
PA6[ —> 6 PA7[J— >
EXTI EXTI7
PB6 [ J— > PB7 [ f— >
EXTI8ibits
PAS EXTI8 XTI9
E
— pa9 [
PBE [ F——
palO[ J—————EXTI10, PALS ———EXTI15)
11-2 /Hbe GPIO "E
line P ! '
EXTI line Line source Line type
Line 0-15 GPIO configurable
Line 16 Reserved
Line 17 COMP 1 output Configurable
Line 18 COMP 2 output Configurable
Line 19 Reserved
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
11.3. EXTI

"y word(32bit)a half-word 16bit”

byt 8bit”

A
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11.3.1.5': 1 0 (EXTI_RTSR)
Address offset: 0x00
Reset value: 0x0000 0000
’ configurable Hup Le A
31 30 29 28 27 26 25 24 23 21 20 19 18 17 16
Res Res Res Res Res | Res | Res | Res | Res | Res | Res RT1 RT1 RT1
8 7 6
RW RW RW
15 14 13 12 11 10 9 8 7 5 4 3 2 1 0
RT1 RT1 RT1 RT1 RT1 RT1 RT RT RT RT RT RT RT RT2 RT1 RTO
5 4 3 2 1 0 9 8 7 5 4 3
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 EXTl line18': A i} A
18 RT18 RwW 0 0)
T a
Configurable EXTI linel7: 0 A
17 RT17 RwW 0 0)
T a
Configurable EXTl linelg': 0 A
16 RT16 RwW 0 0)
T a
Configurable EXTl linel5's A 0 A
15 RT15 RwW 0 0)
T a
Configurable EXTI line14': 0 A
14 RT14 RwW 0 0)
T a
Configurable EXTl line13': A 0 A
13 RT13 RwW 0 0)
1 a
Configurable EXTl line12': A 0 A
12 RT12 RW 0 0)
1 a
Configurable EXTI linelk's A 0 A
11 RT11 RwW 0 0)
1 a
Configurable EXTl line1Q': A 0 A
10 RT10 RW 0 0)
1 a
Configurable EXTI lineg's 0 A
9 RT9 RW 0 0)
1 a
Configurable EXTI lineg': A 0 A
8 RT8 RW 0 0)
1T a
Configurable EXTI lineZ:: A i} A
7 RT7 RW 0 0)
1T a
Configurable EXTI lineg's i} A
6 RT6 RW 0 0)
1T a
Configurable EXTI line5's A i} A
5 RT5 RW 0 0)
1T a
4 RT4 RW 0 Configurable EXTI line4's i} A

0
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Bit Name R/W | Reset Value Function
T a
Configurable EXTl line3': i} A
3 RT3 RwW 0 0}
T a
Configurable EXTI line2': A 0 A
2 RT2 RW 0 0}
T a
Configurable EXTI linek's 0 A
1 RT1 RW 0 0}
T a
Configurable EXTI lineQ': A 0 A
0 RTO RwW 0 0}
T a
configurable line 0 " Line:b 7 T A Q EXTI_RTSR  con-
figurable T F u:1 ° 7 Pendingf b B A
Wa ling:" vy e 7 I "W U 0 pA
11.3.2. 0 (EXTI_FTSR)
Address offset: 0x04
Reset value: 0x0000 0000
configurable Hup Le A
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 | FT18 | FT17 | FT16
RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FT15 | FT14 | FT13 | FT12 | FT11 | FT10 | 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 -
Configurable EXTI line18 I} 0 A
18 FT18 RW 0 o)
T a
Configurable EXTI linel7 4 0 A
17 FT17 RW 0 o)
T a
Configurable EXTI line16 14 0 A
16 FT16 RW 0 o)
T a
Configurable EXTI line15 I} 0 A
15 FT15 RW 0 o)
T a
Configurable EXTI line14 4 0 A
14 FT14 RW 0 o)
T a
Configurable EXTI line13 1} 0 A
13 FT13 RW 0 o)
T a
Configurable EXTI line12 1} 0 A
12 FT12 RW 0 o)
T a
Configurable EXTI line1ll1 1} 0 A
11 FT11 RW 0 o)
T a
Configurable EXTI line10 1} 0 A
10 FT10 RW 0 o)
T a
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Bit Name R/W | Reset Value Function
Configurable EXTI line9 I 0 A
9 FT9 RW 0 0}
T a
Configurable EXTI line8 1 0 A
8 FT8 RW 0 0}
T a
Configurable EXTI line7 0 A
7 FT7 RW 0 0}
T a
Configurable EXTI line6 ] 0 A
6 FT6 RW 0 0}
T a
Configurable EXTI line5 ] 0 A
5 FT5 RW 0 0}
T a
Configurable EXTI line4 1 0 A
4 FT4 RW 0 0}
T a
Configurable EXTI line3 ] 0 A
3 FT3 RW 0 0}
T a
Configurable EXTI line2 0 A
2 FT2 RW 0 (0}
T a
Configurable EXTI linel ] 0 A
1 FT1 RW 0 0}
T a
Configurable EXTI line0 ] 0 A
0 FTO RW 0 0}
T a
Configurable line o - " Line:b 7 T A Q EXTI_FTSR * con-
figurableline¥ =14 ~ 7  Pending® b B A
Wa ling:" y S I I "W w” 0 pA
11.33. T HwW (EXTI_SWIER)
Address offset: 0x08
Reset value: 0x0000 0000
configurable Hup Le A
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
SW1 | SW1 | SW1 | SW1 | SW1 | SW1 | SW | SW | SW | SW | SW | SW | SW | SW | SW | SW
5 4 3 2 1 0 9 8 7 6 5 4 3 2 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 -
Configurable EXTl linel5 85 : A1 0 A
0 No effect
15 SWI15 RW 0 (A 0 Hp~ T
p ) N 0) ) - v’ )
I
Configurable EXTllinel4 ©:: A 0 A
0 No effect
14 Swi14 RW 0 7 A 5 Hp © as T
B ) A 0.
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Bit Name R/W | Reset Value Function
Configurable EXTllinel3 &:: A 0 A
0 No effect
13 SWI13 RW 0 1 e 5 Hop * .1
B ) A 0.
Configurable EXTllinel2 o2z 1 0 A
0 No effect
12 SWI12 RW 0 AR O Hil ™~ T
B ) - () ) - v )
I
Configurable EXTllinell &:: A 0 A
0 No effect
11 Swi11 RW 0 A O Hp~ T
B P - ) 5] - v P
-
Configurable EXTllinel0 &:': A 0 A
0 No effect
10 SWI10 RW 0 7 e O Hp~ T
B P - ) 5] - v 5]
- _
Configurable EXTI line9 = 0 A
0 No effect
9 SWI9 RW 0 T A 5 Hop * “ 1
B ) A 0.
Configurable EXTI line8 1 0 A
0 No effect
8 Swis RW 0 7 e 0 Hp~ T
B ) " 0) ) - v )
I~
Configurable EXTI line7 1 0 A
0 No effect
7 SWI7 RW 0 7 e 0 Hp~ T
B ) " 0) ) - v )
- _
Configurable EXTI line6 =1 0 A
0 No effect
6 SWi6 RW 0 7 0 Hp -~ T
p ) - (0) ) - v )
- _
Configurable EXTI line5 1 0 A
0 No effect
5 SWI5 RW 0 7 0 HB " YT
B ) - 0) ) - v )
I~
Configurable EXTI line4 £ 0 A
0 No effect
4 SWi4 RW 0 7 e O Hp -~ C T
B ) " 0) 5} - v 5}
I~ _
Configurable EXTI line3 1 0 A
0 No effect
3 SWiI3 RW 0 7 e O Hp -~ C T
p ) N 0) ) - v )
- _
Configurable EXTI line2 =1 0 A
0 No effect
2 SWI2 RW 0 (A 0 He ™~ T
p ) - () P - v P
I _
Configurable EXTI linel =1 0 A
1 SWi1 RW 0 0 No effect
17 s 0 Hp~ YT
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Bit Name R/W | Reset Value Function
B P ” ) P - v© ]
I
r ~
Configurable EXTIline0 ®:: A ] A
0" No effect
0 SWIO0 RW 0 7 e O Hp~ T
B ) - () ) - v© )

It~

11.3.4. (EXTI_PR)

Address offset: Ox0C
Reset value: undefined

configurable Hup Le A

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

PR1 | PR1 | PR1 | PR1 | PR1 | PR1 | PR9 | PR8 | PR7 | PR6 | PR5 | PR4 | PR3 | PR2 | PR1 | PRO
5 4 3 2 1 0

rC_W | IC_W | IC_W | IC_W | IC_W | IC_W [ IC_W | IC_W | IC_W | IC_W | IC_W [ IC_W | IC_W | IC_W | IC_W | rc_w

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Bit Name R/W Reset Value Function
31" 16 Reserved reserved -
Configurable EXTI linel5 Hup A
b) " It W OHp ~ B
15 PR15 RC W1 0 PA pQ1 A
0 ¥ Hw» ’
7 21 Mm / » 0 Hmp '
Configurable EXTI linel4 Hup A
) p” It 1 N OHB ~ B
14 PR14 RC_W1 0 BPA Q1 A
0 ¥ He ’
S I 7| / » 0 Hp '
Configurable EXTI line13 Hup A
) p” W OHB® -~ B
13 PR13 RC_W1 0 BPA Q1 A
0 ¥ He ’
S I | / » 0 Hp '
Configurable EXTI linel2 Hu A
b) " It W OHp ~ B
12 PR12 RC W1 0 PA pQ1 A
0 ¥ He ’
S I | / » 0 Hp '
Configurable EXTI linell Hue A
b) " It W OHp ~ B
11 PR11 RC W1 0 BPA pQ1 A
0 ” He '
A I | / » 0 Hp '
Configurable EXTI line10 Hup A
) p” W OHe ~ B
10 PR10 RC_W1 0 BPA Q1 A
0 ” He '
17 i1 / » 0 Hp '
Configurable EXTI line9 Hup A
) p” W OHe ~ B
9 PR9 RC_W1 0 BA pO1 A
0 “ Hm» ’
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Bit Name R/W Reset Value Function
17 1 M I e O He ’
Configurable EXTI line8 Hup A
) " It W OHe ~ B
8 PR8 RC W1 0 PA pQ1 A
0 ¥ He ’
S S I | / » 0 Hp ’
Configurable EXTI line7 Hup A
) " It W OHe ~ B
7 PR7 RC W1 0 BPA Q1 A
0  He ’
S S I | / » 0 Hp ’
Configurable EXTI line6 Hup A
) " : 1 N OHp -~ B
6 PR6 RC_W1 0 BPA pQ1 A
0  He ’
17 1 / » 0 Hp '
Configurable EXTI line5 Hup A
) p” I W OHB® -~ B
5 PR5 RC_W1 0 BPA pQ1 A
0 ¥ He ’
S I 7| / » 0 Hp '
Configurable EXTI line4 Hup A
) " It W OHB ~ B
4 PR4 RC Wi 0 PA pQ1 A
0 ¥ He ’
S S I | / » 0 Hp '
Configurable EXTI line3 Hup A
) " It W OHB ~ B
3 PR3 RC W1 0 PA pQ1 A
0 ¥ Hw» ’
S I | / » 0 Hmp '
Configurable EXTI line2 Hup A
) p” I W OHB® -~ B
2 PR2 RC_W1 0 BA Q1 A
0 ¥ Hw» ’
S I 7| / » 0 Hp '
Configurable EXTI linel Hup A
) p” W OHB® -~ B
1 PR1 RC_W1 0 BPA Q1 A
0 ¥ He ’
S I 7| / » 0 Hp '
Configurable EXTI line0 Hup A
) " It W OHm ~ B
0 PRO RC W1 0 BPA pQ1 A
0 ¥ He ’
S I | / » 0 Hp '
11.3.5. T 1 (EXTI_EXTICR1)
Address offset’ 0x60
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 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
31:21 Reserved - - Reserved
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Bit

Name

R/W

Reset Value

Function

25:24

EXTI3[L:0]

RW

EXTI3 GPIO port
2’b00: PA[3] pin
2’b01: PB[3] pin
2’b10: PF[3] pin
2’b11: reserved

A

23:18

Reserved

Reserved

17:16

EXTI2[1:0]

RW

EXTI2 GPIO port
2'b00: PA[2] pin
2’b01: PB[2] pin
2’b10: PF[2] pin
2’b11: reserved

>

15:10

Reserved

Reserved

9:8

EXTIL[1:0]

RW

EXTI1 GPIO port
2’b00: PA[1] pin
2’b01: PB[1] pin
2’b10: PF[1] pin
2'b11: reserved

>

7:2

Reserved

Reserved

1.0

EXTIO[1:0]

RW

EXTIO GPIO port
2’b00: PA[0] pin
2’b01: PBJ[0] pin
2’b10: PF[0] pin
2’b11: reserved

>

11.3.6

T

Address offset'

Reset value' 0x0000

0x64

2 (EXTI_EXTICR2)

31 30 29 28 27 26 25 24 23 21 20 19 18 17 16
Res | Res | Res | Res Res | Res | Res | EXTI7 | Res | Res Res Res Res Res | Res | EXTI6
RW RW
15 14 13 12 11 10 9 8 7 5 4 3 2 1 0
Res | Res | Res | Res Res | Res | RW | EXTI5 | Res | Res Res Res Res Res EXTI4[1:0]
RW RW [ RW
Bit Name R/W Reset Value Function
31:25 Reserved - - Reserved
EXTI7 GPlIOport A
24 EXTI7 RW 0 0: PA[7] pin
1: PB[7] pin
23:18 Reserved - - Reserved
EXTI6 GPlIOport A
17:16 EXTI6 RW 0 0: PA[6] pin
1: PBJ[6] pin
15:9 Reserved - - Reserved
EXTI5 GPlIOport A
8 EXTIS RW 0 0: PA[5] pin
1: PBJ[5] pin
7:2 Reserved - - Reserved
EXTI4 GPlOport A
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
11.3.7. T 3 (EXTI_EXTICR3)
Address offset’ 0x68

Reset value' 0x0000
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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 Res | Res | Res Res Res | Res | Res Res Res | Res | Res | Res Res | Res EXTI8
RW
Bit Name R/W Reset Value Function
31:1 Reserved - - Reserved
EXTI8 GPIO port A
0 EXTI8 RwW 0 0: PA[8] pin
1: PB[8] pin
11.38. T ~ EXTL_IMR”

Address offset’ 0x80
Reset value:0x2008 0000

* Direct line T  mask bit yw I 4°H line configurable line mask® ~ w 0 4
lineA
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 Res Res Res Res
RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IM15 | IM14 | IM13 [ IM12 | IM12 [ IM10 | IM9 | IM8 | IM7 [ IM6 | IM5 | IM4 | IM3 | IM2 | IM1 | IMO
RW [RW | RW | RW | RW | RW |RW [RW [RW |RW [RW | RW | RW | RW | RW | RW
Bit Name R/IW Reset Value Function
31:30 Reserved
EXTIline29b w T CPU LA
29 IM29 RW 1 0T
T
28:16 Reserved
EXTllinel5b u T CPU LA
15 IM15 RW 0 0T
T
EXTllineldb u T CPU LA
14 IM14 RW 0 0T
T
EXTllinel3b u T CPU LA
13 IM13 RW 0 0T
T
EXTllinel2b u T CPU LA
12 IM12 RW 0 0T
T
EXTllinellb u T CPU LA
11 IM11 RW 0 0T
T
EXTllinel0b u T CPU LA
10 IM10 RW 0 0T
T T
EXTIline9b w T CPU LA
9 IM9 RW 0 0T
T T
EXTlline8b w T CPU LA
8 IM8 RW 0 0T
T T
EXTlline7b uw T CPU LA
7 IM7 RW 0 0T
T
6 IM6 RW 0 EXTlline6b w T CPU LA
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Bit Name R/W Reset Value Function
0T
T
EXTlline5b u T CPU LA
5 IM5 RW 0 0T
T
EXTllinedb u T CPU LA
4 IM4 RW 0 0T
T
EXTlline3b u T CPU LA
3 IM3 RW 0 0T
T
EXTlline2b u T CPU LA
2 IM2 RW 0 0T
T
EXTllinelb u T CPU LA
1 IM1 RW 0 0T
T
EXTllineOb w T CPU LA
0 IMO RW 0 0T
T
11.3.9. HLP (EXTI_EMR)
Address offset: 0x84
Reset value: 0x0000 0000
31 30 29 28 27 26 25 | 24 | 23 | 22 | 22 | 20 | 19 | 18 | 17 | 16
Res Res EM2 Res Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
9
RW
15 14 13 12 11 10 9 8 7 6 5 3 2 1 0
EM1 | EM1 | EM1 | EM1 | EM1 | EM1 | EM | EM | EM | EM | EM | EM | EM | EM | EM | EM
5 4 3 2 1 0 9 8 7 6 5 3 2 1 0
RW | 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
EXTI line29b w Hup CPU LA
29 EM29 RW 0 0 Hwp
1 Hwb
28:16 Reserved
EXTI linel5b w Hp CPU LA
15 EM15 RW 0 0 Hwp
1 Hwb
EXTI linel4b w Hp CPU LA
14 EM14 RW 0 0 Hwp
1 Hwp
EXTI linel3b w Hp CPU LA
13 EM13 RW 0 0 Hwp
1 Hwb
EXTI inel2b w Hp CPU LA
12 EM12 RW 0 0 Hwp
1 Hwb
EXTI linellb w Hp CPU LA
11 EM11 RW 0 0 Hwp
1 Hwb
EXTI inel0b w Hp CPU LA
10 EM10 RW 0 0 Hwp
1 Hwp
9 EMO RW 0 E‘XTI line9b w Hp CPU LA
0 Hwp
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Bit Name R/W Reset Value Function
1 Hwp
EXTI line8b w Hip CPU LA
8 EM8 RW 0 0 Hwp
1 Hwp
EXTI line7b w Hup CPU LA
7 EM7 RW 0 0 Hwp
1 Hwp
EXTl line6b w Hup CPU LA
6 EM6 RW 0 0 Hwp
1 Hwp
EXTl line5b w Hup CPU LA
5 EM5 RW 0 0 Hwp
1 Hwp
EXTl linedb w Hup CPU LA
4 EM4 RW 0 0 Hwp
1 Hwp
EXTl line3b w Hup CPU LA
3 EM3 RW 0 0 Hwp
1 Hwp
EXTIline2b w Hp CPU LA
2 EM2 RW 0 0 Hwp
1 Hwp
EXTI lineld w Hp CPU LA
1 EM1 RW 0 0 Hwp
1 Hwp
EXTI line0b w Hp CPU LA
0 EMO RW 0 0 Hwp
1 Hwp
11.3.10. EXTI E
o)
MR eaanNg e adaeadangdgaydsooronsoado
et
EXTI I EEREEEEEEEEEEEEEER
o | RT ElE BB E BB E oy x oo o o o oo oo
« SR
o | Re-
o | set ololo|lo|o|lo|o|lo|o|o|o|o|o|oO|O|O|O]O|O
valu
e
EXTI @ 5 © v S 9 N O o5 o N o b < M N - o
o | &7 AFEEEEEEEEEEREREEEL
é Re-
4 | S® olo|o|lo|o|lo|o|lo|o|o|o|o|O|O|O|O|O|O|O
valu
e
EXTI 9 3 QS S S o o 9w oy oo
0 | ien 2222233500090 050300
S Re-
g | set olojlolo|o|lo|o|lo|o|lo|o|lo|o|o|O]oO
valu
o W S 9 N S o o N o wu | o o « o
o | pr = R
X | Re-
0| set ololoflo|o|o|lo|o|o|o|o|o|O|0O|O]O
C | valu
e
0
X
L o
%_ ed
X
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1/
12. O (CRC)
12.1.
* CRC i"H ~ 328 - ¥ Wa CRC A

12.2. CRCh

A a CRC-32 vy ~ " 0x4C11DB7

x32+x26+x23 +X22 +X16+x12+x11+xlo +X8+X7+X5+X4+X2+X+1

A 328 ~

A Ye "~/ F 32 FT U

A General purpose 88 - [ o~

A " 32bits 4@ AHB
12.3. CRCw
12.3.1. CRC

< 32-bit AHB bus >
||
| ‘32-bit(read access)
crc_hclk
—> Data register(Output)
CRC computation
32-bit(write access) @
Data register(Input)
12-1 CRC ¥ "H

CRC ¥ "H la 328 '

. Q b “bu -~ Ty - CRC A

. b W CRC A

woQ T @ CRC . ( @ 328
CRC N b YA
CRC TQ bw * [ CRC A
Ty CRC_CR RESET®# CRC_DRw4 OXFFFF FFFFA bbb
CRC_IDRp A
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aéq
12.4. CRC
12.4.1. (CRC_DR)
Address offset:0x00
Reset value:OxFFFF FFFF
31 [30 [29 [28 [27 [26 |25 |24 |23 [22 [21 |20 [19 [18 [17 [16
DRJ[31:16]
RW
15 14 13 12 J11 J10 [9 |8 [7 6 |5 [4 3 J2 J1 Jo
DR[15:0]
RW
Bit Name R/W Reset Value Function
A
31:0 DR RW 32’hFFFFFFFF Q I A © G H
| CRC A
12.4.2. (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 -
7:0 IDR[7:0] RW 0 8hit
B bie X UA bw
CRC_CR RESETR B A
12.43. L (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 RE-
SET
W
Bit Name R/W Reset Value Function
31:1 Reserved -
B B~ B “HA B
0 RESET 0 ! 5] ! i CRC ¥ "HA 7
B ) A
12.4.4. CRC E
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aéq

Re
gis
ter

31

30
29
28
27

26

25
24
23
22
21

20
19
18

17
16
15

14
13
12
11
10

OO X O

DR[31:0]

A OXO

IDR

o
o

0o X O

RESET

o
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13. / (ADC)
13.1.
i le 128 SARADC successive approximation analog-to-digital converter™ A ) 11
@ T 9 2@ P A
\ Ty Wi a a ab A o ) 166
TA
watchdog "H 4 FR H v VA
ADC vV 7 v o ow A
13.2. ADCh
A
i  12bita 10bita 8bit  6bit Ne
i ADC " ADC "QH x 1.33 us@12bite 0.75 MSPSI 3.5 T SMP1 fabc cLk=12 MHz{
u %0
T
T
A vw
i wvyw b~ v PCLK ~ ADC
U ‘ Yv PCLK 7 ¥
A ~
i 9 ~ “ PA[7:0] PB[1]
0 1lep temperature sensor
U lep a 4 " VRerNT
A b Ty
u p
a p " TIM1 GPIO™
A
u (single mode) " Y le Y Ty Wl
a (continuous mode)
U b (discontinuous mode) 0” 1
AT "
u
u
u
u Hup
u ¥ Hp
A
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13.3. ADCw

13.3.1. ADC

|

VCCAl VDDA
—
Lt
CAL_BIO [6:0]
CAL_C5I0[7:0]
CAL_C410(7:0]
CALSET CAL_C310[7:0]
(set calibration factor) CAL_C210(7:0]
CAL_C110(7:0]
CAL_COIO[7:0]
ADC interrupt
Analog Supply ey P RQ
CALSEL JE— 1.8V to5V EOC
(offset/offset-+inearity) OVR
CALBYP | AWD
(bypass calibration factor to 0)
SCANDIR CALSMP[1:0] ADEN /\_I\ AHB
up/down (calibration sampling time) to slave master U
CHSEL[12:11] & \,_|/ APB
CHSEL[9:0]
ADJAL
CONT self-calijration &
single/cont. power-on falibration APB
interface
Supply and reference
Vrefint ————— input conversion data
——] selection &
Vsense SVPL20] SAR_ADC
ADC_IN9:0] [ scan Control /cumpling time calibration factor
- analog input channels
Converted data start
A
& AWDx
start Stlop CAL_BOUT [6:0] analog
Contro -
CAL_CS0UT[7:0] watchdog
CAL_C40UT[7:0]
ADSTP CAL_C30UT[7:0]
ADSTART CAL_C20UT[7:0]
S/W trigger CAL_C10UT[7:0]
WAIT CAL_COOUT[7:0]
ML TRGO H/W trigger
- >
» CALFAIL
TIM1_cc4 i: OVRMOD
= == DISCEN (overrun mode)
XTEN[1:0] +— discontinuous ALGN
trigger enable and mode left/right L———————————— % CALON
edge selection RESSEL[1:0]
12,10,8,6 bits
EXTSEL[2:0]
trigger selection
CHSEL[3:0] SARADC
/
-—
/
-—— o
/
—o
/
-— o
/
-— o
/
-— 4
o SAR
— ADC_EN ADC
/
/

13-1 ADC channel with analog switch

13.3.2. %o (ADCAL)
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ADC %ow A % ~ ADC We G ADC)H % "~ ADC x ~A
ADC % A %o |E~ b a ADC A
a ADC | % DA % 6 H 6 i offset er-
rorA
% b’ %l B %oA
ADG': %o
Py -~ ADC  %oA
ADC ® %o
D ADCAL=1" * % %o ADC g (ADEN=0) " ~ f | by
ADC A %0 * ADCAL p OA
ADC b 0 f ~vcc i  ADCoffsetZ h - (I P
% b A
%0 p b '
A ADEN=0a CKMODE
A ADCAL=1
A [ ADCAL=0
13.3.3. ADC " L (ADEN)
, B~ ADC ba ~f G (ADEN=0)A
ADCENB ¢ LB ADCA
Y Vu ADC '
1.  ADC_CR ADENB 4 1
ADC 3 ADSRART ~ ( 0 ") 0 Hp o - A
Y Vu ADC ‘
ADC_CR T ADSTART w 0y G ADCb TA ~ " ADC_CR
T ADSTP A ADC - ADSTP p 0O O A YA
‘*  ADCAL » H 4@ ADC f ADCAL=1 ~ ADENB b 1A
ADEN Jmetup V_
S
ADSTART
State _OFF J Start | SMP-CONV Y OFF
EOSEQ & L
13-2 Enabling/disabling the ADC
13.3.4. ADC
ADC{ 1 * ADC (ADC_CLK) APB (PCLK)A ADC_CLK™ W ~
= A
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PCLK

»| APB interface

RCC

(Reset&Clock >
controller)

/1/2/4/8/

CKMODE

ADC_Clk

13-3 ADC clock scheme

131 0 H
ADC clock source CKMODE[3:0] Ne Latency between th_e tflgger event an~d the start of
conversionn Ty
0000 1 0
0001 2 0
0010 4 0
0011 8 0
PCLK 0100 16 0
0101 32 0
0110 64 0
0111 / /
1000 1 0
1001 2 0
1010 4 0
1011 8 0
HSI 1100 16 0
1101 32 0
1110 64 0
1111 / /
13.3.5. ADC
) ADC (ADEN u 0) " 4 Q ADC_CR T ADCAL ADENB A
ADC (ADEN=1) ' /4 Q ADC_CR T ADSTARTA
cyY 1" ADC_IERa ADC_CFGRia ADC_SMPRa ADC_TRa ADC_CHSELR ADC_CCR
) (ADSTART =0) "W QA
) ADC f ADSTART =1 " 4 Q ADC_CR T ADSTPB A
13.3.6. (CHSEL, SCANDIR)
11 '
4 9t GPIO - ~ (ADC_INO...ADC_IN9)
4 2ep ~( Db ap a 1)
ADC” Yy Wedly W - e | A
! ADC _CHSELRT e ~ F W e
B A
ADC ADC_CFGR1T SCANDIRB _
&4 SCANDIR=0: |t ¢ o[ 11
4 SCANDIR=1: ‘o 11 | 0
D \VREFINT p
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D [ ADC_IN10" TS_VIN p & A
13.3.7.7 (SMP)
* ADC H |~ ADC 4 p
YeB = 4 p HO[ T A
" S - A
ADC A ADC @ ADC_SMPR
A T p b
i
tcony = + ( Ne +0.5) x ADC
EOSMP B A
13.3.8. i (CONT=0, DISCEN=0)
i - ADC W ! -
CONT=0" DISCEN=0 ~ ADCu i A
ADC =~ 1 H .
e ADC CR T ADSTART B
e 5 0HWD
. . !
A [ 168 ADC DRTA
A EOC( ) B
A EOCIEP B ¥ WeT A
. :
A  EOSEQ( ! ) B
A EOSIEB B 1” WaeT
* ADCA [ O b  ADSTART B
' 1 W 7 W @ Wl Wa LA
13.3.9. (CONT=1)
T ) p OLH®” ~ ADC W @
! A ADC_CFGR1T CONT=1
T K o
A ADC_CR T ADSTART 8
A p 0 Hwp
. . :
A [ 168 ADC DR T
A EOC( ) B
A EOCIEP Bt WeT A
. :
A EOSEQ( ) B
A EOSEQIER B 1™ WaT

[ ADC1 IN11
W @ A

T SMP[2:0]8
A

A ADC_CFGR1

A

i

ADC

A

T

€l

" VREFINT™ A

A ADC
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W ! * ADC l A
' 1 W T W @ w1l Wa LA
ADCb G discontinuous continuous N " I} (DISCEN=1
CONT=1) i W Y A
13.3.10. (DISCEN=1)
ADC_CFGR1 T DISCENSB A
@ (DISCEN=1)1}" ) ) OHe ™ ~ § Wa T A
" DISCEN=0 ~ Wea ) OHP™ Yy ° § We T A
5
DISCEN=1, W' 0,3,7,10
st 0 0 f We EOCHm®™
2nd  § 3 f We EOCHm®™
3d 7 f We EOCHm®™
4t 5" 10 f¥ EOC EOSEQ Hwp
st §° 0 f We EOCHm®™
6t " 3 f We EOCHm®™
DISCEN=0, W' 0,3,7,10
s 0" e ! Twoy 0,3,7 10A
*Y Wae EOCHm®- [ e =~ Y EOC ° ¥ Wae EOSEQHm® A
Kv OHD W ! A
*  ADC G b H - " (DISCEN =1" CONT=1) i
W A
13.3.11. " ADC (ADSTART)
) ADSTART=1 - ADC A
ADSTART ™ 1 '
A EXTEN=0xO( ® 0) ~
A fEXTEN#0x0 ~ W e p 0
ADSTART B 3 ¢ | ADC b A ADSTART=0 ~ ~ ADC
ADC ¢ A
ADSTART 8 ~ ) A
A A p 0 (CONT=0 EXTSEL=0x0)
! (EOSEQ=1)
A Discontinuous p 0 (CONT=0 DISCEN=1, EXTSEL=0x0)
- (EOC=1)
A " 1} (CONT=X EXTSEL=X)
) ADSTP
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(CONT=1) i~ ADSTARTSH b EOSEQ © ) i } Il
A p 0 Wy (CONT=0 and EXTSEL =0x01), ¢ EOSEQ * ADSTART b
w p O0A REY ) ADSTARTE G p 0 Hp A
13.3.12.
: b Ne i A
tapc = tsmpL + tsar = [ 3.5min + 12.5)12nit] * tapc_cLk
tapc = tsmpL + tsar = 291.67NSimin + 1041.67)12bit = 1.33 USimin (for fapc cik = 12 MHZz)
State Start Smpling CH(n) Converting X Smpling CH(n+1)
Analog Channel CH(n) X CH(n+1)
set by SW
ADSTART 4 < tSMPL >i€ tSAR >
set by HW  § v cleared by SW
EOC
EOSMP set by HW Aj cleared by SW
ADC_DR DATA N-1 DATA N
tSMPL depends on SMP[2:0]
tSAR depends on RESSEL[1:0]
13-4 analog to digital conversion timing
13.3.13. A T (ADSTP)
) ADC_CR T ADSTP=1" y A: | * B ADC b ADC
Ty Vl b % A
ADSTP w I kv [ T X (ADC_DR b v
A
3T B (M © ADC v ! )
W ADSTP  ADSTARTS® p OA
set by SW cleared by HW
DEN y_‘ V
3 | d by HW
ADSTART set by $W ’ vc eared by
State OFF Y Start )|_Smpling CH(n] X Converting X OFF
ADSTP K i
ADC_DR DATA N-1

