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16.3.5.  TIML6 i1 ELAH (TIMLIE_CNT).covviiiececeeeetetee ettt eae et s s s 190
16.3.6.  TIM16 T AAZ(TIMLE_PSC) ..uivieeieieeteeeeeeeeteeeee ettt n et n et enees 190
16.3.7. TIM16 HFN IR ZFIEEE (TIMIB_ARR) ..ocveeeeceeeceeeeeetee et en e en e e 190
16.3.8.  TIM16 BT EIAFAERE(TIMLGE_RCR)...ovieieieeeeceeteeeeeeee ettt en et en e en e n e 191
16.3.9.  TIMLE ZFAEEEMAB . ..oeoeeeeeeeeee ettt ettt ettt a st 191
17, AERTDEESERTBR(LPTIM) oottt n st e et esenn s 193
17,00 I A0 ettt bttt ettt b sttt s ettt et n s sens 193
172, LPTIM ZEEEREME ettt 193
17.3.  ARIWFEERT 28 (LPTIM) THEERIIE oo 193
17.3.1. LPTIMAER oottt ettt ettt 193
17.3.2.  LPTIM B I Y BB 5 oottt ettt 193
17.3.3. LPTIM EALRIIFET .ooveieeeeececeee ettt n s 194
17.3.4. THIIATEE oottt ettt ettt 194
17.3.5. TAEBEIR oottt 194
17,38, A T T T e ottt ettt ettt ettt ettt ettt 194
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17.3.7. BT B ettt bbbttt 194
17,38, T B ettt ettt 194
17.3.9. IR (debUG MOUE) ..o 195
17.4.  LPTIMARIHEEBEIR oot 195
175, LPTIM FT oottt ettt s s e s enens 195
17.6.  LPTIM ZFAFRE creiieeesieieteet sttt ettt ettt s et b et st s et b s et s s e sttt e et sene e s etens 195
17.6.1. LPTIM T AVIRZSZFAEEE (LPTIM_ISR) vt 195
17.6.2. LPTIM HWEBRZF RS (LPTIM_ICR) .. iuiiiiieceeeeeeeete ettt 195
17.6.3.  LPTIM H W HBEZF RS (LPTIM_IER) .ocviiieieceeeeceeeee e 196
17.6.4. LPTIM AL E ZFE8% (LPTIM_CFGR) ...oiitiiiieeceeeeeeeeete ettt 196
17.6.5. LPTIM B ZFTEEE (LPTIM_CR) coeveeeeeeeeeeetee ettt s ettt n sttt s st 197
17.6.6. LPTIM HZEIFEIERZFAEEE (LPTIM_ARR).....oiiitiieeeeieee ettt 197
17.6.7.  LPTIM iFEZAE S (LPTIM_CNT) oottt 197
17.6.8.  LPTIM ZFEZEMAR oottt ettt s et 198
18, MALFETIHD (IWDG) oottt s ettt s s s 200
18,1, /1 ceriei ittt b bt et s et bbbt et s ettt e st ne e s rens 200
18.2.  IWDG ETHFME oottt nens 200
18.3.  IWDG IBEIIER ooveveeiieeeee ettt 200
18.3.1. IWDG HEB ..ottt ettt ettt 200
18.3.2.  FHEET T THH oottt bbbttt ettt 200
18.3.3. B LEUT T oottt 200
18.3.4.  HTRBEIR oottt 201
18.4.  IWDG TR coeiiieietete ettt ettt ettt ettt ettt ettt ettt ettt a et sttt 201
18.4.1.  ZEHHZFAFEE (IWDG_KR) oottt e et sttt n et en et n e en s aae e e e aene 201
18.4.2.  FHIARZFAEEE (IWDG_PR)....oeceieeeceeeee ettt ettt n e s ettt s en e en e 201
18.4.3.  FEEEFZFMERE (IWDG_RLR) woooeeieieeceieeeee ettt ettt ettt n et n e e nens 201
18.4.4. IRASFAFEE (IWDG_SR) w.voeeeeeeeeeeeetee ettt et n ettt n et n sttt n et aeee s eesaerenaene 202
18.4.5.  IWDG ZFAFZEMAR ..ottt ettt 202
19, I2C BB oo bttt b ettt et b ettt e ettt e et s ettt tens 204
10,0, AN ettt beh bbbttt a e tens 204
192, 12C B E I oottt sttt s ettt 204
19.3.  H2C BRI .oooeeeeeeeeeeee ettt 204
19.3. 1. T2C HEB oottt ettt 204
19.3.2. FEIRIETE (oot 205
19.3.3. 12C FIHAM oottt 206
19.3.4.  12C MBI oottt 206
19.3.5.  12C BT oottt 208
10.3.6. A R R A ittt ettt 212
19.3.7. SDA/SCLFEH ..ottt 213
194, H2C HHIT coiieceieeeeetee ettt ettt st tens 213
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195, 120 FF AT R oeeereeeetee st sttt ettt r et bRttt s et R Rt et R ettt ettt ne e s enens 213
19.5.1.  12C FEHIZFATERE L (J2C_CRL) eiieieeceieeeeeeeeeeete ettt 213
19.5.2.  12C FEHIZFTEAE 2 (I2C_CR2) .ottt en et n e st n e 215
19.5.3. 12C H GHHEZFAFEE 1 (1I2C_OARL) c.oouvieeeeeeeeeeeeeeeeee ettt 215
19.5.4. 12C HIEZFTERE (I2C_DR) eeieeeieeeceeee ettt n ettt n e st e e 216
19.5.5.  12C HRAEFFIERRI2C_SRL) cooeieeeiieeeeceee ettt ettt 216
19.5.6. 12C ARASZFIFERE 2 (I2C_SR2) w.evviieceeeeteteeeeeeee ettt n e 218
19.5.7.  12C BB BB ZFAFER2C_CCR) ittt 219
19.5.8. 12C TRISE 4788 (I2C_TRISE) ..viuiitiieteeeeteeeete ettt ettt 220
19.5.9.  12C ZFAFRRMAZ oottt 220

20.  JBFRIBRBUTRER (USART) oottt sttt en sttt an s 222

2001 T bttt ettt ettt r et 222

20.2.  USART FEZEREME oottt ettt b e 222

20.3.  USART ZHREFEIR c.oveceiicee ettt 223
20.3.1.  USART HFIEFEIR ©.oovivieieieiiieeee ettt 224
20.3.2.  RIEDE oottt ettt ettt ettt nn s 225
20.3.3.  FEURE oottt ettt 227
20.3.4. 3B IR ettt 230
20.3.5.  USART JEUAE ZE L oottt ettt s e 231
20.3.6. USART EBIHEFREEIM ..oooiiiieeeeeeeee ettt 232
20.3.7. AR FEBRIELE oottt ettt 232
20.3.8.  USART JAZEHFEIN oottt 234
20.3.9. LR XU TIELD oottt b et et b et 236
20.3.10.  FHEETIEH oottt 236

20.4.  USART HIBTIE IR oottt 237

205, USART BT e iuieeeieeeeeee ettt ettt ettt ettt bttt ettt ettt ettt a e 238
P T D S 7 2 (U1 = T ) (RO 238
20.5.2.  BHEZAEEE (USART_DR)..ociiiieeceieeietee ettt ee sttt n s 240
20.5.3.  PEFRZTIED (USART _BRR)....ooiieieeeieeeeeeteee ettt n et essanaen e tene s s aeseenas 240
20.5.4.  FEHIFTEEE 1L (USART_CRL) ..ottt ettt sttt n e tene s s 241
20.5.5.  JEHIZFTEEE 2 (USART _CR2)...o.eiiieeeeeeeeeeeeeeteee ettt es et eas s s teseen s aeseenas 242
20.5.6. JEHIZFTEEE 3 (USART _CR3) ...ttt ettt s st n s tese s s eaeseanas 243
20.5.7.  USART ZFAFBMIE ©ooovieieiiiieeeeeee ettt 243

21, BBATAMBEIETT (SPI) oottt 245

2100 A0 ettt ettt a ettt ettt 245

21.2.  SPEEERFIE (oot a e 245

21.3.  SPEIHAETHIR coovoeieiceceee ettt 245
2131 MEIR oottt ettt ettt 245
21.3.2. B EHURTENHLIELS (oot 246
21.3.3. 2 LI ettt ettt 248
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2134, B B oottt ettt ettt ettt 249
21.3.5.  MIEFE(INSS) T .ottt ettt ettt ettt e et e anes 250
21.3.6.  JHTHETR oo 251
21.3.7. SPIELE oottt ettt 252
20.3.8. S B B AR o eeeeieee ettt b st 252
21.3.9.  BIEAEHFTEEULTTE cooveeeeeeee ettt 253
21.3.10.  BRAFREE oottt s 256
21310, A RERRE oottt ettt 257
21.3.12.  SPIHIHT oottt bbbttt r et r e 257
214, Sl A T B oottt b ettt bRt bRttt ettt e st 257
21.4.1. SPIEHIBATRE L (SPILCRL) coitiiieeeeieeeeeeteetee ettt ettt ettt se et nnaaas 257
21.4.2.  SPIEHIZATRE 2 (SPI_CR2) cuoitiieeeeeeeteeeeee ettt ettt ettt ss et nnaaes 259
21.4.3.  SPUIRZSZFTERE (SPILLSR) e vttt ee ettt et eneeas 260
21.4.4.  SPIEIEZFIEEE (SPILDR) covoiieececeeeete ettt 260
21.4.5.  SPIBFAFERMR oottt bbbttt 261
T T d ottt ettt ettt n sttt 262
22,00 DI oottt h ettt bbb ettt e et n et ettt 262
22.2. G130 TR TR T Lottt st et e sreers 262
22.2.0. SWD PRI Tl 1oviveeeeeeeceeeee ettt ettt sttt ettt s sttt ettt n s 262
22.2.2.  RATIT SW-DP BHIZITD oottt 262
22.2.3. SWD BT PIFE _ERE T AL ot 263
22.3.  IDARFBAVBIIE LA .eoveviriecietee ettt 263
22,4, SWD HTRI I oottt ettt ettt 263
22,41, SWD TG oottt 263
22.4.2. SWD BT H vttt 263
22.4.3. SW-DP IRZHL(reset, idle states, ID COUR)......ccucvveireieeecreeereectee e eee et st se e 264
22.4.4. DP and AP BE/EUTTH] woviiiieiiicieieteteee ettt 264
22.4.5.  SW-DP ZETFRE o oreretieeeieee ettt ettt ettt ettt ettt ettt ettt 264
22.4.8.  SW-AP BB o overeteeeeieeeee ettt ettt ettt ettt ettt a ettt ettt ettt 264
225, PABZTIR oottt 265
22.6.  BPU Wi B G(Break POINE UNIL) .......cooviurieeeeeieeceeeeetee ettt et enn e 265
22.6.1. BPU THAE oottt bttt ettt 265
22.7. HIEWELE DWT (Data WALChPOINT) «...cvceeiveeeieeeeeeetceeeeeeeeseeeieeees e ess et es e s esesese s s 265
22.7. 1. DWT ZHAE oottt ettt ea s sttt ettt 265
22.7.2. DWT T R A B IE 28 oot 265
22.8. MCU MBI (DBGMCU) ...ttt 265
22.8. 1. ARIIFERE I TSI (oo 266
22.8.2. ZFFEM R B bXCAN FI12C FITHR oo 266
22,9, DBG A T A ceiuitetee ettt ettt ettt ettt ettt ettt ettt ettt 266
22.9.1. DBG %% ID A% ZAF2(DBG_IDCODE) ......cocvcveveveeeteeeeeeeeeeeeeee et 266
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22.9.2. I MCUTLE ZFA7 8 (DBGMCU_CR)...ooevieiieeeciceecieteeee ettt 266
22.9.3. DBG APB freeze register 1 (DBG_APB_FZ1) .....cccoiiiiiiiieiie e sieen e e 267
22.9.4. DBG APB freeze register 2(DBG_APB _FZ2) ......cccoiiiciiiiiiiie et ssstveee e 267
22.9.5. DBG FATRRHAG oottt 268
23, R T ettt ettt n ettt en s 269
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1l FHESWRTFHEANEEIIR

wmE

(15

read/write (rw)