13-5 Stop timing
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13.4. 0 0 (EXTSEL, EXTEN)
W Wa | " ) Heo (¢ a - ) 0A  EXTEN[1:0] #
“00” t Ho | "y & O A ) ADSTART=1 ~ © A
ADC Ky B 0w A
ADSTART=0 ~ kv ® 0 w A
Source EXTEN[1:0]
0 00
3e A 01
7\ 10
T N0 11
' 0 b i AEXTSEL[2:0] LB & T0 Hio A
Y Fu o - 0A o 0 He”~ ADC_CR T ADSTARTB * A
13-2 0
Name source EXTSEL[2:0]
EXTO TIM1_TRGO 000
EXT1 TIM1_CC4 001
EXT2 Reserved 010
EXT3 Reserved 011
EXT4 Reserved 100
EXT5 Reserved 101
EXT6 Reserved 110
EXT7 Reserved 111
' 0 b i A
13.4.1.
v Ne 0 (tsar) A Ne ADC_CFGR1 T
RES[1:0] W 12/10/8/6 8 A b YTy Ne ] A
3 128 FY B O0A
Ne | ‘
RESSEL tsar tsar(ns) @ tsmp tanc(tsmp = 3.5) tconv(ns) @
[1:0] (ADC ) fADC = 24MHz (ADC ) (ADC ) fapc = 24MHz
12 12.5 521ns 35 16 667ns
10 10.5 438ns 3.5 14 583ns
8 8.5 396ns 35 12 500ns
6 6.5 271ns 3.5 10 417ns
13.4.2. /
ADC (EOC) Hie A
W ADC_DR T Ve * ADC ADC_ISR T EOC
A ADC IERT EOCIE w1 ~ tw" Wae EOCT AEOC pQ1 ADC DR
A
ADC ADC_ISR T * EOSMPAEOSMP ~ Q1 A
ADC_IER T EOSMPIE w1l ~ 1 ¢ Wae EOSMPT A
13.43. | (EOSEQ flag)
ADC l (EOSEQ) Hp A
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W We |

W * ADC ADC_ISR T EOSEQ A
ADC IERT EOSEQIE® 1 ~ 1 ¢“ T AEOSEQ p Q1 OA
13.4.4.
ADSTART t :‘ t
EOC AL AL AL AL
EOSEQ
SCANDIR
State OFF CH1 CH2 CH5 fCH10 { CH11 OFF XCHll CH10 f CH5 ) CH2 CH1 OFF
DR X o1 Y b2 X b5 X pio ) D11 X p12 ) pio Y b5 X b2 ) b1
bys/w T byH/w A
136 1 A , B 0
EXTEN=0x0, CONT=0
CHSEL=0x20601, WAIT=0, AUTOFF=0
ADSTART L T

ADSTP v

EoC AL AL AL AL AL AL L AL ALK AL AL
EOSEQ E E
SCANDIR
State OFF X cH1 f cH2 ) cHs fcrio fcHaa) cHi) cH2 § cHs fcrio cHitl  sTop X cH11) cH1o J cHs
DR p1 { p2 X ps X pio) p1af b1 X b2 J b5 f pio ) D11 D11 [ D10

by S/W by H/Wj

13-7 | p 0
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EXTEN=0x0, CONT=1,
CHSEL=0x20601, WAIT=0, AUTOFF=0

ADSTART
we _F LT ] 1 1 1 L
EOC AL Al AL 4]
EOSEQ
State OFF Y cH1 ¥ cH2 Y cHs YcHio Y cH11 OFF Y cH1 Y cH2 Y cHs YcHio Y cH1l]  OFF
DR p1 X 02 X ps ) bio) D11 p1 X b2 X b5 X pio ) p11
by S/W byH/w A
triggered__ ignored *

13-8 | , P 0
EXTSEL=TRGx, EXTEN=0x1 ¢': 1 ), CONT=0
CHSEL=0xF, SCANDIR=0, AUTDLY=0, AUTOFF=0
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ADSTART Y
me % L[+ k1 3 K
ADSTP *
EOC AL AL AL AL AL AL AL AL AL
EOSEQ
SCANDIR /|\
State OFF X ch1 X ch2 Y crs Ycro fcHi) cH1 ) ch2 § chs Y cnao{ cHit  stop
DR X o1 X o2 { ps J oo p11) b1 § b2 { bs J pio ) D11
bys/w_T byH/w_A
tﬂggereq_____ ignored %

13-9 | © p 0
1. EXTSEL=TRGx, EXTEN=0x2 ( 4 ), CONT=1
2. CHSEL=0xF, SCANDIR=0, WAIT=0, AUTOFF=0

13.5.
13.5.1. (ADC_DR, ALIGN)
( EOCHw®” Y [ 168  ADC_DR TA

ADC_DR b No " A ADC_CFGR1 T ALIGNP ¢

o - Tow (ALIGN=0) (ALIGN=1)A

ALIGN | RESSEL |15 [14 13|12 |11 |10 ] 9 [ 8|7 |6 ][5 |4a]3]2]1]o0
0X0 0X0 DATA[11:0]

0 0X1 0X0 DATA[9:0] | oxo
0X2 0X0 DATA[7:0] | 0x0
0X3 0X0 DATA[6:0] | 0X0
0X0 DATA[11:0] 0X0

1 0X1 DATA[9:0] | oxo 0X0
0X2 DATA[7:0] | 0x0 0X0
0X3 DATA[6:0] [ 0X0 0X0

13.5.2. ADC (OVR, OVRMOD)

ADC | (OVR) e M I He” CPUT 0 “ s Wea
0 = ADC I A
EOC w | 1L T W W@ * HCPU w ADC_ISR T OVR
B~ ADC I A ADC_IER T OVWRIE B % W ADC IT A
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Il Hup O

° ADCw

b F

2 ~

<l
£
>

p_ A P a | “ o)
ADC_CR T ADSTPw 1 A ADC OVR ~ p Q" A
0 I He ~° ADC_CFGR1 T OVRMODSB ADC T
G t
A OVRMOD=0
e I HbG v " H | G - x A OVRG
u T s W P x A
A OVRMOD=1
W ok k A OVRG u I 1
f ADC_DR v A
ADSTART ] *—
ADSTP v
ST WAV S A LA
i | T L
EOSEQ i i i ;l/ i : | |
IR I I
state  OFF Y cH1 ) cnd )\ cnb Yerad Y erin) cli) dvz {cnd Ycnio dHit{ T stop
| I I | | | | |
DR i | L i i i
(OVRMODE=0) Dli D2= D5i D10 I D1 DZi D5 i ( i D11
R RN B
DR t t " " ;
_ ot { od Y bs'Ypio) of1}{ b1 ¥ o2 bs ¥ bio) ! D11
(OVRMODE=1) A b T - | T XI
0 el [oemn]
Read access {1 {1 (T (1 [T [T (1 {1
by S/W byH/Wj
13-10
13.5.3. !
ADC L ) LA 7 ' EOC [ T °
@ A ~  ADC_ISR T EOCB B~ " ADC_DR
v A ADC_CFGR1 T OVRMODB™ w 0 I He A
13.5.4.
W@ @ Fb 0 A " 1° OVRMOD B w1
F oD OVR A OVRMOD=1 ~ I Hepb ADC f ADC_DR T
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13.6.1. °
y B pyYi n Ny ne ~
ADC | © A
ADC_CFGR1 T WAITy 1 ~ Wa 7 ? ADC (
ADC_DR T 0 EOC ) A W ADC 0
ADC A
' T 3 * "W kW p” 0 v A
ADSTART ] *—
ADSTP T ¥
EOC Al
i —4 4y
[ | | |
EOSEQ : i :1; ;
| | | |
State  OFF ) cH1 J pLY) cHs DLY )cH1i1f DLY ) cHi ¥ pLY ) chHs ) stop
| | [ |
DR ! ! i i
(OVRMODE=0) ; D1 D5 ; p11 b1 ; D5
| | | |
Read access (1 [1 {1 (1
by S/W byH/w_A
13-11 -
1. EXTEN=0x0, CONT=1
2. CHSEL=0x3, SCANDIR=0, AUTDLY=1, AUTOFF=0
13.7.
w ADC_CFGR1 T AWDENB B A" & 'R,
a 4 ( o )A
4 ADCY GY v 6 v ~ AWD B BA v [
i 128 ADC_HTR ADC_LTR 168 TA T~ ADC_IER
T AWDEP a AAWD B~ pQ1 A Ne ¢ 128 ( DRES[L:0]
B _ ), v VB G wp n 128 A
13-3
Resolution bits °
4 v
00: 12-bit DATA[11:0] LT[11:0] and HT[11:0]
01: 10-bit DATA[11:2],00 LT[11:0] and HT[11:0] " 00 LT[1:0]  HT[L:0]
10: 8-bit DATA[11:4],0000 LT[11:0] and HT[11:0] " 0000 LT[3:0]  HT[3:0]
11: 6-bit DATA[11:6],000000 LT[11:0] and HT[11:0] « 000000 LT(S:0] HT[5:0]
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Analog voltage\A
HT
Guarded area
LT >
13-12 G ™
13-4
Channels guarded by the analog watchdog AWDSGL hit AWDEN bit
None X 0
All channels 0 1
Single channel 1 1
13.7.1. ADC_AWD OUTH" ¥~
LWaep p H” * ADC_AWD_OUT [ TIM1 ETR "~
0~ A
- ADC_AWD_OUT
A AWDCH ¥ v o ADC_AWD_OUTA
A Ve AWDCH H ~ ADC_AWD OUT VHp BA
Nvei G . F vt G uw 1A
A ADC ADC AWD OUT3w B A A ~ ADSTP w 1”7 w
ADC_AWDx_OUT A
A W b ADC_AWD_OUT B A
AWD ) p B' AWD ADC_AWD_OUT ~ o )
1t ADC_AWDx_ OUT" Yy ® ~  AWDx G w1 A
ADC_AWD OUTH~  PCLK A
AWD ADC A
13.8. D p a 1
D Y ) (THA
D p [ ADC ~ 7 6 D Av [Wae VA D
G datasheet ¥ Ts_temp v A a D Y 6 A
D F A [ i " W 2Au 3 @
% W %oV W i F o G ov A
) A4 ~ VREFINT ¢ Wea A ¥ ADC A
' TSVREF B Hap ' D a VREFINTA
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TSEN control bit

Temperature
TS_VIN
sensor =
ADC
BG e VREFINT

VREFEN control bit

13-13 TS and VREFINT channel

o :
ADC1_IN11 ~
D " Ve,
ADC_CCR T TSEN B C Y D
ADC_CR T ADSTARTE (3~ 0) * ADC
t ADC DR T 0 VSENSE
x6 (TA=-40~85N ¥ Vi E ‘
QG QLGB0 | '%Y—,M O3y vy
YY

TSca2ql 85N D %oV~ %oV * Ox1FFF OF18
TScauiql 30N D %oV " %oV ' OX1FFF OF14
TSpata ADC Fv
X7 (TA=-40~105N ¥ Vi E ‘

puU3 OT3

YQGT]QI&{EBO[W YY YY

TScaL29 105N D %oV ~ %oV Ox1FFF OF18
TScaL19 30N D %oV ~ YooV Ox1FFF OF14
TSpata ADC Fv
D C Y ( ¥ Vsense e “ " ADC(::
: @ T ADEN TSENB A
p a A Vee A
®'Y'O'0O00p&w 76 00006 v w6 0o
T MWL

Vce A Vchannnel

W6 0000 ,%76,"0&)6 b w6 0

TTmMWL

VREFINT v u 1.2V
VCHANNEL A’
ADC_DATA ADC DR ’
4096 w 128 A
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13.9. ADCT
ADC T Yy Mk W HB™
oKy W (EOC )
o | (EOS )
. 0 (AWD )
. 0 (EOSMP )
. 6 (OVR )
T a P ¢ ADCT
13-5ADCT
T Hp Hup a L
EOC EOCIE
1 EOS EOSIE
B AWD AWDIE
EOSMP EOSMPIE
Il OVR OVRIE
13.10. ADC
13.10.1. ADCT (ADC_ISR)
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 | Res | Res | AWD | Res | Res | OVR | EOSEQ | EOC | EOSMP | Res
rc_wl rc_wl rc_wl rc_wl rc_ wil
Bit Name R/W e Function
Value
38| R€
served
A1v ADC_LTR ADC_HTR \ p BA Q1
7 AWD | RC_W1 0 A
0 Hp 0 P Hp ~
1 Hp 0
. Re-
6:5 served
ADC
0 * p B BA EOC W
4 OVR RC W1 0 A BQ1 O
0 5~ o p -
1 0
!
B B A [
3 EOSEQ | RC W1 0 CHSEE b ) A pQ1 0
0] ! )
1 !
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: Reset .
Bit Name R/W value Function
@ "yt ADC DR [~ »
2 EOC RC W1 0 B BA pQ1 O ADC_DR 0
0] - o) -
1
- - p B B~ PpQ1 O
1 EOSMP | RC_W1 0 0 b 5} -
1
Re-
0 served
13.10.2. ADCT & (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 Res Res Re Re Res Res Re Res Re
S 5 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. AWDI Re Re OVRI EOSE | EO EOSMPI Re
S S S S S S 5 5 E 5 S E QIE CIE E S
rw rw rw rw w
Bit Name R/W Reset Value Function
31:8 Reserved
T a °
2 T
7 AWDIE RW 0 0 T ba
1 T a
6:5 Reserved
ADC T a B
) T a
4 OVRIE RW 0 0 ADC T ba
1 ADC T a
l T a P
2 ! T a
3 EOSEQIE RW 0 0 . T ba
T 1 T a
T a P
15} T a B
2 EOCIE RW 0 0 T ba
1 T a
a B
2] T B
1 EOSMPIE RW 0 9 T ba
T T a
0 Reserved
' ADSTART=0 ( G K v y T YQ B
13.10.3. ADC L (ADC_CR)

Address offset: 0x08
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Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
éEL Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res Res Res
rs
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 AD- Res AD- Res | ADEN
STP START
rs rs rs
Bit Name R/W Reset Value Function
ADC %o P ° ADC %o
p 0
31 ADCAL RS 0 0 %
1:Q1 ADC v 1 %o
30:5 Reserved
ADC A )
p BA X ~ ADSTP
5 -
4 ADSTP RS 0 o %o °
o: ADC A D
1: Q1A ADC w1 Wae ADSTP D
TA
3 Reserved
ADC ~ b
p B B ~ ADC A EXTEN[1
0] _ p 4 °7
p 0 Hp S . B ) '
- (CONT=0, DISCEN=0),
p °  (EXTEN=00)
" EOSEQ -
- (CONT=0, DISCEN=1),
2 ADSTART RS 0 p (EXTEN=00)
~ EOC”
-ir 0 ADSTP 9H ~
ADSTP 1 P OH
0: ADC
1:Q1 * ADC v 1 ADC b~
A
Note: Software is allowed to set ADSTART only
when ADEN=1 (ADC is enabled)
1 Reserved
ADC a b}
p B Ba ADC ADC % hHA
0 ADEN RS 0 0:ba ADC (OFF state)
1:a ADC
13.10.4. ADC 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
Res | Res AWDCH F;e Res AI\EAII\ID ASVC\;/E Res | Res | Res | Res | Res gllESN
RW RW RW RW RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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ov-
Res VIVTA ﬁ? RM | EXTEN[1:0] Re EXTSEL ALl RES_SEL SCA- | Res | Res
oD s GN DIR
RW | RW | RW RW RW] RW | RW |RW [RW [ RW | RW
Bit Name R/W Reset Function
Value
31:30 Reserved
v e’ B A
0000 ADC - 0
0001' ADC - 1
0010 ADC - 2
29:26 | AWDCH[3:0] | RW 0000 1011 &
1011 ADC ~ 11
1100 ADC - 12
irv G B
" AWDCH][3:0] B 3 [ CHSELR
ADSART=0 ~ G “"H pQ ' B
25 24 Reserved
; a
) B
23 AWDEN RW 0 0 ba
I a
ADSART=0 ~ G “H 8Q ' B
W e a
p” B§a AWDCHI[3 O0]¢
22 AWDSGL | RW 0 .
0 5,0 a
1 We it a
ADSART=0 ~ G “H 8Q ' B
21 17 Reserved
o~ B a /ba
0 ba
16 DISCEN RW 0 1 a
b” a T a ’ DISCEN=1
CONT=1.
ADSART=0 ~ G “H 8Q "B
15 Reserved
o~ B~ a /ba
14 WAIT RW 0 0 i
1
. ADSART=0 ~ G “"H pQ ' B
i
D B A W[ Totww 0
13 CONT RW 0 -
b a [ a ' DISCEN=1
CONT=1.
ADSART=0 ~ G “H pQ ' B
p~ B~
12 OVRMOD | RW 0 0 0 * ADC_DR G v
1 0 * ADC_DR Wit W
ADSART=0 ~ G “H 8Q "B
A
D B~ B a N
11' 10 | EXTEN[1:0] | RW 00 00 8 ° ba -~ ® - -
01 :: 1 p -
10 1 p -
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1150 1 ¥ p "
ADSART=0 ~ G ~"H pQ B
9 Reserved
B 0 - Hp
000 TRGO(TIM1_TRGO)
001 TRGI1(TIM1_CC4)
. . 010 TRG2(Reserved)
8 6 EXTSEL[2:0] | RW 000 011 TRG3(Reserved )
100 TRGA4(Reserved)
101 TRG5(Reserved)
110 TRG6(Reserved)
111 TRG7(Reserved)
) B )
5 ALIGN RW 0 0 -
1
ADSART=0 ~ G ~"H pQ B
Ne
) B No
RES 00 128
4 3 SEL[l_'O] RW 00 01 10°
' 10 88
11" 68
ADEN=0 ~ »® b B
!
p’ B~ !
2 SCANDIR RwW 0 0 ::7 0[ 11”7
1 N 11 | 0"
ADSART=0 -~ G "H pQ "B
1.0 Reserved
13.10.5. ADC 2 (ADC_CFGR2)
Address offset: 0x10
Reset value: 0x0000 0000
31 | 30 | 29 | 28 |27 | 26 | 25 |24 [ 23|22 |21 |20 ]19] 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
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Bit Name R/W RUESE Function
Value
ADC o’ BY y ADC
0000 PCLK
0001 PCLK/2
0010 PCLK/4
0011 PCLK/8
0100 PCLK/16
0101' PCLK/32
CKMODE 0110 PCLK/64
, ey 1000 HSI
31:28 [3:0]: RW 0 1001 HSI/2
1010 HSl/4
1011 HSI/8
1100 HSI/16
1101 HSI/32
1110 HSl/64
Pre
ADCb a ADCAL=0, ADSTART=0, ADSTP=0 and
ADEN=0)A » "™H b ' B
27:0 Reserved
13.10.6. ADC (ADC_SMPR)
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 Res Res Res Res Res Res Res Res | Res | Res | Res | Res SMP
RW | RW [ RW
Bit Name R/W Reset Value Function
31 3 Reserved
p”~ B
000" 3.5ADC
001 5.5 ADC
010 7.5 ADC
. 011" 13.5 ADC
20 SMP[2:0] RW 000 100 28.5 ADC
101" 41.5 ADC
110 71.5 ADC
111 239.5 ADC
) ADSART=0 ~ G ~"H 5]
Q B
13.10.7. ADC v (ADC_TR)
Address offset: 0x20
Reset value: OxOFFF 0000
31 30 29 28 27 | 26 | 25 | 24 | 23 [ 22 | 22 | 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 LT
RW [RW[RW][RW [RW[RW|[RW | RW [RW [ RW [ RW | RW
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Bit Name R/W s Function
Value
3128 | Re&
served
%
27:16 | HT[11:0] | RW OXFFF p” 3] v
ADSART=0" G “"H pQ ' B
15:12 Re-
served
Vo
11:0 LT[11:0] | RW 0x000 p” 3] v oy
ADSART=0" G “H pQ ' B
13.10.8. ADC (ADC_CHSELR)
Address offset: 0x28
Reset value: 0x0000 0000
31 | 30 | 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Re | Re | Re | Res Res | Re | Res Res Res Res Res Res Res Res Res Res
s s S S
15 | 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | Re | Re C;LS C;LS Re | CHS | CHS | cHs | cHs | cHs | cHs | cHs | cHs | cHs | cHs
S S S 12 11 S EL9 EL 8 EL 7 EL 6 EL5 EL 4 EL 3 EL 2 EL1 ELO
RW RW 5; RW RW RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31 14 Reserved 0
13 Reserved RW 0 BT Q- w
127 VREFINT a
0) T
12 CHSEL12 RW 0 1 T
. ADSART=0 -~ G -
pQ B
11 TS” a
) T
11 CHSEL11 RW 0 1 T
. ADSART=0 -~ G -
pQ B
10 Reserved RW 0 BT Q- w
o’ BTy
9 0 CHSELX RW 0x0000 2‘ 5 _X’X
. ADSART=0 -~ G -
pQ B
13.10.9. ADC (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|IR|IRJIRJ]RJIJ]RIJIJR]I]R]I]RI|IRJIJ]RIJ]I]RIJITRI]IRI]IRIR
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Bit Name R/W Reset Value | Function
31 16 Reserved
15:0 DATA[15:0] R 0x00 B 7 A G A
} A
13.10.10. ADC %o (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
CALON | CALFAI Res Res Res Re | Re | Re | Re | Re | Re | Re | Re | Re | Re | Re
. L s s s s s s s s S S S
R RC W1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res CALSMP[2:0 | CALSE Re | Re | Re | Re | Re | Re | Re | Re | Re | Re | Re
] L s s s s s s s s S S S
RW RW
Bit Name R/W Reset Value Function
Calibration flag ADC %o A
31 CALON R 0 1" ADC %o
0 ADC %o " ADC %o
Calibration fail flag v ADC %o
w” L CALON _ a A
CALON=0a CALFAIL=1' ADC %o
CALON=0a CALFAIL=0" ADC %o w
30 CALFAIL RC_W1 0 CALON=1a CALFAIL=0 %o
CALON=1a CALFAIL=T
p BP” pQ1 p Q ADCAL=1
A
29:14 Reserved - 0 -
Calibration sample time selection
Y MH ~ calibration
Q
00 2@ ADC
13:12 CALSMPJ[2:0] RW 0 01' 4@ ADC
10 8e ADC
11 1e ADC
%o SMP T %o
TP W %o
Calibration p B™ @6 %o
p
11 CALSEL RW 0 1 % OFFSETY |
0 7 % OFFSET
10:0 Reserved - 0 -
13.10.11. ADC (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 | TSEN | VREFEN | 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 | Res | Res | Res | Res | Res | Res | Res Res Res Res | Res | Res | Res | Res | Res
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Bit Name R/W Reset Value Function
31 24 Reserved
D a P b’ B~ a /ba
D
0 b
23 TSEN RW 0 - ba
1 a
ADSART=0 ~ & “"H
Q B
% Vrefinta, B~ b~ B~ a /ba
%o Vrefint
22 VREFEN RW 0 2‘ :a
ADSART=0 ~ & “"H
Q ' B
21 0 Reserved
13.10.12. ADC "E
[¢)
TR 8 gNeesayadadangdgaygdsooronsoado
et
AIIDSC o « o o
2] 2]
0| & E 3 & 9 8
X L L
o | Re-
o | set 0 olololo
valu
e
ADC w w o ow
o | IE g x § S 3
X R < O| w| w 8
0 Re-
4 | set 0 olololo
valu
e
- [a
ADC 5 = A E
0| CR| A a < Q
y < <
o | Re-
8 | set | 0 0 0
valu
e
—
zl = pa Q = %
ADC AWDCH w3 v = = I EXTSE | 6| X | B
o | & 30 9 g 2 3§¢ Lo | g % S
X 4 < o (@] < L 2
0 a4
c | Re
set olololo o|o 0 ololo ololo|lo|lolo|lo|lo]|o
valu
e
ABC | cxMODE
o | =£F [3:0]
+ LGRr2 :
1 Re-
set
0| aulofofofo
e
ADC SMP
_SM .
2 > [2:0]
1 [ Re
set
4 valu 0
e
0 | ADC , .
< | “1R HT[11:0] LT[11:0]
2 Re-
o | s 1l1fa|alalalala)a]ala]n ololo|lo|o|lo|o|lo|o|lo|o]o
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14. (COMP)
14.1
p 2a " general purpose comparators” COMP Nez COMP1 COMP2A H
@ T ybuid 37 yb timer ., W a A
Ty Wa o
A H™ 0°% vw w
A H”
A b timer PWM ¥ “ Cycle by cycle L

14.2. COMP h

A @ Ty 1
a I/0 pin
U vCC
U D ¥
u p a A Ned . 3@ Ne v~ 1/4a 1/2a 3/4”
A w
A~ w
A Foy [ 11O timer “bwuw 0
i OCREF_CLRHwp® "~ cycle by cycle L~
0 PWM shutdown
A COMP1 COMP2" Y .  window COMP
A @ COMPT T ° z~ b Cvw "~ sleep stop ~ - EXTI”

14.3. COMP w

14.3.1. COMP
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COMP analog COMPIWINMODE COMP_CTRL
COMP1INPSEL
pBg [} COMPL_INPO ;ﬁ WINMODE FLTEN  comp1ipPOL PAO/PAG/PA11/PBO/PBS |
PB2 COMP1_INP1 i C COMP1_OUT >
@ COMP1_INP2 ¢ 1 OMP1| OUT |
PALL g COMP1 interrupt request
(to EXTI 17)
J/“VREFU\g COMP1INMSEL TIM1_BK1
7 AV TIM1_Ocref_clr
NN Vaeeng] TIM1_ETR
VREF\NI TIM3_Ocref_clr
vee (o1 COMPL INMO jdd G I:mg_gi
s VOUT[ﬁ COMPL_INM1 LA A -
81 COMP1_INM2 LA A A
PAO COMP1_INM3 NN NN
COMP2INPSEL| PA2/PAT/PA12 > ]
v COMP2_oUT
PB4 COMP2_INPO FLTEN COMP2POL
pa6 []—COMP2_INP1 E E é é R J
COMP2_INP2 WINMODE 4= > fi ,
F:f; . COMP2_INP3 ( ( ( ( ?OMPZ filker COMPZ(t:tEe;.rrlqug;equest
COMP2_|INM
VREF1P2 > +OPA . COMP2INMSEL TIM1_BK1
= Vaeen, iVreen COMP2WINMODE TIM1_Ocref clr
YoVrernt TIM1_ETR
E v, 24 TIM3_Ocref_clr
s e
SCALEREN %2 Vreew r SCALEREN <«—
1/“\/REF\N
vee [HCOMP2_INMO
Ts vouT| _COMP2_INM1
" pg3[].COMP2_INM2
PB7 COMP2_INM3
PA2 COMP2_INM4
14-1
14.3.2. COMP p H”
b (e} GPIO T A
oy GPIO w ~ alternate function” [ 1O pinA
F3"y p [\ timer [Y 1 '
A 9 Y PWMH” shut-down
A 3 OCREF_CLR ~  Cycle-by-cycle L
A ~
14.3.3. COMP B
COMP H @ '
1" PCLK APB clock™ ~ G L
2 COMP ~ @ ¥ ) ¥ a T - -
W PCLK LSIA stop W b - LSIA
COMP BH”
1- ¥ h ¥ a T - B~ BH™ - APB B
COMP p B ~ RCC_APBRSTR2.COMP1RST RCC_APBRSTR2.COMP2RST"
14.3.4. COMP L
Y n “ oo G A ¢ w n - G
¥ PC program counter™ Y b QA
- L - Y QG "+ ~ A
Q ° COMPx LockB T @ it 7 ~ 7~ COMPxLockB A
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oG BHY B A

14.3.5. Window

Window b 4 v v pA
“Ya He =  window A 4 [He non-inverting® +
- Vv Y v Nez [ He inverting ~ ~ - T A
a WINMODEE ™ " ¥ Hea non-inverting + ~ [o - Weae I/O
pn b A
Input COMP1_INP
N COMP1_OUT
Upper threshold LcomP1 INM_| _COMPl S
COMP2_INP
. M+ COMP2_0UT
Lower threshold comp2
COMP2_INM "] _
14-2 window comparator
14.3.6.
T H* % X ¥ iy " va woC a COMP1_CSR
HYSTB ~ ~ COMP1 COMP2 w A
14.3.7. w
w D Ty COMPx_CSR PWRMODE[1:0]? b Y
trade-offA” " highspeed mediumspeedH ~ high speed
mode ] w v D 3 A - stopH |k PWR_CR2 LPR=1" 4
low power regulatort 7 7 1 o COMP  Medium speed(PWRMODE=01)A
4w Yyw © APB COMP RCC_APBENR2.COMP1EN
RCC_APBENR2.COMP2EN~ L~ " g COMP Y A
14.3.8.
Y COMP_FR “ a COMP ¥ wol A

COMP_ENa [ A
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COMPEN
FLTEN
—

L
1

FLTCNT v_ o~ y (FLTCNT+1)T
14-3 COMP
14.3.9. COMP T
¥ P [ EXTI L~ extended interrupts and events™ A @ 3
EXTIline€ 17 18~ T Hp A L brvw A
14.4. COMP
14.4.1. COMP1 L (COMP1_CSR)
Address:0x00
Reset value:0x0000 0000
31 30 29 | 28 27 26 25 24 23 | 22 | 21 | 20 | 19 | 18 17 16
PWR-
LOC | COMP_O | Re | Re | poc | Re | pes | Res | R€ | Re | Re I Re | yobE[: | Res | HYsT
K uT S S S S S S S 0]
R R
RW R w ol w RW
15 14 13 | 12 11 10 | 9 8 7 6 5 4 3 2 1 0
PO- . SCALE | COMP
LAR- | Res Rse Rse W'QEMO Rse 'NP%']EL[L INMSEL[3:0] Rse F;e R 1
ITY EN EN
R | R R R
RW - - RW - [RWIRW bl w L w RW RW
Bit Name R/W Reset Value Function
COMP1_CSR lock
p B B A B 1w
31 LOCK RW 0 COMP1_CSR 326
0 T 0 a
1 N @ 7
COMP1 %
30 COMP_OUT R B, ~ T = COMP1 ¥
A
29 20 Reserved
COMP1w
p” T Q VW COMP1
A 7w -
. . 00 High speed
19 18 PWRMODE[1:0] RW 0 01' Medium speed
10 High speed
11 High speed
" bitbT LOCKw LA
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17 Reserved

COMP1 COMP2 w a L
16 HYST RW 0 0) w7

1 W a

COMP1

p” T Q ~

0 bi

1 T

15 POLARITY RW 0

14 12 Reserved

COMP1 *#* ~ window
p” T ~
11 WINMODE RW 0 0 H” INPSEL[1:0]
1 COMP2 COMP2_INPH™
He COMP WINMODE b a

>

10 Reserved

00 PBS8

01 PB2

10 PAl

11 Reserved

0000" 1/4 VREFINT
0001 1/2 VREFINT
0010 3/4 VREFINT
0011 VREFINT
0100 vCC

0101 TS

0110 PB1

0111 Reserved
10000 PAO

i ' 14VREFINT

9 8 INPSELJ[1:0] RW 00

7 4 INMSEL[3:0] RW 0000

3 2 Reserved

VREFINT = ~a ~ VREFINTa 3/4
VREFINTa 1/2 VREFINTa 1/4VREFINTTK v Wae b
1 SCALER_EN RW 0 Y - B A
0 b SCALER
1 a SCALER
COMP1a B
p” T ~
0 Disable
1 Enable

0 COMP1_EN RW 0

14.4.2. COMP1 (COMP1_FR)

Address offset:0x04

Reset value:0x0000 0000
31 [ 30 [ 29 [ 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
1
31:16 FLTCNT1 RW 0x0 4 APB LSIA Y A
[ v W A
=FLTCNT[15:0]
15:1 Reserved 0x0
1 W
0 FLTEN1 RW 0x0 o w
1 a w
Note: B COMP1 ENw4 0 B
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14.4.3. COMP2 L

(COMP2_CSR)

Address:0x10
Reset value:0x0000 0000
31 30 29 | 28 27 26 | 25 | 24 [ 23 [ 2221 |20 19 [ 18 [ 17| 16
PWR-
LOC | COMP_OU | Re | Re Res Re Res Res MODE[1: Res
K T S S S 0]
RW R RW | RW
15 14 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
PO- COMP
LAR- Res Rse Ffse W'Né"OD Rse 'NPSO]EL[l' INMSEL[3:0] Rse Rse R’se 2
ITY _EN
R R R R
RW - - | RW | - JRWIRW W w RW
Bit Name R/W RIS Function
Value
COMP2_CSR lock
p B B A B ¢t w COMP2_CSR
31 LOCK RW 0 328
0 T 0 e
1 - @ 7
COMP2 %
30 COMP_OUT B: * i 2 COMP2 F A
29 20 Reserved
COMP2 w
" T Q VW COMP2
00 High speed
19 18 PWRMODE[1:0] RW 01' Medium speed
10 High speed
11 High speed
' bitbT LOCKw LA
17 16 Reserved
COMP2
p” T ~
15 POLARITY RW g bl
11
14 12 Reserved
COMP2b | ¥ * window  ~
p” T ~
11 WINMODE RW 0 H” INPSEL[1:0]
1 COMP2 COMP2_INPH~
H @ COMP WINMODE b a A
10 Reserved
COMP2b § ~ H”
p” T Q ~
, ] 00 PB4
9 8 INPSEL[1:0] RW o' PB6
10 PA3
11 PF3
0000 1/4 VREFINT
0001 3/4 VREFINT
0010 1/2 VREFINT
0011 VREFINT
0100 VvCC
7 4 INMSEL[3:0] RW 0101 TS
0110 PB3
0111 PB7
10000 PA2
>1000 1/4 VREFINT
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Bit Name R/W Rl Function
Value
31 Reserved
COMP23a B
p” T O ~
0 COMP2_EN RW 0 Disable
1" Enable
14.4.4. COMP?2 (COMP2_FR)
Address:0x14
Reset value:0x0000 0000
31 [ 30 [ 29 [ 28 [ 27 | 26 [ 25 [ 24 [ 23 [ 22 [ 21 [ 20 [ 19 [ 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 7 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
2
31:16 FLTCNT2[15:0] RW 0x0 4 APB . LS|A_ y A
[ v W FA
=FLTCNT[15:0]
15:1 Reserved 0x00
2 w
0 FLTEN2 RW 0x0 o w
1 a w
Note: B COMP2_ENw4 0 B
14.4.5. COMP "E
7 | reg
s | iste o S RN IR ERKYYE S G TG YD G o o Mo w s oo
et | '
—_ — Z
co | 3 - 4 |2 il
MP | I A o - INMSEL x =
0l1c| 93 25| 7 3 = 6| Bo 4<
R s 0
é S 8 = o = P 8 O
0 | Re-
set 1 gl 0|0 0| o 0 ololojo|olo 0| o
valu
e
(e{0] Ec
MP ] &
o|1F FLTCNT1[15:0] £
X R [
0 Re-
41 set 1 ololololololololololololololo]o 0
valu
e
[ —_— P~ =z
co| 3 s - w S o &
MP | T o o o = INMSEL T o
0|2c|9 &g 3 z 3 = o [3:0] =
S 0
):E SR 8 = o = zZ 8 O
0 Re-
set | g1 oo 0| o 0 ololojo|olo o|o
valu
e
0| co o
X MP . w
1| 2F FLTCNT2[15:0] £
4| R i
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Re-

set

valu
e

o,o0,0/0f0|0O|0OjO|O|O|O|O|O|O]|O]O 0
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15. L (TIM1)
15.1. TIM1
timef TIM1~ 168 ~ Ne . 3 A Ty b\ I
“HT T - I - “" ¥ - F a ¥ PwWMa (/A
PWM™ A
I " vYa Ne RCC LNe ~ ¢ [ LA timer
© TIML” ~ TIMX™ timer n b Ky Ar 1™y A
15.2. TIM1 h
A 16bit ::a I R
A 16bit” N ~ "H 1[ 65535 Ne " on the fly”
A 4a
u ¥
u PWM® T ~
a ¥ | ¥
A \ " £ ¥
A g H L €
A . .
A A “Ty FH™ w B
AT T Y A He
i ‘ a v ¥ A - ) P 0"~
u 0 Hb
u ¥
A -
A - ~ w B D
A 0 “bu
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Internal clock(CK_INT)
ETRF Trigger TRGO
ETRP Controller >
TIM1 ETR [] ETR Polarity selection & edge Input To other timers or ADC
- detector & prescaler filter 61
ITRO ITR —r Slave
TRl ——————————— P Reset bl d t
ITR2 | — TRC ITRGI Controller eset, enable, up/down, coun
TR} ———— > T11F_ED > mode
4,
TI1FP1 » Encoder
TI1FP2 » Interface
REP
register
v Auto-reload Ul
—x—| Auto-reload reg Y —y
epetition u
Stop, clearor up/down | [——» counter v
Prescaler
CC1l
TIFPL ) oy U ceu,, TIM1_CH1
‘XOR TI1 | Input filter & IC1PS : OC1REH
I —» Prescaler CC1 register }—P{ DTG
TIM1_CH1[ | > edge detector |Tj1Fp2 > TIM1_CHIN
TRC
TI2FP1 > 2 yu ezl 5 [ ] TIM1_cH2
TI2 Input filter & |TI2FP2 IC IC2PS - C2REF Output
TIM1_CH2 [ ] > > ﬂ H H DTG
- [J g edge detector Prescaler CC2 register > control ] TIM1_CH2N
TRC —> A
TI3FP3 CBlyu cal ,, TIM1_CH3
TI3 i IC3 C3REF
TIMl_CH3[] » Input filter & —> Prescaler IC3PS CC3 register M TG
edge detector |T|3FpP4 TIM1_CH3N
— A A
TRC u
Tia put fiter & Maren | Jc oy o P o oc
nput tiiter
TIML_CH4[ —— % P TIAFP4 A{Prescaler IC4PS CCA4 register OCAREF utput ] TIM1_CH4
edge detector control
TRC —» y
ETRF
TIM1_BKIN[ |—BRK Polarity selection
Internal break event sources
15-1 L
15.3.1 i “H
L h Ne Wa 168 bi - A @ Yy :
a u P T A Ne  Ne [ A
a ° Ne Y p Q Jda Q A
N H, .
A " TIM1_CNT~
A No © TIM1_PSC”
A B ~ TIM1_ARR~
A "~ TIM1_RCR”
: A Q : A TIMx_CR1
T - a B" ARPE" v p V] He UEV D |
A [: F° W n »- TIMx_CR1 T UDISB 6 O
. as ~ o~ ao ~
Hb A Hp 3 Y P A
Ne F CK.CNT * ~ 2 TIM1_CR1 T a B
"~ CEN" ~ CK_CNT A
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v 2 TIM1_CR CENB Wa v A
No
Ne "y 1[ 65535H K v N A cWae~  TIMx_PSC T
" 168 L 168 A w o L [ i A Ne
a AW Ho [ A
16-2 16-3 Fu  Ne v a o A
o psc LutuuuduyyL
CEN ‘
Timer clock = CK_CNT ﬂ ﬂ ﬂ ﬂ
Counter register F7_)(F8)(F9 (Fa) FB) FC) 00 o1 X 02 03
Update event(UEV) T
Prescaler control register 0 ,>< 1
Write a new value in TIM1_PSC
Prescaler buffer 0 >< 1
Prescaler counter 0 ﬂnﬂnﬂﬂﬂ
152 Ne a ¢ 11 [ 2 ~
o psc vttty uduyyl
CEN ‘
Timer clock = CK_CNT ﬂ ﬂ
Counter register F7 > F8 m@m 00 01
Update event(UEV) T
Prescaler control register 0 ,>< 3
Write a new value in TIM1_PSC
Prescaler buffer 0 >< 3
Prescaler counter 0 ﬂﬂﬂﬂﬁa
153  No & ¢ 11 [ 4 -
15.3.2.
oo ¢ v v 1o Y de F Hp A
a " s ) - Ho A 1~
@ F Hoe A
TIMX_EGR T( ) a L) uGs 3 YT We Ho A
TIMx_CR1 T UDISB™ "y Hp "’ 3" Y o TQ" v
A UDIS®H T Heo Ada ~ ”
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VI

> > >

UIFB )A

Ne 3 Ne vbi)A 3, TIMx_CR1 T
Y UGe * He UEV P pb UIF “b* T YA
7 v T A
W a Ho -~ Y P (W  URSB) B (TIMx_SR
v 4 TIMXx_RCR p A
v (TIMx_ARR)A

Ne (Y ~ v (TIMx_PSC p A

o~ TIMx_ARR=0x36 b M " pA

CNT_EN ‘

Timer clock = CK_CNT

uUyruuuyyUyl

Counter register

31 )(32)(33)(34)(35) 36/ 00 03 02) 03/ 0 03} 08) 07

Counter overflow

[

Update event(UEV)

[

Update interrupt flag(UIF)

15-4

p No u o1
o psc vutututuuguyyl
CNT_EN
Timer clock = CK_CNT ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ H
Counter register 0034 ) 0035 X 0036) 0000 X 0001 ) 0002 X 0003)
Counter overflow H
Update event(UEV) ﬂ
Update interrupt flag(UIF) ‘

15-5 N
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CK_PSC

CNT_EN

|

Timer clock = CK_CNT

Counter register

0035 0036 0000 0001

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

15-6

CK_PSC

CNT_EN

Timer clock = CK_CNT

Counter register 1F Zd
Counter overflow H
Update event(UEV) ﬂ
Update interrupt flag(UIF)
15-7 TP No W N

CK_PSE

CNT_EN

Timer clock = CK_CNT

UUUuyuuuyyyyl

Counter register

31 (3233 (34) 35/ 36/ 00} 01} 02){03) 04) 0506/ 07)

Counter overflow

[

Update event(UEV)

[

Update interrupt flag(UIF)

Auto-reload preload register

FF 36

WHmanevauﬂnﬂMxﬁRW//’

15-8 N

ARPE=0

HB (TIM1_ARR ")
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CK_PSE

CNT_EN

Timer clock = CK_CNT

Uy yyyl

Counter register

F1)(F2 (3 F4) Fs | 00) 01) 02 {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 s X 36
Write a new value in TIMx_ARR
15-9 *  ARPE=1 He ( ~ = TIM1_ARR)
7]
Y ¢ v n [ O [ v 7T We
! Hip A
" v ! " (TIMX_RCR)T " Hp
(VEV) ¢ n ” He A
TIMx_EGR T( ) a L) UGe - 3 YT We Hu
p A
TIMx_CR1 UDISB ™ ¥ UEV Hil A Y o TQ" v
A UDIS B W OH |Fb W™ Ho A~ we [t w oy v
FooNe L 0 (P Ne bi A
v 3, TIMx_CR1 T URSS ( ) UGE “ W He UEV
P b UIF ( B T Y Wy @ O Hp - *
T A
0 Hp ~ - Fo( URS# ) B (TIMx_SR T
UIFB )3 A
A W TIMx_RCR T o
A Ne A" v (TIMx_PSC v )A
A Eo v Y v (TIMx_ARR T p )A
Co “HE Ny MW e v A
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CK_PSE

CNT_EN

Timer clock = CK_CNT

uUyruuuyyUyl

Counter register

05 )(04)(03){02) 01, 00 36) 35) 3] 33/ 32( 33( 30 2F)

Counter overflow

[

Update event(UEV)

[

Update interrupt flag(UIF)

15-10 D Ne w1
CNT_EN ‘
T T T T T T
Counter register 0002 X 0001 0000>< 0036 X 0035 X 0034 0033>C
[
[
Update interrupt flag(UIF) ‘
15-11 TP Ne w 2
o psc U du Uyl
CNT_EN ‘

Timer clock = CK_CNT

Counter register

0001 0000 0036 0035

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

15-12
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CK_PSC

CNT_EN ‘

Timer clock = CK_CNT ﬂ H H

Counter register 20 1F /00
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF)

15-13 P Ne w N

oK psc Ty e Uyl

CNT_EN ‘

Timer dock = CK_CNT Uiy uyl
Counter register 05 ) 04) 0302} 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

15-14 v a Hu
T (27 KW )
T v (0] [ " @ v (TIMX_ARR XK1 Y e FH
D"~ Y [1 F7 We M He’ PrL O A
T TIMx_CR1 T CMSb 6 O A ¥ v F T
B T 1T CMS="01" , :': T Z CMS="10"
T 3 CcMs="11" A
W b Q° TIMx CRIT DIR B A ) L A
Y 3t 7 Ho' 37 vy ( » a L
TIMx_EGR T UGBE™ Hoe A - L 0 © Ne 3 t 0
A
TIMx_CR1 T UDISB™ y UEV Hup A YD TQ" v
A UDIS B w OH kb w” He A~ v F - v Vo
n A
v 3, TIMx_CR1 T URSB ( ) UGE “ W He UEV
P b UIF ( b7 T Y w3, @ 0 Hp - ‘“’
T A
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0 He ~ R A { URSB ) B (TIMx_SR T
UIFB )3 A

A W TIMX_RCR T p

A Ne A" (TIMx_PSC ) vA

A L “ oy Y v (TIMX_ARR T p

' W F U - “HE - N a
v ( Y V)

o pse UUUUUuyy Uy
CNT_EN |
Timer dock = CK_CNT Uy UUuyUuyy |
Counter register 040302 ){01) 00} 0102 03) 04 05){ 06} 05 04 03
Counter underflow ]
Counter overflow B
Update event(UEV) ﬂ ﬂ
Update interrupt flag(UIF) |

15-15 ) Ne y 1T TIMx_ARR = 0x6

ok psc Joduuuuduuugy]

CNT_EN ‘

Timer clock = CK_CNT ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ

Counter register

0002 X 0001 X 0000 x 0036 0035 X 0034 0033

Counter overflow H

[

Update interrupt flag(UIF) ‘

15-16 TP Ne W 2, TIMx_ARR=0x36
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aeq

CK_PSC

CNT_EN

Timer clock = CK_CNT

Counter register

0034 0035 0036 0035 )

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

Note: overflow”

UF - T 2 3

15-17

W 4, TIMx_ARR=0x36

CK_PSC

CNT_EN

Timer clock = CK_CNT

Counter register

Counter overflow

Update event(UEV)

[

20 1F o1 X 00 )
[
]

Update interrupt flag(UIF)

15-18 P Ne 4 N

CK_PSE

CNT_EN

Timer clock = CK_CNT

UUUUuyuuuyyyyl

Counter register

06 ){05)(04)(03) 02} 01{ 00} 01) 0203); 04) 05 06) 07)

Counter underflow

[

Update event(UEV)

[

Update interrupt flag(UIF)

Auto-reload preload register

FD 36

Pal

Auto-reload shadow register

) 36

Write a new value in TIMx_ARR

15-19

~ ARPE=1
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o psc oty yy oyl

CNT_EN ‘

Timer clock = CK_CNT

Counter overflow

[

Counter register F7_)(F8)(Fo (FA) FB)(FC)(36)( 35)(34)(33)(32(31)30/ 2F)

Update event(UEV)

[

Update interrupt flag(UIF)

Auto-reload preload register FD 36
Pak
Auto-reload shadow register FD X 36
Write a new value in TIMx_ARR
15-20 * ARPE=1 HuD ( F)
15.3.3. N
Ii"H =" 6 a n # Ho v A [
A 3 Y  PMWH" A
N v C I ~ TIMX_ARR *
* TIMx_PSC - 7\ / TIMX_CCRXx™ ~ N  TIMx_RCR
T VA
W kv » '
A v ¥
A7 " 7
A T " v A L3, PWM B 128 »
@ PWM 2 \l AT 7/ A" - @ PWM T
W . Ne w 2xTckA
Ty v TIMx_RCR v HA Hp p”
TIMx_ EGRT UGB ~ D L * v A
p~ f TIMx_RCR T 9 [ A
T 1~ & RCR v  0_6 RCR (o) T ¥ a
7/ He™ A ? H |FQ RCR v Hp A D ¢ RCR=3
Ho 4@:: W He~ 6_6 RCR Q° v~ A
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counter-aligned mode Edge-aligned mode

upcounting downcounting

TTAAAA WAL NN
TIMX_RCR=0 UEV ~ _cp TTTTTTTTTTT T T T T T T T T T T TTTTTTTTTT
ANNNNN VL NN

TIMx_RCR=1 UEV  —<p TTTTTTTTTTT T T T T T T T T T T
ANANAA - ALV NNNNNNNNN
TIMx RCR=2 UEV  _op T T T T T T T T T T T T

TIMx_RCR=3 UEV ~ —<» TT TT TT T T T T T T

TIMx_RCR=3 andre-

synchronization UEV ~ —s—» T T T T T T T T T

Update event' preload registers transferred to active

UEV —>»
registers and update initerrupt generated
15-21b ! o~ { TIM1_RCR
15.3.4.
Y v# L
A p ~ CK_INT”
A 1 ~
A 2 0 ~ ETR
A p 0 " ITRX ' a We bus Wa Ne Ao ~ 7y W @
Timerlb s Wa Timerl6 Ne A
p ~ CK_INT”
C L * 1+ CENa DIR TIMx_CR1 ~ UGB~ TIMx_EGR R = VR
L~ f+ pk A7z CENBP Q I Ne p CK_INT ¢ A
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CK_PSE

Uy

CEN=CNT_EN |

UG

CNT_INIT

[ 1

Counter clock = CK_CNT = CK_PSC

RERRRRRRNNRRRRRRNRNRERRRERE

Counter register 31 32433 1344 35/ 36 @m@mm@m
15-22 W ! L " p Ne w1
1
TIMX_SMCR SMS=111 ~ TA Ty - @' 7
A
TIMx_SMCR
TS[2:0]
TI2F§ or%
TI1F
ITRx OxX 5 or% Encoder
mode
TI1_ED 100 5 i ok
xternal cloc
TI2F Rising [ TIFPL | o) TRGI e
TI2 . Edge TI2FP2 CK_PSC
=1 Filter TI2F Falling | —————— 110 L
detector _| g, ETRE ETRE A External clock
111 - mode 2
ICF [
] CK_INT A Internal clock
[3:0] = I
mode
TIMx_CCMR1
SMs[2:0]
15-23 TI2 D
TI2 1

CNT_EN \

Counter clock = CK_CNT = CK_PSC

Counter register 34 35

TIF [ R
/v /
Write TIF=0
15-24 11 L
2
Q TIMx_SMCR ECEw 1 A 0 ETR

A

¢

=¢
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TI2F§ or%
TI1F
5 or% Encoder
mode
TRGI 5 External clock
mode 1
CK_PSC
.. »
Divider ETRP Filter ETRE 5 External clock >
112.14/8 DTS | downcounter mode 2
ETps ETE CK_INT; Internal clock
mode
e | | G
TIMx_SMCR  TIMx_SMCR TIMx_SMCR
ECE SMS[2:0]
TIMx_SMCR
15-25TI2 o
- Uy yULULl
CNT_EN

ETR L L

ETRP
ETRF
Counter clock = CK_CNT = CK_PSC H
- /2
Counter register 34 >< 35 L36
15-26 2 L
15.3.5. /
W @ / W e / c R “  N¢ -
a Ne =~ F NS F LA
~ Ne Tix ~ H” Y de H™ TixFA ~ Ve
Y WeHTT TiXFPX' T T ybuc L 0 bu LA H” Ne ~
" lexPS™ A
TIIF_ED
Toslave mode controller
TI1F_Rising
n fiter | TF [ Edge | oo TFPL | o)
fDTS | downcounter detector | TILF_Falling 0| 4
(CCIp/CCINP TI2FP1
[CC1P/CCINP | 10 [1c1|  Divider IC1PS
TI2F_Rising(from channel2) 0 /1,/2,/4,/8
TI2F_Falling(from channel2) 1 Fron;rsR(a:ve 11
mode controller
| ccas[ro] [ Icpsio] | [ cciE |
TIMx_CCMR1 TIMx_CCER
1527/ ( 1 " No
F N WaT OCxRef( Yo u % _ FH” A
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| APB bus |

v

| APB interface |

=) igrite CCR1H
Read CCRIYI ‘i ?kfi o >
read_in_progress  w| 9 2 lv_vrite CCRIL
Read CCRI Ty = 3 R
R Capture/compare

capture_transfer
‘compare_transfer

CC1S[1]

=2 | Capture/compare shadow |
cc1s[0] Input mode r Comparator

l (from time base)
CN T>CC§1

TIMx_EGR ) "
CC1G ) p capture
P p | CNT counter | > CNT=CCR1
—>
15-28 / 1 h
CC1P |TIMx_CCER
OCREF_CLR, 0 S—
[ g 0 utpu oct
ocref_clr_int x0 Mode > D
ETRF— 1 10 1 Controller
CNT>CCRL [~ Output Dead. 10CLDT11 \
— Mode »  time
CNT=CCR1
Controller OCL_Re generator oc1 _Dll
L—10 0 Output OCIN
0 lox [ Mode
1 Conftroller
A
TIMx_CCER
TIMx_CCMR1 TIMx_BDTR ‘CC1NP‘ ‘CClNE‘ CC1E ‘
OCICE [0CIM[2:0] | |DTG[7:0]] TIMx_BDTR 0ssl | OSSR
1529  / F N 1 3
0OCCS
OCREF_CLR
ETRF TIMx_SMCR —» Tothe master mode controller
! occs

CNT>CCRA —Gtput

e | e ot o |0
circuit
CC4AE TIMx_CCER
TV CCMR2 [ CoMI20)] MOE | 0SSl | TIMx_BDTR
MOE TIMx_CR2
1530  / F No( 4
/ W @ W @ A Q b A
Wb £ P L TA
h p ol T p A
15.36. ~
~ V- [ lexH™:: v v [ / TA
0 Heo CexlIF  ~ TIMx_SR - T T b R § A
0 Hbo  CcxIF w7t CcxOF TIMx_SR - 1A Q CcxIF=0"
CexIF 0 O TIMx_CCRx T 37 CcxIFA Q CcxOF=0" CcxOFA
Yy Ao v TILT A v [ TIMx_CCR1 T n
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> >

b~

b3

£ >
¢

Cca

15.3.7.

b3

> > >» >» >» >» I>» o

~ ' TIMx_CCMR1 [ TIL "~ y Q" TIMx_CCMR1 T cci1s=01
7 CC1Sbu '00” 4w ~° f TIMx_CCR1 fuwrs A
~H” - ~ Y (M ~w Tix " Lp
TIMx_CCMRX T IcxFB)AX ~H” 5 p [ T
G 5@ ’ 17y (Y Fck_int ) 8 vy TIE: W
i 4  TIMx_CCMR1 TQ~ ICIF=0011A
TIL * TIMx_CCER TQ" CC1P=0(: 1 )
~ Ne A o T 0 W@ L~ Ne
(Q TIMx_CCMR1 IC1PS=00)A
TIMx_CCER CC1E=T "H v [ TA
Wa ~ )
’ v v D [ TIMXx_CCR1 A
CC1IF (T A D 2a *  CClIF * CCI1OF 3
1A
L, CCLEB™ 1t v¥ WaeT A
F- ¥ ¥ mf 6 WL QX ¥ ¥ H
o . FHOA
TIMx_EGR T CCxGB ™~ " y " ~ T A
- PWM input mode™
~ e °° Wiv#z ~ bBbL ~ '
Ha lcxH” [ Wae Tix A
2@ lexH™ T i A
i TWe TiXxFPH® buw 0 ~“H™" ¢ L B A
[ TIZ:  PWMH” (TIMx_CCR1 )\ (TIMx_CCR2 )
Mo _ 6 CKINT Ne V)
TIMx_CCR1 ' TIMx_CCMR1 CC1S=01( T TIDA
TILFP1 ( [ TIMX_CCR1T )  CC1P=0f: " YA
TIMx_CCR2 ' TIMx_CCMR1 CC2S=10( T TIDA
TILFP2 ( [ TIMx_CCR2)  CC2P=1(}4 )A
0 T HT TIMx_SMCR T TS=101( TILFP1)A
C L oy B “  TIMXx_SMCRT SMS=100A
a *  TIMx_CCER T CCl1E=1f CC2E=1A

150271



PY32F002A V" v G & q

TI1 L ‘
TIMx_CNT1 0004 X 0goo X 0001) 0002 X 0003 X 0004 ){ 0000
TIMx_CCR1 0004
TIMx_CCR2 0002
IC1 capture IC2 capture IC2 capture
IC2 capture Pulse width period
Reset counter measurement measurement
15-31 PWM  ~
15.3.8. ¥
¥ (TIMX_CCMRX T CCxS=00)l}" ¥ H™ (OCXREF OCx/OCxN)
) W  bw 6 ¥ A TIMx_CCMRx
T OCxM=101" 4~ ¥ H™ (OCXREF/OCx)u A OCxXREF Y
(OCXREF W Y OCx [ CCxP i HA
b ' CCxP=0(OCx Yy ¢ OCx " A TIMx_CCMRx T OCxM=100
OCXREFH” w vy A
-  TIMx_CCRx H , v 3¢ k A
T T A v N ¥ W OT: A
15.39. ¥
w Lve ¥ ~ W [ A b / p
T ¥ w A ] b’
A ¥ (TIMx_CCMRXx T OCxMB) ¥ (TIMx_CCER T CCxPB)
y v F| st A ) v F "y G (OCxM=000)a
(OCxM=001)a (OCxM=010) (OCxM=011)A
A T T B (TIMx_SR T CcxIFB)A
A 2 T (TIMx_DIER T CexIEBY 17 WeT A
TIMx_CCMRxT OCxPEB TIMx_CCRx a A ¥ v~
Hbp UEV OCxXxREF OCx ¥% A
Yy W @ A ¥ (1 1 )3 Fheld I A
? t
1. 0w - T Ne A
2. 0~ TIMX_ARR TIMx_CCRx TA
3. Yo WeT - CcxIEB A
4. ¥ Yo
— L CCRx\ OCx ¥ - OCxM=011
— OCxPE=0
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— CCxP=0 Y
— CcxE=14 ¥
2020. TIMx_CR1 CENB -
TIMx_CCRXx Kv R ) y L =% ) a
(OCXPE='0" t TIMx_CCRXx 7 0 Nw HuB YA W FuWer A
Write B201 in the CC1R register
Counter register 003A 003B /BZOO
TIMx_CCR1 003A *)< B201

Match detected on CCR1
Interrupt generated if enabled

15-32 ¥ v ocC1
15.3.10. PWM
I L " yYyH® ®e TIMXARR a TIMx_CCRx \
H™ A
TIMx_CCMRx T OCxMB Q~ I 110L" PWM 1" I 111"~ PWM -
@ OCx ¥ ¥ W® PWMA TIMx_CCMRXx OCXPE®B g
v TIMx_CR1 ARPEB ~ (& T Ta °
A
0 Ve Hp R~ I - B
TIMx_EGR T UGB A . A
OCx oy p TIMx_CCER T CCxPB Ty W ¥
AocCx ¥Fa (TIMx_CCER  TIMx_BDTR T )CcxEa CcxNEa MOEA 0SSl OSSR B
LA TIMx_CCER A
PWM ( 1 2)/4” TIMx_CNT  TIMx_CCRx T (w )
Y . TIMx_CCRxU TIMx_CNT TIMx_CNTU TIMx_CCRXA
TIMx_CR1 T CMSB - * PWMH" T PWM H
A
PWM
TIMx_CR1 T DIRB wyY R 3t Aa 1 Wae PWM 1 » A
TIMx_CNT<TIMx_CCRx ~ PWM& H” OCXREF4 ~ tuv A TIMx_CCRx T vV G
: v (TIMX_ARR) t OCXxREFG wu 'TA vy 0 t OCXREFG w'0A I
TIMx_ARR=8 PWM o A
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Counter register oY1Y2Y3
OCXREF
CCRx=4 \—,7
CCx1F ‘
OCXREF
CCRx=8 u
CCx1F ’7
OCXREF__ 1
CCRx>8
CCx1F ‘
OCXREF__ 0
CCRX:OCCxlF ‘
15-33 PWM ¥~ ::° ARR=§"
. 7
TIMx_CR1 DIRB v ! A
PWM I TIMx_CNT>TIMXx CCRx & H™ OCxREFu Y~ tu A TIMx_CCRx T
v 6 TIMX_ARRT . v' 1t OCXREFG w4 1A nb “ 0. PWM A
PWM T
TIMx_CR1 T CMSBbuw’00 uwT ( it OCXREF/OCx H”
b A b CMS B - Y 3t 13 ! 13
o n 1A TIMx_CR1 T B (DIR) » b o k A
¥ FOOOT PWM D
A  TIMx ARR=8
A PWM 1
A TIMx_CR1 CMS=01" T - Y
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counter register ) 0)(1)(2(3)( )5 (&) 7)) )6 )5 (4 )3} 2 1) 0)(1)
OCXREF
OCRx=4
CCx1F CMS=01
CMS=10 f
CMS=11
OCXREF
CCRx=7 \—‘
COx1F CMS=10 or 11 \
OCXREF
1
CCRx=8 CM35=01 7
CCx1F CMS=10
CMS=11 A
OCXREF !
CCRx>8 CMS=01 f
CCx1F CMS=10 A
CMS=11 A
OCXReF — 0
CCRx=0 CMS=01
CMS=10
CCx1F f CMS=11 f
a b
15-34 T PWM (APR=8)
a T '
A T T a R | ’ 3t ! O_o6
TIMx_CR1 T DIRB Ev A pb k DIR CMSB A
A b Q R BNV Az ' - (o)
v G ° Y v (TIMXx_CNT>TIMx_ARR) 1 bw Ao -~ 3, N
W i A — 0 TIMX_ ARR v Q~ - I Hp UEVA
A a T G Ny - H " e ( TIMX_ EGRP T UGP Y
Fb Tk v A
15.3.11. ¢ ¥ My -
L (TIM1) FH € H™ " ¢ ¥ v A
WM F o 1 ( a " ) v A
TIMx_CCER T CCxP CCxNPB~" " Yyu Wea (h % OCx ¢
F OCxN)A
€ HY OCx OCxN V., Le L* TIMx_CCER CcxE  CcxNESB ~
TIMx_BDTR  TIMx_CR2 T MOEa OISxa OISxNa OSSI  OSSRB ~ xx 4 w ¢
¥ OCx OCxN L A 2~ [ IDLE (MOEW, [ 0) ™ A
CcxE  CcxNEP v 4 Y1 MOEPF A Wa W e
8B ) DTG[7:00AG H~ OCxREF™ y* 2 F OCx OCxNA OCx OCxNwu
A OCx ¥H ba H” g A ca HY ::1 W @ A
A OCxN FH " ba H™ 17+ 1 ca H™ I W@ A
[ ¥ (OCx OCxN) t b w” I A
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v MO

|7l,l3

FH kG H™ OCxXREFH A (X cCxP=0a
CCxNP=0a MOE=1a CcxE=1 f CcxNE=1)
OCXREF
0oCX ‘
|
OCXN ‘ ‘
<—» delay <—» delay
1535 M " ¢ ¥
OCXREF
OCX \—‘ ‘
OCXN <—» delay
15-36 M G I
OCXREF
0OCX
OCXN \ <> delay
15-37 M G I
W v - TIMx_BDTR T DTG®# A
OCXREF [ OCx OCxN
¥ e a # PWMY TIMx_CCER CcxE  CcxNEB ~ OCXREF
Ty [ oCx OCxN F¥A aew "y ¢ F 6 v e E: FVe
(® PWM YAs Wab  He ¥ G - G
Mooe FA
" 7 3 OCXN(CcxE=0, CcxNE=1) bwi OCXREF 41 Apn ~
CCxNP=0'" 1 OCxN=OCxREFA: ® ~ OCx OCxN g (CcxE=CcxNE=1)  OCXREF
OCx ' OCxN 1~ OCxREFY  OCxNTi u A
153.12. a 4 w
a 4 w Touw Lp~ Fa H~” H* w k A H ' @
OCx OCxN %b W G 2 A
8 vy 4 7 Yy#hp oo
A CPULOCKUP *
A css 7 failure Hup
B * MOEB wv A TIMx_BDTR T BKEB  yva 4 w °~
~H” oy W e T BKP®B ABKE BKP™ y k A Q" BKE
BKPB ~ Q" H kv 1le APB v e APB HoC
Q" B A
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w MOE, "y v H™ (b F ) Le ( TIMx_BDTR T)H
vWe P A P W H” H" g A # - Wy Q
MOE=1 t+ ¥ H| & ~We ( 9) [ v A wQ” H”
H™ A
6o 4 (4 - % 7
A  MOE B - F G a B ( OSSIB A e
MCU i W A
A % MOE=0 We * ¥ TIMx_CR2 T OISxB A 0SSI=0"
a ¥ 14 F w A
A a ¢ F
U F OO G B y @b _e YA b” va -
w 3 A
U W - M W - MH OISx OISxN B
*F o Avag "7 OCx OCxN3b o A~
MOE M 7 A 2@ ck_tim YA
U 0SSI=0 a F- 1 G a F' @ CcxEb CcxNEH Wi " a
Fiu A
A 3 TIMx_DIER T BIEEB™ (TIMX_SR T BIFB)w'1 ~ 17
WeT A
A 3 TIMx_BDTR T AOEP” W Heo UEV MOE®B = BT D~
" A 1~ MOE G v [ P 17 T Ty n YR
Ty A | - Fa D it n BrA
© "y Ay A ~ b (" D) MOEA  ~
BIF b A
{ "y BRK "7 ~ - “ §  TIMx_BDTR T BKEB A
e ~ ¥ | T QG Yy G nA "H "5 e
a (M * OCx/OCxN TocxM T4 a YA Ty TIMx_BDTR
T LOCKB~ 2 G T W A MCU B LOCKSB k W A
7t 1 F oA
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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