BAFRE S AL

read-only (r)

BAF A e AL

write-only (w)

BAF ARSI, SRR R Bl B A

read/clear writeO (rc_wO0)

BAFRT LA, e DU S 0 WERRILAL, 1 X Ik Jo s

read/clear writel (rc_w1)

AR LA, e DUEE S 13ERRILAL, 5 0 X bz Josn

read/clear write (rc_w)

BAE AT OB I 5 N B AR URIE B iZAL, 5 NZAL I E A 2

read/clear by read (rc_r)

AT AR OR AN S AL & B S IR RO 0, BRI SN {E

read/set by read (rs_r)

AT AR OR AN S AL & B S IR RO 0, BRI SN {E

read/set (rs)

BAFRT AR, e ABCE ALY 1, 5 0 XA e

toggle (t)

BAFRT OB SN 1R, S 0 TR

Reserved (Res)

REEAL, DARFREE B
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2. RS RRHIHE B

SWCLK

SWDIO
as AF

PA

PB

PF

IN+
IN-
out

9xIN

MOSI,MISO,SCI<;:
NSS as AF

plom

CPU
CORTEX-MO+
fax= 24MHz

NVIC ‘

IOPORT

i

Japodaq

INT_CTRL

Xijew sng

CRC

Flash Memory

SRAM

VDD

vccio
VCCA
vcc

Voltage

Regulator

SUPPLY
SUPERVISION

POR/BOR

Filter

IWDG reset

OBL reset

GHV-S

)

RCC
Reset! & clock control

EXTI
I

from peripherals

L]

System and peripheral
clocks, System reset

L]

S-AHB TO S-APB

4dv-S

Cwes (=)
Cowe [
Cosowes (>

4dv-S

HSE

el-tom m

Power d

in of analog mod

les: ‘VCCA‘

‘ ‘ VCC domain ‘ ‘VCCIO domain

2-1 RGEEIHER

vce
Vss

NRST

0SC_IN
0SC_ouT

CH1~CH4, BKIN,
CHIN~CH2N, ETR as AF

IN1,ETR as AF

RX,TX,RTS,CTS,

CK as AF

SCL,SDA
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3. F B MEREN
3.1. REGHEW

R LR 2 Ak
m — Master

> Cortex-M0O+

B =1 Slave
> W SRAM
> W Flash

> i AHB-APB Bridge /] AHB

GPIO Ports
A,B,F

Flash memory interface Flash memory

-—
1
@_ﬂ -

IOPORT

ARM
Cortex-MO+ m Bus matrix

Core

AHB-to-APB bridge APB

SYSCFG,

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

PWR,
12¢,
USART1,

SPI1,
DBGMCU

3-1 RGHUH

B RGN

Z LRI Cortex-MO+(1) R 48 i 283 25 bus matrix, J&# HISREH CPU [Ifh#.

B 02k Matrix

J2E Matrix EHIAE CPU 2RI #. %M #{# F Round Robin 5i%. &4k Matrix £ Master (CPU) #l
slaves (Flash memory. SRAM F! AHB-to-APB bridge) -

B AHB-to-APB bridge (APB)

The AHB-to-APB bridge it T 7E AHBAIAPB 5. £k 2 [8] (1) [F] 5 i £ 1) 1% Bridge (1) 4 B it bk e 5

3.2. HHEHREH
3.3. HGHBREMEN
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B AERES . BORAERES . SPSEA 10 3 DB — il E— Ntk 4-Ghytes 421, 2tk LUt
RAFLE (A word 1, AR AR AR
AT T4 R 8 1 512Mbyte [ Block [X 5.

OXFFFF FFFF
ARM Cortex MO+
0xE000 0000 Internal periphrals
Block 6
0xC000 0000 0x5001 1FFF
IOPORT 0x5000 0000
Block 5
0x4002 63FF
0xA000 0000 AHB
0x4002 0000
Block 4
0x4001 5BFF
APB
0x8000 0000 0x4001 0000
Block 3 0x4000 ATFF
APB
0x6000 0000 0x4000 0000
Block 2 OX1FFF FFFF
. Reserved
Periphrals Ox1FFF 1000
0x4000 0000 Resorved OXLFFF OF80
Factory config. bytes OX1FFF OF00
Block 1 Option bytes OX1FFF OES0
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
Bl 3-2 17 filg & e
#* 3-1 frfds bk
Type Boundary Address Size Memory Area Description
0x2000 0C00-0x3FFF FFFF 512MBytes | Reserved
SRAM WRAEELEAF, SRAM i
0x2000 0000-0x2000 OBFF 3KBytes SRAM . ’
KA 3kBytes

Ox1FFF 1000-Ox1FFF FFFF | 4KBytes Reserved
Ox1FFF OF80-Ox1FFF OFFF | 128Bytes Reserved

FE7 HSI triming $3E «

Ox1FFF OF00-Ox1FFF OF7F | 128Bytes Factory config flash 455 i [ D B 25
o~ —J B =

Code | Ox1FFF OE80-Ox1FFF OEFF | 128Bytes Option bytes option bytes
Ox1FFF OEO0-Ox1FFF OE7F | 128Bytes uiD Unigue ID
Ox1FFF 0000-0x1FFF O7FF 2KBytes System memory 17X boot loader

0x0800 8000-0x1FFE FFFF 384MBytes | Reserved
0x0800 0000-0x0800 4FFF 20KBytes Main flash memory
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Type Boundary Address Size Memory Area Description

0x0000 5000-0x07FF FFFF 8MBytes Reserved
R4 Boot At B % #%:
1) Main flash memory

0x0000 0000-0x0000 4FFF 20KBytes
2) System memory
3) SRAM

Note:

_FiRZ[E] Bk Ox1FFF OEQ0-OX1FFF OE7F #b, HARFrVEN reserved B2 [0], TLiEdtATBHEE, 28 0, Hif=4

response error.

% 3-2 HMAEFAF A ik
Bus Boundary Address Size Peripheral
0xE000 0000-0XEQOF FFFF | 1Mbytes MO+
0x5000 1800-0x5FFF FFFF | 256MBytes Reserved®
0x5000 1400-0x5000 17FF 1KBytes GPIOF
0x5000 1000-0x5000 13FF 1KBytes Reserved
IOPORT | 0x5000 0C00-0x5000 OFFF 1Kbytes Reserved
0x5000 0800-0x5000 OBFF 1Kbytes Reserved
0x5000 0400-0x5000 07FF 1Kbytes GPIOB
0x5000 0000-0x5000 03FF 1Kbytes GPIOA
0x4002 3400-0x4FFF FFFF Reserved
0x4002 300C-0x4002 33FF Reserved
1Kbytes
0x4002 3000-0x4002 3008 CRC
0x4002 2400-0x4002 2FFF Reserved
0x4002 2124-0x4002 23FF Reserved
1KBytes
0x4002 2000-0x4002 2120 Flash
0x4002 1C00-0x4002 1FFF | 3KBytes Reserved
AHB 0x4002 1888-0x4002 1BFF 1Kb Reserved
0x4002 1800-0x4002 1884 ytes EXTI 2
0x4002 1400-0x4002 17FF 1Kbytes Reserved
0x4002 1064-0x4002 13FF Reserved
1KBytes .
0x4002 1000-0x4002 1060 RCC 2
0x4002 0C00-0x4002 OFFF 1KBytes Reserved
0x4002 0040-0x4002 03FF Reserved
1KBytes
0x4002 0000-0x4002 003C Reserved
0x4001 5C00-0x4001 FFFF | 32KBytes Reserved
0x4001 5880-0x4001 5BFF Reserved
1KBytes
0x4001 5800-0x4001 587F DBG
0x4001 4C00-0x4001 57FF | 3KBytes Reserved
0x4001 4850-0x4001 4BFF Reserved
1KBytes
0x4001 4800-0x4001 484C Reserved
APB 0x4001 4450-0x4001 47FF Reserved
1KBytes
0x4001 4400-0x4001 404C TIM16
0x4001 3C00-0x4001 43FF 2KBytes Reserved
0x4001 381C-0x4001 3BFF Reserved
1KBytes
0x4001 3800-0x4001 3018 USART1
0x4001 3400-0x4001 37FF 1Kbytes Reserved
0x4001 3010-0x4001 33FF 1Kbytes Reserved
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Bus Boundary Address Size Peripheral
0x4001 3000-0x4001 300C SPI1
0x4001 2C50-0x4001 2FFF Reserved

1Kbytes
0x4001 2C00-0x4001 2C4C TIM1
0x4001 2800-0x4001 2BFF 1Kbytes Reserved
0x4001 270C-0x4001 27FF Reserved
1Kbytes
0x4001 2400-0x4001 2708 ADC
0x4001 0400-0x4001 23FF 8Kbytes Reserved
0x4001 0220-0x4001 03FF Reserved
0x4001 0200-0x4001 021F 1KBytes COMP1 and COMP2
0x4001 0000-0x4001 01FF SYSCFG
0x4000 B400-0x4000 FFFF 19KBytes Reserved
0x4000 B000-0x4000 B3FF | 1KBytes Reserved
0x4000 8400-0x4000 AFFF 11KBytes Reserved
0x4000 8000-0x4000 83FF 1KBytes Reserved
0x4000 7C28-0x4000 7FFF Reserved
1KBytes
0x4000 7C00-0x4000 7C24 LPTIM
0x4000 7400-0x4000 7BFF 2KBytes Reserved
0x4000 7018-0x4000 73FF Reserved
1KBytes .
0x4000 7000-0x4000 7014 PWR '3
0x4000 5800-0x4000 6FFF 6KBytes Reserved
0x4000 5434-0x4000 57FF Reserved
1KBytes
0x4000 5400-0x4000 5430 12C
0x4000 4800-0x4000 53FF 3KBytes Reserved
0x4000 441C-0x4000 47FF Reserved
1KBytes
0x4000 4400-0x4000 4418 Reserved
0x4000 3C00-0x4000 43FF 1KBytes Reserved
0x4000 3800-0x4000 3BFF 1KBytes Reserved
0x4000 3400-0x4000 37FF 1KBytes Reserved
0x4000 3014-0x4000 33FF Reserved
1KBytes
0x4000 3000-0x4000 0010 IWDG
0x4000 2C0C-0x4000 2FFF Reserved
1KBytes
0x4000 2C00-0x4000 2C08 Reserved
0x4000 2830-0x4000 2BFF Reserved
1KBytes
0x4000 2800-0x4000 282C Reserved
0x4000 2400-0x4000 27FF 1KBytes Reserved
0x4000 2054-0x4000 23FF Reserved
1KBytes
0x4000 2000-0x4000 0050 Reserved
0x4000 1800-0x4000 1FFF 2KBytes Reserved
0x4000 1400-0x4000 17FF 1KBytes Reserved
0x4000 1000-0x4000 13FF 1KBytes Reserved
0x4000 0800-0x4000 OFFF 2KBytes Reserved
0x4000 0450-0x4000 07FF Reserved
1Kbytes
0x4000 0400-0x4000 044C Reserved
0x4000 0000-0x4000 O3FF 1KBytes Reserved
Note:
(1) B3R AHB AR Reserved (il =3 8], T S5#AE, W5 0, Hi74E hardfault; APB AR7ER

(2

Reserved [tk =s 8], TCiES#AE, SN0,
Z:'Txi}%‘: 32bit word ‘ij‘l‘lﬂ , iﬁ:\'ij%% halfword ;FD byte ijfl‘lﬂ .