OCxN

delay delay
(OCxE=1, CCxP=0, OISx=0, CCXNE=1, CCxNP=0, OISxN=1) delay

&5 delay| <>

(OCxE=1, CCxP=0, OISx=1, CCXNE=1, CCXNP=0, OISxN=1)

delay

ﬂ delay

<O delay

OCx \—‘
HV 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)
OCx

OCxN —‘—‘

(OCxE=1, CCxP=0, OISx=0, CCXxNE=0, CCxNP=0, OISxN=1)

15-38 ¥
15.3.13. Hb OCXREF H~
G Wae - TIMx_CCMRx T OCXCEB w I ETRF ~
OCXREFH™ v~ OCXREFH™ G wyY [ Bw Hip UEVA
w7 ¢ ¥ PWM ~ b ¢ L A
o * OCXREFH™ "y [We ¥ 6 L A~ ETR 7
1 0 Ne 6~ ' TIMXx_SMCR T ETPS[1:0]=00A
2. 2" TIMx_SMCR T ECE=0A
3 0 (ETP) 0 (ETF) Y A
! 2 ETRF ~ 1 wu v b OCXCE v~ OCxREFH™ ~ b A @® T
TIMx ¢ PWM A
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(CCRx)
Counter(CNT)
ETRF ]
OCXREF(OCXCE=0)
OCxREF(OCxCE=1)
—
OCxREF_CLR / 4:REF_CLR
becomes high still high
15-39 TIM1  OCxREF
15.3.14. 'E  PWM
Wae 3 £ F B CcxE CcxNEA O COMcommutatonHse ~
P [ b A Y OQ 7w - e Lk
Acom™ Yy TIMx_EGR COMB p" TRGH: 1 p” A
0 COMH® w W@ B (TIMX_SR T COMIFB Y 3, TIMx_DIER
COMIEB~ 1 WaeT A
15.3.15. | I
ol S OPMT HE A T We ©°A H e :° W @
- H " ba ) L I A
Ty C L - v ¥ PWM n” A TIMx_CR1
OPMB Y v Ty . " Nha He UEV A A
vb A vb ToWwe ITA "W 0"
'7L t
A ‘ CNT<CCRxU ARR( # ,0<CCRx)
A ! ‘ CNT > CCRx
TI2 ﬂ
OC1REF
oc1 !
TIMl_ARRﬁ
TIM1_CCR JI
g r
0 : »
<> t
tDELAY tPULSE
15-404 |l D
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ap

LI c TI2 - [ We: toELAY H OCz: W @ Y
truLsE I A
a TI2FP2buw 0 1:
A TIMx_CCMR1 T CC2S=0T TI2FP2 “E[ TI2A
A TIMx_CCER T CC2P=0 a TI2FP2 N I\
A TIMx_SMCR T TS=110" TI2FP2b u € L 0 (TRGDHA
A TIMx_SMCR T SMS=110( 0 Y TI2FP2 y A
OPM Q- v_ Ne )
A tDELAY TIMx_CCR1 T v HA
A tPULSE -~ v V H v 4 (TIMX_ARR — TIMx_CCR1)A
A X 0 y Y orof1 v [ v ¥ Wecr 1[0 ’
[ TIMx_CCMR1 OC1M=111" ~ PWM 2 a
*  TIMX_CCMR1T OC1PE=1 TIMx_CR1 T ARPE TIMx_CCR1 T
Q v’ TIMX_ARR T Q - v’ UGk * Wa Hp ~
TI2: Wa OHe A o T° CC1P=0A
@® T~ TIMx_CR1 T DIR CMSSB v A
W7 e I vy TIMx_CR1 T OPM=1I NWea Hue ( [
v [ 0) A A
' ' OCx a
1 W Tix -~ CENB Yy * A v
Y 2 F Av b v v L™ tDELAYA
Y F Ty TIMx_CCMRx T OCxFEB’ OCXREF( OCx)
b'Pu T F b y W A OCxFE7 W PWM1
PWM2 b A
15.3.16. 0
0 ' 7 TI2 ¢ TIMx_SMCR T
SMS=001’ 7T ¢ SMS=010 TIL TI2 T
SMS=011A
TIMx_CCER T ccip cc2ps~ "y TIL T2 Ty
- A
Hae ~ TI1 TI2 by o AG table35 X * (TIMx_CR1
T CEN=1) 1 TIIFP1  TI2FP2': i " ATIIFP1  TI2FP2 TI1 TI2
- L H™ i 7 1 TIIFP1=TII" TI2FP2=TI2A He ~ H”
f Y I H* Au He ~ H” i Ny 2 v P
TIMx_CR1 DIR B Ab wooTIL aw T2 W TIL
T2 ° kW ~ (T T2) 1w DIRP A
0 3 ca vWae A 7 0 [ TIMX_ARR
VH ( v 0 ARR ~ ARR[ O )A vy H |
TIMx_ARR - a a Ne a a o ¥ A
2b1 7 b A @ 7/ W
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k -~ o A b D A, ¥
v UTX T TIRRb i A
15-1 b HY 7
- Level on opposite signal TI1FP1 signal TI2FP2 signal

Active edge | qy1pq tor 12, 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

W Ty b MCU b 0 Ar ~ W wa
CF H ~ Y z A F  2aH “ Ty

[ W@ ~ 0Wa B A

v W a b D~ ey H ¥ LA ey T v
: v T ¢ D B W@ A e? T~ uX

|7L|

A CC1S="01’(TIMx_CCMR1 © TILFP1 [ TI1)

A CC2S="01’(TIMx_CCMR2 © TILFP2 [ TI2)

A CC1P="0’(TIMx_CCER Y TIIFP1bY TILFP1=TI1)

A CC2P="0’(TIMx_CCER Y TILFP2bT TILFP2=TI2)

A SMS=011(TIMx_SMCR - T Y )

A CEN="1'(TIMx_CR1 - a

forward jitter backward jitter forward

TI1
TI2 7*r \—I 4‘ I—I \—‘ u u \—‘ \—‘ L
Counter —"H up down up

15-41 ! b o
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TI1

TI2

forward jitter

Counter 1\_’7

backward

S O s N v R [

djv;w\jjm—‘ up

jitter forward

down
15-42 ICIFP11 0 D
o LD B H Aa H @ )
Ty H @ HD - - H ~ av ai ~ A ¥
b A H e Hp Y ¥ A " Y v
[ 2@ ~ ) H” R R R A
15.3.17. - w
TIM_CR2 TIISB ~ "H 1 - [ Ve F 3e ~
w TIMx_CH1a TIMx_CH2  TIMx_CH3A
¥ G “wo 0 ~ A
15.3.18. TIM 0
TIMx v W 0 © B a 0 A
C © B
0 We 0O ~Hb ° Ne A v TIMx_CR1
URSB w v~ W Hio UEV (TIMXx_ARR"  TIMx_CCRX) LA
Y o TOTIL T A '

A 1y TIL =1 A - ( T b K v - G
ICLF=00000A 0 b Tba Ne ~ Yb A CC1S B - ~ T
TIMx_CCMR1 T CC1S=01A TIMx_CCER T CC1P=0Yy ¢ 1 A

A TIMx_SMCR T SMS=100 w B '’ TIMx_SMCR T TS=101

Tiibuy ~ A
A TIMx_CR1 T CEN=1 ° A
WP - [ TLF Ve - ()
A~ 0 (TIMx_SR T TIFB) - TIMx_DIER TTIET a )
B Y WeT A
! - TIMX_ARR=0x36 ~ B A TIE: A B
O_6 TIL ~ A
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CK_PSC |
s I

count dock = ce_ent=ckpse | | | | ||| L/LILLDLT LT LT LT L)

Counter regster 3132/ 33)(34)(35) 3600 03 02)03)(00) 010303
TIF

T ) 3 A
W o T 7 TIlu v , '
A 1y TIE: v A ~ (°T b ~ vy G IC1IF=0000)A
0 bTba Ne ~ Yb ACC1SB - * TIMx_CCMR1
T CC1S=01A TIMx_CCER T CC1P=1y @ v YA
A TIMx_SMCR T SMS=101 " '’ TIMx_SMCR T TS=101
Tilbwy ~ A
A TIMx_CR1 T CEN=1 ~ A n” CEN=0" b T b
0 - v A
7 TIlwv” WP W Tt ot A A A
TIMx_ SRT TIF A
TIE: A n O_6 TIL ~ A
TI14
CNT_EN—‘ \
Count clock = ck_cntzw W
Counter regis@i32) 33) 3 (35)(36)37) 38
TIF
Write TIF =0
15-44 n L
© s T Hea A
n o T TI2 7oA e
A 2 TI2 :: 41 A ~ (T b K v G IC2F=0000)A
0 bTba Ne ~ b ACC2SB7 @ ~ *  TIMx_CCMR1
T CC2S=01A TIMx_CCER T CC2P=1Yy ¢ v YA
A TIMx_SMCR T SMS=110 w 0 '’ TIMx_SMCR T TS=110
T2bu ~ A
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TR2E s v b 0 TIF A TI2: A
- H “o_6 T2 T A
TI2
CNT_EN \
Count clock = ck_cnt=ck_psc
Counter register 34 EEEE
TIF ’—
15-45 n L
C ' 2= O
2" Ybs W ( 1 YW a A~ ETRH”
b - B a 0 Ty s We “buw 0 " Ab a
TIMx_SMCR TS# ETRD w TRGIA
! o TY W TIE:F Wae: 4 ETR Wae:': W
1. TIMx_SMCR o - '
— ETF=0000
—ETPS=00 b Ne
— ETP=0 ETR 1 ~ ECE=14 2A
2. ! 1 T =
— IC1F=0000
— 0 bTba Ne ~ b
— TIMx_CCMR1 T CC1S=0T ~
— TIMx_CCER T CC1P=0Yy ¢ )
3. TIMx_SMCR T SMS=110 w 0 A TIMx_SMCR T TS=101 TI1
buw ~ A
TIE:F Wt A ©TIF - ETR :: 1 A ETRH™ :': 1
B “0_6 ETRP ~ A
TI1
CEN/CNT_EN ‘
Timer clock = CK_CNT=CK_PSC H ﬂ
Counter register 34 35 36
TIF \
15-46 2 0 ¥ L
15.3.19.
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TIM b Y G timer w A Ve 6 h Ny Y s Wa
G( pa - aA b A
15.3.20.
- - DBG T DBG_TIMx STOP * TIMx "y b
A DbA
15.4. TIM1
15.41. TIM1 L 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
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 CMSJ[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
No
28y (CKINT) =~ M
MO b (ETR,Tix) H Ne
9:8 CKD[L:0] RW 00 P
00 tDTS =tCK_INT
01 tDTS =2 xtCK_INT
10 tDTS =4 x tCK_INT
11' 6 " b g @
m H P
7 ARPE RW 0 0 TIM1_ARR Il
1 TIM1_ARR - II
T ~ o
00 A m B (DIR) 't !
A
or T 1A ’ 3t |71 A
 F
(TIM1_CCMRx T CCxS=00) ¥ T
B~ 7 |71 A
10 T 2A B n A
6:5 CMS[1:0] RW 00 ’ 3t ! A w ¥
(TIM1_CCMRx T CCxS=00) ¥ T
B~ < A
11 T 3A ’ 3t |71 A
’ 3t v A w ¥
(TIM1_CCMRx T CCxS=00) ¥ T
B 2t ! A
' (CEN=1) b"H ¢
[T A
(0} it
4 DIR RW 0 1 ¥
! uT - B
Y7
3 OPM RW 0 ! "“ R
0 0 Hp ~ bA
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Bit Name R/W Reset Value Function
1 0 Ww Hb ( CENB ) ~ A A
D B UEV Hp
0 H T "t kdHB” We
T
e FIN
2 URS RW 0 « UG b
GI( L =
1 H T ~ tr FATOW
d T
) BH / UEVH®
0 "H UEVA (UEVYHie 1 k W HB™
@ FIN
le] UG#
1 uDIS RW 0 ot L=
o v A
1 UEVA b Hup ~
(ARR,PSC,CCRx)G oy A
2 UGH ¢ L 0FxWe » B~
t Neo A A
H
0 CEN RW 0 , o « CENB - 3
bA O Ty ) CEN
B A
15.42. Tim1 L 2 (TIM1_CR?2)
Address offset:0x04
Reset value:0x0000 0000
31 |30 29 28 27 26 25 24 23 [22 |21 J20 [19 |18 17 |16
Re | Res | Res Res | Res Res | Res Res | Res |Re |Re | Re | Re | Res Re | Res
S S S S S S
15 [14 [13 [12 J11  J10 |9 |8 |7 |e |5 |4 [3 |2 1 Jo
Re | OIS | OIS3 | OIS | OIS2 | OIS | OIS1 | OIS | TI1 MMSJ[2:0] Re | CCU | Re | CCP
S 4 N 3 N 2 N 1 S 5 S S C
- RW | RW |RW [ RW | RW | RW [ RW [ RW [RW [ RW | RW RW RW
Bit Name R/W Reset Value Function
31 15 Reserved - 0 G ° u 0
14 0lISs4 RW ¥ 40C4 F)AG 0OIS18 A
13 OIS3N RW 0 ¥ 3(0C3N ¥)Ada OISINB
12 0Is3 RW 0 ¥ 3(0C3 ¥)AG O0OIS1B A
11 OIS2N RW 0 ¥ 2(0C2N ¥)Ada OISINB A
10 0IS2 RW 0 ¥ 2(0C2 ¥)Aa OIS1B
¥ 1(OCIN % )A
0 MOE=0 ~ M  OCIN=0
9 OIS1IN RW 0 1 MOE=0 ~ M OCIN=1
' 3, LOCK(TIM1_BKR )y #1132 3
B b k A
¥ 1(0C1 ¥ )A
8 olIs1 RW 0 0 MOE=0 ~ 2, OCIN ¢ M  0C1=0
1 MOE=0 ~ 2 OCIN ¢ M 0Ci=1
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Bit Name R/W Reset Value Function
‘ 3, LOCK(TIM1_BKR )y #1242 3
B b k A
TI1
0 TIM1_CH1 [[TIL ~ A
! Tiis RW 1 TIM1_CH1a TIM1_CH2 TIM1_CH3
[ TIL ~ A
h
HB G h n [t H
(TRGO)A™
|7lx
000 B ~ TIM1_EGR UG# cbuw 0
¥ (TRGO)A O ~( B M o« L)
* B~ 1 TRGQ': H” B
v Wa A
001 "H ~ a H” CNT_EN cbu 0
F (TRGO)A
W e Lc Wa o A
a H” CEN L8 ! i}
T HT “ A a H” 1
6 0 ~ " TRGO:w We - wh/t
6:4 MMS[2:0] RW 000 ( TIML_SMCR T MSM® A
010 ~ Hp W 0 " (TRGO)Ar ~ @
@ h Y bWarc Ne A
011 mF~% 0 W W woT
CC1IF (4 w Yy 0 F %
W @ I (TRGO)A
100 ~ OCIREFH” cbw 0 ¥
(TRGO)A
101 ~ OC2REFH~ cbuw 0 ¥
(TRGO)A
110 ~ OC3REFH" cbuw 0 ¥
(TRGO)A
111 ~ OC4REFH” cbw 0 ¥
(TRGO)A
3 Reserved - G ° 0
/ L
0 / Lp (CCPC=1) -
COMB nA
2 CCus RW 1 / Lp (ccpc=1y "y
COMB  TRGL':
W 1A
B 7 1 € ¥ b A
1 Reserved - G - 4y 0A
/ L
0 CcxE CcxNE OCxMB b A
1" CcxE CcxNE OCxMB ’ B
0 CCPC RW - ~ COM
B
! Bz i € ¥ b A
15.4.3. TIM1¢ L (TIM1_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
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Bit

Name

R/W

Reset Value

Function

31" 16

Reserved

15

ETP

RW

0 ETRb [ s

1

m
_|
Py
—_—C
<
N4

0 A B ETR ETR | b 0O

14

ECE

RW

28 b ETRFH"

13 12

ETPS[1:0]

RW

00

00

01' ETRP 2 Ne
100 ETRP 4 Ne
11 ETRP 8 Ne

0 Ne A ETRP

TIM1CLK
1U/4AW e Ne a "~y A

Y ETRP A

Ne

11" 8

ETF[3:0]

RW

0000

ETRP

0000
0001
0010
0011
0100
o101
0110
0111
1000
1001
1010
1011
1100
1101
1110
11171

g

CK_INTq

0 A "B gy

>

" Na HB a ¥
* fDTSI

fSAMPLING=fCK_INT, N=2
fSAMPLING=fCK_INT, N=4
fSAMPLING=fCK_INT, N=8
fSAMPLING=fCK_INT/2, N=6
fSAMPLING=fCK_INT/2, N=
fSAMPLING=fCK_INT/4,
fSAMPLING=fCK_INT/4,
fSAMPLING=fCK_INT/8,
fSAMPLING=fCK_INT/S,
fSAMPLING=fCK_INT/16,
fSAMPLING=fCK_INT/16,
fSAMPLING=fCK_INT/16,
fSAMPLING=fCK_INT/32,
fSAMPLING=fCK_INT/32,
fSAMPLING=fCK_INT/32,

ETF[3:0] =1 2

22Z2Z2Z22Z22

5
6
8
5
6
8
3

* DTS T

MSM

RW

hit

0 b

1 0§ " (TRGH: Hme v Y 'H
TRGO)b I3 C )

TRGO™ A 3 @ [WeY W HB

TS[2:0]

RW

000

000
oor
010
o1r
100
101
110
111

B

Y

38 G 0 " A
Reserved(ITRO)
Reserved(ITR1)

Reserved (ITR2)
Reserved (ITR3)
TI1 (TILF_ED)
~ 1(TIIFPL)
T 2(TI2FP2)
0 ~ (ETRF)

® HTT a

k 1

OCCs

RW

OCREF BA B ¢
0 OCREF_CLR_INT

OCREF A
[ OCREF_CLR ~
[ ETRF

SMS[2:0]

RW

000

1 OCREF_CLR_INT

C

T
)

A T H* >~ 0 H" (TRGI)
~ (o~ L L
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Bit Name R/W | Reset Value Function
000 7 ¢
CEN=1" t Ne p * A
001 1
TILFP2 - TI2FP1 s A
010 2
TI2FP1 - TILFP2 s A
011 3
1 2
100 B
T 0 ~ (TRGI) 5 1 A YW
@ H™ A
101"
0 ~ (TRGl)u v AW o ~f
Wy g A (b B)HA = A i
A
110 0
0 ~ TRGI 3t 1 “CPb BY 7
= q A
111 1
T 0 " (TRGI) :: A y A
' TILF_EN w 0 " (TS=100) ~ b a
A W~ TIIF_ED TILFT Fha I
o - A
TIM1 p 0
Slave TIM ITRO(TS=000) ITR1(TS=001) ITR2(TS=010) ITR3(TS=011)
TIM1 reserved reserved reserved reserved
1544. TIM1T 4 (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
15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | BIE | TIE | Res | CC4IE | CC3IE | CC2IE | CC1IE | UIE
- RW | RW RW RW RW RW | RW
Bit Name R/W Reset Value Function
31 8 Reserved G "W 4wo
BIE H | T
7 BIE RW 0 0 {1 7T
S B
TE "H 0T
6 TIE RW 0 0 0T
' "H 0T
COMIE "H COMT
5 COMIE RW 0 0 COMT
1 "H COMT
CC4IE "H / 4T
4 CC4IE RW 0 0 / 47T
1 "H / 4T
CC3IE "H / 3T
3 CC3IE RW 0 0 / 37T
1 H / 37T
CC2IE "H / 27T
2 CC2IE RW 0 0 / 2T
1 H / 27T
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Bit Name R/W Reset Value Function
CC1lIE "H / 1T
1 CClIE RW 0 0) / 1T
1 "H / 1T
UIE "H T
0 UIE RW 0 0) T
1 ™H T
15.45. TIM1 (TIM1_SR)
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 | Res Res Res Res | Re | Res | Res | Res | Res | Res Res | Res | Res
S S S S
15 | 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | Re | Re | CC4 CC3 CC2 CC1l | Re BIF TIF COM | CC4l | CC3I | CC2I | CC1IF | UIF
s s s OF OF OF OF s IF F F F
- - Rc_w | Rc_w | Rc_w | Rc_w Rc_ | Rc_ Rc_ Rc_ | Rc_ | Rc_ | Re_w | Rc_
0 0 0 0 w0 w0 w0 w0 w0 w0 0 w0
Bit Name R/W I Function
Value
31 13 Reserved - 0 G "W wo
/ 4
12 CC4O0F Rc_w0 0 4 CcCloF
/ 3
11 CC30F Rc_w0 0 & CClOE
/ 2
10 CC20F Rc_w0 0 & CC10F
/ 1
w o - - )
. B"
9 CC10F Rc_wO0 0 gA(lO s A
1 CCiOF 1 - Y [
TIM1_CCR1 A
8 Res Rc_wO0 0 G - W 0A
17T )
o - v D B 1A 4
7 BIF Rc_wO0 0 Tp BT p OA
o0 4 H8*
14 A
0T
0 bHB~ L 6 i
, TRGI ~ [
6 TIF Rc_wO0 0 - ok ~ 2} B
1A p O0A
0} 0 HB"
r 0 T
CoOMT
W “ COMHm~  CcxEa CcxNEa OCxM
5 COMIF Rc_wo0 0 ~ B p 1A p OA
0} COMHp®™
1 COMT
/ 4T
4 CCA4IF Rc_wO0 0 & CCLF
/ 3T
3 CC3IF Rc_wO0 0 5 CC1IE
2 CC2IF Rc_w0 0 / 27T
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Bit Name R/W sglsue; Function
a CCI1IF
/ 17T
CC1 u ¥ '
vb vy p p I pr T
¥ (6 TIM1_CR1
CMSB )A p OA
o Y 0
1 CCLIF Re WO 0 1 TIMLCNT vb 'I:IMl_ClZCRl vy A
- CC1 "
Hbp 0 B p I p 0
TIM1_CCR1 O0A
o - w
r - *” f v ~ TIM1_CCR1( IC1
[b YA
‘ CEN v B3y B A
ao T N ~
Hp B p 1A p OA
o) He™
1 HD A B )
1
¢ TIM1_CR1 UDIS=0' REP_CNT=0 ~
0 UIF Rc_w0 0 H® ( 7 : noy
¢ TIM1_CR1 UDIS=0a URS=0
TIM1_EGR uG=1 H
p( ® CNT ALY
¢ TIM1_CR1 UDIS=0a URS=0 CNT
oHe A 7 H
pA” & L (TIM1_SMCR)~
15.4.6. TIM1Hp ™ (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 | 112 | 10 | 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | BG TG | COMG | CC4G | CC3G | CC2G | CC1G | UG
- - - -- - - - - W W W W W W W W
Bit Name R/W Reset Value Function
31 8 Reserved - 0 G "W wwo
T4 He
B p I 67 Waed HB” p -
7 BG w 0 0A
0 " b’
'Y Wwed HpA MOE=0a BIF=1A
* 0 Hup
B p 1 6~ Wae OHB" p "
0A
6 TG W 0 g b
1 TIM1_SR TIF=1 T ° 7
T A
/' Hp®" " L
B p I p " 0A
5 COMG W 0 g b
1 CCPC=1 "H CcxEa CcxNEa OCxMB A
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Bit Name R/W Reset Value Function
! B 7 € ¥ A
” / 4 Hp
4 CC4G W 0 5 colG
” / 3Hp
3 CC3G 0 5 colG
* / 2 Hup
2 CC2G 0 4 cClG
” / 1Hp
B p 1 & Wa /| Hw P
- 0A
0) b’
1 CCE:" Wea /I Hp"
1 CC1G W 0 cc1 W F'
CC1IF=1 T ° 7 T A
cc1 w o
3 v TIM1_CCR1 v
CC1IF=T T " " T A
CC1IF u T CC1OF=1A
* Ho A B p I p - 0A
0) b’
1 A Y Wa Ho A " Ne
0 UG W 0 3 o( Ne
bi)A T V} DIR=0( :: )t
0 DIR=1( 1 )t TIM1_ARR
v A
15.4.7. TIM1 / 1(TIM1_CCMR1)
Address offset:0x18
Reset value:0x0000 0000
Output compare mode:
31 30 | 29 | 28 27 26 25 | 24 23 22 | 21 | 20 19 18 17 16
Res Re | Re | Re Res Res Re | Re Res Re | Re | Re Res Res Res Re
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
oc2C OC2M[2:0] OC2P | CO2F | CC2S[1:0 | OCciC OC1M[2:0] OC1P | OCI1F | CC1S[1:0]
E E E E E E
RW R R R RW RW R R RW R R R RW RW R | RW
W | W | W W | W W | W | W W
Bit Name R/W Reset Value Function
31 16 Reserved - G "W 4o
15 OC2CE RW 0 ¥ 2 0aq
14:12 OC2M[2:0] RW 000 ¥ 2
11 OC2PE RW 0 ¥ 2 a
10 OC2FE RW 0 ¥ 2 a
/ 2 A
By ST ETT -
00 CcC2 y F’
01' CccC2 " (o7 T2
10 CC2 " (o7 TIE'
9:8 CC2S[1:0] RW 00 11 CC2 "I (072 TRG: A
b p O " T
" TIM1_SMCR TSB ~ A
' Cc2s. " (TIM1_CCER
CC2E=0) ~Q A
¥ 1 O0a
7 OCICE RW 0 0 OCIREFbi ETRF ~
1 W [ ETRF ~ - OC1REF=0A
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Bit Name R/W Reset Value Function
¥ 1
B y=x Fa& H" OCIREF * b~  OCIREF
_ 3, 0Cla OCIN v A OCIREF v
0OC1a OCIN 0 _ e CClPa CCINPB A
0000 * A ¥ TIM1_CCR1b
TIM1_CNT OCIREFb b
001" Y 1 A
TIMX._ CNT v b / 1(TIMx_CCR1)
* L OCIREFu A
010" Y 1 A
TIMX._ CNT v b /
1(TIMx_CCR1) ~ L OCIREFu Y A
011 A TIM1_CCR1=TIM1_CNT ~
OC1REF A
100 Ly A L OCIREFu v A
6:4 OC1M[2:0] RW 00 101 Ly A L OGLREFw A
110 PWM 1 2t W
TIM1_CNT<TIM1_CCR1 1w S "
, |7l W
TIM1_CNT>TIM1_CCR1 1
(OCIREF=0) t w (OC1REF=1)A
111 PWM 2 3t W
TIM1_CNT<TIM1_CCR1 1w "
' Y % TIM1_CNT>TIM1_CCR1
1w Tty A
1 @ LOCK # w 3(TIMx_BDTR T
LOCKB ) § CC1S=00( F) OB b
k A
2 PWM 1 PWM 27" 7
(Y ¥ Tc" ® [ PWM
* OCI1REF i A
E3 1 a
0 TIM1_CCR1 w "7 (o)
TIM1_CCR1 “F v b A
1 TIM1_CCR1 w > Qb
b~ TIM1_CCR1 v HD
3 OC1PE RW 0 [ ~ TA
1 ® LOCK # w 3(TIMx_BDTR T
LOCKB ) f CC1S=00( F) OB b
k A
2 4 n "y :
MWa PWM ~ 11 bbb A
¥ 1 a
B ev CC # 0 ~ He A
0 L CCR1L v~ CC1 b v4a O
A 0 T Ve - CcC1
¥ 4 5a A
2 OCIFE RW 0 r ~[ 0 b 0 W y
A ~ 0oC "
b " A 0 CCcl #*
u 3@ A
OCFE ~ PWM1 PWM2 B
A
/ 1 A
2By SR B et '
00 cc1 I
1.0 CC1S[1:0] RW 00 01 cc1 W "7 IC1 TIE':
10 CC1 W T~ IC1 TI2': "
11' cc1 " (o4 ] TRG': A
b P 0 ~ T
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Bit Name R/W Reset Value Function
~  TIM1_SMCR TS ~ A
' CC1S, (TIM1_CCER
CClE=0) ~ Q A
Input Capture mode:
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] IC1PSC[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 - G "W wwo
15:12 IF2F RW 0000 ~ 2
11:10 IC2PSCI[1:0] RW 00 ~ 2 Ne
/ 2 A
2By SR B et '
00 cc2 W oF
01 cc2 w "7 IC2 T2
10 cC2 w "7 IC2 T
9:8 CC2S[1:0] RW 0 11 CC2 W " IC2 TRG': A
b p 0T T
® TIM1_SMCR TSH A
* CC2S, i (TIM1_CCER
CC2E=0) ~ 0 A
~ 1
s B g TIL O~ i A
Wae Ho N
N @ HD E: '
0000 * y DTS 1000 fSAM-
PLING=fDTS/8 N=6
0001 fSAMPLING=fCK_INT" N=2 1001'
fSAMPLING=fDTS/8 N=8
0010 fSAMPLING=fCK_INT" N=4 1010
fSAMPLING=fDTS/16 N=5
4 IC1F(3:0] RW 0000 0011 fSAMPLING=fCK_INT" N=8 1011'
fSAMPLING=fDTS/16" N=6
0100 fSAMPLING=fDTS/Z N=6 1100
fSAMPLING=fDTS/16" N=8
0101 fSAMPLING=fDTS/Z N=8 1101'
fSAMPLING=fDTS/32 N=5
0110 fSAMPLING=fDTS/4 N=6 1110
fSAMPLING=fDTS/32 N=6
0111 fSAMPLING=fDTS/4 N=8 1111'
fSAMPLING=fDTS/32 N=8
o 1 Ne
2By, CC1L ~" ICT” Ne AW
CC1E=0(TIM1_CCER TY ¢+ Ne B A
32 IC1PSC[L:0] RW 00 gow Ne o [ Ve
o1 2eH® O W :
10 4o HHO 0O W ’
11 8aHp 0OW A
CC1S[1:0] / 1 A
. , 28y ST FTL ‘
1.0 CC1S[1:0] RW 00 a— y F
01 CC1 Ww "7 IC1 TIE:
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Bit Name R/W Reset Value Function
10 CcC1 w ~TIC1 T2
11' cc1 w "~ IC1 TRG': A
b p 0 " T
® TIM1_SMCR TSH A
" CC1S. (TIM1_CCER
CClE=0) ~Q A
15.4.8. TIM1 / 2(TIM1_CCMR?2)
Address offset;:0x1C
Reset value:0x0000 0000
Output compare mode:
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Re Re Re Res Res Re Re Res Re Re Re Res Res Res Re
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
0Oc4C OC4M[2:0] OC4P | CO4F CCAS[1:0 OC3C OC3M[2:0] OC3P OC3F
E E E - E E E CC3S[1:0]
IC4F[3:0] IC4PSCI[1:0] IC3F[3:0] IC3PSCI[1:0]
RW R R R RW RW R R RW R R R RW RW R | RW
W | W | W W | W W | W | W w
Bit Name R/W Reset Value Function
31 16 Reserved - G "W wo
15 OCA4CE RW 0 F 4 O0a
14:12 0OC4M[2:0] RW 000 ¥ 4
11 OC4PE RW 0 F 4 a
10 OC4FE RW 0 ¥ 4 a
/ 4 A
By A - 2 S '
00 CcC4 w F’
01 CcC4 by "7 IC4 T4’
10 CcC4 b T IC4 TI3 =’
9:8 CC4S[1:0] RW 00 11 ooa W " 1c4 TRG: A
() 0 ~ T ~ TIM1L_SMCR
TSB A
CC4S. " (TIM1_CCER
CC4E=0) o A
7 OC3CE RW 0 ¥ 3 04
6:4 OC3M[2:0] RW 00 F 3
3 OC3PE RW 0 ¥ 3 a
2 OC3FE RW 0 ¥ 3 a
/ 3 A
28 g A B 2
00 CC3 w F’
01 CC3 4w ~ 7 IC3 TI3 ="’
10 cc3 ¥y ~7IC3 T4
1.0 CC3S[1:0] RW 00 11 cC3 W "~ IC3 TRG': A
b p O " T
*~  TIM1_SMCR TSBH ~ A
' CC3S, " (TIM1_CCER
CC3E=0) ~Q A
Input Capture mode:
Bit Name R/W Reset Value Function
31 16 Reserved - G "W wo
15:12 IC4F RW 0000 - 4
11:10 IC4PSC RW 00 ~ 4 Ne
9:8 CC4S RW 00 / 4 A
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Bit Name R/W Reset Value Function
2By R 2 '
00 Ccc4 "
01' cc4 w " IC4 T4 =
10 CC4 "R (o] TI3:
11' CC4 w " IC4 TRG': A
b P 0 - T ~ TIM1_SMCR
TS8 A
‘" CC4S. (TIM1_CCER
CC4E=0) ~Q A
7:4 IC3F RW 0000 ~ 3
3:2 IC3PSC RW 00 " 3 Ne
/ 3 A
2By A - 2 '
00 cc3 "
01' cc3 W "7 IC3 TI3:
10 CC3 W "7 IC3 TI4 s
10 OCss RW 00 11' CC3 " (o4 ] TRG:: A
. b p 0 " T
"~ TIM1_SMCR TSB ~ A
' CC3S, " (TIM1_CCER
CC3E=0) ~Q A
15.4.9. TIM1 / a (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
Re | Re | Res | Res Res Res Res | Res Res Res Res | Res Res Res Res | Res
S S
15 | 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | Re|CC4|CC4| CcC3 | CC3 |CC3|CC3| CC2 | CC2 |[Ccca2|cc2| cc1 | cCc1 | cCCl | ccl
s | s P E NP NE P E NP NE P E NP NE P E
- - | RW | RW | RW RW | RW | RW | RW RW | RW | RW | RW RW | RW | RW
Bit Name R/W Reset Value Function
31 14 Reserved - 0 G "W wo
13 CC4P RW 0 ~ 4 F A4 cci1p A
12 CC4E RW 0 " 4 ¥a Ad CCIE A
11 CC3NP RW 0 ~ 3¢ F AdG CCINP A
10 CC3NE RW 0 ~ 3¢ Fa Ad CCINE A
9 CC3P RW 0 ~ 3 ¥ A4 cci1p A
8 CC3E RW 0 ~ 3 ¥a A& CCIE A
7 CC2NP RW 0 ~ 2¢ ¥ Ad CCINP A
6 CC2NE RW 0 " 2¢ ¥a Ad CCINE A
5 CC2P RW 0 ~ 2 % A4 cci1p A
4 CC2E RW 0 ~ 2 ¥a Ada CCIE A
“ le ¥
0 OCIN
1 OCINY
3 CCINP RW 0 "W LOCK # (TIM1_BDTR T LCCK®B)
W 3 2§ CC1S=00( w F)t Bb k
A
] le ¥ a
o - OCIN F- OC1N ¥ w
¢ MOE OSSI OSSR OISl” OISIN' CClEP v A
2 CCINE RW 0 " © OCINH® 7 | - B
W ¢ MOE OSSI OSSR OISI” OISIN' CClE®
v A
1 CC1P RW 0 Y 1 %
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Bit Name R/W Reset Value Function
CC1 w F'
0 oOcC1
1 OC1v
CC1 w7
B IC1 IC1 ¥ H bu 0 H
A
0 bi 0 IC1 3= b 0
T IC1bi A
i 0 Ic1 ¥ b 0
Ici1t A
" W LOCK # (TIM1_BDTR T LCCK®B)
w3 2 ¢ Bb k
| 1 Fa
CC1 qy F!
o7 -~ oc1 ¥ OC1 ¥ u oG
MOEAa OSSla OSSRa OIS14 OISINa CCINEB v A
1 " OClH™ ¥ | FOC00F
0 CC1E RW 0 W G MOEa OSSla OSSRa OISla OIS1INa CCINEB
v A
CC1 y o
B_ = v ~ TIM1_CCR1
A
o
T a
Tablei T w & OCx OCxN F L
Control bits Output state
MOE | OSSI | OSSR | CcxE | CcxNE OCx output state OCxN output state
0 0 0 ¥ b ) OCx=0, ¥ (b Y
OCx_EN=0 OCxN=0, OCxN_EN=0
’ _ OCXREF + Polarity
0 0 1 ng ENSZ) ) 0Cx=0 OCxN=OCxXREF
— CCxNP, OCxN_EN=1
0 1 0 OCXREF + Polarity ¥ (b )
OCx=0CREF CCxP, OCx_EN=1 OCxN=0, OCxN_EN=0
0 1 1 OCREF + Polarity + dead-time CR)E?EE PSIarity f(c)itegc::-time
OCx_EN=1
- OCxN_EN=1
1 X 1 0 0 ¥ b Y OCx=CCxP, ¥ - Y
OCx_EN=0 OCxN=CCxNP, OCxN EN=0
OCXREF+Polarit
1 0 1 ng ENS} ), OCx=CCxP, OCxN:OCxREF))I(or CCxNP,
— OCxN_EN=1
. ' © Fa Fou
1 1 0 OCXREF+Polarity - OCXN=CCxNP,
OCx=0CxREF xor CCxP, OCx_EN=1 0CxN EN=1
1 1 1 OCREF+Polarity + dead-time CR);EE': pcjarity +ngte§d(?time
OCx_EN=1
- OCN_EN=1
0 0 0 ¥ b ), OCx=CCxP, ¥ ® ),
OCx_EN=0 OCxN=CCxNP, OCxN_ EN=0
0 0 1 ¥ b )
0 1 0 1 OCx=CCxP, OCx_EN=0, OCxN=CCxNP, OCxN_EN=0
0 1 1 ' Wa M X O0ISxb OISXN b
OCx OCxN © OCx=0ISx OCxN=OISxNA
0 X < = = o
1 0 0 ¥ b ¥ b
OCx=CCxP, OCx _EN=0 OCxXxN=CCxNP, OCxN EN=0
1 0 1 " © Fa Fou -
1 1 0 " OCx=CCxP, OCx_EN=1" OCxN=CCxNP, OCxN_EN=1
1 1 1 ' We M X OISxb OISxN b OCx
OCxN ” OCx=0ISx OCxN=0ISxN
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15.4.10. TIM1 (TIML_CNT)