“£xp 4 hardfault.
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(3) A F#E 32bit word Vi ], i3 halfword 517

3.4. AR SRAM

A B REER 3KB SRAM. it bytes. half-word (16bit) B3 word (32bit) #7725 SRAM. %
X e YE L Ah 2 (R I s S #2774 hard fault.

3.5. Flash #fg%

Flash 17 fi# 2% A P A AN [ R P 38 X2 i -
B Main flash [X1%, 20KBytes, ‘B8 FIFE A1 P 508
B Information X1, 2.7KBytes, &% LLTFH %
> Factory config. bytes: 128Bytes, H-T-77il:
LI trimming #4lE (& HSI triming 4 )  _FHL IR I AT 4%,
> UID: 128Bytes, H 47t F (1) UID
> Option bytes: 128Bytes, T {20 b 4R FAA A O 1) e B AF
> System memory (RGif7i%%s) : 2KBytes, H-T 77/l Boot loader
Flash £ 52 T AHB R 4E 2 S BURI B U In), B ol IS J7 A2 48 S8 1 flash BJEAS program/erase
R

3.6. Boot R

jEit BOOTO pin 1 boot fit & {7 nBOOT1 (f£/i{]- Option bytes #) , AlEF=F AR E R, WF
RHUR:
% 3-3 Boot it &

Boot mode configuration
nBOOTL bit ’ BOOTO pin el
X 0 % $% Main flash {F )5 3 X
1 1 % System memory £ 3 2 X
0 1 % SRAM 1ENEFIIX

JR AR B RAEALGIE 4 4> SYSCLK #7847 . tHAH Pz FaR ok ik b 5 sh ikl
1E1% startup ZEiBJ5, CPU Ml 00000 0000 HUHERR TR HIE, #RJ5 M JE B A7fifi 7% 1) 00000 0004 ikt FF
AHATTE S . BUR T 0L A B, Main flash. system 77 858k SRAM #HE n  #E4T175 1) -

B Boot from main flash: main flash R /5 247 fi# &% %5 [E]f£] 00000 0000 % 5%, {HfEATHIR AT AFE H A K (1)
177258 (0x0800 0000) #EATV M. k&, Flash 28R LAMHlE 0x0000 0000 5# 0x0800
0000 jj i) £ »

B Boot from system memory: system memory % 3 7E J& S77 i 2% %% 7] 0x0000 0000, 1B AR AI LLNE
AR [ bk 2% 5] OxLFFF 0000 17 i) 5]

B Boot from SRAM: SRAM X 5% 7E J& 377 fifi 4% 25 [A] Y] 0X0000 0000, {H 24528 AI LAt 0x2000 0000 H:
R LTES R

3.6.1. TAERRYIERA

% boot mode #EHE, N A AT DS SEFE P 25 (8] o] 4 U7 in) A7 28 . X /ME @ SYS-
CFG_CFGR1 % f7##:f) MEM_MODE fiii# 42 (W, SYSCFG &15) .

3.6.2. WEKRHIBXER
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Boot loader 7685 F 4B P2 Bal 5 N, HEAFHUAE system memory 1. e F kA8 AR I R 4T 42 D HE4T 0 flash
TGRS N
B USART, X PA2/PA3
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4. R ANANF
4.1. WHEFERFHE

Main flash block: f X 20kBytes(5k x 32bit)
Information block: 2.7kBytes(0.675k x 32bit)
Page size: 128Bytes

B Sector size: 4kBytes

PR 428 i 2 11 R B 1 2 AR AR R
B AR

BRI

B SR

4.2. WHEIBEBNSH

4.2.1. NELEH

Flash {7 #5 BH 32bit e A7l o, T LARAERR 7 A8 1) 476%, Page K/NA 128Bytes, Sector K
/N A AKBytes.
MIBfE L, Flash 74 %$4> 4 Main flash Al information flash, 7 & % & KAE 20Kbytes, JFHEAEN
2.7KBytes.
Page erase #{E R LA FH T+ Main flash.
MERA SR EE, W Mass erase 7] Bl T Main flash, 3 RIANGERH T Main flash.
F 4-1 INARG5HE S d stk

Block Ji X sector 1 Page Base address Size

Sector 0 Page 0-31 0x0800 0000-0x0800 OFFF 4Kbytes

Sector 1 Page 32-63 0x0800 1000-0x0800 1FFF 4Kbytes

Main flash Sector 2 Page 64-95 0x0800 2000-0x0800 2FFF 4Kbytes
Sector 3 Page 96-127 0x0800 3000-0x0800 3FFF 4Kbytes

Sector4 Page 128-159 0x0800 4000-0x0800 4FFF 4Kbytes
System flash Page 0-27 Ox1FFF 0000-0x1FFF ODFF 3.5Kbytes
uiD Page 28 O0x1FFF OE00-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. INFFRBRIEMT]IHER

Flash 7] DAWAE N —AN I8 FH I E g2 2510, g E B Fhhvrml . @ik & s il J7, a7 Lok flash 17 fg4s
() P 25 HEAT BRI

AN E 5 ) Al AHB s AT i . B4RAE T LAY FLASH_ACR % /745 1) Latency %], RIEE
B flash 3400 — AU A NSRS . 209 0, WIAIEIN flash SHRAEAERPIRA: 240 1, flash B (ESS N
LAERRIRAS o AZMLHIE Y T VLHC & ) 2R G B ARG 1) flash S2BOHE,  MHEAT & 1 T%0 T
4.2.3. WHESBRIEMBEREE

iH3t ICP (In-circuit programming) 3 IAP (In-application programming) #] BLX] flash 4T program #¢
ks

22/269



PY32F002A &% T-Jiif

ICP: JHRHEH A Flash £k ds I %, W L& SWD Wi (¥ boot loader, /M MCU

Ho ICP &4t 1 HRIEAA RS, FRHER T AL ZE R AL BE B3 socketing -

IAP: W] LA FSC A SRR R IRIE T, R #2E program fEE R flash 1. 1AP R H P AN I AT, 7
X program flash 776 #% . 28)5, BRI flash F2figas OF 7 2 B ICP gttt 2 105 7 B AR T o

URAEHEAT INAE B AR BRIRAR IS, BB T RAL, WINAAAF il &5 00 N R A ORI (1

FE A5 AR ER A I, ARATEE N AF MR A 2t B 2 S SRR AR — 45, DRl T DLIE A (1Y

BEAT. XBAEWRE, ISR RN, AREREAT AR AAE 3R

T 5 REERREAE, T HSI.

iH
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

4.2.3.1.

UL ARSI A7 as, AT DASEILS AR ER AT -

Acess control register(FLASH_ACR)

KEY register(FLASH_KEYR)

Option byte key register (FLASH_OPTKEYR)
Flash status register (FLASH_SR)

Flash control register (FLASH_CR)

Flash option register(FLASH_OPTR)

Flash special area address register(FLASH_SAR)
Flash write protection resister (FLASH_WRPR)
Flash TSO register(FLASH_TSO0)

Flash TS1 register(FLASH_TS1)

Flash TS2P register(FLASH_TS2P)

Flash TPS3 register(FLASH_TPS3)

Flash TS3 register(FLASH_TS3)

Flash page erase TPE register(FLASH_PERTPE)

Flash sector/mass erase TPE register(FLASH_SMERTPE)

Flash program TPE register(FLASH_PRGTPE)

Flash pre-program TPE register(FLASH_PRETPE)

N8

EENJG, flash fAfE s Sy, il AEER (b TSR SRERE(E. S FLASH_CR 7
TS FLUF (B T HIAE reload option bytes f#] OBL_LAUNCH fi7) . 4% flash (5 FIHE R EAE, #RA

JiEid s FLASH_KEYR Z9478%, 724 Unlock N5, JEH FLASH_CR 2547 2% 193 ) o

BRI

IR 1: ] FLASH_KEYR 77485 A\ KEY1=0x4567 0123
IR 2: 1] FLASH_KEYR Zif74%5 A\ KEY2=0xCDEF 89AB

AT AR B AR 8i{E FLASH_CR &4f4s, H2| N —IREN . Ei51RH KEY B PR, BeR4E R
W, FHr=4 Hard Fault . XFEEREFIREIEE — NS AN KEYL AILES, 5035 KEYL LR, HE A5
BAM) KEY2 AUGHEE .

FLASH_CR %77 8% 7] LB 55 FLASH_CR 7547241 LOCK A7 4 PR BT .

AHh, Y FLASH_SR %1741 BSY i BA7, FLASH_CR 2 S ANAEM S . W, AFM22iiT 5%

2 1i7% (FLASH_CR) J#/E£ 54 AHB B IE, HF] BSYL it E.
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4232 WNHESHIE

Flash 77fi% 2& 47k LA 32bit word vy #if7 (#H4T half word 5% byte #4274 hardfault) #47% > page i
program #1E. 4 FLASH_CR #7411 PG i #i B4z, CPU 7] FLASH {7 fi#s ik 2= 0] 5 32bit £k, pro-
gram ¥AEFFLE BB ATATIE 32bit (15 0K S5 hard fault 117 .

IR program 1 flash #ihl 256, 4 FLASH_WRPR 291728 5 B R0 X 45, 1] program #/E £
g, RN FLASH_CR %17 # WRPRTERR 74 Efiz. Program #4E45 %, FLASH_CR % 17# 1) EOP
Lt B AL,

Bk flash program FHAE B3R U0 Fis

1) k& FLASH_SR #7441 BSY £, HIB& & Ui A IEE4RZE 1) flash #4F

2)  HEE IEEBTY flash erase 5 program #:1E, M4 % Page 1) 32 > word  (H13fi% page

CHYEEA, WHAT PR, RN %2 58

3) [A FLASH_KEYR #7178k '5 KEY1 Al KEY2, f#l: FLASH_CR ZF/Ea8 IR

4) Ef7 FLASH_CR #7451 PG fii A1 EOPIE fii

5) [ HbsHbEEE TS 1 228 31 4 word [ program #:1E (H 3552 32bit 1) program)

6) Ef7 FLASH_CR %f##8/ PGSTRT

7)) E% 324 word

8) ZfF FLASH_SR %17 8% BSY M #iE %

9) & FLASH_SR # {7 &1 EOP Fr&if (24 program #fEC&lsy, ZAgEM , RJEHIHEFZ

B

10) MR AFEA program #4E, NEMER PG AL

M PRI T RIAT, W program #4EEBNE3, IR BSY A7 A4 B A
N B R ERIE

Flash 7778 7] L% page #1T erase #:4F, 3% #1T sector 1 mass erase (sector #l mass erase X}
information memory RNEA/EAD .

4.2.3.3. Page erase

M EA page # WRP R4, ‘ErAEH erase 1, A WRPERR 74 B17. 3T page erase #1F
I, ST LT B RR:

1) & FLASH_SR Zif7#% BSY {7, Wil IEIEREAT Y flash #4E

2) [\ FLASH_KEYR # £ 28K '5 KEY1 1 KEY2, f#kz FLASH_CR 75 {7 a8 IR

3) Efi FLASH_CR %74+ PER fifl EOPIE fif

4) [FiZ page SALEHHE (2 32bit Hdk)

5) %&fF BSY U#iE=E

6) fufr EOP drEA# B AL

7) % EOP &
4234, WNHER#

Mass erase FIRXI# /- main flash 3T HEBREEAE, (EX] information XAEAIEH . 5348, 24 WRP #{#§E,
mass erase WAETLRL, A4:74E mass erase #1F, 3 H WEPERR 74 B 7

#4T mass erase KU T -

1) k& BSY £, #iNREEA IEEHATH Flash #:4F

2) 1 FLASH_KEYR #1225 KEY1,KEY2, fi#k FLASH_CR 217 as{f4"
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3)

4)

5)

6)

7)
4.2.3.5.

Sect
sector

AT

1)

2)

3)

4)

5)

6)

7)
4.2.3.6.

#E {7 FLASH_CR 77 {74 f] MER {i f1 EOPIE {if

7] flash 4= main flash ¥ [A 545 = %5 (32bit 45

%R BSY MifiEE

KA EOP A b & Ar

15%E EOP #r5 &

Sector erase

or erase AKXt 4Kbytes ¥ main flash #EAT#2FR#R1E, HX) information X AEIER . 514k, A
WRP R4, ERASHIERE, M WRPERR {74 & 7.

sector erase FIIRUITT :

K BSY iz, Hiihg S5 IELEBEITH Flash #:4F

] FLASH_KEYR %1788 K5 KEY1. KEY2, f#F: FLASH_CR % 1r#s{in
B FLASH_CR Zf7 4% SER fi.41 EOPIE fi

)% sector 51 = HdE

245 BSY Mg %

KA EOP #x G b B AL

HE EOP frik

BN AR E

Flash [1] program F1 erase HI 8] 75 ZFEAT M 4, 750218 Bog A E R, Wik 752X Flash 347 pro-
gram fl erase [I#1F, 75 ZMR4E HSI %, 2% FLASH_TSO, FLASH_TS1, FLASH_TS2P,
FLASH_TPS3, FLASH_TS3, FLASH_PERTPE, FLASH_SMERTPE, FLASH_PRGTPE, FLASH_PRETPE ]
&%+ Flash program 1 erase i [a]#% 6l 27 /7 25 AT IEM O TC & .

4.3. FEAME—SHRIRRG (UID) &4
WE— B 3 b VAR LY 87 37 55«
m JEFAS
B T ESIN AR AR, R P AR B N B LA S ARG 0 22 4
LI S S RSN L
77 ME— SRR AL T — AN TARAT B & HME— [ 2% 50
P KIEAN BE R A IX LT o ME— B 3 b PR AT LA LB 5 /2 - B AN R D7 s B, AR5 AP | SUBE
BEER .
S&4k: Ox1FFF OE00
% 4-2 UID %5
UID Bits
st Pty
7 | e | s | 4 | 3 | 2 | 1 | o
0 Lot Numer Lot Number ASCII 5
1 Lot Numer Lot Number ASCII 5
2 Lot Numer Lot Number ASCII 5
3 Lot Numer Lot Number ASCII 15
4 Wafer Number Wafer Number
5 Lot Numer Lot Number ASCII #5
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UID Bits
fms bt R
7 | e | s | 4 | 3 | 2 | 1 | o
6 Lot Numer Lot Number ASCII £5
7 Lot Numer Lot Number ASCII £5
8 R &R LR AL AEE T
9 Y S FRIRAL Y SARMEAL
10 X AAARAEAL X SA AR AL
11 XY At fRig il Y S pRE AL X AR L
12 B e 0x78
13 R &R 4R ED R ERZRED
14 R &R 2R A A EBGRES
15 R &R 2R A P
4.4. Flash ®HFH
4.4.1. Flash &0+

AP Y flash (1 information [X 38 8 53 X (B AE 3 T 7 A, FHRAFTBOES F Bl FH P e I i ZE6F

MECFREAT ECE . bhtn, & 1T DO SR B P
N T RN A, T LR SR SRS 7 A -

R 4-3 LTk

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

23 [ 22 [ 221 ] 20 [ 19 | 18 [ 17 | 16

Complemented Option byte 1

Complemented Option byte 0

15 14 ] 13 ] 12 [ 11 | 10 [ 9 | 8 7 ]

6|

4 | 3] 21171 o

Option byte 1

Option byte 0

eI (R A T EUAR LI 1Y organization fTid A7 il a% bk B2 2], thm] DLA BLTR e300 545 AR 5C A

FFAS R
B FLASH user option 77 f## (FLASH_OPTR)
B FLASH SDK area address % f7#s (FLASH_SDKR)
B FLASH WRP address % ff#s (FLASH_WRPR)

R 4-4 W45

word Hik iR
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
O0x1FFF OE90 Reserved
Ox1FFF OE94 Reserved
Reserved
Reserved
Reserved
Ox1FFF OEFC Reserved

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

76 LA (POR/BOR/OBL_LAUNCH) #%jitJ&, M flash information memory ] option bytes [X3gisz H A 5 ff

B, BABZEFAFEHAH N option bit.

31 30 29 28

27 | 26 | 25 24

23] 222120191817 ] 16

~nBOOT1 | ~NRST Res ~IWDG

~BOR_LEV[2:0]

~BOR ~RDP[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 1 [ hth
30 ~NRST_MODE R NRST_MODE K fi%
29 Reserved
28 ~IWDG_SW R IWDG_SW [ g
27: 25 ~BOR_LEV[2:0] R BOR_LEV )5
24 ~BOR_EN R BOR_EN [ =4
23: 16 ~RDP R RDP [f] =4
15 nBOOT1 R 5 BOOT PIN —ift, EFEH A=
0: IXELHA
14 NRST_MODE R 1. GPIO Tt
13 Reserved
0: T#{4 watchdog
12 IWDG_SW R 1: #f% watchdog
000: BOR EJHEfE N 1.8V, FHERMELL 1.7V
001: BOR LAH{E N 2.0V, FERMEN 1.9V
010: BOR LJHBIfE N 2.2V, FRERMESAL 2.1V
011: BOR EJHEME N 2.4V, FHERELL 2.3V
11: 9 BOR_LEV[2:0] R 100: BOR LJHilfiiJy 2.6V, FHEMIfERL 2.5V
101: BOR LAE1{EN 2.8V, TREIEA 2.7V
110: BOR _ETJFB{E N 3.0V, FHEEEAL 2.9V
111: BOR EJFBI{E N 3.2V, FFEEIENL 3.1V
BOR enable
8 BOR_EN R 0: BOR AMifig
1: BOR f#ift, BOR_LEV j2fEH
OxAA: level 0, read protection inactive
70 RDP R 4k OxAA: level 1, read protection active

B Option byte for flash SDK area address
Flash memory address: Ox1FFF OE84
Production value: OxFFOO OOFF

£ L E A (POR/BOR/OBL_LAUNCH) Bj#Ua, M flash information memory [¥] option bytes [X i H 4

BIEME, 5 A% 7547 25 HH R option bit.
31 30 29 28 | 27 [ 26 | 25 | 24 23 22 21 20 [ 19 [ 18 [ 17 [ 16
Res Res Res ~SDK_END[4:0] Res Res Res ~SDK_STRT[4:0]
R R R R R R R R R R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res SDK_END[4:0] Res Res Res SDK_STRT[4:0]
R I R[IRI|IRIJR RIR]IRIJIRI] R
Bit Name R/W Function
31: 16 Reserved
Complemented
28: 24 SDK. END[4:0] R SDK_END =g
23: 21 Reserved
Complemented
20: 16 SDK_STRT[4:0] R SDK_STRT %
15: 13 Reserved
12: 8 SDK_ENDI[4:0] R SDK area end address, B—{i%f [ [] STEP 4 2Kbytes
7: 5 Reserved
4: 0 SDK_STRTI[4:0] R SDK area start address, &F—(X} N[ STEP & 2Kbytes

B Option byte for Flash WRP address
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Flash memory address: Ox1FFF OE8C

Prod

uction value: 0x0000 FFFF
f£ EHE A, (POR/BOR/OBL_LAUNCH) i, M flash information memory [¥] option bytes [X 3515 H AH

R, B ANEZ 244N option bit.

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

Complemented
31: 16 WRP R WRP 1] 5
0: sector[y]#{#
15: 0 WRP R 1: sector[y] Lfr"
y=0~15

4.4.2. Flash &WEHE

HAL)E, FLASH_CR 2547 a8 1 518 T 1 AR AL 2 0 S R (0 20k T 71 2EAT AR S HR A

FLASH_CR 7 /7 #3H /) OPTLOCK hr % Zi#iE % »

o,

(ZS7A

Mod

PAN P BR R R B% 2 A7 4%«

1) ESARBN R, f#8 FLASH_CR 251783 105 R

2) Il FLASH_OPTKEYR Ziff#%, 5 OPTKEY1=0x0819 2A3B

3) [9 FLASH_OPTKEYR % ff#%, 5 OPTKEY2=0x4C5D 6E7F

FEATER B P #R BT FLASH_CR % A7, E2| T —KEAL. fERRE) KEY P, B RHIRMA
J#7=4= Hard Fault 7K.

User option (information flash [¥] option bytes) 7] LLidid ¥ {45 FLASH_CR & f7#% 1] OPTLOCK i, #%
f£, ARG IEAREE) erase/program £:4F

WA B AT Lock 7, W] OPTLOCK 1t H 2h B A

ifying user option bytes

EHEAT S #AE (program) , B Main flash [FHEEAR—FE . B SCETUFY, & EITI T 0 5%:
1) HZHi#ERFEE, E% OPTLOCK fi

2) fuf BSY I, #NEAH IEEH#ITH Flash #4F

3) [f] option bytes % 7 #s FLASH_OPTR/FLASH_SAR/FLASH_WRPR S ¥{¥# ) (1~3 4 word)
4) HEf7 OPTSTRT fir

5) [1 main flash 0x4002 2080 il 54T & 32bit ##i (& 1E S 4

6) 51§ BSY higiiEZE

7) %R EOP hifm, BMEE

FEAT %} Option bytes [IE43h, TELE#I2 5G4 option byte X M [ %~ page erase 5, X5

FLASH_OPTR. FLASH_SAR 5{# FLASH_WRPR %7 #4[f1{, 5% option bytes #'. J£H., BfFHzhit A
RN, FFAETHEAE S 2 option bytes [/AH N X 45 .

Opti

on byte loading
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£ BSY (i#kif F )5, FrA#ii option bytes #5 A 1 flash information f2f##sH, HZARMNHTHH &
Hi. %f option bytes FF A7 A BT ILERAE, FIARIRIE E— KB option bytes HLIME . 4 fhAT] CBriE) ik
b, AXGH RGRIER.

Option bytes fj2e#k, 7£LL N PIFRE Ol T 24T

B Y4 FLASH_CR #Ff7#s+ 1) OBL_LAUNCH £ # & {1

m /£ EEENE (POR. BOR)

“I3% option bytes” HHATHIHRAER . XT information memory [X 35 [#) option bytes #HATiEEEEME, PR
IR TE % (E 9 35 option 777728 (FLASH_OPTR. FLASH_SAR 1 FLASH_WRPR) . XYY EEF17 A4 B
R4, FET UM, B4 OBL_LAUNCH £, 724E 7T —/NEA47, 1XFf option bytes [134#, A REIERAM
AT kAT .