Address offset:0x24

Reset value:0x0000 0000
18 17 16

25 24 23 22 21 20 19

31 30 29 28 27 26
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 G "W wo
150 CNT[15:0] RW 0 v

15.4.11. TIM1 Ne  (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/W Reset Value Function
31' 16 Reserved G "W wo
Ne
" CK_CNT" @
fCK_PSC/( PSC[15:0]+1)A
15:0 PSCI[15:0] RW 0 PSC™ = Hp ™ T Ne
v’ Hip ~
TIM EGR UGB 0 b B c L
0A
15.4.12. TIM1 ~ v (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 G "W wo
; v
15:0 ARRJ[15:0] RW 0 ARR™ = - N v A
. Vo - b bA
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15.4.13. TIM1 (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
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 G "W wo
%
LY w N B "H
“ A C
AN S A
. T A
" REP.CNT [ 0 v W Hp
7:0 REP[7:0] RW 0 f REP_CNT [ REPy A o
REP_CNT> Hbp U_RCD
REPvV ~ TIM1_RCR Q- V7
|71 Ho O b A
PWM T° (REP+1) '
- PWM '
T W PWMA '
15.4.14. TIM1 / 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 G "W wo
/ 1 v
CC1 v F'
CCRL” = ~ | 1/ 1 v©
v~ A
TIM1_CCMR1 (OC1PER )T
o ok TA
15 0 CCR1[15:0] RW 0 1T 7 HB 0 - v F
/ 1 TA
- © 3b TIM1_CNT
v' F OCl o::t EFH" A
CC1 w T
CCR1™ = 't ® - 1Hm"~ IC1” D
v A
15.4.15. TIM1 / 2(TIM1_CCR?2)

Address offset:0x38

Reset value:0x0000 0000
[ 3 [ 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 |

178271



PY32F002A V" v G & q

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 G ~ W wo
/ 2 v
CC2 v F
CCR2" =~ ~ | 1 2 v©
v~ A
TIM1_CCMR2 (OC2PE B )T
o N TA
15:0 CCR2[15:0] RW 0 177 Hip O - v ~
/ 2 TA
oo © b TIM1_CNT
v f OC o FH" A
CC2 y T
CCR2° v SEW - 2HB " IC2° D
v A
15.4.16. TIM1 / 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 G "W wo
/ 3 v
CC3 v F!
CCR3" = ~ |/ 3 v©
v~ A
TIM1_CCMR3 (OC3PEB )T
o ok TA
15:0 CCR3[15:0] RW 0 17 Ho O v v F
/ 3 TA
[ ~ 3b TIM1_CNT
v £ OC o FH" A
CC3 w T
CCR3” VI W - 3HB~ IC3™ D
v A
15.4.17. TIM1 / 4(TIM1_CCR4)
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
CCR4[15:0]
RW
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Bit Name R/W Reset Value Function
31 16 Reserved G "W wo
/ 4 vy
Cc4 v F
CCR4" = ~ | /1 4 v©
v~ A
TIM1_CCMR4 (OC4PEB T
T Tl TA
15:0 CCRA4[15:0] RW 0 17 e Hp 0 - v ~
/ 4 TA
Eoo © b TIM1_CNT
v' §f  OC o:: FH" A
CC4 w
CCR4™ = :: W ~ 4Hm" IC4” D
v A
15.4.18. TIM1 -| \/ (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 RW 0 G "W wo
h ¥4
v - Y B ) 0A AOE B
vo© p 0 - 1A y F
A
15 MOE RW 0 o oc OCN Z Ly ,
1 ey a B~ TIM1_CCER
CcxEa CcxNEPR ™ 7 ¢ ocC
OCN ¥ A
" 7a
0 MOE:- p 1
14 AOE RW 0 1 MOE~ ~f)A 1 Nwa Hp T
' ® LOCK # (TIM1_BDTR T LOCKB)
wil 1 Bb k A
_| ~
0 Ty ’
13 BKP RW 0 1 4 - A
' ® LOCK # (TIM1_BDTR T LOCKB)
wil 1 Bb k A
1 w a
0 4 ~ " BRKT BRK_ACTH '
12 BKE RW 0 1T 4 ~ " BRKT BRK_ACTH™ A
"% LOCK # (TIM1_BDTR T LOCKB)
w1l 1t Bb k A
nr - L
B 6 MOE=lf WE F A € ¥
Tb OSSRB A
11 OSSR RW 0 @ OC/OCN g - I a
(TIM1_CCER)” A
0 b b " OC/OCN ¥~ OC/OCN 3
FH” =0
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Bit Name R/W Reset Value Function
1 b b W CcxE=1 CcxNE=I
OC/OCN ¥ ¥ A
OC/OCN 3 FH" =1A
" ® LOCK # (TIM1_BDTR T LOCKB)
w2t Bb k A
nr - L
B 6 MOE=0+f u F A
& OC/OCNa " /I a
(TIM1_CCER)” A
0 b b OC/OCN ¥~ OC/OCN g,
10 0osslI RW 0 FH® =0
1 b b 7 W CcxE=l CcxNE=YT
OC/IOCN & ¥ i A
OC/OCN 3 FH" =1A
" ® LOCK # (TIM1_BDTR T LOCKB)
w2t Bb k A
By D L QG A
00 T oG
o1 #1 b Q" TIM1_BDTR
DTG/BKE/BKP/ACE B & TIM1_CR2
OISX/OISXNB
10 2 b Q 1T NB” 3b
Q" CcC B W i CCxSB w ¥~
9:8 LOCK[1:0] RW 00 TIM1_CCER CCxP/CCNxPB ~ Y i
OSSR/OSSI B
11 £3 b Q 227 NBY 3b
Q" cc LB~ " CCxSB w ¥~
TIM1_CCMRx OCXM/OCXPEB ~*
' B "7 QW LOCKBE™ W Q-
TIM1_BDTR Trip
B A
M0
"B oy "¢ FH \ AX DT
: .
DTG[7:5]=0xx => DT=DTG[7:0] ! Tdtg’ Tdtg=TDTS
DTG[7:5]=10x => DT=(64+DTG[5:0]) ! Tdtg® Tdtg=2
! TDTS
DTG[7:5]=110 => DT=(32+DTG[4:0]) | Tdtg Tdtg=8
! TDTS
20 DTG[7:0] RW 0000 0000 IDT(T3I[D7T.5]_111 => DT=(32+DTG[4:0]) ! Tdtg Tdtg=16
! S
o TDTS = 125ns(8MHZ)" ~ \ v’
0 [ 15875ns’ W 125ns
16us [ 31750ns’ W 250ns
32us [ 63us’ W 1lus
64us [ 126us’ W 2us
" W LOCK # (TIM1_BDTR T LOCKB)
wla 2 3 B b k
A
15.4.109. TIM1 E
o)
s lddaanddgaydeag9aidydgoendn<ando
e
t
0| mim1 Sy 2 | oslad =
0| " 2% 2198558
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aéq

~® unw 20

Reg-
ister

31

30
29
28
27
26
25
24
23
22
21

20
19
18
17
16

15
14
13
12

11

10
9
8

Re-
set
value

o
o

o
o
o
o

o

o
o

A OXO

TIM1

[O]ISY!
OIS3N
0OIS3

OIS2N
0O1S2

OIS1IN
(O]IS)

MMS
[2:0]

TI1S

CCUs
CCPC

Re-
set
value

o
o
o

o
o
o
o

o
o
o
o

o

o

WO X O

TIM1

ETP
ECE
ETPS[L:
0]

ETF[3:0]

MSM

TS[2:0]

OCCs

SMS
[2:0]

o
o
o
o

o
o
o
o

o

o

o
o

Oox o

BIE
TIE

COMIE
CC4IE

CC3IE

CC2IE

CC1IE
UIE

o
o
o
o

o

o

o
o

Or X O

CC40

CC30
CC20
CC10

BIF
TIF

COMIF|
CCAIF

CC3IF

CC2IF

CCI1IF
UIF

set
value

o

o
o
o

o
o
o
o

o

o

o
o

AP X O

TIM1

BG
TG
COMG
CC4G

CC3G

CC2G

CC1G
UG

o
o
o
o

o

o

o
o

wEF X O

oc2m
[2:0]

OC2CE

CC2

OC2PE
CO2FE
(0]

[1:0]

OC1iM
[2:0]

OCI1CE

OCI1PE
OC1FE
(9]

CC1

[1:0]

wEF X O

IC2F[3:0]

cc2

[1:0]

IC2PSC [1:0]
wn

IC1F[3:0]

IC1PSC [1:0]

cc1

[1:0]

Or x o

OC4M
[2:0]

OC4CE

CC4

OC4PE
CO4FE
(0]

[1:0]

OC3M
[2:0]

OC3CE

OC3PE
OC3FE
n

CC3

[1:0]

o
o
o
o

o

Or x o

IC4F[3:0]

CC4

IC4PSC
[1:0]
2]

[1:0]

IC3F[3:0]

IC3PSC

[1:0]

CC3
S
[1:0]
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o »w 20

Reg-
ister

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

(%]
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

8
CC4P
CC4E
CC3NP,
CC3NE
CC3P
CC3E
CC2NP
CC2NE
Ccc2p
CC2E
CCINP
CCINE
CC1P
CCI1E

O N X O

%)
o
o
o
o
o
o
o
o
o

_CN CNT[15:0]

AN X O

N X O

value

TIML
_AR ARR[15:0]

ON X O

Re-
set i|)1|1f(212f{212f{21{212j1|1|1j11|2(1|1|1
value

TIM1

O wX O

cc CCR1[15:0]

WX O

cc CCR2[15:0]

w0 w X O

cc CCR3[15:0]

O wXx o

O A~ XO

0

@
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

LOC

]
o)
MOE
AOE
BKP
BKE
OSSR
ossi
=
]
_‘
@
b
=)

[1:0]

A A X O

set 00|00
value

o
o
o
o
o
o
o
o
o
o
o
o
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~ o uw 0

Reg-
ister

31

30
29
28
27
26
25
24
23
22
21

20

19
18
17
16
15
14
13
12
11
10
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16. (TIM16)
16.1. TIM16 h
A 168 -
A 1687 vy k) Ne ~ Ne W 1 65536H K v
A H
A W o T
i !

16.2. TIM16 w

16.2.1. {"H

@ h Ne Wa ; 16 3t N Wa Ne
[ A
"y Q a - Ne Y4 3"y bA
T
A ~ TIMx_CNT~
A Ne ~ TIMx_PSC~
A y ~ TIMx_ARR~
A ~ TIMx_RCR~
} Q T Q : " TIMx_ARR"~ ~ preload
register” A TIMx_CR1 T - a B~ ARPE" - b Ty W
Hbo UEV b | A [s: F TIMx_CR1 T UDISE &
o~ " Ho A Heo 37 vy p” A
No F CK.CNT ~ ey TIMx_CR1 T a B
"~ CEN~ ~ CK_CNT A
v 3 TIMx_CR CENB  Wa v A
Ne '
Ne "y 1[ 65535H K v N A cWe~  TIMx_PSC T
~ 168 L 168 A uw e L [ i A Ne
a W Ho [ A
! ¥ Ne iy a o A
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CK_PSE

CEN

Uiy

Timer clock = CK_CNT

RRRERANARuRE o ]

Counter register

Update event(UEV)

7 )78 e Fo)(7E) 00 01 )52 (03

N

Prescaler control register 0 ,>< 1
Write a new value in TIM1_PSC
Prescaler buffer 0 >< 1
Prescaler counter o) 1fofafof1o)f1)
16-1  No & ¢ 1t [ 2~

CK_PSE

CEN

Huuuuguyuuuy

Timer clock = CK_CNT

Uy u

Counter register

7 ) rs)(Fo)ra)(Fe)(Fc) o0 01
Update event(UEV) T
Prescaler control register 0 ,>< 3
Write a new value in TIM1_PSC
Prescaler buffer 0 >< 3
Prescaler counter 0 ﬂﬂﬂﬂﬁa
16-2 Ne a ¢ 1t [ 4 ~
16.2.2.
t o0 [ - v" TIMX_ARR v« ico Y de
F Ho A
a 1 s " " Heo A 1~
@ F O Hoe A
TIMx_EGR T( ) a L) UGB 3 “yYY We Hoe A
TIMx_CR1 T UDISB” "y Hp "’ 3" Y o TQ" v
A UDISB B BT Ho A TP w ot o
Ne 3 0P Ne vbi )A 3 TIMx_CR1 T URSSB (
Y UGE ¥ W Hb UEV P pb UIF b T )A Uy Q
7 - T A
0 Wa He ~ ) (W  URSB) B (TIMx_SR
T UIFB)A
A TIMx_RCR T v A
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s> >

v (TIMx_ARR)A

Ne Y ~ v (TIMx_PSC p A
vz e b A W™ TIMXx_ARR=0X36A
CNT_EN ‘

Timer clock = CK_CNT

Counter register

31

Counter overflow

[

32)(33)(34)(35) 36/ 00/ 03 0203/ 0 03} 08) 07

Update event(UEV)

[

Update interrupt flag(UIF)

16-3

p No u o1

o psc rutbuuutuuuyyl
CNT_EN ‘
Timer clock = CK_CNT ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ H
Counter register 0034 0035 0036 X 0000 0001 X 0002 0003
Counter overflow H
Update interrupt flag(UIF) ‘

16-4 TP No W 2
CK_PSC | ‘ |
CNT_EN ‘
Timer clock = CK_CNT ﬂ H H H
Counter register 0035 0036 0000 0001
Counter overflow T
Update event(UEV) ﬂ
Update interrupt flag(UIF) ‘

16-5 T p Ne v 4
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16.2.3.

CK_PSC

CNT_EN

Timer clock = CK_CNT

Counter register 1F Zd
Counter overflow H
Update event(UEV) ﬂ
Update interrupt flag(UIF)
16-6 TP Ne W N

CK_PSe

CNT_EN

Timer clock = CK_CNT

UUuuyryuUy Uy

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

16-7 N

ARPE=0 Hipo (TIMx_ARR ")

CK_PSE

CNT_EN

|

Timer clock = CK_CNT

Uy yyyl

Counter register

F1)(F2 (3 F4) Fs | 00) 01) 02 {03} 04) 05 06} 07

Counter overflow

[

Update event(UEV)

[

Update interrupt flag(UIF)

Auto-reload preload register

F5 36

Pal

Auto-reload shadow register

;s X 36

Write a new value in TIMx_ARR

16-8 )

ARPE=1 Hp ( ~ TIMx_ARR)
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1"H = it Ho "~ UEV” v - E [0
R A @ ¥ PWMH~™ A
N 3t N C D [ - TIMX_ARR ~ -
TIMXPSC  Ne v 7! / TIMX_CCRX" ~ N  TIMx_RCR
T VA
v @ ;! i A
. - TIMx_RCR v HA Hp D"
TIMXx_EGRT UGS ~ D L™ -y v Y40 H
p~ f TIMx_RCR T 9 ( TA
Edge-aligned mode upcounting
Counter TIMx_CNT \
TIMX_ RCR=0 UEV o) T T T T T T T T T T
TIMx_RCR=1 UEV —x> T T T T T
TIMX_RCR=2 UEV  _cp T T T T
TIMx_RCR=3 UEV — T T T
TIMx_RCR=3 andre-
synchronization UEV —» T T T
By SW
UEV —s Update event' preload registers transferred to active
registers and update initerrupt generated
16-9 b v o~ §{ TIMx_RCR
16.2.4.
b ~ CK_INT" ¢ A TIMx_CR1 CENB  TIMx_EGR UGB
Lp~ 2, UGH - Y p T T1TAW CENB w I p 4 Ne
L A
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aéq

Uy

CK_PSE

CEN=CNT_EN

UG

CNT_INIT

[ 1

Counter clock = CK_CNT = CK_PSC

RERRRRRRNNRRRRRRNRNRERRRERE

Counter register

31 )(32)(33)(34)(35)( 3600/ 01)(02){03)( 04 050807

16-10 ® ! L " p Ne W 1
16.3. TIM16
16.3.1. Tim16 L 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 CKDJ[1:0] ARPE | Res | Res | Res Res | URS | UDIS | CEN
RW RW RW RW RW
Bit Name R/W Reset Value Function
31' 10 Reserved - 0 G ~ W 4 0
Ne
2By (CKINT) ~ M
v 0 b (ETR,Tix) H Ne
9:8 CKDI[L:0] RW 00 °
' ' 00" tDTS =tCK_INT
01 tDTS =2 xtCK_INT
100 tDTS =4 x tCK_INT
11' G " b g @
" H P
7 ARPE RW 0 0 TIM1_ARR II
1 TIM1_ARR - Il
6:3 Reserved - 0 G ~ W 4 0
) B UEV Hip
0) H T T kDHBEY e
T
2 URS RW 0 g ¥ I
G UGB
G E L ao
1 "HO¥ T R F T
W @ T
1 UDIS RW 0 b BH UEVHE
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Bit Name R/W Reset Value Function
0 "H UEVA (UEV)Hle 1| k W H™
e FIN
e} UGB
GE L ao
o v A
1 UEVA b~ Hp ~
(ARR,PSC,CCRX)G 1 v A
v UGE ¢ L 0FxvWae » B~
$ Ne A A
"
0 CEN RW 0 ! ) v CENB ~ a
bA 0 Yy - ) CEN
B A
16.3.2. TIM16 T 4 (TIM16_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
Res Res | Res | Res Res Res | Res | Res Res UIE
RW
Bit Name R/IW Reset Value Function
31 1 Reserved - 0 G "W wwo
UIE "H T
0 UIE RwW 0 0) T
1 "H T
16.3.3. TIM16 (TIM16_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 | 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 UIF
RC WO
Bit Name R/W Rizsel Function
Value
31 1 Reserved - 0 G "W wo
T ~ -~
* Hp B p 1A p OA
0 He™
1 Hup A B D
1
0 UIF Rc_wo 0 ¢ TIMx _CR1 uDIS=0" Hop (
3t )
¢ TIMx _CR1 UDIS=0a URS=0
TIMx_EGR uG=1 * H
p( p CNT A Y
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16.3.4. TIM16 Hup ™ (TIM16_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 | Res | Res | Res | Res | Res | Res | Res | Res | Res | COMG | Res | Res | Res | Res UG
W W
Bit Name R/W Reset Value Function
31 1 Reserved - 0 G "W wwo
* Hp
B p I - 0A
g - b
1 A ¥ da Ho A Ne
0 UG W 0 i o No
bi)A T ¥, DIR=0( 't )t
0 DIR=1( )t O TIMXx_ARR
v A
16.3.5. TIM16 (TIM16_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 G "W 4o
15:0 CNTI[15:0] RW 0 v
16.3.6. TIM16 Ne  (TIM16_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 G "W uwo
Neo
" CK CNT" @
) ] fCK_PSC/( PSC[15:0]+1)A
15:0 PSC[15:0] RW 0 PSC” Hop ™ - ": Ne
v’ Hip -~ TIMXx_ EGR UGB 0
b B t L 0A
16.3.7. TIM16 ~ (TIM16_ARR)
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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 G "W wo
) v
15:0 ARR[15:0] RW OxFFFF ARR” Y - - \Y A
- VoY - b bA

16.3.8. TIM16 (TIM16_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 G "W wo
%
EY w " B"H
S
o [k WY T
a T A
7:0 REP[7:0] RW 0 Y REP.CNT [ 0 v W Hp
F REP_CNT ( REPv A ¢
REP_CNT> Hip U RCD
REPv ~ TIMx_RCR (o) V7
v Ho O b A
16.3.9. TIM16 E
- Re
Q gis- | 9 8 Y QK& QI QYNNG QE S S S IS Y TS o of o o 0 4 @O
et ter
o A SRR
0| 'r1 S| & o 3 3 ©
X o
8 Re-
set olofo olo|o]o
valu
e
TIM
16_ w
0 | DIE 5
X R
0 | Re-
C set 0
valu
e
o | T™ N
< 16_ 5
SR
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31

30
29
28
27

26

25
24
23
22
21

20
19
18
17
16
15
14
13
12
11
10

AP X O

uG

AN X O

CNT[15:0]

set
valu

N X O

TIM
16_
PS

PSC[15:0]

Re-
set
valu

ON X O

TIM

AR

Re-
set
valu

O wX o

TIM
16
RC

Re-
set
valu
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17. Vv w (LPTIM)

17.1.
LPTIM & 168 A LPTIM Lvw T Z a . G Yow A
LPTIM ~ W R w - w v A

17.2. LPTIM h

A 168
A 38 Ne ~“ 1 8a” Ne " 1& 23 43 83 16a 323 64a 128”
A "
u o LSl APB
A 16 BitARR"
A
17.3. Y w " LPTIM™ w
17.3.1. LPTIM
LPTIM
Iptim_pclk . .
g Clock domain Iptim_ker_ck clock domain
o -
<
@ LPTIM 1
Register S
Iptim |pclk interface ] 16-bit ARR
> g A
£ SNGSTRT \ 4
g —
4 <« 16-bit
A counter
Iptim_it IRQ 4-7Prescaler
- interface - -
Iptim]_ker_ck
IEtin_wkup
17-1y w
17.3.2. LPTIM p H”
17-1 LPTIMp H”
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
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Names Signal type Description
Iptim_wakeup Digital output LPTIM wakeup event
17.3.3. LPTIM B
LPTIM™ Y a @ A
RCC ~ " va p HY 1§ L- H* " y APBaLSlI T
~ A
17.3.4. Ne
LPTIM 168 ToWe” 2 Ne L = A Ne Ne PRESC[2:0] LA
N 1 E=R T
17-2  Ne
Programming Dividing factor
000 /1
001 2
010 /4
011 /8
100 /16
101 /32
110 /64
111 /128
' Iptim_ker_ck PCLK RCC_CCIPR.LPTIMSEL - Ne 2Ne T y:: A
1735. b
LPTIMz W @a timer A
A W ' LWae 0HD - [ ARRY A A
i * SNGSTRT?# 1A
W @ 0 Hp : A "H [ ARRH [ kv OHm A
17.3.6.
PRELOADP L LPTIM_ARR '
A PRELOAD B B w“0” LPTIM_ARR Kv Q “ A
A PRELOAD B I * * ¢t LPTIM_ARR s A
LPTIMAPB o  LPTIM Kernel a b v APBQ~ , Q~ v [
v W A D~ ® K v 0 bA
17.3.7. g
LPTIM_CR T ENABLEF Ga /ba LPTIMP A B ENABLEB ~ H @
a LPTIMA
LPTIM v k LPTIM_CFGR LPTIM_IER A
17.3.8. B
W3, LPTIM_CNT p B~ . B L
B Lt
B LPTIM_CR RSTAREB LA B w1l ~ kv LPTIM_CNT

ip By

A
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Cca

Y LPTIM_CNT 2 i W oo
Fv A
a BT W w B LPTIM_CNT w 0 LPTIM_CNT
A
LPTIM PCLK/HSI ~ 2 3b G Fv- A
17.3.9. debug mode”™
~ debug ~ 0 _oc DBG DBG_LPTIM_STOP B © LPTIM b~
A bA

17.4. LPTIMY w

17-3LPTIMBb YV w M #
Sleep No effect. LPTIM interrupts cause the device to exit Sleep mode.
Stop No effect when LPTIM is clocked by LSI. LPTIM interrupts cause the device to exit Stop.
17.5. LPTIMT
Wi He LPTIM_IER pa ~ 1t  Hmp T / Ho°
A - v
LPTIM_ISR - T 1 ° LPTIM_IER © T a4
T B T+ T A
T H»
- \ p (LPTIM_CNT)bL ¥ p Y (LPTIM_ARRY T B
17.6. LPTIM
17.6.1. LPTIMT (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 ARRM
r
Bit Name R/W Reset Value Function
31 2 Reserved - 0
- \
ARRM >} - LPTIM_CNT Y
L ARRM R 0 Y  LPTIM_ARR v A  LPTIM_ICR
ARRMCFB Q~ 17 ARRM
0 Reserved
17.6.2. LPTIMT (LPTIM_ICR)
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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 Res Res Res éERM Res
w
Bit Name R/W Reset Value Function
31 2 Reserved - 0
B y
t ARRMCF RW 0 BQ 17 LPTIM_ISR T ARRM
0 Reserved
17.6.3. LPTIMT 4 (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
ARRM
Res Res Res | Res Res Res Res Res Res Res | Res Res Res Res IE Res
RW
Bit Name R/W Reset Value Function
31 2 Reserved - 0
1 ARRMIE RW 0 B Y T a
0:ARRMT
LARRMT 4
0 Reserved
17.6.4. LPTIM (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 Res | Res | Res | Res ngD Res | Res | Res | Res | Res | Res
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | PRESC[2:0] | Res | Res | Res | Res Res Res | Res | Res | Res
rw rw rw
Bit Name R/W Reset Value Function
31:23 Reserved - 0
v B LLPTIM_ARR
22 PRELOAD RwW 0 0: APB o
1: [ LPTIM
21:12 Reserved
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Bit Name R/W Reset Value Function
Ne
PRESC B Ne  Ne A7y MiN T
W @
000:/1
001:/2
11:9 PRESCJ2:0] RW 0 010:/4
011:/8
100:/16
101:/32
110:/64
111:/128
8:0 Reserved - 0 G "W wwo
17.6.5. LPTIM L (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
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
RST SNG | ENA
Res Res | Res | Res | Res Res | Res | Res | Res | Res | Res ARE Res | Res STRT | BLE
rw rw rw
Bit Name R/W Reset Value Function
31:5 Reserved - 0
) B a
B p 1 0A RSTARE w1
4 RSTARE RW 0 LPTIM. CNT kv 0
LPTIM_CNT p A
3:2 Reserved - 0
LPTIM o A
B p B ) A B 1 yy |
1 SNGSTRT RW 0 * LPTIMA
t LPTIM g - B 1A p
B A
LPTIMa B,
0 ENABLE RW 0 O:LPTIM
1:LPTIM g,
17.6.6. LPTIM ~ (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 J12 J11 J10 J9 [8 7 s [5 [4 |3 [ 2 1 )
ARR[15:0]
rw
Bit Name R/W Reset Value Function
31:16 Reserved - 0 G "W wo
" Y v
15 0 ARR RW 0x0001 ARR LPTIM - \%
LPTIM g,
17.6.7. LPTIM (LPTIM_CNT)
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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