£ option ALLEEAH R XL s CF—/ half word) B AR f#MY . 7E option bytes & H], 2%t
option bit FIFLAMIIEIE, X BERE RIS E M ERI T T .
W IEAMBULAL, U option bytes % & #1| %] option X 1728,
R IEAMYAILES, N FLASH_SR #7743 1) OPTVERR IR B 7. AVLEHIMEHES A\ option %747
A
B XF T user option
BOR_LEV 5% 000 AR {E)
BOR_EN {751 0 (BOR A ik
NRST_MODE 5% 0 (L AfiA\)
RDP £ 5 % Oxff (Bl level 1)
HARAVTH IE#R S ik 1
B X T SDK area option, SDKR_STRT[4:0]= 0x00, SDKR_ENDI[4:0]=0x1F, BIfff flash % ) &4k %
€N SDK
B T WRP option, AULELHMEZSREME “ TRy
TERBE NG, option bytes 1A 24 & il 2 R H ) option ZFf7a% (BRI E) .
B FLASH_OPTR
FLASH_SDKR
FLASH_WRPR
X LT A7 2B FH R AZ 24 option bytes. AR IX 6 Z A7 88 AN B, AT EL T R4t option (RS

4.5. Flash BB =

O F ) flash [ information X854 X 8] (3% 14> page) {EN Factory config. byte {# [ .
Page O fFBU A B2 IE B (A IEAS, B RASAFD -
B HSIPRERAEHE, SR Trimming {6
B XS HSE AR (45 5 ) e A & S 80
# 4-5 Factory config. byte organization

vV V V VYV V

Page Word Address Contents
0 0x1FFF OF00 RESERVED
1 Ox1FFF OF04 A7 HSI 8MHz A% 3% P32 i) K6 B2 ) Trimming {5
2 0x1FFF OF08 RESERVED
0 3 0x1FFF OFOC RESERVED
4 Ox1FFF OF10 A7 HSI 24MHz 55128 3% £ 4% 1 Koo B2 Trimming {8
5 Ox1FFF OF14 TS_CALL1, 30°CiRBEAL a8 R HEE
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6 Ox1FFF OF18 TS _CAL2 , 85°CIRJEILRB MR EE
7 Ox1FFF OF1C RESERVED
8 Ox1FFF OF20 RESERVED
9 OX1FFF OF24 RESERVED
10 Ox1FFF OF28 RESERVED
11 Ox1FFF OF2C RESERVED
12 Ox1FFF OF30 TEJ HSI 8MHz 4% R % 2t FLASH_TSO. FLASH_TS1 23 /723K BC B A
13 Ox1FFF OF34 TEI HSI 8MHz #2R F 4 N () FLASH_TS2P. FLASH_TPS3 27 17 4% (1) it B 18
14 Ox1FFF OF38 TFJHSI 8MHz #1i5% F % ) FLASH_PERTPE 27 /7 23 [ d B8
15 Ox1FFF OF3C £ HSI 8MHz 471 R % R ) FLASH_SMERTPE 25 /% 2% B it BAH
16 OxLEFE OF40 TEI HSI 8MHz #5iZR %} B[] FLASH_PRGTPE. FLASH_PRETPE %1741
fic B 8
17 Ox1FFF OF44 RESERVED
18 Ox1FFF OF48 RESERVED
19 Ox1FFF OFAC 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 TEI HSI 24MHz 512 T % S ) FLASH_TSO. FLASH_TS1 2577 s (i B A4
28 Ox1FFF OF70 TEJ HSI 24MHz 42 T % M ) FLASH_TS2P. FLASH_TPS3 %917 ss H L B Al
29 OX1FFF OF74 TEJ HSI 24MHz $Z8 %t B2 ) FLASH_PERTPE 2747 #s I B A1
30 Ox1FFF OF78 TEI HSI 24MHz #5128 T % B ) FLASH_SMERTPE 21728 [t fic & 114
31 OxLFEF OF7C TEIU HSI 24MHz #5238 T %R ) FLASH_PRGTPE. FLASH_PRETPE #1741
fic B A4
Ox1FFF OF80-
1 0 OxLFEF OFFF RESERVED
] ] OXLFFF OE20 1.2V HURAHERE, it vrefint_verify HE A0y 1.203V, 74 Ox1FFF 0E23 i
HE N 12, OXLFEF 0E22 Hiti-E A 03
45.1. 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

BARENZM b 2, S\ RCC_ICSCR #7434 M i HSI_FS[2:0]f1 HSI_TRIM[12:0], PAsZH
HSI AT 1) 5 L

45.2. REARSBHRHEME
Address: Ox1FFF OF14(30°C). Ox1FFF OF18(85C)
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]
A % Az B A
45.3. HSI_8M/24M_EPPARAO
Address: Ox1FFF OF30(8MHz). 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] TS0[7:0]

R | R R|]RJ]RIJ]RIR |R R|IR|I]R]J]RJ]RJ]R|]R] R

A T AR T EVE ) HSI I B, B M AE S b2 4, F 5 N FLASH_TSO0. FLASH_TS1.

FLASH_TS3 2178, LASZELN N HSI 455 BT 75 148 5 i 1] A fic B
45.4. HSI_8M/24M_EPPARA1

Address: Ox1FFF OF34(8MHz). 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 5 AR 5 8 1) HSI B Ep e, kB MAH R b5 H 288, B 'S5 N FLASH_TS2P,
FLASH_TPS3 ZF A7, LLSEHUN B HSI AT JT 5 H 45 5 I 8] 1 i &
45.5. HSI_8M/24M_EPPARA2
Address: Ox1FFF OF38(8MHz). 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[T;;F]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
WA 5 AR 75 B 1) HSI I Ep AT, kB WA R b5 H 88, 755 N FLASH_PERTPE /748,

PASIURT R HS 1A i 75 4 5 I TR O
4.5.6. HSI_8M/24M_EPPARA3

Address: Ox1FFF OF3C(8MHz). Ox1FFF OF78(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 SMER
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
B T EEARYE 75 B E I HSI I BT, B MAH S b S 8, 55 N FLASH_SMERTPE 77 745

, DASEBILG N HSI B BT 5 045 5 I 8] R TC
4.5.7. HSI_8M/24M_EPPARAA4

Address: Ox1FFF OF40(8MHz). 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]IT RJIJTRJRIJRJIJRITRIRITRITRIRIJIJRI]IRIRI] R
P R EAR S T ZEROE I HSI I B, e 5 AR N bk 132 H 2dfs, 15 A\ FLASH_PRGTPE H

FLASH_PRETPE 2 /7254, LASZHUXS N HSI A AT 75 145 5 B 8] [ PG B -

4.6. NFEHEP

%} Flash main memory R4 ELFE LR JLR LA -
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SDK (software design kit) FILRY", HRXREE T X U7 RS, FLEZ 2Kbytes.
BEARY(RDP), B ibok B AR U il o
SRy (WRP) #4], AT IEAEZENSEIE (HTRTPAHSEE PC RIREL « SR IR RN
4Kbytes,
B Option byte 5{R¥", LI TR

4.6.1. WNFHMHFFRE(SDK)XHRHGH

# FLASH_SDKR 7 as PRI X i, 384 table 15 HIALRAIA o

{37 X 15 i FLASH_SDKR %777 #%() SDKR_STRT[4:0],SDKR_END[4:0]5E X, #—AMixf N 2Kbytes.
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)

24 SDK_STRT[4:0]°k T SDK_END[4:0]ff, SDK ¥ %k; 4 SDK_STRT[4:0]/M F ek &5 T
SDK_END[4:0]if, SDK #3424

TELRYPAERCIRAE T, X FLASH_SDKR Zi fE 2 iR {3 i ('S5 SDK_STRTI[4:0]k T SDK_END[4:0]) , fi#f
PE2= 5 fil % mass erase (SDK X (R HIFEF 2 BT D45 N, @il mass erase #25] T %} SDK X FE 7 (#
FITEFRD  SRJG FEFE T flash 735 3E 300 () SDK option FOME (S 583 HIE /& SDK R R0 -

UEif, FLASH_SDKR # A7 8N AASE Y, HI LHEEN (POR/BOR/PDR) mi# OBL Hfi, #ifsés
WEA 2B flash F TR ) SDK option 253 2 27 /7 4% 1

4.6.2. WIFRRY
L% B RDP option byte, 31T 2% E A7 (POR/BOR i OPL & 1i7)%E 45 ) RDP option byte, #J LA
BUS R ThEE. RDP {3 flah main memory. option byte. SRAM.
nSRiEE SWD IR ERRN, BRI E, HEET LREAIN AR RGE.
>4 RDP option byte FI#MD G IEAGA77E T option byte B, Flash memory 24 {47
* 4-6 N RTRS

RDP byte value RDP complemented byte value Read protection level
OxAA 0x55 Level O
[%:(OXAA 1 Ox55)2H & AT AT {H Level 1

TRATAT R g0, System memory #8 R GeViin], AReEAT S A ERERAE
Level 0: no protection
X main flash (3. SAEERIEZFTRER, Xf option byte # /2 A LABEATAT AT #4F .
Level 1: Read protection
4 option byte i RDP & HAMY A, ST (OXAA. 0x55) ZAMI4L4, N level 1 R34, Level 1
TR I ERY D  o
B User mode: 7EM P FHATHIFES (boot from main flash) , A LAX} main flash. option byte #47 T A
BAE
B Debug, boot from SRAM UL boot from system memory mode (Boot loader) fEIFiAAE, BE XM
SRAM ¥ system memory (Boot loader) fa3l, main flash & ANRERE VT H . fEIXLEREA T, % main
flash B2l 505 0 P2 A — AR R, LU= — hard fault 1k
HOAT Level 1 (OXAA ZAMEMED , WREZHH Level 0 (5 0xAA) , filiff4Xf main flash #1T
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mass erase #1E.

R 4T ViR 5 RGO AT R 25 &

Boot From Main Flash(CPU) Debug/
READ SDK Area User execution _ excuted From RAM/
Protec- Protec- User execution excuted From Sys-
Area - ; (From Non SDK
tion tion Area) (From SDK Area) tem memory
level level i _ _
Rea | Writ Eras Rea | Writ Eras Rea | Writ Eras
d e e d e e d e e
Non Disable Yes Yes Yes N/A N/A N/A Yes Yes Yes
SDK
Area Enable Yes Yes Yes Yes Yes Yes Yes Yes Yes
0
SDK Disable N/A N/A N/A N/A N/A N/A N/A N/A N/A
Area Enable No No No Yes Yes Yes No No No
Non Disable Yes Yes Yes N/A N/A N/A No No No
SDK
Area Enable Yes Yes Yes Yes Yes Yes No No No
1
SDK Disable N/A N/A N/A N/A N/A N/A N/A N/A N/A
Area Enable No No No Yes Yes Yes No No No
System Disable Yes No No N/A | N/A N/A | Yes No No
memor X
y Enable Yes No No Yes No No Yes No No
(gption Disable Yes Yes Yes N/A N/A N/A Yes Yes Yes
es X
a):tea Enable Yes Yes Yes Yes Yes Yes Yes Yes Yes
Factory Disable Yes No No N/A N/A N/A Yes No No
X
bytes Enable Yes No No Yes No No Yes No No
UID Disable Yes No No N/A N/A N/A Yes No No
X
Enable Yes No No Yes No No Yes No No
Note:

(1) AFATIX I K Hi ) mass erase 154 #(<> erase # SDK [X .

(2) AEATXS level LIEESCH level 0, #i<xfil & i 444X} main flash ] mass erase.

(3) N/A % 3L7& SDK Area disable #i, HTAf77f SDK Area, 3% SDK Area NFA{EE RPN, B
ANAFAE A DX 3852 1 727 % SDK Area 15 1] (115 L. .