Re

Res

Res

Res | Res

15

14

13

12

11

10

8

7

CNT[15:0]

R

Bit

Name

R/W

Reset Value

Function

31:

16

Reserved

0

15

CNT

v

LPTIM y

b

v A

4 LPTIM_CNT

X.>)

Hl

>

17.6.8. LPTIM

(0]
ff
s
et

Reg
iste
r

31

30
29

28
27

26
25

24

23
22

21
20
19
18

17
16
15

14
13

12
11

10

LPT
IM_I
SR

ARRM

OO X O

Re-
set
valu

o

LPT
IM_I

CR

ARRMC

»hOXO

Re-
set
valu

o

LPT
IM_I
ER

ARRMI

0O X O

Re-
set
valu

o

LPT

PRELOAD

PRESC [2:0]

Oox o

o

o

RSTARE

SNGSTR
ENABLE

Or X O

set
valu

o

o
o

wWEF X O

LPT
IM_
AR

ARR[15:0]
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31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10

CNT[15:0]

Or X o
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18.1.
) W @ Independent watchdog IWDG™ ~ i n #a i a
A IWDG _ G b w v [ timeout v 0 B A
IWDG LSI v 4ah Fal 3 G bA
IWDG watchdogb v h H Y %o L A
18.2. IWDG h
A Free-running ¥
A LSl ~ stop 3"y b~
A 5} B
U ! v 4 0x000 B
18.3. IWDG w
18.3.1. IWDG
-7 T :
|
: prescaler register status register reload register key register :
| IWDG_PR IWDG_SR IWDG_RLR IWDG_KR !
: A 3 I
IS I I S S — H .......................... |
| |
| |
: :
: LS| 8-bit 4| 12-bit reload value |<— :
: 32kHz | prescaler {} :
! »| 12-bit dowmcounter | ————————— IWDG RESET |
T L |
18-1 IWDG
IWDG (IWDG_KR)Q 0x0000 CCCC’ ( OXFFF I A |
v "~ 0x000"" " We PH"" IWDG B~ A
b v 7 0x0000 AAAA Q~ IWDG " IWDG_RLR reload - v P [
T IWDGb w” B A
W " 1 IWDGb A A
18.3.2. P
" option bytes” u p watchdog t IWDG:: a7 f
[ vHI[F IWDGkey p Q17 BHA
18.3.3. P G
IWDG Ne a IWDG Q G A Qi T T Q
O0X0000AAAA Y~ P G A
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Ne a v - v, ¥ A
18.3.4.
" DBG_MCU A
CPU -~ * IWDG ~ stop -~ 0_c DBG T DBG_IWDG_STOP
A
18.4. IWDG
18.4.1. (IWDG_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

wilwlwIlwlwIlw]I[w]I[w w il wlIlwIlwIlwIlwI]w]w

Bit Name R/W | Reset Value Function
31:16 Reserved RES - Reserved
Keyv A
) Y W 0~ OXAAAA 1~
_ , [0 ~ w” B A
150 KEY[15:0] w 0x00 0X5555 "H IWDG_PRa IWDG_RLR :
0xCCCC * IWDG U B tbi
) L~ A
18.4.2. Ne (IWDG_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
Bit Name R/W | Reset Value Function
31:3 Reserved RES - Reserved
Ne v A
Ne v A
i * IWDG_SR PVU W OA
000 4 Ne
001 8MNe ’
2:0 PR[2:0] RwW 0 010 16 Ne ’
011 32Ne ’
1000 64 Ne ’
101" 128 Ne '’
110 256 Ne '’
111 256 Ne '’
18.4.3. (IWDG_RLR)

Address offset:0x08
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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 RES - Reserved
IWDG v A
IWDG_KR Q~ OxAAAA ~ RLv wbD [
11:0 RL[11:0] RW 0 TA [ ev i A -
RLvV Ne v A
7 IWDG_SR.RVU=0 -~ k A
18.4.4. (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 Res | RVU | PVU
R R
Bit Name RMW | Reset Value Function
31:2 Reserved RES - Reserved
v A
1 RVU R 0 B p T v A v
B D A
Ne v A
0 PVU R 0 B p T Ne v A Ne v
B D A
' IWDG_PRa IWDG_SR.RLR |va Noz IWDG_PVUa IWDG_SR.RVU 4 0A p
IWDG_PRa IWDG RLR " b P IWDG_SR.PVUa IWDG_SR.RVUuw O - I71 9 A
18.4.5. IWDG E
2 | Rre
s |9s | & S Q&K QYIS IS 3G I3 ST S o oo w < O
et ter
W
DG :
0| K KEY[15:0]
X R
0 | Re-
0] set o|lo|o|lo|lo|o|o|o|o|lo|lo|o|o|o|O]O
val
ue
0 W
X DS PR[2:0]
0| R
4 olojo
0 W
x | 0% RL[11:0]
g LR
olo|o|o|o|Oo|O|O|O|O|O]|O
0 [\ o D
X DG & E
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19. 12C o
19.1. :
I2C(inter-integrated circuit) 0 L v
av ae A % Sm” &
19.2. 12C h
A Slave master
A h w " YA mastef 37 y A slave
A b
u %o osmT 100kHz
" Fm™ 400kHz
A b4 Master
U  Clock”
i Start Stop
A by slave
a 12C
i StopB 0
A 78
A "~ General call”
A B
a 0 7/ B
a b B
i 12Cbusy B
A B
0 h & X
u / D ACK failure
U  Start/Stop
U  Overrun/Underrun( w )
A 7 w
A p B
A w
A~ PEC packet error checking™ *
U PECv™ y Tx ¥ W@ bytes)
i byte A PEC
19.3. I12Cw
19.3.1. 12C

>
>

W L 12C
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Data register

SDA [ Noise | N Data
filter control
Data shift register

)

l Comparator ‘

l PEC calculation ‘

&

Own address register

PEC register

SCL[ Noise Clock
) fitter | control

Clock control register
CCR
control registers
CR1&CR2

Control logic
interrupt
19-1 12C
19.3.2.
12C Y ¥ '
.0 Slave transmitter”
, C Slave receiver”
. 0 ~ Master transmitter”
, " Master receiver”
W A o P Tt oo h e A HT
t h ® [t AH h w A
19.32.1. H
b w master 12C o ~ b - ¥ H* Ay D Y ) YA
) A p A ) master I71 p L7 A
b u slave 12C o Z (7B ) general call A » L general call
£ A
8B " - b~ B [kA Start le A 7 master
0 A
W e D 8a 9a - W @ B (ACK) U Aadv I A

207271



PY32F002A V" v G & q

| | | |
SDA : | ! !
| \: !Mssx x x N ACK :/_E_
! gy
Lo L
SCLK I I I I
BRYAVAL B
— A
Stop
19-2 12C \
p~ a ba ACK “BA 37y 12C o ~ 7-bitt / general call ~ A
19.3.3. 12C A
19.3.3.1.a [ 12C
12C » RCC_APBENR1 I2C_ENB v I2C_ CR1 PEB g
12C A
19.3.3.2. 12C
" master  slave N~ %o hold setup 12C A Q
I2C_CCR I2C_TRISE A
19.3.4. 12Ctc
" 12C o b slave Ar slave ® [ master Yo We
p A
W - I2C_CR2 T ~ A - '
%  WNu' 2MHz
Vw' 4MHz
W [ p~  SDA :': - [ shift b OAR1
general call ( ENGC=1) A
bY
12C o i s Wa p A
y
2C o yn®
o ACK p 1" 17 We [
e D B ADDRB” 3 ITEVTENB 1% T
C /A TRAB L ¢ 0 A
19.3.4.1.¢ O
[ ADDRB ~ ° v B 1" Slave - “t DR -
p  shift 0 [ SDA: A
Slave v SCL [ ADDRS® v 0 Q" DR A
[ I ' TXEP p B 3 ITEVTEN ITBUFENB™ 1% WaeT A
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TXEB B P RWa 0 B Q~ [ 12C_DR * t BTFB

B ASlave v SCL” [ BTFB ) " SR1H ~ PQ~ I12C_DR ~ A
7-bit slave transmitter
S Address A DATA1 A DATA2 A DATAN NA P
EV1 | EV3-1 | EV3 EV3 EV3 o EV3-2
19-3¢ O D !
Legend: S= Starf p ~ , Sr= Repeated Starf p~ ,P=Stop A p"~ A=
Acknowledge’ ~ , NA= Non-acknowledge’ b ~ ,EVx=Event(ITEVFEN=1 “ T )
EV1: ADDR=1, ® SR1 P SR2 ADDR B
EV3-1' TxE=1, shift empty, empty, DR Q Datal
EV3 TxE=1, shift b empty, empty DR Q" Data2” TXE
EV3-2: AF=1; » AFB QO B
19.3.4.2. ¢
[ ADDR = ° v B 0 slave o B { SDA
[ DR Alc o [ @ ni o

o B ACKE™ 1% Ta I
e b RXNE=1A 3 ITEVTEN ITBUFENB ™ 1% Wae T A

RXNE B~ f H |F* DR ¥ 1 BTFSB B~ BTF
"~ ¥ I12C_SR1H4 P I2C_ DR " H | slavew v SCLA( 1 )A

7-bit slave receiver
Address A DATA1 | A DATA2 I A | DATAN | A P

L

EV1 EV2

EV2 EV2 | EV4

19-4¢ b !
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledged, EVx= Event(with interrupt if ITEVFEN=1)
EV1 ADDR=I ® SRT SRZ ADDR
EVZ RxNE=1, DR B
EV4 STOPF=1, ® SR1 * QCR1 B A
Note:
1) EVlievent v SCL | P sequence A
2) EV2 o sequence |k byte D [k A
3) SR1 P - @0 B B~ sequenceA ADDR
STOPF B~ Y 1 sequence
ADDR=1 & SR P SR2 STOPF=1" & SRI 'PQ CR1A
A G ADDR STOPFH, B 0 B~ A
19.3.4.3.7 H
D W e master We A b slave [ p
e P B STOPF 2w ITEVIENB® 1% WaeT A
®» SRI' QCRT STOPF 8 A~ & EV4™
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19.35. 12Ch
Master 2C o ° D * H* Ay D Y ) YA
) A
START B ERE Y D" ~ 3, master A
Y 4 master b ‘
A I2C_CR2 T ~ '
A L
A S
A I2C_CR1 :
A I2C_CR1 T STARTB 4 I' ™ )
12C - ‘
A %  Wuw' 2MHz
A Nu' 4MHz
19.351. h *  clock
CCR y:is A W - scL v A & slave” SCLH™ ©~  SCL
3 B " master TRISE [ v SCLH™ A
SCL v v slave scL - A [ scL (
A w3 G SCLa A
SCL v G A
* 4 g slaveb SCK ¢ scLi:1 ¥ [ sCLi: A 0 i 3
' A @ L SCL :': A1 " SCL VIH ~ 7T T Ps: SCL T
Ty b ¢ APB SCL Al TRISE T
Y SCL: 1 v~ SCL G A
19.3.5.2. )
BUSY=0 ~ START=1" 12C o Wae Stat »p~ ® master (MSL B A
‘' master I STARTH ~ [ v p~ Wae ReStart o A
W O0F Start o
e SBB p B 3 ITEVIENBE ™ 1 v WeT A
master SR1 © P slave Q" DR A" Transfer sequence EV5~
19.35.3. ¢ 0
slave p B [ SDA :: A
o 78 Y EWe A
W ¥
— ADDR B p B 2w ITEVIENB® 1% WaeT A
Master SR1 - SR2 A
¥ slave v B~ master_ 0 v ~ A
e 7B -
- "0 " h 0 ¢ v Bw OA
- - " h 0 ¢ v B ou TA
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TRAB h 0 A
19.354.h ©
b = 3, ADDRB | h master ~ p B t DR 0 [ SDA
s A
Master =~ [ We Q" DR 4 EVe 1T A
[ ACK I~ TxEB p B 3, INEVFEN ITBUFENB~ 1 Wa T A
TXE B” F W 0 Ho|E Q [ DR 1 BTF
BA BTF  I2C_SR1H ~ PQ I2C_DR “HI|F12C o G SCLuv A
” H
DR TQ" W @ il STOPBE” Wae A D ( EV8_2) 12C
0 o[t (MLS® )A
‘ TXE BTFB B ~ A ) F EV82Hm A
7-bit master transmitter
S Address A DATA1 A DATA2 A DATAN P
EV5 EV6e | EV8_1 | EV8 EV8 e | EV8_2
19-5h O D !
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5 SB=1, SR P DR Q- B
EV6 ADDR=1 SRI P SRZ B
EV8 1 TxE=1, shift empty empty DR Q Datal
EV8 TxE=1, shift b empty empty DR Q Data?
EV8 2 TxE=1, BTF=1, Q Stop# - p O F StopP ~ TxE BTF
Note:
1- EV5,EV6,EV8 1 EV8 2Hwm~ SCL v T P sequence
2- EV8 b sequence 0 s A EV8 b sequenceb LD
s a BTFq TxE ° b# v A
19.3.5.5. h
0 ADDRH ~ I12C o "~ h A M~ 12C o ¢ SDA
- P B DR A @ Y 12C o w Ynm b
. ACK B B 0FWa I A
e b RxNE=1 3 INEVFEN ITBUFENB ™ 1 v WaeT A
RXNE 8 B f |- DR T T BTF=I
BTFH [ 12C o G SCLuv ' ¥ I12C_SR14 P ¥ I2C_DR BTFB A
7 H
Method 1: ) 12C T neo T
Master ( Slave [ W @ “ 0 Wa NACKA [ NACK ~ Slave SCL
SDA LAMaster ~ Y0 Weae Stop/Restart » A
1) u= [ W@ ¥ Wa NACK I~ p H @ H p He RxNEH®
Ho) ACKB A
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2) 3B WaeA / P~ P p H @ H (P e RXNEH® H )

STOP/START B A
3) i e T A p = B EVeH (EV6_1 ~ ADDRH )A

A p " 12C o " [t (MSLB )A

7-bit master receiver
S Address A DATA1 AY DATA2 A DATAN NA P
EV5 EV6 | EV6_1 EV7 EV7 o EV7_1
19-6 1:h 0

Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5 SB=1" SR1 PQ DR B
EV6 ADDR=1" SRI P SRZ B
EV6_1 i He~ b le A
EV7 RxNE=1" DR B
EV7_1 RxNE=1, DR * QACK=0 B STOP
1- 1 @ Tt y~ 17 v NA
2 EV5,EV6HmD” SCL v T P sequence
3" EV7 b sequence 0 s A EVT » sequenceb kD

D | A a BTFq RXNE b# v A
4 EV6_1 EV7_1  © sequence o ACKH [ A
Method 2: @ 12C T Tb ne - a

@ * DataN-2 - DataN-1H ~ "~ RxNE BTF B A
DR DataN-2 |k~ ACKB~ y G DataN ACKH |- A o DataN-2 H
B STOP/STARTSB ~ DataN-1A RxNE B ~  DataN

7-bit master receiver

S Address | A | DATA1 | A | DATA2 | A |

| DATAN—2| A I DATAN—1| A

| DATAN-1| NA | P |

EV5 EV6 EV7 EV7

EV7_2 |

EV7

h 0

Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)

19-7 2:N>2
EVES SB=1,&® SR1 " PQDR )
EV6 ADDR & SRI P SRZ B
EV7 RxNE=1, DR B
EV7_2 BTF=1, DataN-2 DR T~ DataN-1
DataN-2A B STOP  DataN-1
Note:
1" EV5,EV6H®D” SCL v N [
2° EV7 o sequence 0 s
D | A a BTFR RXNE

B

shift T° Q ACK=0 DR T
P sequence A

A EV7T b sequenceb LD
* b# v A

212271



PY32F002AV° v G & q

e 3a
[ RxNE=1_  _ Nothing(DataN-2 not read)A

DataN-1 received

BTF=1, shift data full DR 2, DataN-Z shift 2 DataN-1, | SCL
v 3 i
ACKB

DR T DataN-2, | ®  shift DataN
DataN " with a NACK™
Q START STOPB

DataN-1
RxXNE=1

DataN
Yii: N>2 Ale 2@ Ny b Ta YW '

e2a ’

i B POS ACKEB
ADDR B
ADDR B
ACK B
BTF B

Q STOP B
DR H

7-bit master receiver

S Address A DATA1 A DATA2 NA P

EV5 EV6 | EV6_1 EV7_3

19-8 2:N=2 h 0
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)

EV5 SB=1,¢ SR1 * PQ DR v B
EV6 ADDR=1" ¢ SR1 v SR2 v ADDR B
EV6_1' " BHPA EV6 ~ 3 “ ACK

EV7_3 BTF=1" Q STOP=1" H H DR Datal Data2”

Note:
1) EV5,EV6Hm® SCL v il [ D sequence
2) EV6_1 o sequence o ACKH |
ol a ’
i ADDRHm® ~ ACK B
ADDR
Q STOP START B
RXNE B~
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7-bit master receiver

S Address A DATA1 NA P

EV5 EV6_3 EV7

19-9 22N=1 h 0
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)

EV5 SB=1,& SR1 " 'PQ DR N B
EV6 3 ADDR=1" Q ACK=0A & SR1 - SR2 - ADDR® A  ADDR ©Q
STOP=1
EV7T RxNE=1, DR B
Note:
EV5 Hip w SCL v T P sequence A
19.3.6.
19.3.6.1.

W D T12C o [ W e A D1 A
e BERR B Byt % ITERRENB ™ 1% WeT
e slave ' XK ~ P ‘
— Start ©~ slave W W@ Restarf A p A
— Stop b~ slave A p b ) A
e master ' ©b v b | o A D _ T o A
19.3.6.2. (AF)

0 [ W@ B A '

o AF B B~ 3 ITERRENB ™ 1% @®aT
o [ Wae NACK ~ B ‘
— G slave ~ b A
— G master =~ ® Wae A ) repeated startA

19.3.6.3.@2 X (ARLO)

12C o [ x 7 & «x v ‘
e ARLOB p B L ITERRENB ™ 1% e T
e2C o ~ [ (MSLB YA 12C o k¥ e Tt Wael T C
p Ty master 0  repeated start  H
[ ] b
19.3.6.4. overrun/ underrun (OVR)
slave 7 Y 12C o v [ W@ (RXNE=1) P
DR T|Fve ¥~ 10 overrun A
[ J K
e overrun T p RxNEB ~ 0 0 W o0

214271



PY32F002A V" v G & q

slave I}’ T 12C o 0 TR [ H |
Q" DR (TXE=1) 1 0 A ‘
e DR T [ve o F
. 0 underrun  ~ X ( Ab 12C %o
DR
0 W @ v ADDRH Wae SCL:1 H Q™ DR ' b A
T X W @ A
19.3.7. SDA/sCL L
° "H )
—0 ' TxE=1f BTF=1 12C o D [G Wy p U SRI
Q (DR  shift YA
— ' RxXNE=1f BTF=1 I[2C o [ G yy oy D SRT
DR(DR  shift YA
° slave T '
- RXNE=1" [ Me | DR ¥~ 10 overunA [ W @ x A
- TXE=T 0 @ Ho|F Q DR t0 underrunA 0
FA
) Ql LA
19.4. 12C T
19-112CT
T Hm Hop Le
B 0 (Master) SB
0 (Master) Y (Slave) ADDR
[ A (Slave) STOPF ITEVTEN
D BTF
Il RxNE
s T TXE ITEVTEN  ITBUFEN
BERR
& ¥ (Master) ARLO
AF ITERREN
/ OVR
PEC PECERR
19.5. 12C
"y half-word word A
19.5.1. 12Cc L 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
NO
SWRS | Re | Re | Re PO AC STO | STAR STRETC ENG Re | Re | Re | Re | Re PE
T s s s S K P T H c s s s s s
RW RW | RW | RW RW RW RW VFf/
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Bit Name R/W Reset Value Function

15 SWRST RW 0 0 12C b 6 P

' B~ Y & error locked A
[2CA  BUSYB w T 2

[ A p A

14:12 Reserved RES - Reserved

ACK/IPECE ~ & ~Y p B/
Y PE=0 ) A

0 ACKe L |k & p

(N)ACKA PEC 8 [ p
PEC

1 Ackp L B noa
(N)ACKA PECB B

11 POS RW 0 MW e PEC

" POSGB 7 2 T
Wi A

4y 3 NACK 2ea - ADDRH
ACKB A

Y 2@ PEC U

POSB H ~ ADDR stretch Hub PEC

B A

B/ ) PE=0

10 ACK RW 0 0)

9 STOP RW 0 L

QT

8 START RW 0

Qn RE
V]
V)

® [ master mode”

Slave™ A
ADDR BTF LA B 6 slave
7 NOSTRETCH RW 0 T p BA

6 ENGC RW 0 0) NACK 00h

Y
Y ACK 00h
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Bit Name R/W Reset Value Function
5:1 Reserved RES - Reserved
12C a A
0
1 12Cq
0 PE RW 0 ' b v L
Y 12C A
G PE=0 B A
h n - b B A
' 3 STOP/START/PECB ~ ] @B H |'=“ pb K v 2CCR1 Q b’ ?
Ty STOP/START/PECB A
19.5.2. 12c L 2 (I2C_CR2)
Address offset:0x04
Reset value:0x0000
15 [ 14 [ 13 | 12 11 10 9 8 7 6 | 5] 4]3]2T]11]0
Res | Res | Res | Res | Res IT- ITEV- ITER- | Res | Res FREQ[5:0]
BUFEN TEN REN
RW RW RW RW | RW [RW [RW | RW | RW
Bit Name R/W Reset Value Function
15:11 Reserved RES - Reserved
I T a A
10 ITBUFEN RW 0 o) TxE=1 RxNE=1 ~ b~ T
1 TXE=1 RxNE=1 % Hw» T
He T a A
0
' H Ho T
ne o1 7 T
SB=1" h v
9 ITEVTEN RW 0 ADDR=T" h .
STOPF=1" ¢ -
BTF=1 » TXE RxNE Hp
ITBUFFEN=1" TXEHuwp 4 1
. ITBUFEN=1" RXNEHwp 4 1
F T a A
0 F T
' H ¥ T
he o 7 T
8 ITERREN RW 0 BERR=1
ARLO=1
AF=1
OVR=1
. PECERR=1
7:6 Reserved RES - Reserved
12C A
APB v Ty
L 12CV setup  hold A
"H T AMHZ %0~
100k™ & 12MHZ 400Kk™ ~
APB A
5:0 FREQ RW 0 000000
000001
001000 8MHz
0110000 24MHz
T A
19.5.3. 12C 1 (12C_OAR1)

217271



PY32F002A ¥ ° v

aéq
Address offset:0x08
Reset value:0x0000
15 14 13 12 | 11 10 9 [ 8 7 ] 6] 5] 4] 3 2171 0
Res Res Res Res | Res Res Res ADD[7:1] Res
| [RW [ RW [ RW [ RW | RW [ RW
Bit Name R/W Reset Value Function
14:8 Reserved RES - Reserved
7:1 ADDJ[7:1] RW 0 0 7-18 A
0 reserved
19.5.4. 12C (12C_DR)
Address offset:0x10
Reset value:0x0000
15 14 13 12 11 10 9 8 716 ] 5] 4]3]21]1]]o
Res Res Res Res Res Res Res Res DRJ[7:0]
RW |[RW | RW | RW [|RW | RW | RW | RW
Bit Name R/W Reset Value Function
15:8 Reserved RES - Reserved
8P 7 p H @ buffer”
W e Nez G [ ~ RX_DR™ a
o " TX_DR™ A
ﬁ [
QW e DR - Q[TKDW'
S D AW D © TXE=1"~ i
NWwae DO Q~ DR T 12cC G
A
7:0 DR[7:0] RW 0 [ | DR . RX_DR"
" RxNE=1" A [AWe  ~ RxNE=1" H [
¥ ST A
1) slave 7 bw  copy DR
2 »8b (o] e TXE=0' Q-
3) ACK I 0 ARLOHm®" [
bw copy | ' b [
19.5.5. 12C (I2C_SR1)
Address offset:0x14
Reset value:0x0000
15 | 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | Re | Re | PECER OVR AF ARLO | BERR | Tx | RxN | Re | STOP | Re | BT | ADD | S
S S S R E E S F S F R B
RC WO | RCW |RCW|RCW|RCW]| R R R R R R
0 0 0 0
Bit Name R/W Reset Value Function
15:13 Reserved RES - Reserved
0 PEC A
0) PEC - [ PEC ACK
ACK=1"
12 PECERR RC_WO 0 1 PEC - [ PEC NACK b
ACKuY y v~
B pQO N PE=0 )
A
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Bit Name R/W Reset Value Function
/ A
0 /0
1 ¥ /A
NOSTRETCH=1 ~ ¢ M B P
g
T [ Ve " ACK
n-- p ¥
0 x A
11 OVR RC_WO 0 . . .
- 0 T U Ve N
(o) v i}
H A
B pPQO0 ~ PE=0 )
A
) Q b
SCL 1 ~ 0 b 0
G A
A
0 .
1 A
10 AF RC_WO0 0 - 6 A
B PpQO - PE=0 )
A
2 X " h ~ A
0 [ x
1 [ x A
o L s Wah TP
9 ARLO RC_WO0 0 B A
p PpQO - PE=0 )
A
ARLOHbH ~ 12C o ~ ® C
© M/SL=0" A
P2 A
o) A pF
1 A p¥F A
8 BERR RC_WO0 0 0 [ A p” B
B 1A
B PpQO - PE=0 )
A
w "0 ~ A
0 .
1 "\
0 - " B T
0 b B A
pQ [ DR " B~ 0
7 TXE R 0 W @ A D PE=0 )
: A
[ e NACK WWwe 0
PEC PEC=1"" B b B A
Q" 1le O - ey
BTF Q~ b TXEB ~
u A
" ~ A
0) w
1 A
- bu 7 B
6 RXNE R 0 A v b BA
) Q bw -
PE=0 ) A
' v BTF ~ 0 b RxNE
BY oy w A
5 Reserved RES - Reserved
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Bit Name R/W Reset Value Function
A ) B~ A
0] [A B
1 [A »pA
W e H ~ ACK=1" ~
4 STOPF R 0 3 [ A P ~ P
p U I2C_SR1 y
Q b B~ PE=0 5]
B A
' [ NACK ~ STOPFB bw B A
3 reserved
D B A
o
T wW—
ne " 1 » B slave
" NOSTRETCH=0 ' master
NOSTRETCH ~ =
i v [ @ ACK
o~ f i}
2 BTF R 0 ~ RxNE=1" A
] T We £
Q- ~ TxE=1" A
p U 12C_SR1
[OJ ) B D A
p PE=0 ~
[Wm NACK ~ BTFBE b w B A
0 "~ h N ~ A
p U I2C_SR1 T I2C_SR2
B' PE=0 ~ A
Y ° Slave™*
o by [
T Yy A
[ ¢ L OAR general call
A ) B B A
L ADDR R 0 Note: slave 7
sequece’ 4  ADDR B " ® SR1
“'P SR2 A
0 ~ Master”®
0 0 '
1 0 A
78 - [ ACK byte
Note: [ NACK -~ B A
B " h A
0 P’
1 p 0
0 SB R 0 i 0 p - B
[ o 0 12C_SR1 v
Q b B PE=0
A
19.5.6. 12C 2 (12C_SR2)
Address offset:0x18
Reset value:0x0000
Note: 1 a. ADDR B I2C_SR1 B~ [2C_SR1H4 P 12C _SR2 3w
ADDR B A T 0 [2C_SR1 ADDR B B STOPF B -

A
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15 [14[13[12[11]10[9 ] 8 7 6 4 3 2 1 0
Res Res Res Res GEN- Res TRA | BUSY | MSL
CALL
RIRIRJIR|IRI]IR]JR]I]R R R R R
Bit Name R/W Reset Value Function
15:7 reserved
8 T - A
0 [ 8 :
4 GENCALL R 0 1 ENGC=1 -~ | s A
Y We A p We p
PE=0 ~ A
3 Reserved RES - Reserved
o/ A
o
1 0
@ D -
2 TRA R 0 R B A
[A ®~ STOPF=1""~
P a @ X ~ ARLO=1""
PE=O ~ o A
A
0 st
1 H
1 BUSY R 0 [ SDA  SCLwu Y b BA
[WeA » ~ A
IF T o
"~ PE=0" H A
he A
0 slave
1" master
0 MSL R 0 f o Gh " SB=1" ~ p B’
i : [WeA  »~ STOPF=1" a
@ X ~ ARLO=1" a PE=0 ~ P
A
19.5.7. 12C L (I2C_CCR)
Address offset:0x1C
Reset value:0x0000
15 14 13 12 [12J10] 9 [ 8 [ 7 |6 [ 5[ 4] 3 [2]17]o
F/S | DUTY | Res Res CCR[11:0]
RW | RW RWIRW|/RW]IRW ]| RW [RW|RW [RW ]| RW [RW]| RW | RW
Bit Name R/W Reset Value Function
12C h A
15 FIS RW 0 0 %o
1
\l A
14 DUTY RW 0 0 N Tiow/ Thigh=2
1 ' Tiow/ Thigh=16/9
13:12 Reserved RES - Reserved
I % W L Ne " h
A
Ne G h  scL A
. %o "
11:0 CCR[11:0] RwW 0 V  Thigi=CCR x Tpclk
V  Tiow =CCR x Tpclk
V  DUTY=0:
Thigh=CCR X Tpclk
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Bit Name R/W Reset Value Function
Tiow =2 X CCR x Tpclk

V. DUTY=1(4 [ 400KHz):
Thigh=9 X CCR x Tpclk
Tiow =16 X CCR x Tpclk

1. H v 4 0Ox04 DUTY
 "H v u 0x01
2. Thigh=trscL)*tw(scLH)
3. Tiow=tyscL)+tw(scLL)
4 ;
5 7 PE=0 ’
6. fex 10MHz o) Y
*  400kHz R @
19.5.8. 12C TRISE (12C_TRISE)
Address offset:0x20
Reset value:0x0000
15 14 13 12 11 10 9 8 7 6 5 43 2]1]o
Res Res Res Res Res Res Res Res Res Res TRISE[5:0]
RW|[RW |[RW [RW | RW | RW
Bit Name R/W Reset Value Function
15:6 Reserved RES - Reserved
I % W E " h ~ A
"B L master mode }° SCL{
A A SCL
PR © SCL G Ve
A
"B v |2C ¥
SCL:: 1 } w 1A
5.0 TRISE RW 0 Dt % T "H SCL': A W
1000nsA 12C_CR2 T FREQ[5:0]
T v 6 Ox08 Tpclk=125ns" t+ TRISET
W 0x09 1000ns/125ns=8+1=9" A
v3  ywv [ TRISEp A
bu Tt NeQ~ TRISE
Yy G thcnG A
' PE=0 A
19.5.9. 12C E
Offset Register = ) 9 & ! S o ® ~ © 0 < ™ o~ = o
= = 5 O
n o [ S) Q
l2CCR1 | & S| 8o | 285 2|¢ w
0x00 % e < |||z x| @ z
Reset value 0 0 0 0 0 0 0 0 0
z ' '
Ll Szl xz )
0x04 I2C_CR2 v:§ LI|:J'LI_J E&J FREQI[5:0]
Reset value o oo o] o] o] o o] o
0x08 12C_OAR1 ADDI[7:1]
Reset value o] o] o] o] of o] o
I2C_DR DR[7:0]
0x10
Reset value 0 0 0 0 0 0 0 0
14 T
| o o x w = o w x
@ S LL | n g zZ = o m
oxta | 12C-SR1 Ej 3| < |E|uW|&|E g m| Q|
Reset value 0 0 0 0 0 0 0 0 0 0
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Offset Register o = & & ! S o ® ~ © o < ™ o~ = o
I >
Z 1 < n 1
12C_SR2 x %
0x18 = 08 F |l 2| 3
Reset value 0 0 0 0
I2C_CCR o | 5, CCR[11:0]
0x1C - L | B '
Resetvalue | 0 | 0 o] o] o] of o] o] o] o] o] o of o
I2C_TRISE TRISE[5:0]
0x20
o] o] o] o 1] o
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20. 0 (USART)
20.1.
0 (USART) t 3,W La 3 %NRZ vy H
ni " AUSARTZ Ne 0 L A
i H v Ao HA "H HA
20.2. USART h
A nft H
A NRZ %o
A T 160 80 T
A b -
A -
A T 8p 98
A T A B~ 28 -
A W Fw
A 4 AT
A 0 a B
A ) L
A
a buffer
U 0 buffer
U D
A E L
U 0 B
i
A T
u CTS 1
U 0
U 0
i
r
i ¥
i
a b
i
A H
u bY “ ¢ °7
A ¢ ‘
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20.3. USART w