(4) XTI SRAM 5t # system memory HUATFEF AFEHFEIL: —AN2 Boot from, 5 —~E MAlI 776k 2%
boot, F&/k#: %] SRAM Bi# system memory.

4.6.3. WHEBRY
Flash o] DLy 15 B RS RG, DANI AAEZE S EAE. L WRP Z /7485 bit [F# 6 kL E y 4Kbytes 115
9 (WRP) X3k, B 14 sector K/, EAKZ I WRP 2747 25 A .
L WRP XS 0%, WA o vFkAT erase 50 program #4E. AR, BIAE A — AN X84 B N
Ry, N mass erase DREAEAE .
BEAh, SR ARG BN S R 0 X k34T erase 5l program #4E, W] FLASH_SR %377 2% (115 AR5 4 1= A
H (WRPERR) £ B 7.
B main flash #2/ER, X} system memory ANEFER .

4.6.4. ERFHERY
AN, Option bytes /2Rl 12, JH#H TSR . FIRIGX] option bytes [¥] erase 5 program 1
i), FHEF OPTKEYR #7455 NIEHIKTF 51
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4.7. RNFEHK
% 4-8 INAF Pk R
o A & B )b 5/ mh T R T AL ERE
End of operation EOP Write EOP=1 EOPIE
Write protection WRPERR Write WRPERR=1 ERRIE

e DUR S5 S b Webs i, {H2 4 Hard fault:
B Unlock flash memory ff] FLASH_CR #1745 (17 5155 %
Unlock flash option bytes [{] 5 #:4F 7 514 1%
FLASH program #4E AR EAT 32 for £d 1%t 5%
Flash erase (% page erase. sector erase fll mass erase) #1FAiHE4T 32 £ H it 55
X} option byte &7 a4 5 BRI R HEAT 32 FL 88 X} 5%

4.8. WHEHFHFERHR
4.8.1. FLASH ¥j i ##| & 728 (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 | LATENCY
RW
Bit Name R/W Reset Value Function
31: 1 Reserved
Flash A/ EXS B SRR :
0: flash BSHRIEERA SRR
0 LATENCY RW 0 1: flash B4R1ER 1 DMERPRA, BIRIGEE flash FZEH A
RSB 1
& EBR TAEAIZ N 24M, FINRE N0

4.8.2. FLASH EHFHS (FLASH_KEYR)

Address offset: 0x08
Reset value: 0x0000 0000
FT S %547 2860 /2 write-only, 2R [A] 0.

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

w | w w w w W W W w |l w]|w W w [ w [ w W
15 | 14 [ 13 12 11 10 9 8 7 6 5 4 3 2 1 0
KEY[15:0]
wliwlwIlwIlIwlwlw w [ wliwlwlwIlIwlwIlw]l] w

Bit Name R/W Reset Value Function
NHEWEBABOGELME N, A e unlock FLASH_CR %17
31: 0 KEY[31:0] W ox0000 | W JFMEIE T flash [y program/erase #ff:
KEY1: 0x4567 0123
KEY2: OXCDEF 89AB

4.8.3. FLASH EIi#4H#HF 4 (FLASH_OPTKEYR)

Address offset: 0x0C
Reset value: 0x0000 0000
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FIT G B AL AR 2 write-only, 2HR A 0.

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

w | w W W W w w w w w W w w w | w w
15 | 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OPTKEY[15:0]
wliwlwIlwIlwIlwlilw [w [wlwilwlwIlwIlwIlwl] w

Bit Name R/W Reset Value Function
THRELIESL SN, A B8 unlock flash 1)
option %717 4%, JHlifit T option byte [ pro-

31: O OPTKEY[31:0] W 0x0000 0000 gram/erase #1F
KEY1: 0x0819 2A3B
KEY2: 0x4C5D 6E7F

4.8.4. FLASHR&EFFE (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 fi1
16 BSY R 0 ALK IR flash PIHEAEIEAEREAT . ZALAE flash #RAERIFF4G
R AL, PR e B O A RS .
Option and trimming bits loading validity error
4 option I trimming bit A 3 S S ANTUEC S, 44 B A7 1%
15 OPTVERR | RC_W1 0 fir. SHRILALAY option bytes, B %4 (.
W51, EE.
14:5 Reserved
Write protection error
L34 program/erase (kAL T 475 R4 1 flash [X 35
4 WRPERR RC_W1 0 (WRP) , HEPFEALIZANL .
51, HEEN.
3: 1 Reserved
4 flash [¥) program/erase #{ERINTERL, BEAFEAL. ZAT
NP 5= o e f e ALY
0 EoP RC_W1 0 %éﬂn% FLASH_CR #1785/ EOPIE fiflift 4 &4 &
51, HEFEN.

4.8.5. FLASH ##|&F 72 (FLASH_CR)

Address offset: 0x14

Reset value: 0xC000 0000
31 30 29 | 28 27 26 25 24 23 | 22 21 | 20 19 18 17 16
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 | Re SER Re Res | Res Re | Re | Re | Re Res ME PER | PG

S S S S S S S R

R
RW RW RwW W
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Bit Name R/W sgfue; Function
FLASH_CR Lock 1.,
AT ZAL R e BN . MBS, FLASH_CR {7284
Lock f¥. HpiTh#a H unlock I F )G, iZAI SR,
31 Lock RS unlock 7 FLASH_CR #1743
[ 14 E4E program/erase E{E5E /G, BAZAL]
MBI unlock B s, MR RREBEACRES, B
BT —IRRAEAL
Option bytes Lock 17 .
BN L REE L. MBS, FLASH_CR Ziffiast 5
option bytes & X MIALH Lock 1F. 4mTh%s ! unlock I 5
30 OPTLOCK RS 5, A%, unlock 7 FLASH_CR %i77%%.
[ #FEAE program/erase #EE5E UG, BALIZAL]
BRI unlock B PEEH, ZALIRRFFEACIRS, B
B F—IRRGZELL
29: 28 Reserved
Force the option bytes loading .
HEN, ZALES] RS option bytes FIE . %4V
{24 option byte &t e UG HEAEEZE . Witk OPT-
27 OBL_LAUNCH RC W1 LOCK fili B, AR,
0: Option byte loading 52/
1: 74 Option byte loading %K, R4 4806, #H1T
option byte I E %% .
Error interrupt enable iz, 34 FLASH_SR & A748 1
WRPERR i & 0r, A E6E, =2 g k.
25 ERRIE RW 0: ik
1. WA
End of operation interrupt enable
24 FLASH_SR #1733 EOP fi# B AL, %715 RE B it
24 EOPIE RwW PR,
0: EOP Hfiki
1: EOP wWf#ifE
23: 18 Reserved RwW
Flash main memory [ program #4E K )3 347
%A B3N T Flash main memory [ program 4, #4-8
19 PSTRT RW fil, £ FLASH_SR #1750 BSY Rriii 2g, MfHiE
%A
18 Reserved
Flash option bytes &2/ 5 3z
AR EN T %) option bytes (K&, AE-E AL, 78
FLASH_SR #7451 BSY fiig £)5, S E %,
17 OPTSTRT RW ER: 4% flash option bytes BHTETAN, T4 EHEhEHE
/™ 128Bytes [f] page #47 erase #£1E, F#E{T program
£, HApWaHh T AMIr SN
16:12 Reserved
4kByte 1 Sector erase #:{F
0: FKik#* flash 1) sector erase #:1E
1: #%&¥* flash f¥) sector erases #1F
11 SER RW v
1) Sector erase A< X%t flash information memory & {f
M.
2) Sector erase %% E A WRP ) XIHAEAIEH
10: 3 Reserved
Mass erase 4
0: Rik#* flash i) mass erase #AF
) MER RW 1: & #% flash 1] mass erases #§:1E

1E:
Mass erase <=4 flash information memory #E1EH . 4H
WRP #5ER}, Mass erase A EcffH
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Reset

Bit Name R/W value Function
Page erase f1F

1 PER RW 0: FKik#% flash ) page erase #:1E
1: %#% flash [¥] page erase #:1E
Program #{F

0 PG RW 0: KiEF flash f program i
1: %4 flash /) program #:4F

4.8.6. FLASH &I F2% (FLASH_OPTR)

Address offset: 0x20

Reset value: 0x0000 xxxx. £ _FHE A7 (POR/BOR/OBL_LAUNCH) iU, M flash information memory ff]
option bytes XI5z HAHMN. IME, 5 A E1Z 77 f 45 AH MY option bit.

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

— | Res G BOR_LEV[2:0] R_ RDP[7:0]
OT1 | MOD
e _SwW EN
RW | RW RW | RW [RW [RW |[RW [|RW [RW [RW [ RW [ RW | RW | RW | RW
Bit Name R/W Reset Function
Value
31: 16 Reserved
15 nBOOT1 RW 5 BOOT PIN —jft, #&#:0H Ja st
0: INEAHIN
14 NRST_MODE RW 1: GPIO: GPIO Ijjfi
13 Reserved
0: fifif} watchdog
12 IWDG_Sw RW 1: ¥} watchdog
000: BOR LEJFBIfE N 1.8V, TFIEBI{EAL 1.7V
001: BOR LJ+BI{E N 2.0V, TFEBI{ENAL 1.9V
010: BOR LEJFFMIME N 2.2V, FEEBI{ESL 2.1V
_ 011: BOR LJIHME AN 2.4V, TFHEBIEAL 2.3V
11:°9 BOR_LEV[2:0] RW 100: BOR L FtHIfE N 2.6V, FREHIMEAL 2.5V
101: BOR LJhHIME A 2.8V, FREEEN 2.7V
110: BOR LFA@E{E N 3.0V, TFEHE1ELS 2.9V
111: BOR EJhEIME A 3.2V, FREEES 3.1V
BOR enable
8 BOR_EN RW 0: BOR AMiifig
1: BOR f#ifit, BOR_LEV #2{EH
OxAA: level 0, read protection inactive
70 RDP RW JE OXAA: level 1, read protection active
4.8.7. FLASH SDK Huht #7738 (FLASH_SDKR)

Address offset: 0x24

Reset value: 32’b0000 0000 0000 0000 000X XXXX 000X XXXX. 7E_LHiE 7 (POR/BOR/OBL_LAUNCH)
P, M flash information memory [¥] option bytes [X 35 sz AR AE, 5 N 2% 2772541 B [¥) option bit.