USART o :iZe biT W Ak.v USARTT H Ha
~ (RX) © F (TX)A
RX v A v # s A
@ 0O FA O v F ( /O o A O M N
T OTX G A A /0o G 0 A
A 0 F e
A Ve B
A Ve 8 9B ) v Bk
A 1a2e A B~
A g Ne 0 © 128 4B
A Ve (USART_SR)
A (USART_DR)
A Ve (USART_BRR) 128 48
T A
CK' 0 FA
EN D © ( StartP  StopB:': - o Ty ¥
B FWe YA 7y RX: A Ty L B ® LCD
A B o~ A
W 1 P T '
A nCTS: 0 ~ - ko 7w 5 A
A nRTS: 0 Ny v - USART %o A
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PWDATA PRDATA
Write DATA REGISTER(DR)
-~~~ 1y~"~"~"~""~"~"~"~"~"~"~~"~~""~"~~"""A'frr0/V0/V0/mm il
| cpU JL cPU :
: Transmit data Receive data 1
: register(TDR) register(RDR) :
| |
™ “— IrDA T :
Ry [j—| SR : |
EDDEC | Transmit shift register —>| Receive shift register :
SW_R BLOCK : _T |
x S A
GTPR
[ &1 | psc | | ckconTRoL M1 CK
CR3 J CR2 T T T T
| SCENl NACKl HD| IRLP| IREN | | LINE |STOP[1:0]| CKEN| CPOL| CPHAl LBCL |
CR2 CR1
USART Address | UE | M| WAKEl PCE| PS | PEIE |
RTS +~—| HARDWARE I -
FLOW
CTs CONTROLLER ﬁ
Y [ Receiver
_| TRANSMIT WAKE _| RECEIVER clock
CONTROL UP UNIT » CONTROL
CR1 L‘ SR
| TXEIE | TCIE| R):SE| IDLEIEI TE| RE| RL\JN| SBK | | cTS | LBD | TxEI TCI RXNE IDLE| ORE| NE| FE| PE |
A,
N
USART INTREEUPT
CONTROL
USART_BRR
TE —™ TRANSMIT RATE
CONTROL
—| /16 | | /USARTDIV |<— ?
t | DIV_Mantissa | DIV_Fraction
Focux 15
"~ x=1,2 4 0
RECEIVER RATE
RE — CONTROL
Conventional baud rate generation
20-1 USART
Y USART_CR1 T M8~ 8 98 A B TX GV y
A B G A
< u n W y R W B (1 B 37
LA B B A
~ W PN [0 A B~ 3 "0A ~ “ b P
1 2eA B (1) B A
o — o a v o N a0 ~
U W 0 0 a P Nez B NoZ u 1 A
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9 bit word length(M bit is set),1 stop bit
Data Possible
frame parity Next Next data frame
Start bit start
bit | sito [ sitr [ si2 [ sit3 [ sita | sits | site | Bit7 | Bit8 [srop | bt
bit
ClockK J'_*:‘L
Start
bit
— Idle frame
] ; Start
Break frame Top' bit |_
bit
** LBCL bit coptrols last data clock pulse
8 bit word length(M bit is reset),1 stop bit
Data Possible
frame parity Next Next data frame
Start It start
bit | sito | sit1 [ sit2 | sit3 | sita | sits | sit6 | Bit7 |g0p | it
bit
—
ClocK ok |
Start
bit
Idle frame J
| Start
Break frame Tc)p' bit |_
bit
** | BCL bit controls last data clock pulse
20-2
20.3.2. 0
0 M B O 8B 9B A b a B (TE) 0 B T
TX 5 F I CK :: FA
20.3.2.1. 0
USART 0 COTX s @ F v B A USART_DR T oala
p 0 B H I A
@ H|F Wav B’ H A B~ i - A USART A B
"1 2eA BA
D b B TEB ™ ¢ TX oy A A b
Fox A
TEB 0 Wa A
20.3.2.2.7 A B
@ 0 A B B "y L 2 B 13312 A
HNlieA B A BB v A
2)2e A B 7 G USART ad yi L A
© A B A
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108 v v A B( m=0 Y 118 v v A B (m=1 )Ab D
( 6 10 118 A
Possible
i Dat
3) 1 stop bit fraamae par'ity Next Next data frame
Start it start
| bit| sito [ sit1 | sit2 [ i3 [ sita | Bits | Bit6 | Bit7 |srop | bit
bit
[
b) 2 stop bit Data Poss?ble data f
frame parity Next Next data frame
Start bit start
| bit| sito | sita | sit2 | 8it3 | sita | sits [ site | Bit7 [2stopbit | i |

20-3 A B
1) USART_CR1 it B UEB USART
2) USART CR1 MB H A
3) USART CR2T A B B A
4)# USART_BRR A
5) USART CR1T TEP " 0 We bu W 0 A
6) 0 Q USART_DR (*® TXEB)A - Wa | W
7A
7) USART_DR TQ" W e v TC=T W@ D
USART ~ A B D A w o A
20.3.2.3. 9 H
TXEB Q b A TXEB ) - '
A ¢ TDR [ B - 0
A TDR
A Niea " Y Q USART DR bw o -
TXEIEB - " WweT A
USART 0 *  USART_DR Q b TDR v
L B A
USART 0 TG *  USART_DR Qb
- D Y TXEB 9 A
W 0 A BD ) f 3, TXEB ™~ TCB - USART_CR1
B Trw” T A
USART_DR TQ v e 7 USART H [t L
( W owmlF & TC=1A
ne » TCB

I W  USART_SR ’

T

>

Lp
L

TCIE
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2 QW USART_DR A
“ TCB 37 vy ) 0606 A 7 I H Na A
\dle Frame 1 Frame 2
preamble Frame 3
TXline HEEEEEEER SN EEEEEEEEn
Set by hardware cleared Set by hardware cleared
TXE flag —/ /’\ by software r\ by software
Set by hardware
USART_DR| FL ) F2 X F3
TC flag /‘
\ / Set by hardware
Software Software waits j /
enables the Until TXE=1 and writes F2 TC is 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 untilTe=1
20-4D TC/TXE
20.3.2.4. -
SBK™ 0 Wa ~ A O0_ MBA SBK=I 6 -
TX 3: 0 Wa ~ A 0 ( - A )SBK p B AUSART W
@ "W 1" v G £ N0 B A
’ 0 HIF" ®oi B = SBKB” b b A 0 He
~ SBK®B LD @ = A BH A
20.3.2.5. g
B TE a USART Wa o W A
20.3.3.
USART"™ Yy USART _CR1 M8 8B OB A
20.3.3.1. B
USARTT" FWe 1Yy we [ We B A L' 1110X0
X0X0000
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RX state Idle Start bit |
o L
Sfiic::s:e T T T Tl T2 t t T5 T6 T7 .T8 T9 TlO 11 12 13 14 15 .TIGT
N ol N
L 1 sample, o
el Lo P Lo
Siln;ie T T T TX TX TX TX TX TX TX .TX TQ TlO T11T12 T13T14 15 .TIGT
o S es
11 1 0 X 0O X 0 X 0O 0 o 0 X X X X X X
AN
Fling e sonto3  bsoutor
at 0 at 0
20-5 B
I H ¥ B u [ b BY I
w0006 (3a5a7"k W iy 8a 9a 10 H Wwoo0a) [
RXNE B RXNEIE=1 :t* T A
H 3@ 2a@ 060063 5a 7P 8a 9a 10°P Y
TPy NE B A b @ T B w -
b B )A
W 3e 2@ 600635378 8a 9a 108 y
LY NE BA
20.3.3.2.
USART - v B &rC RX A * USART_DR
BGp B H A
1. USART_CR1 UE 1 USARTA
2. USART_CR1 MB
3. USART CR2T QA B @
4. % USART_BRR A
5. USART_CR1 REB A - B A
W [
e RXNE B B A B p [ RDRA - £
by T YA
o RXNEIE B YT A
° [ - ¥ -

F(
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[ ]
o 1 | - p USART_DR RXNE B A RXNE 37 vy Qo
A RXNE B AW s Y o F A
‘ " REB b B A RE B -k x A
20.3.3.3. -
[ e * USART'E W A
20.3.3.4. -
W [ 7 [ woTor IDLEIE B Y WeT A
20.3.35. ¥
RXNE B~ i [fe ~ 10 F A RXNE B C
B [ RDR A RXNE [ @ B A N [© RXNE
-y v A
e OREB B A
e RDR p bwkx A USART_DR [ &k A
o 0 TY [ o A f L
o RXNEIE B ST Y A
. USART_SR  USART_DR b~ " B OREB
‘* OREB B ~ la x A w °~ ‘
o RXNE=1 :': ¥ @ RDR:~ "y FA
o RXNE=0 e * RDR K =~ A @:Wa RDR
T 0 i [ 3 X ) v T 0 A ! ( USART_SR
USART_DR H [ v 37 6 A
20.3.3.6.
a ( ) v# - A
woe L
Do Kabledvatdes 4
sz;lrzzle T Tl TZ T3 T4 T5 TG T7 :TS T9 Tlo T11T12 13 T14 T15 :TIGT
b : : 6/16 b
oL 7116 e ||
20-6
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20-1
' NE B v
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
T ‘
e RXNEB :': 1 NE A
. B D [ USART_DR A
e Jea H ' 1 T A ° uwNE B RXNE B * RXNE
T A I H ' I} 3, USART_CR3 TEEBR” ¥ WeT A
@ ¥ USART_SR P ¥ USART DR - NE B A
20.3.3.7.
Yh o [ '
G A A B £F A
B
e FEB 5}
. c B D [ USART_DR A
o H - T A ~ @B RXNEB - T A [
H ' W USART_CR3 T EIEB B " T A
USART_SR USART DR b~ " B FEB A
20.3.3.8. - A B
" A B A o "y L 2 Lg -
Ty 1 2eA
A 1eA B la A B g 9 10 A
A 2eaA B 2aA B WA B g 9 10@ A W @
A s [ W@ v A weA BBP A SeA
B RXNE A
20.3.4. Ne *
Ne * 0 USARTDIV T v A
Tx / Rx fCK /(16*USARTDIV )
fCK USARTDIV ¥ @ - A 128 vy USART BRR
A
Q" USART BRRH ~ W v A b H
T i v A
v [ USART _BRR v [ USARTDIV
D ]_'

DIV_Mantissa = 27 DIV_Fraction = 12 (USART_BRR=0x1BC),
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!

Mantissa (USARTDIV) = 27
Fraction (USARTDIV) =12/16 = 0.75
Y USARTDIV = 27.75

o 2

USARTDIV = 25.62,

DIV_Fraction = 16*0.62 = 9.92

10 = Ox0A

DIV_Mantissa = mantissa (25.620) = 25 = 0x19

G ~ USART_BRR =0x19A

o 3

USARTDIV = 50.99

DIV_Fraction = 16*0.99 = 15.84

" 16 =0x10 =>DIV_frac[3:0] ¥ => B v | Ne
DIV_Mantissa = mantissa (50.990 + B ) =151 = 0x33
6 ' USART_BRR =0x330 USARTDIV=51
FpcLk=36MHz Fpck=72MHz
= Kbps G S % G S %
T v T v
1 2.4 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 b~ b~ b~ 4500 1 0%
* CPU VoW 3 vA Y | Ty [ A
20.3.5. USART
7 r 0 ¢ USART * USART
b A 1 '
A DTRA 60 * . (C 0O i)
A DQUANT 0 “"
A DREC (i
A DTCL 6D “" T« G 0 v i b (N H
bW YA
* DTRA + DQUANT + DREC + DTCL < USART A
G * USART G it u el '
A USART_CR1 MB 'y 10 118
A a Ne °°
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Table 20-1 Tolerance of the USART receiver when DIV_Fraction is 0

OVR8=0 OVR8=1
Mbit Consider NF an error | No think NF is an error Consider NF an error Al think:\(l)li S Em
1.81% 1.75% 2.04% 2.06%
1 1.81% 1.75% 1.84% 1.81%
Table 20-2 Tolerance of the USART receiver when DIV_Fraction is different from O
- OVR8=0 OVR8=1
Consider NF an error No think NF is an error Consider NF an error No think NF is an error
0 1.81% 1.75% 1.91% 1.81%
1 1.79% 1.75% 1.66% 1.64%
20.3.6. USART ~
USART GWa - : USARTX_BRR vA - Y
1) I
2) a v - L'H b z "W
b T A 160 N  fCK/65535 fCK/16H
4 B ) USARTx_CR3
ABRMOD][1:0]® ~A 6b TN A
oo 7 W 3 voH A
MODEO: k v Y 1 A " I USART B ~ [£:1 7
MODE 1: Kk v Y 10xxB A " }° USART B W@ B A
/N "y G H™:: 1 7 A
3 Wa @ RX transition 3y A RX!:  transition b "HNe h
G bit0 S A
: H |~ USARTx_BRR QW non-zero v A A
B USARTX_CR3 ABRENB ~ ~ y - w A USART RX!:
W @ A B USARTx_ISR ABRF  ~ v A ,
T b G A "W BRR v~ * ABRE B
B A L - bl "~ B b 16 65535a H @68 -
ABRE 3wi A
RXNE T v b A vy Ky L7 - - B ABRF ~ Q
P A
Note } v UE BRRv™ A
20.3.7. H
USART™ Y H( s @ USART W@ )A o @ USART "~y h~
TX % 1 1 USARTC RX ~ " USARTC N ™X # |3V f
h RX ~ A
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T 7 - -
ab o USART F A
- i W G A '
A kv B by A
A T A
A USARTx_CR1 T RWUSB 1A RWU™ Y p - L @ ol pQ”
USARTx_CR1 T WAKE®B “ USARTX" ¥ ® ~ ¥ A
A WAKE B B A
A WAKE B ' A
20.3.7.1. (WAKE=0)
RWUB Q1 ° USART -~ A [ W “ A RWU
P USART_SR T IDLEP b A RWU ~ vy p Q 0A I} FZ
~ Weae?o
R, S
RX Datal|Data2 [ Data3 [ Data4 | IDLE [ Data5 [ Datas |/‘
RWU# Mute Mode | Normal Mode
RWU written to 1 Idle franfdetected
20-7 #
20.3.7.2. ~ Address mark” (WAKE=1)
@ - MSB T " T Y A Ve T
4@ LSBTA @ 48 A -
USART_CR2 ADDA
[ b b * USART ~ A~ RWUB A
bw RXNE 3be” T * w USART A
[ b p y * USART ¥ A RWU B -
A [ e RXNEB~ 4w RWUSB A
I b (USART_SR RXNE=0) RWUB~ y Q0 1A 1~ Q
AW Fz ~ o A
i 1 (programmedin the USART_CR register)
RX  IDLE [Addr=0|Data1[Data2| IDLE |Addr:1|Data3|Data4|Addr:2!Data5|
Rwu# ﬁl Mute Mode | Normal Mode [ Mute Mode
. Mon-matching address Matchingﬁdress Non-matching address
(RN was cleared)

20-8 #
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20.3.7.3. L
USART_CR1 PCEB~ " Y a E L@® We EB” E
YA MB y v USART LN TA
20-2
M bit PCE bit ,USARTﬂqm
0 0 SBI 8 bit datal STB
0 1 SBI 7'bitdatal I?BI STB
1 0 sm 9bndgm sTB
1 1 SBI 8 bitdatal PBlI STB
il Y s ( MSBB~ b B A (MSB BT
0F ~ B A B)
20.3.7.4. E
Ba W T 7 8e LSB Y1 BT1T @ wWE A
o =00110101" 4@ '1” E ( USARTX CR1T PS 0Y B '0'A
20.3.7.5.
Ba W T 7 8e LSB yi BT1T @ wu A
o =00110101" 4@ 1~ ( USARTX CR1T PS 1y B 1T'A
20.3.7.6.D
USARTXx_CR1 PCEB B Q MSB B B 0 F
E E e'1” @ ')A E * USART_SR T PE 1"
f USART_CR1 PEIE ) ST Y A
20.3.8. USART
Q USART_CR2 CLKENB w T A “ LB G
e USART_CR3 T HDSELS
USART "H Y h LY v H A CK USART 0 FA B
A B T CK :: I A USART_CR2 T LBCL® T W@
B v b Il A USART_CR2 CPOLB "H * USART_CR2
CPHAB "H B A
v [ HFYT O - R CK b A
* USARTD bW W Ar W CK b TX ( CcPOL
CPHA) Yy TX: CK 0F A
USART b b b A RE=1" CK:: ( cPOL
CPHA_  :: 1 n Yy b K v Ap ®_e v 1116
B )A
CK X & ., BA s a =0 (TE 1y ¢ 0 Q-
USART_DR ) ot A 0 b W@ A
LBCL,CPOL CPHAB - 0 g 3b v
B b i A
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aeq

USART~

W

DT TE RE Y G A
h " b i ~ 0 (CK
RX Data out
X Datain
USART Synchronous device

(e.g. slave SPI)

CK clock

20-9 USART b b

Idle or preceding

M=0(8 data bits; Sto
transmission Start (8 data bits) P

—_————>—>—>
Clock(CPOL=0,CPHA=0) —|_|—|_|—|_|—|_|—|_|—|_|—|_|J_I—_
Clock(CPOL=0,CPHA=1)
Clock(CPOL=1,CPHA=0) W
Clock(CPOL=1,CPHA=1) —W

Data on TX
(from master) EE"
Start LSB MSB  Stop
Data on RX
(from slave) B M755
Capture strobe I I I I I I I I
LBCL bit controls last data clock pulse
20-10 USART p (M=0)
Idle or pr_ecgding Start M=0(9 data bits) Stop Idle or next
transmission - - Eansmlssmn
» > » >

Clock(CPOL=0,CPHA=0) . Jyyyuuuute
Clock(CPOL=0,CPHA=1) A
cock(cpot=t,ceHa=0) L LT W

Clock(cPol=t,cPHA=1) — | [Ty

Dataon TX

(from master) DB 7 a
Start LSB MSB  Stop
D RX -
(fri:t:’nzTave) nﬂ A8
LS8 MsB

Capture strobe I I I I I I I I I

LBCL bit controls last data clock pulse

20-11 USART b (M=1)
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CK(capture strobe on CK
rising edge in this example)

Data on RX

B O S,

(from slave) ¥
itSETUP tHOLD
tSETUP =tHOLD 1/16 bit time
20-12 RX IG
20.39.1 Af H
1oAT USARTx_CR3 HDSEL B A @ W B G
A USARTx_CR2 CLKEN B
USART™ Yy AP A Y AT B~ TX RX p & Aag
LB "HALF DUPLEX SEL”(USARTx CR3T HDSELB ) A f nt HA
HDSEL v '1’
A RXbP g
A D T OTX A WWe %Il/0o A
/0O b USART ~ ~ ~ F A
Y ° Hb USART 3 ) (G a WaT e A #
0 [ bw ) TEB g WQ v A
20.3.10. ) L
# nCTS ~ nRTS ¥y L 2a v Alg @ v 2@
USART1 USART2
TX RX‘
TX circuit cTs RTS i TX circuit
RX X
RX circuit RTS cTS RX circuit
20-13H @ USART ) L
20.3.10.1. RTS L
RTS L g (RTSE=1) »  USART %o " nRTS 1 (v
p [ nRTS “ L A o A
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lStarl. E :StarL
. stop; . stop
RX bit Data 1l o ildle bit Data 2 f
s | B
E / E :\ Data 1 read ff
: f : : Data 2 can now be RXNE
' RXNE ' ' transmitted
20-14 RTS L
20.3.10.2 CTS L
CTS L g (CTSE=1) © b no | ncTs ~ A nCTS ( v
Yy t Wa 0 (X @ %o 0 3 TXE=0) ¢t W b 0F A
nCTS D i - L D A b A
CTSE=1 ~ - nCTS ~ Wi Y0P - CTSIF B A %o
HA 3, USART_CT3 CTSIEB~ ¥ T A
cTs CTSf
cTS i | §
transmit data register E i :
TDR Data 2 empty | Data 3 empty

A
RX Data 1 |Sg?tp SE:;}/ Data 2 |5tt:i’tp§ |d|e.st,?;t| Data 3

writing data 3 inDR Transmission of Data 3 is delayed until

CTS=0
20-15 CTS L
20.4. USARTT
- T He Hpe a B o/
1 0 TXE TXEIE 0
2 CTS Clearto Send™ T CTSIF CTSIE 0
3 D TC TCIE 0
4 " %o RXNE
5 Overrun ORE RXNEIE
6 IDLE IDLEIE
7 E PE PEIE
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8 | - a overrun NR/ORE/FE EIE
USART T WeT A
TC
TaE— )
TXE \—‘i N\
TXEE — )
CTS
cTSIE— )
USART
IDLE
IDLEIE:D :[>_> interrupt
RXNEIE
ORE—1_)
RXNEIE
RXNE—]_)
PE
PEIE:D
LBD
o= >
FE
NE
0REE[> EIE
20-16 USART T E
20.5. USART
20.5.1. (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
Re | Re | Re Res Res Res Res Re | Res Res Res Res | Res | Re | Re | Re
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 ABRR ABR ABR CTS Re X TC RXNE IDL OR NE | FE PE
S S S Q E F S E E E
w R R RC_W R |RCW/|RCW]| R R R|R|R
0 0 0
Bit Name R/W Reset Value Function
31:13 Reserved RES - Reserved
: A
12 ABRRQ W 0 B Q1lw B ABRF B~ F MW
. A
: A
. P ¥
11 ABRE R 0 .. b B A
) Q 1 [ ABRRQ B A
. A
- " RXNE=1" T
a T ° - b¥F
10 ABRF R 0 " ABRE=1" RXNE=1"FE=1" B )
1A
) Q 1| USART_RQR ABRRQ
B B A
9 CTS RC_WO0 0 CTS A
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Bit Name R/W Reset Value Function
CTS ~ toggle” # CTSE=1 ~
Wil QO A CTSIE=1 ¥ CTS
T A
0 CTSliney i
1 CTSlinev i
8 reserved
D A
USART_DR D[ B -
p B A TXEIE=1 * " T A
! TXE R ! Q USART_DR v B A
o D [ B
1 D [ B
A
“fF TXE=1' ¢+ o B
ATCIE=L © T A
5 TC RC WO 1 YA USARTTSR Q U§ABT_DR
— Wy B A b
“yQo A
0‘ D
1 D
b A
B vD [ USART_DR y
p B A
5 RXNE RC_WO 0 . 2 USART_DR a Qo
RXNEIE=1 % T A
o
1 %o
A
IDLEline o B A
IDLEIE=1 * T A
4 IDLE R 0 p ( USART SR USART_DR
Y B A
0 [ IDLE line
1 [ IDLE line
Overrun A
RXNE=1 -~ B T [
%o [ RDR T b B A
D ® USART_ SR USART_DR
-y 5 A
3 ORE R 0 RXNEIE=1 ~ " T A
0 ¥  Overrun
1"  Overrun
' B ° RDR p bwx
“p B p A
EIE=1 " ORET A
A
© p B A
p ® USART SR USART_DR
Y B A
2 NE R 0 0, [
1 [
' RXNEbL NE  * Y NE=1 b~
T ° RXNE 1T A
I M-  EIE=1 NE=1v" T
A
A
[b & T ;
1 FE R 0 ) B A
D USART SR USART_DR
Ty B A
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Bit Name R/W Reset Value Function
0} [
1 [ break
' RXNEL FE = © Y FE=1 b”
T ° RXNE T A
|FD ap RJ o T“ RJ
P w b 7§
ORE B A I W°  EIE=1
FE=1¢® T A
v A
v © p B A
p ® USART SR USART_DR
0 PE R 0 Y AP o b I
RXNE=1.
PEIE ~% T A
o - E
1r” E
20.5.2. (USART_DR)
Address offset: 0x04
Reset value: undefined
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 DR[8:0]
RW [RW [RW | RW | RW [ RW [ RW | RW | RW
Bit Name R/W Reset Value Function
31 9 Reserved RES - Reserved
10 A
b_c Q b | [ -
0 A
DR 5 HG@ " Wae U
TDR W a RDR™ ~ Y DR
" Q0 Hew A
. , . TDR p F B H
8 0 DR[8:0] RW undefined L2, o * RDR ~ g
p Ho bR o A
E a 0 b ~ Q MSBB
~ bit7 bit8™ oy B O
A
E a b T %
MSB B ( B A
20.5.3. (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 JRW [RW [RW [RW [RW |[RW [RW |[RW |[RW

A
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Bit Name R/W Reset Value Function
31 16 Reserved RES - Reserved
15 4 DIV_Mantissa[15:4] RW 0 12bit
30 DIV_Fraction[3:0] RW 0 4bit
2054. L 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
Re Re Re Re Res Res | Re Res Res Res Res Res Re Re Res | Res
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 | UE M WAK PC PS PEI TXEI TCI RXNEI IDLEI TE RE RW SB
S S E E E E E E E U K
RW | RW RW RW | RW | RW RW RW RW RW RW | RW | RW RW
Bit Name R/W Reset Value Function
31 14 Reserved RES - Reserved
USARTa A B * USART w
4A | bA B o B A
0 USART prescaler output low-power
13 UE RW 0 I' USARTa
P USART_ISR.TC B ~
UEB ~ TV w '
0 1 start bit 8 data bits’ n stop bit
12 M RW 0 1 1 start bit 9 databif’ n stop bit
A
11 WAKE RW 0 C mute Ao F A
0 Idle line
1
= LA
o E
10 PCE RW 0 X E a
E B ' Obit 9B ' 8bit 88 A
E A p B A
9 PS RW 0 0 E
17
PET a A p B A
8 PEIE RW 0 0)
1 PET a4
TXET a A p B A
7 TXEIE RW 0 0)
1 TXET a
D T a A p B A
6 TCIE RW 0 0)
I TCT a
RXNET a ° p B A
5 RXNEIE RW 0 0)
1 ORE RXNET a
IDLET a A p B A
4 IDLEIE RW 0 0)
1 IDLET 4
D a A
3 TE RW 0 0)
iy a
2 RE RW 0 5 a A
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Bit Name R/W Reset Value Function
1 a start P
A
B USART W mute A
[ mute L B
[ [ At r
17 IDLE™
USART_CR1.WAKEbit LA
1 RWU RW 0 o “ b
1 Y
1 B~ mute |- USART
® VW e N 0 mute
M b idle A
>
~ WAKE=1" ~ RXNE P " b P
k  RwuB A
0 break A
p B 0  break A Break
0 SBK RW 0 stopB 0 TP A
0 b0 break
1 0 break
2055 L 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 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 | STOP | Res | CLKEN | CPOL | CPHA | LBCL | Res | Res | Res | Res ADD[3:0]
RW RW RW RW | RW RW [ RW | RW [ RW
Bit Name R/W Reset Value Function
31 14 Reserved RES - Reserved
Stop B A
13 STOP RW 0 0" 1stop bit
1 2stoph’
12 Reserved
CKpina A
o ,
11 CLKEN RW 0 I CKping
b ~ BG A
A
CKpin ¥ A
10 CPOL RW 0 g D ~ CK pin vy
1 D " CKpinwu v’
B ¥ G CKpin ¥
BA b CPOLB W Y oy” /
9 CPHA RW 0 T A
0) W e D [ '
1 H @ @ '
W e l CKpin FA
8 LBCL RW 0 0) WA I'b CKpin ¥’
1 w8 I CKpin ¥’
7:4 Reserved RES - Reserved
USART A
3:0 ADD[3:0] RW 4’b0 G mute ~ b 4bit
A
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205.6. L 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
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 ABR- ABR OVER8 | CTSIE | CTSE | RTSE | Res | Res | Res | Res | HDSEL | Res | Res | EIE
MODI[1:0] | EN
RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31 15 Reserved RES - Reserved
N A
00  starth
. . : or [
14 13 ABRMODJ[1:0] RwW 2'b0 10 Reserved
11' Reserved
ABREN=0 UE=0 ~ 7 QA
- a\ A
12 ABREN RwW 0 o)
r - a
Oversampling A
11 OVERS RW 0 O' Oversampl?ng by 16
1" Oversampling by 8
B UE=0 ~ QA
CTST a A
10 CTSIE RW 0 ) '
1 CTSIFT a '
CTSa A
0 CTS » L
9 CTSE RW 0 1 CTS a A CTS " w0 ~
wD A - (o} -
CTS v D A
RTSa A
0 RTS » L
8 RTSE RW 0 L RIS #a - , buffer
w N a A | b 0
b AA Ty 3"  RTS
0 A
7:4 reserved
AR A
3 HDSEL RW 0 0 i ;
AT ’
2:1
T a A
0 EIE RW 0 o
i\ FEa overrun OREa NFT
a A
20.5.7. USART E
2 Reg
SESEEEEREEREEREEREEEEEEEREEREELERETR DR
et
0| Us M EREEEEEERER
X | AR | o @ O = X O O
0| TS 2 < < [2'4
0 R
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o o o o ~ o w < o of 4 o @ o ~ © ;v < M o < o
o @ & & o N & & § N & & A q A oA = S A A A =] O ©f N © 1w S mf NF O
o|0|0|O 1/1|/0|0f|0|0|0]O
DRI[8:0]

»OX O

0o X O

[3:0]

DIV_Mantissa[11:0]

DIV_Faction

o
o
o
o
o
o
o
o
o
o
o
o
o

UE

M
WAKE
PCE
PS
PEIE
TXEIE
TCIE
RXNEIE
IDLEIE
TE
RE
RWU
SBK

Oox o
o

o
o
o
o
o
o
o
o
o
o
o
o
o

ol |G 3 aa &
0 et X af O - o)
0 ol © =)
X <
1
0
0 o|olo]|o o|lo|ofo
i
(=) w
3B By wow o
0 oo ypope %
; R EEEE :
1
4
ololojo|o|o]|oO 0 0
0
X
1
8
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21. y o (SPI)
v le SPI A
21.1.

v o (SPIH b yAvi anit and Y HA o "y
h 7w C Lt H (SCK)A o Y h b A
"6 g Wi Py D A

21.2. SPI h
A SPlh SPIC
A 3 ni D
A 2 Af b ~ i ~
A 2 b~ i ~
A 868 168 D
A h
A 8aeah Ne - v frck/d™
A - W fpcik/4”™
A h C n "y ) ) NSS “hit b - i
A 7 B
A~ “MSB | LsB |
AT 0T F 0
A SPI
A Motorola
AT T h a
21.3. SPIw
21.3.1.
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APB bus

{‘ ’§ Read

T T T T 1 1 1
I |
’ RxFIFO ‘ \ ’ 0 0 0 ™ DS 0 0 0 |
| |
SPICR |
MOSI < } T |
ﬁ ‘ ’ } TI)EE RTSE EIER 0 0 SSOE 0 0 }
|
MISO| | ﬁ[ Data shift register L= e
LSB First p T - T }

|
| ’ 0 0 0 FTLVL | FTLVL | FRLVL | FRLVL 0 }

|
| |
’ TXFIFO ‘ | SPISR |

|
MOD |
‘/ \[ Write } BSY | OWR . 0 0 0 TXE | RXNE }
[ S ———— 7T —— ﬁ 7777777777777777777777

» 0
Communication control
1
Te l le BRI20]
SCK [J‘ ‘ Baud rate generator

 p— I 0 S

I I

Pl oSB | spe | Brz | Br1 | BRO | wmsTR | croL | cpHa }

} FIRST |

|
l } SPICR [E——

I BIDI !