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

RW [RW | RW | RW | RW RW [ RW | RW | RW | RW
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Bit Name R/W \R;leue; Function
31: 13 Reserved
12: 8 SDK_END[4:0] RW SDK area end addres, &—Hi%f M ) STEP iy 2Kbytes
7: 5 Reserved
4: 0 SDK_STRT[4:0] RW SDK area start address, f—{ %t ff] STEP 24 2Kbytes

4.8.8. FLASH WRP it %72 (FLASH_WRPR)

Address offset: 0x2C

Reset value: 0x0000 XXXX
£ LA (POR/BOR/OBL_LAUNCH) FjiftJi, M flash information memory ] option bytes [X 35z H AH 5
B, BARZEFAFEAH B option bit.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res WRP[4: 0]
| | RW | RW | RW | RW | RW
Bit Name R/W I Function
Value
31: 5 Reserved
0: sector 4, HELRY", AARVFHAT program Fl erase
4 WRP RW ! 1: sector 4, JE{RIH
0: sector 3, AERY, ARVriE{T program il erase
3 WRP RW ! 1: sector 3, TH R
0: sector 2, AEMRY, ARVIHIT program 1 erase
2 WRP RW 1 1: sector 2, E{RI
0: sector 1, HE{RY", AARFHAT program Fl erase
! WRP RW ! 1: sector 1, JTE{FIH
0: sector 0, AERY, ARVrdEAT program il erase
0 WRP RW ! 1: sector 0, 5 {R"
4.8.9. FLASH HEEHRET [A]AC B % 7788 (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
) Reset ]
Bit Name R/W value Function
31: 8 Reserved
FLASH HEIR R 7]+ 50 (3 T HSI_10M I 508D
YRGB RS LSI B, PSS ERALE] Run B DIFE,
AR B XA AR TR (IHERETE LS| N RGh B
B, IR .
ML IIREN, A REN MK RSP AN Flash 41
15: 8 SLEEP_TIME RW 0x64 Sleep RSB 1A] 56 BE A«
tusi_1om * SLEEP_TIME
Note:
tisi_1om A HSI_10M )& #1;
AR Flash DIEERI IER, ARaF R e HIERE R ERN
0x28.
7: 1 Reserved
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. Reset g
Bit Name R/W value Function
FLASH Sleep enable
0 SLEEP_EN RW 0 1: enable flash sleep
0: disable flash sleep
4.8.10. FLASH TS0 # %% (FLASH_TS0)
Address offset; 0x100
Reset value: 0x0000 XXXX
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res TSO
RW |RW | RW | RW | RW | RW [ RW | RW
Bit Name R/W Rizel Function
Value
31: 8 Reserved
B pam i 152t AE A information X AH R bR 3HR, BN
X5 A7, CASEBILNT I HSI AR B 75 10 #2155 B 18] FRT e
7: 0 TSO RwW OXXXXX H.
{RAELE Flash f4n itk Py -
24MHz B HE(EA7 itk : Ox1FFF OF6C
8MHz & A7 i btk :  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 Rizsel Function
Value
31: 9 Reserved
B i 152t AE A information XA R HihE 23R, SN
W BT A,  DLSREILXT N HSI A7 3R FT 75 148 5 B[] ) i
B
8: 0 TS1 RW OXXXXX
X {RA77E Flash [0 F b
24MHz B HE(EA7 itk : Ox1FFF OF6C
8MHz R B A7t aE: OxLFFF OF30

4.8.12. FLASH TS2P %7788 (FLASH_TS2P)

Address offset: 0x108
Reset value: 0x0000 XXXX

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res Res TS2P

RW [RW [ RW | RW | RW | RW [ RW | RW
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Bit Name R/W \R;leue; Function

31: 8 Reserved
ARIE AR ACEE information X AH R HLHEECEE, SN
Kt R 2R AR, DASEENT N, HSI A T 7 (45 5 B[R] (T
=

70 TS2p RW | OXXRXX | s Flash i F sk i
24MHz B HEMEAE G Ox1FFF OF70
8MHz K HE(E AUtk : Ox1FFF OF34

4.8.13. FLASH TPS3 %772 (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 e Function
Value

31: 11 Reserved
At AE R information [XAH R HbEEEE, BN
Wt LA A7- A, DASREILNT B HSI AT T 75 548 5 B[] 1 T2
=

10: 0 TPS3 RW 1 XXX o g Flash gt Tl iy
24MHz R HE(EA7 /bt : Ox1FFF OF70
8MHz KHE(E /i hk: Ox1FFF OF34

4.8.14. FLASH TS3 #7#%% (FLASH_TS3)

Address offset: 0x110

Reset value: 0x0000 XXXX

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res | Res Res TS3
| | | | | | | RW
Bit Name R/W R Function
Value
31: 8 Reserved

Bt H AE R information [XAH R HbEEHE, BN
X N B AE A, DASEIU R HSI AR o5 (1482 55 1 1) (1 e

7: 0 TS3 RW OXXXXX | B,

{RAELE Flash f4n kP -

24MHz KM AE Gt Ox1FFF OF6C

8MHz KIHE(E A7/ hk: Ox1FFF OF30

4.8.15. FLASH F{¥E (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
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15 | 14 [ 13 [ 12 [ 12 [ 10 | 9 | 8 | 7 | 6 | 5 4 | 3 ] 2] 1] o
PERTPE
RW |RW [RW [RW [RW | RW [RW |RW | RW [RW [RW |RW |RW | RW | RW | RW
Bit Name R/W I Function
Value

31: 17 Reserved
WA 5 5 Y AE TRLE information R S HhE O BE, B
Xt B AT, LASZBUNT R HSI AR i 75 (045 5 1 1) 14 i
H.

16: 0 PERTPE RW | OXXXXX TRAFAE Flash [0~ Hubik A«

24MHz BB AL OX1FFF OF74
8MHz KHE(E A iUt bk: 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 Function
Value

31: 17 Reserved
At AE R information [XAH R HbEEEE, BN
o S ZEAE0%,  DLSZEXS B HS 4 i 75 148 55 I ] ) i
=

16: 0 SMERTPE RW | OXXX | e Flash i1 F Hubk 7o
24MHz R HEAE AF A : OX1FFF OF78
8MHz KHE(E /il : 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

Bit Name R/W Rz Function
Value

31: 16 Reserved
BBt 1 AR R information X AH B bk 38R, S
Hof R AR, CASZELT R HSI AR BT 75 10488 5 B 1) RO T
H.

15: 0 PRGTPE RW OXXXXX (5475 Flash K041 K Huk 7y
24MHz R HEAE A7l . OX1IFFF OF7C
8MHz KIHE(E A7/ hk: Ox1FFF OF40

4.8.18. FLASH PRE-PROGRAM TPE % %% (FLASH_PRETPE)

Address offset: 0x120
Reset value: 0x0000 XXXX
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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

g

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

Reset
Value

Function

31: 14

Reserved

13: 0

PRETPE

RW

OXXXXX

WA 32 AR PR information XA S bR EHE, B
o 2R AERS,  DLSZEILN R HSI 452 T 75 148 5 I 1] [ I

H.

{RAFAE Flash B4 T Hukk Ay -
24MHz BB A . OX1FFF OF7C

8MHz BHE(E A iUt bk: Ox1FFF OF40

4.8.19. FLASH 172208

o

et

ff | Reg-
S ister

—
™)

(@]
™

(2]
N

[oe]
N

N~
N

©f
Nf N

24
23

22

21
20
19
18

17
16
15
14
13

12

11

10
9
8
7

LA-

OO X O

KEY[31:16]

KEY[15:0]

0O X O

OoXx o
<
Py

BSY

O X O

© |OPTVER| ©

© |WRPER| ©
EOP

AP X O

LOCK
OPTLOCK

ERRIE
EOPIE

PGSTRT

OPTSTRT

SER

MER
PER
PG

o

o

© |OBL LAUNC

o

o

ON X O

nBOOT1

Res
IWDG SW

BOR_LEV
[2:0]
BOR EN

RDP[7:0]

Reset
value

x

X [NRST MODE

x

FLAS

DKR

AN X O

Reset
value

FLAS

RPR

[15:0]

ONX O

Reset
value
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Reg-
ister

29
28
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

31
30
27
26
25

FLAS
H_ST SLEEP_TIME[7:0]
CR

O woXxX O

© |SLEEP E|

Reset
value

FLAS
H_TS TSO[7:0]

Reset
value

FLAS
H_TS TS1[8:0]

Reset
value

FLAS
H_TS TS2P[7:0]

2P

Reset
value

FLAS
H TP FLASH_TPS3[10:0]
S3

Reset
value

FLAS
H_TS TS3[7:0]

Reset
value

FLAS
H_PE

Sp WRP[15:0]

AP RPXO |ORPPXOOORLRX OO, X ORORL X OlOO0OK X O

Reset
value

© |PERTPE

FLAS

MER
TPE

[ecl ol i @]

Reset
value

FLAS

RGT
PE

OFRr P X O

Reset
value

FLAS

RET
PE

ONPEF X O

Reset
value
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5. HL IR 1% 4

5.1. HJE
5.1.1. HIFEEHE
VCCA VCCA domain
LSI HSI
‘ N\
. FLASH
VDD domain
VCC domain
. HSI_10M HSE
PDR BOR
VCC[—Q VR VDD‘ CPU Core/Digital Peripherals
BG VDD1
I0_CTRL
PMU
IWDG LPTIMER
veel VCCIO domain
VDDA IO Ring PWR_Acon RCC_Acon
o— VDDP
PWR_CR1[18]
SRAM
VDDA
K 5-1 HLJFAE &
2 5-1 HFHEH
Uikl R IR FLYRAE iR
1 vCcC 1.7v~5.5v I YRE RO pR g R, RO BRI R
YN e 327 L\ A A > VS J)
5 VCCA 1 755y ;é?ﬁmmmm&%,%E?V&HMD(mﬁ&ﬁﬁﬁﬁﬁ
3 VCCIO 1.7v~5.5v Z5 10 fitH, ¥ HT VCC PAD
FKET VRIS, NS WSS R . SRAM fftE, X
MR Bt , #il 1.2ve 43k stop BN, WIERMAEE, W
+109 \ ‘
4 VoD LAVILOVEL0% 1 1y MR s LPR (i, EHUEHCHERLELHUE LPR HiH 2 1.2
o 1.0v.

5.2. HEIFTTH

O P B P H S R 4% -

B MR (Main regulator) 7£:5 5 IEH SRS AR R TAE .

B LPR (low power regulator) fE stop #z0F, $e4t B RIhFEMIER .
VDD M HERGEE 1 AR, RE T MR K LPR.
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RS H run 55, MR GREFTAE, #d 1.2v &, LPR XM,
7 stop #5, AHEAFREM MR B LPR it . [FFE, Bk EdEN stop &, LPR it &5~ VDD

& 1.2v it A& 1.0v.

5.3. BEHEEEHE

B LA BB 2 6 VR B3 VDD HR AT AT, 00 5 AT DAARYE B A R IZ AT EA R T,
TR AR . (4 1 B S T AE

AT H 58 SR A R G

B  Range 1: Ff:#E Range

MR 8 g 8AE 1.2V (VDD) , RGN B n] LS AT 7E e PR IF 24MHZ T o

B Range 2: {&kIh#E Range

HEYE AT stop BEAR, 7 Rk ER}AN1Z range, HiZ range J4&HXT LPR &1E A

BOAG AL, LPR 4 i AE 1.2V (VDD) , M EN T4 VOS iy, &N stop B, MR Y]
e LPR flE e (ki % stop #5220 LPR it , H LPR #ij#e i iR {E 1.0V (VDD) . UL, #4
AT TARRESHIZHE B EE (LPTIMER) W LLE4TTE LSI R,

S IR Y stop BT, AR MR iR, VOS A7t AREZ . R IREEN stop #5230, a0 SRARERAR
FEARAITIAE, HEREE AL VOS AL, S HEN stop #2205 1 LPR #tH N 1.0V,

5.4. HFEKE

54.1. E®BEA (POR)/THEMA (PDR)/XKEEA (BOR)

O AT POR/PDR 4k, /e VDD HUJEEL T, Jots i flt Bl R g A, e & M 0 4R
TRFETAE

%7 POR/PDR 4, #&SZHLT BOR (brown out reset) . BOR X ] LLiEid option byte, #E47{# GEAIZE 4]
e,

4 BOR #4T7Fif, BOR [{IRI{E AT LAE L Option byte AT, HL 1 FFR1T B I 5 #5 mT LAgY B i 5

vee b

VBORRS

VBORF8

VBORR7

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr VBORF7

VBORR6

VBORF6

VBORR5
VBORF5

VBORR4
,,,,,,,,,,,,,,,, VBORF4

VBORR3
————————————————————————————————— VBORF3

VBORR2

————————————————— VBORF2
VBORR1

VBORF1
(V/1o] - ) S

VPDR

v

tRSTTEMPO< >

Reset with BOR off: N,
tRSTTEMPO< >

Reset with BOR on
(VBORS8 VBOR1)