Master control logic I BIDI RX I
g ! MED pd 0 0 o | ony | SSM | s

| I

t v Vv v

NSS [‘J

21-1 SPI
SPI 4@ b ) '
MISO' h "I ¥ A C O ' h ! A
MOSI' h F I ~ A h O T ! A
SCK' yo by Foo ~ A
NSS ¢ Ab _6 SPI NSS “ pinT Yy b
— C
-0 h I
SPI Weh W e @l H A H RN Y3 Wa
D A Y vs W L NSSH” A
21.3.2. 1 h )| H
b “SPI"ya s b A a 2 a3 ~ »p NSSman-
agement” 4 ~ B NSS management™ A h A
21.3.2.1.n f H
'’ SPI nt A V- h C shift *  MOSI MISOH
a Hal [W A SPI - h L BAh MOSI
0 “ t MISO C A D " bit  shift " h L H H
e VA
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| RX shift register I

TX shift register [ I I
1 SPI clock :[ I
generator
NSS NSS

| TX shift register |

| RX shift register

Master

Slave
21-2nf 1 h Nt
21.3.22.14 1 H
BIDIMODE bif SPI_CR1 TSP Y boAT A N1
h C shift A T~ SCK - H @ shift H Y BIDIOE
" SPI_CR1 ~ - B A n h MISO ¢ MOSI by 0
[ a A

RX shift register

TX shift register

TX shift register RX shift register
f SPI clock f
generator
NSS NSS
Master Slave
21-3VF 1 h A
NSS™ vy 4 h L H p L A" " NSS3" vyba A D
A
21.3.2.3.4 H
a RXONLY SPI_CR1 - SPI 7 0 7 “a SPl b
v A @ 7/ N C shift H 7 a 1 As W MISO MOSIb a ~ " Y
o A
A 0 ~ RXONLY=0" ' Lnt A a 0 H A @ o Y
b % GPIOA
A+ " RXONLY=1"" B RXONLY Y SPI Fw A ¢ © MISO ¥
- 0 b GPIOA 1  NSSH” T t MOSI A [
Hup 0 0_oc buffer A h M- MOSI ¥ Ny o~ Y b GPIOA-
SPI g ~ H” T AA W RXONLY SPE | MISO

249271



PY32F002A ¥ °

vaéq
RX shift register MISO MISO TX shift register |
TX shift register MOsl MOSI { RX shift register
SPI clock sck  —®  scK f
generator
NSS NSS
Master Slave
21-4y 1t HNh
(h 6 0 It G )
~ 1" h L H ~Ya NSS p L A~ " NSS3" vyba A p
A
~ 27 Rxshift ~ “H A % transmit-only - L D TR
) A
s VK MISO pin b GPIOA
D ~  BIDIOE bit © [ a "~ kv simplex "y half-
duplex 7 A
21.3.3 C H
e He C “h w erf ~ g GPIO NSSA h ¥
L NSS et A @” % h F C VA
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NSS
| RX shift register I {} MISO MlSOI I TX shift register |
TXshift register | —(1 MOs!I > MOs! [ RXshift register
f SPI clock 4 sck — SCK f
generator
101 NSS
Master 102 Slave 1

103

TX shift register

MOsI { RX shift register
SCK I f

NSS

| Mmiso |

Slave 2

TX shift register

RX shift register

i

SCK
NSS
Slave 3
21-5h b @ C H
NSS M h a A SSM=1, SSI=1 K v MODF A
G [ MISO [W ~ C T 1 MISO GPIO b 4 AF open-drainA
21.34. h H
SPI b i h w ~ 1 “vya i p feature feature” YU Ha
L I A [ 4 w o " NSS pinA
M Haey': SPI b~ TowY 7 W “y E” 32D A
Ny MHe G ¢ AW L~ ® h y
F GPIO 31 ¢ [ selectinputA v  selectH” L
passive mode A
H @ W ¥F L - I He v - MODF Hip ~ A Y
W ® AL F oy H @ b " -
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[ RXshiftregister | _'L MiSO <P M'SOJ*_ [ TXshiftregister |
]_AW} I MOS| < wosi {WA_\
f SPI clock ISCK <> SCK SPI clock f
generator generator
Master J SPIO_—B> A Slave
(Slave) (Master)
NSS -— GPIO
21-6 Multi-h  application
NSS H e p At a = MSO ¥ L  passive node
t A
21.35. € (NSS)
L mode NSSHu %o oAl b h A h mode NSS "~ ybu Fi
“ybuw A buw ~ 7 Ty h I~ dpw F ° "y “Aveat C
SPI_CR1 SSMbit "y ) ® [ management
A p NSS managemenf SSM=1""* @ Vs selectH™ p SSIbif SPI_CR1 -
v " A NSS pin i a A
A p NSS managemenf SSM=0" ' e ' W se” A
1" NSS %43 ~ SSM=0,SSOE=1""' « buh a A »p NSS pinA  SPIW
h a ~ SPE=1"" NSSH~ v G v - [ SPI disable SPE=0" A
h T SPIb NSS A
2 NSS ¥ disabl€ SSM=0, SSOE=0" * MCU tbhbuh 7 @ "H h
z A NSS pin VY SPI ~ h modefault - W r A ¢
“ NSSpinbu %o ~ NSSuvY ~ ¢ TA
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] GOIO
nes [ logic

Pin

NSS external logic

SSI control bit

SSM control bit

1
NSS lutput
0
NSS Master Slave
Inp. mode mode
Vdd OK Non active
Vss Conflict OK
NSS NSS Output
output -
Control (used in Master mode and
ontro NSS HW management only)

SSOE control bit
NSS internal logic

21-7 hardware/software slave select management

21.3.6.1. Clock phase and polarity controls
CPOL CPHADbIf SPI_CR1 ”

CPOL/CPHA T H |k~ SPI

SCK

L D clock IDLE A B
A CPOL B~ SCK pin
CPHA B~ SCK H @ D
E e I\ i F o A
B CPOL B~ W~ 1 3t
CPOL CPHA "

IDLE SPI_CR1

A SCK serial clock™

Au

p~ Yy 4 ~
h C

IDLE A

W@ g

CPHA B~
~ A i
A

disable SPE=0" A

>

A CPOL" clock polarity”

“ h C

A CPOL
CPOL
SCK W @

¥

B~ SCKpin

BT
W

A

@D

1
1
1
1
1
T
:
Capture strobe '

ST e
wiso RSB ) o s
s | R N N N B
I I D I

Y
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wost - RCBER e
wiso —( B Coen -
o I I O O O R O O
copresone—1 L 111 [ [ |
21-8
bit 0 _ 6 LSBFIRST bit A
21.3.6.2.
LSBFIRST bit(SPI_CR1 Y SPI shift Ty W MSB-FIRST LSB-FIRSTA a
DS bit(SPI_CR2 Y B A7 w 88 168 v G 0
A
21.3.7. SPI
G h t ~ SPI s MO A 6T, il F A %o
. v
1. @ 7 GPIO ' MOSIa MISO  SCK pin
2. Q SPI_CR1
1" BR[2:0] S b -
2" CPOL CPHA
3 RXONLY BIDIMODE BIDIOE RXONLY BIDIMODE b " simplex
half-duplex
4 LSBFIRST
5 SSM  SSI
6 MSTR bif h NSS T h MODF  ~ @ NSS | -
3. Q SPI_CR2
1" DS bit B
2" SSOE ¢ b -
3 FRXTH bitA RXFIFO v L  SPIDR B
21.3.8. SPI g
h © HlFa SPIc A b " b D " wbd At
b h H|E 0 - e H”
' H |-~ ASCKH" SPIt a H [ IDLE
level ~ A
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Full-duplex - transmit-only™ ~ SPI a f TXFIFOb ~ TXFIFO Ve
Q h A
Kv h receive-only " RXONLY=I BIDIMODE=1f BIDIOE=0" ~ SPI a4 " h
v Y LA
21.3.9. D

21.3.9.1. RXFIFO and TXFIFO

SPI 32-bit FIFOA a_ SPI Y b~ ¢ CPU
bl AD FIFO s A TXFIFO RXFIFOA ' FIFO
SPI A
FIFO O_o¢ a - ’ i oanNt T a a FIFO
"~ 8B 168 ~ A
SPI_SR v RXFIFO T AQ SPI_DR v FIFO
0 l B 7 Q A L RXFIFO v v v SPI_CR2
FRXTHB A FTLVL[1:0] FRLVL[1:0]8 vHa FIFO |F \ £ A
SPI_DR RXNE H® A o RXFIFO f [ v~  FRXTH
By ~°  He 0 A RXNE * RXFIFO " A
s b - TXE Hup A TXFIFO Level ¢ G V2 IR oV
D W O0A 1t~ TXE *  § TXFIFO W A
" RXFIFO™ Y 4 - TXFIFO. " vy 3ea B b 6
8hit™ A - Y Ym vy 0 ' 3e 8bit TXFIFO )
TXFIFOy 16-bif CPU ~ PQ” A
TXE RXNE Hip Y aT A
RXFIFO  ~ Noe t overrunHm™ A OverrunHme ™ Y T
A
B BSYB vle [ A H” LY h H @
H ~ BSY G BAP @ D 4 ~ BSYwG 1@ SPI Clock 4
A

21.3.9.2. Sequence handling

B e ~

w Y single sequence P W H A © a - maser TXFIFO K
v * sequence A H™ h L~ [ TXFIFO ~ A
A

receive-only 4 half-duplexX BIDIMODE=1, BIDIOE=0" simplex " BIDIMODE=0

RXONLY=1" ~ SPlI g f receive-only R™ h Y Ah W w
“ [h A = SPI 7 = receive-only A

h Y " SCKH~ R " h C

z A “ h v v L v Ne - delay ~ A
6 h C - underflow H™ ~ GC h 7 ¢ ~d

at b T % A
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@ | NSS I ~ 3~ C iT et A Weic
v NSS™ Lc ~“op 3 Lol oat b @ ! ANSS™ ¥y
) D H A
BSY B~ " e A F "€ " RXNE B A W @
B TF @ RXFIFOT A
21.3.9.3. SPI
SPI - A ¢ SPI Ty S
w A “Vow A v T €W A W n”
WA w A
ni D W h “y A L0 e A Y
g A A - € @ Y W e~ A '
n- SPI | a %o A spi h 0 e ¢
- NWe TXFIFOT™ SPI w b G A
h Kv A W A ~ SPE=0" A 7 F
SPI A
SPI - [ RXFIFOT~ MW SPla !
H | Ay v G SPI * RXFIFO " a v
p BYA SPI ~ A
%o ¢ BSY ~ FTLVL[1:0] Yy GP A3 vy #
# > o
A NSSH” ) " h C L NSS I A
A FIFO ¢ - D TA
1 FTLVL[1:0]=00 0 -
2 BSY=0' -
3. Disable SPI' SPE=0"
4 * [ FRLVL[1:0]=00 [ -
G 7 ¥ !
1. W@ D T SPI SPE=0" ~
2. BSY=0' -
3. * [ FRLVL[1:0]=00 [ -
21.3.9.4. g
frame size= 8,k v 16-bit Q v T g A 7 A w
A & SPla U] v B - B A
! L3y ’ A D i @ 16-bit " Ha 0 A iy
RXFIFO v 16 bitS§ FRXTH=0" ~ 1 I ¥ RXNEH® 4 Abuw RXNEH® il
W@ 16-bit SPI_DR - v 2@ A " RxFIFO v n
G T vx A
0 © 8-bit Q ! W @ Aux” RXNEH®™ ¢ @
Y6 W e v i Rx FIFO v A
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nss | r
see _JUUITLTUUT
B I I I
SPIx_DR T;(XFOI:O > ml oo oot i R;(:CI)ZO e
T e " e [
- -
16-bit access when write to data register 16-bit access when read from data register
SPI_DR=0x040A when TXE=1 SPI_DR=0x040A when RXNE=1
21-9 6D O OF
21395 H
Wt v G aT Aw=a . ° X LSBFIRST=0,
CPOL=0A
1. NSS ~ SPI a "¢ L MISO  NSS SPI” C " MISO LA
6L - D L L "H h " yB [% A
h v SPI a ~ SPI w L MOSI SCKH™ " 3° NSSH™ " A SPI
disable’ SPI  GPIO iy B vU0_6 GPIO A
2. h - * t BSY H G A ¢ * BSY H” H T
W @ A
3. 7 TXFIFO  TXEH~ A
4. TXEIE B " TXET A TXEH" - TXFIFOD [ TxFIFOT A
5. A @ SPI” ¢ HEE®  w A
6 Data packed mode, TXE RxNEHB E @ /QFIFO 16bit "~ until the number
of data frames are even™ A TXFIFO  3/4full FTLVL A FIFO full levelA Ww. H W
@ frame b TXFIFOT  12fully | TA frame Y 8-bit " U
TXFIFOT A
7. W= packed mode W@ data frame’ W@ frame " Rx v i
8-bif p B FRXTH=1" A

257271



PY32F002A V" v G & q

NSS—! ,7
scx U g
| 2 2 2 2
BUSY
D0 e DL L D2 L D3 . DA
Mos| ﬁ@EQEEI@ﬁ@ﬁﬂ@ﬂﬂEﬁ@@@@@ﬂ@ﬂ@ﬁﬂ@@ﬂ@ﬁ@@@@ﬂﬂ@
o | I
~~~~~~~~~~~~~~~~~~~~ | Enable Tx/Rx interrupts |
A\ 4 software(polling or interrupt routine) control at Tx event |
]
FTLVL oo | 10 1 X 10 Juof 10 X 01 X 00
Ti
e Ty
1 | 5 B
............... DTV SCPPANIN 0. % NSNS SO MU 01, SN SO N ) SRS S0 SO b/ SR
MIsO ﬂ@EﬂEﬁﬂ@ﬁ@9Qéﬂﬂ@ﬂ@@@@@ﬂ@ﬂEE@BENWGE@BEE@
RXNE | I_, I_
software(polling or interrupt routine) control at Tx event |—>
FRLVL 00 ) 01 Y 10 ¥ oo Y 01 Y 10 01 § oo

21-10h H (bit frame=8, FRXTH=0)
Note1 Thanding¥ cpuQ [ Txfifo

21.3.10.
3@ Y n SPI A
21.3.101. b I v (TXE)
TXFIFO 0 © TXE B B ATXE B L TXFIFOlevel ™ A

B i G [ TXFIFOlevel 6 & 1/2FIFO W ) A TXEIE
® SPI_CR2” B 1 w” T A TXFIFOlevel ¢ 1/2 B * A
21.3.10.2. I (RXNE)

0 _6 FRXTHB™ SPIL.CR2® v~ RXNE B w B
A FRXTHu4 I RXNET G [ RXFIFOlevel ¢ G 1/4(8-bit)A
A FRXTH4 O RXNET G [ RXFIFOlevel ¢ G 1/2(16-bit)A

RXNEIEB = SPI_CR2” B 1Y T A
pbP ~ t RXNE p A

21.3.10.3. (BSY)

BSY ) b Q- B Y SPI H A

w1 SPI 6 H P We? ' h i / (MSTR=1a BDM=1
f BDOE=0) BSY G uwv A
p ~  SPI ~ A (~ M " ya BSY D -

Y OQ W oo H A A

BSY Y 6 h T ®Ql A

vh i (MSTR=1a BDM=1 + BDOE=0) D * BSY 1T'A
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Yoo 4 0"
e SPI
oh ~ ¥  MODF=1
eh v D " bP 0
o - @ D 4 - BSY wo G Wae SPI
Note:b g BSY @ 0 Aa TXE RXNE A
21.3.11.
21.3.11.1. h (MODF)
h * MODF~™ . 0 * NSSbu ~ H" " SSOE=0" " NSS ) n h
NSS v NSS ) 1~ SSIB w'0 A * MODFB * B Ah
SPI Y *
e MODF B v 1" 3w ERRIEB ™ ¥ SPIT
e SPEB u '0A A w® ¥ 7 SPl o’
e MSTR# W ’'0” " A
n G MODF 8 *
1. MODFS# W'y W SPI_SR Q b’
2. Q SPI_CR1 A
@ MCU T wuz QF @cC - ® h NSS ~ P MODF
B A H ~ SPE MSTRB ™ y [ n A
¥c * MODFBw't” © pb'H SPE MSTRB A
7/ MODF B b w'rA h T We Y 3, MODF B
7 A ' * MODFB F 3 hl AT Ty Wae B [
C T A
21.3.11.2.
h C TF IV [ ~Y  overrun ' A
) Y |F " RXFIFOT  ~~ © wh A
overrun ’ 0 [ bw Qy [ RXFIFO A ( CF
7 ) x A
w ¥ SPI_DR SPI_SR " OVR A
21.3.12. SPIT
21-1SPIT
T He Hup a Lp
TXFIFO TXE TXEIE
[ RXFIFO T RXNE RXNEIE
h Hp MODF ERRIE
¥ OVR ERRIE
21.4. SPI
SPI Y 16-bit 32-bit ~ DR 32-bitd 16-bit  8-bit A
21.4.1. spl L 1 (SPI_CR1)
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Address offset:0x00
Reset value:0x0000

15 14 [13]12 |11 10 9 | 8 7 6 |5[4]3] 2 1 0
BI- BIDIO | Re | Re | Re | RXONL | SS | SS | LSBFIR | SP BR[2:0] MST | CPO | CPH
DIMOD E s s s Y M I ST E R L A
E
RW RW RW RW | R RW RW| R|R]|]R|RW | RW | RW
W W | w | w
Bit Name R/W Reset Value Function
i a A
15 BIDIMODE RW 0 o 4 ’
ry f
i Fa A
L BIDIMODEB 'y ¥ L "
¥ A
14 BIDIOE RW 0 0 7 " -
1 ¥a "~ 70 ~
“4 7 h B MOSI ~ ¢ W
MISO A
13:11 Reserved RES - Reserved
LA
B BIDIMODEF % _ s v L
M o A @c T
10 RXONLY RW 0 oo P Lavw
C ¥ bw
A
0 nit "0 ~
1 F o7 -
DL A
SSM B~ NSS SSIB v
9 SSM RW 0 _ A
0) P
1 a DL
[ A
7 SSM=1 A
8 SS| RW 0 3, NSS'* ' NSS :¢: /0 b
A
A
0 ®O MSB
7 LSBFIRST RW 0 I &b LSB
b i v A
SPla A
6 SPE RW 0 0 SPI
1 a SPI
LA
000" fpcLk/2
001 fpcik/4
010 fpcLk/8
011 fpcik/16
5:3 BR[2:0] RW 0 100" fpcLk/32
101 fpcLk/64
110 fpcLk/128
111 fecLk/256
b i v A
‘L " fpoLk/4A
h A
0) W
2 MSTR RW 0 " uh
b i v A
1 CPOL RW 0 A
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Bit Name R/W Reset Value Function
0) © SCKG v
1 © SCKG
b i v A
B A
0 CPHA RW 0 o L we
1 [ HG
b i v A
21.4.2.spl L 2 (SPI_CR2)
Address offset:0x04
Reset value:0x0000
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SL Re Re FRXT Re Re Re TXEI RXNEI ERRI Re Re SSO Re Re
\Y% DS
EM S S H s S S E E E S S E S S
RW R RW | RW | RW RW RW RW RW
RW
W
Bit Name R/W Reset Value Function
31:16 Reserved - Reserved
L fast mode enable
0 ¢ normal mode™ ¢ SPI
clock G pclk/4
15 SLVFM RW 0 1 ¢ fastmode ~ C " SPI clock
[ pclk/4
) SPI clock G pckia W b
B A
14:13 Reserved - Reserved
FIFO v
B 0 RXNEHl® RXFIFO v A
0) FIFO level ¢ ¢ 1/Z 16-
12 FRXTH RW 0 bit RXNE
1 FIFO level ¢ G 1/4 8-hit" ~
“  RXNE
SPID
11 DS RW 0 0 8-hit D
1 16-bit D
10:8 Reserved
0 My T a
7 TXEIE RW 0 0) TXET
1 a TXET ATXE=1 * T A
v T a
0 RXNE T
6 RXNEIE RW 0 I a RXNET ARXNE=L ® T
A
T a A
5 ERRIE RW 0 0 ! -
1 a T A CRCERRa OVR MODF
w1l " 7T A
4:3 Reserved RES - Reserved
SS ¥a A
0 h M ss % "y b
2 SSOE RW 0 h
1 h VSS ¥ b b
h A
1.0 Reserved RES - Reserved
Note:
FRXTHbL DS 4 “p L op a W
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1. 3, DS=F (4 D w 16) 1 B 0
2. v DS=7 (M D W 8) 1 M Ne MH e
1 ¥ 1 . By
2" y 6 1 T By
21.4.3. SPI (SPI_SR)
Address offset:0x08
Reset value:0x0002
15 14 13 [12]11]10]9 8 7 6 5 4 3 2 1 0
Res Res Res F[T_‘S?‘ F[Fi_LagL Res | BSY | OVR | MODF Res Res Res | TXE | RXNE
RIR|RI]R R R R R R
Bit Name R/W Reset Value Function
31:13 Reserved RES - Reserved
FIFOO levelA » B~ p
00 FIFO
) 01' 1/4 FIFO
12:11 FTLVL R 0 10 12 FIFO
11 FIFOfull FIFO v 6 12 4
)
FIFO levelA » B~ B
00 FIFO
10:9 FRLVL R 0 01' 1/4 FIFO
10 1/2 FIFO
11' FIFO
A
7 BSY R 0 0 SPIb
1 SPI & v 0 I A
¥ A
o) F
6 OVR R 0 1r” ¥
p BT p | B~
v b T A
A
5 MODF R 0 0
1 7
p B p | BA
4:2 Reserved 0
0 A
1 TXE R 1 0 0 I
10 [
I A
0 RXNE R 0 1 I
o) I w
21.4.4. SPI (SP1_DR)
Address offset:0x0C
Reset value:0x0000
15 J14 J13 Ji12 J11 J10 J9 I8 |7 [ 6 [ 5 [ 4 [3 J2 |1 [0
DRJ[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
A
15:0 DR[15:0] RW 0 5 [ A
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Bit Name R/W Reset Value Function
bu RXFIFO TxFIFO o A
- RxFIFO Q -
TXFIFOA
Note & _ 6 DSB" -
0 8-bit 16-bitA
G 8-bit N G right-
aligned  8-bit 0 A
* DR[15:8] » w OA
G 16-bit - 16-bit ~
@ DR[15:0] b0 A
21.4.5. SPI E
Offset Register = i 2 o =] S o ® ~ © o | < | ™ o~ - o
s u 2| s 2 |, T
SPI_CR1 9| = S| 5| 2| | a BR[2:0 518 | £
0x00 - o=l a Qlov |2 | 5| & [20] 2185 1|8%
ol @« [ 2]
Reset value 0 0 0 0 0 0 0 0 0 0 0 0 0
> T w w 1] w
LL = n - ] I~ o)
SPI_CR2 > % a w = 4
0x04 3 @ 2| & ?
Reset value 0 0 0 0 0 0 0
= L
— — L w
= — > 04 L w
SPI_SR J . o = a W Z
0x08 - 2 2 m | © | O cl %
= @ =
LL LL
Reset value o] o] o] o o oo 1 [ o
SPI_DR DR[15:0]
0x0C
Resetvaue | 0] o] o] o] o] o] o] of of of o o] o] o] of o
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22.1.
G Cortex-M0+ CPU CPU Core” debug w A "H p 0
S A C A AR A T "y
A ) Y 1 A
w h MCU a ~ o  serialwireA MO0+ CPU Core T
w W ARM CoreSight Design kitA
MO+ t 3 3 YW Ne
A SW-DFP serial wire
A BPU Break point unit
A DWT Data watchpoint trigger
37 = wo
A Ne ©~ SWIO@PA13a SWCLK@PA14
A wmcu - vw - L
MCU
Cortex-MO+ debug support
Bus matrix
System =
interface |
Cortex-M0+
Core
SW'OW Dy—— [ » DBGMCU
> SW-DP >
SWCL@ Debug AP
22-1 DBG
22.2. Ne )
22.2.1. SWD 0
w7 o Ha B\
22-1 DBG
SW-DP SW o
Ne
[} w
SWDIO % Y 7 PA13
SWCLK - Y PAl14
22.2.2. SW-DP Ne
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B - B B~ b SW-DP 0 Ne Dwuf h 4 a
pinA

- 5 ~

L3 SWD o - o by GPIO A

22.23. SWD 't p it 7l

<l

SWD o ) 1 GPIO L L, Hae o AGPIO L B IO w

A SWDIO input pull-up
A SWCLK input pull-down

p s Y W v ¥ A
22.3. 1D q L
P ID codeA Keila IAR i a ID Code" B G 0x4001 5800 S A
' * p 0 flash factory config. byte  Ox1FFF OFF8  ~ [ DBG_IDCODE
TA
22.4. SWD 0
22.4.1. SWD A
@ y v " a YWHe o
A SWCLK h clock H™
A sSwDIO f{ H”
1 "H Hae bank ~ DPACC APACC - Q" A B
LSB-firstP A & SWDIO { Yoo S, 100k A
T SWDIO (i i s h ~ 3 - " A
N @ le B - @ Y SWCLK A
22.4.2. SWD A !
@ | YW ‘
A h O ’ " 8bits™
A 0 ~ 3bits”
A h 0 " 33bits”
22-2 " (8-bits)
B
0 Start w1k
0 DP
1 ApnDP 1 AP
0 Q
2 RnW 1
4:3 A[3:2] DP AP v
5 Parity y |8 B
6 Stop 0
7 Park h A et Ty ¥ 1A
" W 1bit” ’ - h *HT A
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22-3ACK " 3bits”
B
001 FAULT
[2:0] ACK 010" WAIT
1000 OK
W e b la wait FAULT [* 1 ACK A
22-4 DATAD ~ 33bits”
B
[31:0] WDATA RDATA Q
32 B [31:00 E B
@ b - D A
22.4.3. SW-DP (reset, idle states, ID code)
SW-DP @ 3 SW-DP p D7 A JEP-106 %A @ ID9 ARM
n - B OxOBB11477 Cortex-M0™ A
22.4.4. DPand AP /Q
A DP bbw posted: Y 4"~ ACK=0OK~ ~ Y ~ ACK=WAIT~
A AP b  posted [AW © A VW b AP
* ¢ DP-RDBUFF ¥ A
DP-CTRL/STAT READOK @ AP RDBUFF ) AP
wo A
A  SW-DP 2 Q buffefr 6 DP APQ~~ it b - WeQ bA
Q buffer =~ [ WAITL A IDCODE & CTRL/STAT ABORT Q™ »
" ‘Q buffer -
A 6 SWCLK HCLK Q0 b By - H @ SWCLK  ~
GQ p A - HA’ Yy - 3 @ A
w3's Q CTRL/STAT =~ y:': i A Ne b° 007 4 F T 1w failA
22.4.5. SW-DP
ApnDP=0 ~ " Yy ’ A
) CTRLSEL 8 :
A[3:2] R/W SELECT Register Notes
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
22.4.6. SW-AP
Address A[3:2] value Description
0x0 00 Reserved
DP CTRL/STAT - b
A W@ power-up
0x4 01 A u AP D b
A L pushed pushed b
A W " ¥ a power-up
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Address A[3:2] value Description
DP SELECTRION b | o  active4e word
o A
A Bit31:24 APSEL | AP
0x8 10 A Bit23:8 reserved
A Bit7:4 APBANKSEL | AP,  active 4@ word 0
A Bit3:0 reserved
DP RDBUFF ' G t e b 1 7 [
0xC 1 " b JTAG-DP b~
22.5. p
core debug Y Core debugA Debug ' debug o At 1
@
22-5p
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
‘ bw B~ B AT n v ik B~ B Auwx B Harf '
A D L bit© VC_CORRESET" ~ g
A A L 4
22.6. BPU i "H(Break Point Unit)
Cortex-M0+ BPU L 3 4a ABPU W ARMv7-M flash C " FPB™ Block
Cortex-M3 & Cortex-M4™ A
22.6.1. BPUw
¢ PC w A
a ARMv6-M ARM  ARM Coresight Components Technical Reference Manual Y " ¢ BPU
Coresight M T A
22.7. DWT (Data Watchpoint)
Cortex-MO DWT L 3, 2@ watchpoint A
22.7.1. DWTw
¢ PC w A
22.7.2. DWT
watchpointy “H 3 3 ARMv6-M~ DWT Program Counter Sample regis-
ter(DWT_PCSR)A "H PC b A A a L vty Ne A
CORTEX-M0+ DWT_PCSR ey v DA D D A
22.8. MCU (DBGMCU)

* ¥, t

MCU debug component LYW

A vw
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A timera watchdog breakpoint L
228.1. Y w
oV w ' WFI WFE D AMCU ~ v w CPU Clock A )
CPU w A
CPUb 'H debug ~ A FCLK HCLKA & T Ve T
1 G A MCU " Y H vow ! p A
v h o p Ty Tvyw w
A sleep ' FCLK HCLK A - Kv G % W LA
A stop ' DBG_STOP® 8 A
22.8.2. a a bxCAN 12C
W @ breakpoint timer watchdog U
A 1ty breakpoint Ao ~ Wae PWM L A
A 117 YANR breakpoint p A watchdog A
22.9. DBG
22.9.1. DBG IDAR (DBG_IDCODE)
Address offset: 0x00
32-bit Yo7 A
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/W Reset Value Function
31 0 H R
22.9.2. MCU (DBGMCU_CR)
debug 4,  MCUY w A
W oo B B b B~ A "y B 1A Q bA
h b w S 6 Da Q] - A
Address offset: 0x04
Reset value: 0x0000 0000° b w B B~
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 Res
RW
Bit Name R/W Reset Value Function
31 2 Reserved
1 DBG_STOP RW 0 Debug stop A
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Bit Name R/W Reset Value Function
0 "~ FCLK=off HCLK=off" A STOP " HCLK
FCLK w”™ A  STOP F bss
B " 4y HSI" A Y0P
L A
1 © FCLK=on" HCLK=on~ A ~ STOP ~ HSI
bw”™ * FCLK HCLK I A F STOP -
i L~ p A
0 Reserved
22.9.3. DBG APB freeze register 1 (DBG_APB_FZ1)
timerd IWDG  debug 1/} A B B b
B~ A Ty B 1 QA
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
DBG_
LPTIM_STO Re Re Res Re Re Re Re Re | Re Re Re Re Re Re | Re
P S 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
DBG_
Res Re Re IWDG_STO Re Re Re Re Re | Re Re Re Re Re Re | Re
S s 5 s s s s s s s s s s s s
RW
Bit Name R/W Reset Value Function
CPUA * LPTIM Lp
31 DBG_LPTIM_STOP | RW 0 0 a
1 ba
30 13 Reserved
CPUA * IWDG Lp
12 DBG_IWDG_STOP | RW 0 0 g
1 ba
11 1 Reserved
0 reserved
22.9.4. DBG APB freeze register 2(DBG_APB_FZ2)
timer debug | LA B B b B~ A
Y B 1 QA
Address offset: 0x0C
Power on Reset value: 0x0000 0000
32-hit . A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DBG_
Re Re Re Re Res Re Re Re Re Re Re Re Re Re TIM16 STO Re
(S s (S s s s s s s s s s s P s
RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DBG_
Re Re Re Re TIML STO Re Re Re Re Re Re Re Re Re Res Re
(S s (S s 5 s s s s s s s s s s
RW
Bit Name R/IW Reset Value Function
31 18 Reserved
17 DBG_TIM16_STOP CPUA  ~ TIM16 Lp
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Bit Name R/W Reset Value Function
0 a
1 ba
16 12 Reserved
CPUA © TIM1 Lp
11 DBG_TIM1_STOP 0 a
1 ba
10 O Reserved
22.9.5. DBG E
(e}
AN IR T T S S B I I I TR T T B O S T T S I B B IS O
et
DBG
D- | ol o o o o ol ol ol o o o ol o o o o o o o o a o a o o o o o o o g a
- N O O O O M M O O O O MO M| MO O O MO M O O MO M M O O MO M M| Of O M M
0| CO H H H = H H H H H H H H H K K~ H B~ K~ H B B~ K+~ H = H K+ H B K K H B
X DE
0 Re-
0 VS:ILOO00OOO0000000000000000000000000
e
[
[l
DBG 2
0| _CR )
X a)
ORe_
4 | set
valu 0
e
= =
DBG | @
= O
_AP | = a
OBZ_ng 2
X o o
0 m m
8 a e
Re-
seto 0
valu
e
= [e)
7] |
DBG © o
_AP = s
0| BF = =
X | Z2 o
0 2 @
c o e
Re-
set 0 0
valu
e
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V1.0 2022.10.11 A
V1.1 2022.10.21 w
V1.2 2022.12.20 w
V1.3 2023.01.18 w
USART
V1.4 2025.08.08 v LPTIND H
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