,,,,,,,,,,,,,,,,,,, POR/BOR rising thresholds
,,,,,,,,,,,,,,,,,,, PDR/BOR falling thresholds
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| 5-2 POR/PDR/BOR [ {f
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6. & Zh #8 32 fl

BERE T, WHERGECE HEEMZ )G, BENIEHIZT un #5025 CPU AR 4L TARR, AT
BENRIIAERE S, G, ZHEERP NIRRT o POPF AT DAAEDORE . e (], e (R 3fr h E #%

6.1. {RIThFEHER

6.1.1. 1KRIIFEERNA
SR EEFERBITRAZA, FH 2 MR R
B Sleep mode: CPU If4h3%H (NVIC, SysTick Z5TAF) , AMEFTLABCE NREF T/E. (WA RS
WA TAE IR, FERH TAE S5 oG R HHZAREL)
B Stop mode: AT SRAM MAFfE2E N A 0REF, HSI A HSE JGH, VDD 8T 4 BEER (1) B
AT B
7t stop #2:0, LSIAJLAREE TAE, LPTIMER %5 0] DAORFF LAE. Bz &) TAEE L, S &
6-2.
7E stop R, XA VRORZS vl AR, 3k MR 8038 LPR it . 4 LPR flEHET, 8 TIFERK
BRAR, HPREERT AR U ORFF MR ALHATIEGL, &R TIFEECR, HE & LA A I Pk ng i e
Ak, TR IZATALT v DU IS N R 7 v PR AR D AE -
B [FKRGH B
B TAMERMANAL, RSN B CRGEI BRI )
LE LArHT, ARTHE BRI FERL A e a0 R ik .

6-1 HLJH Lt
6.1.2. fRIfFEERFFR
% 6-1 L IFERE T

Bt HEA WRRE | RN X 0B voltage pduaior
Sleep WFI or Return o I 5 b : i
(sleep-now or | from ISR fEfTRT sleep 2 il ;u??%iféﬂﬁin FIVRITE ) 5p 0 PS
sleep-on-exit) | WFE o i 24 — RO o
SLEEPDEEP bit ‘ v
R E A | HSISYS | HSI KM B E

Stop 3 O | ey HSI 55 | HSE %1i; g;ﬁg Fke,

" ISR or EXTILine | #EAstop | LSI AP E# K RIS
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e 1IN G | W XHB6h I voltage requator
3. WFE (EXTI %47 | ATRYAIZE | LPTIMER. IWDG: H # # L
Note: AL HA | REE) | BiE, A~ | IERSLE 1.2/1.0v
AELESE LSI IWDG. G A R IHFEML BRI 4 RCC 2548 A E
NRST PR R AR
H AR b 51

VE 1 WOFERE VR FERA N MR B, AN sleep k.
6.1.3. FTAEEATHIINRE
£ 6-2 % LIRS FThes @

Peripheral Run Sleep

CPU
Flash memory
SRAM
Brown-out reset (BOR)
HSI
HSE
LSI
HSE Clock Security System
(CSSs)
USART1
SPI1
ADC
COMP1/COMP2
Temperature sensor
Timers(TIM1/ TIM16)
LPTIM
IWDG
SysTick timer
CRC
GPIOs

1. Y =Yes (ffifig); O = Optional (BRINCH], TTLAFMHf#RE); - = Not available
2. Flash ATFH, (ATERHEPREE, 3 NBARIHFERE

TE3.  SRAM KBl a] AT B 5%

4. SRAM RTFHL, HLHEHRAEE, HENRIKIIFERS.

Stop
VR@LPR or VR@MR Wakeup ability

2

<[

_Ww

) O

©)

|00

O|O|0|0O|0|0|0|0|0|0|0| O [O|0|0|K| <] X<

O|O|0|0O|0|0|0|0|0|0|0| O |O|o|o|<
@]
@]

6.2. Sleep mode

6.2.1. # A\ sleep mode

B IAT WFI(wait for interrupt) 5% WFE(wait for event)#&4, #EA sleep 3. BT Cortex MO+t %
il ar 47 25 11 SLEEPONEXIT £z, A MF AT &N sleep #zCHIALH]

B Sleep-now: 41 SLEEPONEXIT i & 0, M#AT WFI 5(# WFE J5, ZEIZEN sleep #3(.

B Sleep-on-exit: 414 SLEEPONEXIT fii/& 1, 418 RS+ W ISR B, N sleep 1.

7E sleep #X, FTA R 10 pin 5 run B A4 40 [F PR S

6.2.2. iBH sleep mode

AR WEILZEN sleep B30, # NVIC 3RA5 AOAE AT AL W T LA A sleep 5 e .
AR WFE #E sleep #E30, — gk ARy, SRR H sleep #. Mg g4y i LT 77 240
A
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W ESNRIEHI AR RE T, A AE NVIC, JHfifE Cortex MO+() SEVONPEND fi7. 24its Ff M\ WFE
WERJE AR SPATHE . ShBETTT pending fAISMBE NVIC IRQ JEil pending fi (76 NVIC [ Wi bk
pending % 1745 WAHIEE.

W, FEAMBEEE N EXTIine N ISR, 2 CPU K WFE WS ST, RN
r pending £i7, & %N FZE A Line () NVIC IRQ iBiE pending £ # B 17 .

VA LA ML ], 3 ELYEA 75 o T AR 35 4

7 6-3 Sleep-now

Sleep-now mode ik
WFI B # WFE, #H:
HEAAR - SLEEPDEEP =0 jfH.
SLEEPONEXIT = 0
WHEE WE3EN B , WERH 7 0% k.

BB L WE SEAROBERBLA, AR 7 s W
MR AR 7
3 6-4 Sleep-on-exit
Sleep-on-exit fid
WFI, JfH.:
HEARE - SLEEPDEEP =0 3fH
SLEEPONEXIT = 1
B Hh e
MR JE S 3R 7

6.3. Stop B

Stop #302 JE T Cortex-MO-+ iR FE BEAR DL E 6 AMEERHBh (1145, VR AT LABERC B MR 50# LPR ki,
EZMEAT, HSIA HSE #CH], SRAM a7 WAL T IRFFIRES, LSI. LPTIMER. IWDG A HH ¥k {1 &
e LAE, RIAERBEAN 4> RCC S IRFF LAE, HAR VCORE J I H 7B I Bh g A4 G P

7E Stop R, A 910 pin GRHFERE AT AR R IR A .

6.3.1. #A stop mode

T kPR stop BN ThEE, Bl E PWR_CR.LPR=1 1, VR A LLi#E A LPR fLHi .

W IEAE AT flash MRS #AE, W stop BN SR, B EFAER Ui 2500 CH Rz
FLASH_SR #F {745 () BSY AL AW 2411 2 5 Cm g . 5H#1E) .

W APB 228 FRHEIEFEEAT, T stop B AL IR, EH APB V45 CRREEHD .
6.3.2. iBHi stop mode

238 0L T B e R Y stop AR, HSI R N R GiR B

7E stop #5230, Wi VR T LPRRAS, NI stop #5204 ) Fe e 28R

1E stop Bz, W VR 4T MRARE, HIEFES K, (HMERE 2l .
# 6-5 stop mode

Stop mode i
WFI(Z Al s WFE (S50 , JFH.:
- REBERE:

1) J#id PWR_CR ¥ LPR 7, ## VR LIETE MR 8% LPR T

2) @it PWR_CR ) VOS fii, ## LPR #ixligft 1.2V it2 1.0V

3) #it PWR_CR () SRAM_RETV fi, #%# SRAM ] retention Hi /&

4) j#iT PWR_CR ) MRRDY_TIME fl FLS_SLPTIME it & MR F1 FLASH [ iz fif [f]
- EfI Cortex MO+f] SLEEPDEEP ;.

Note:

HEARE K
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Stop mode ik
AT HEN stop B, B EXTI line i) pending iz (EXTI_PR #4758 « B 4MERI i
pending iz, AMEEN. TN, A stop M HFAEE 2N, FEFF4EEHIT.
RN BB AEHE stop BEZURT OS] HSE, RGN B0 S #3) HSI, SR IETER
HSEON 1.
NS TSR TT Re S8, B0 75 BB A0 DG P R I« 20 56 P AN S P
B HSIE ARG Bl < HSE.
RYEIEM RS R], fERE stop BXAT, R B RAZEC B NIk B HSI Same 4,
RCC_CFGR 7 {725 ) HPRE %N 0, 75 WIITE M B J5 A 1) 36 i) 2 Y AR 2004/ M P B o o
RAE ] WFI 3 stop B
FEART B C B S TS EXTI line GRERZRY EXTI H I ) £ 00 24 7E NVIC HH{8ERE)D
1B H AR A% WFE 3\ stop #53K:
ATAT A I B AR =X EXTI line
CPU SEVONPEND fi B {15 %t T i+ pending 17
LPR to MR wakeup time +
N i ZE IR HSI wakeup time +
flash wakeup time
6.4. FMEKARSGHBME

TR, KGR (SYSCLK, HCLK, PCLK) ] LI 743 471 25 77 2% il B 0 3 2 BRIk . X8t
T3 A7 ot 1] A SR AEHEN sleep BEaURT,  BRARAM S AR o

M RGJIBATAEBAINZ (32.768kHz) , RFAF T /NRITIHE, AT DAE R RS (MR IK3)RE
BB (PWR_CR1 7474+ BIAS_CR[3:0]D) , i MR H & BIIFE R RIFAC. (HZE SR 5GP AR R G B
2, JEIHE MR IVIKEIRE ). Rz, HELRHBAARENE ST AR, ROIZJETH K MR IIREhEE /),
AR RGEI Bl IS AT IR

6.5.

e SR

TE run #5255, ] PAFEAT AR s () 455 10 BN AR AU i 25 ) AHB P8 (HCLK) A1 APB B8 (PCLK) , DA%

RTI#E.

N T BE— L BRARAE sleep BERIITIFE, SRR AT IFESAAT WFI B0E WFE 54 2 F 415 45

6.6.

HIEE ET A4S

ZAME ) 27 A7 28 7] LLE T half-word B3 word 17 1]

6.6.1.

Address offset: 0x00
Reset value: 0x0007 0000(reset by POR)

HLYR T ) % 788 1 (PWR_CR1)

3130 | 29 28 27 26 | 25 |24 |23 2221 20 19 |18 |17 | 16
HSIO
Re | Re Res Res Res Res Re | Re | Re | Re | Re Res N SRAM_RETVI[2:
S S s s s s s _CTR 0]
L
R | R
RW | RW [ | W
15 | 14 13 12 11 10 9 | 8|76 ]5 4 3 2 1 0
Re | LP FLS_SLP- MRRDY_TIME[ | VO | Re | Re | Re | Re | BIAS_CR_ _
s | R TIME[1:0] | 1:0] s |s|s|s|s SEL BIAS_CR([3:0]
R R | R
w | RW RW RW RW | RW RW RW | w | w | RW
Bit Name R/W | Reset Value Function
31:20 Reserved - - Reserved
19 HSION_CTRL | RW 0 M Stop B MERRF, HSIFT IR a2
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Bit

Name

R/W

Reset Value

Function

0: Zff MR )G, fHEE HSI;
1: 5 VR FETH, BPmefLnd 220458 HSI,

18:16

SRAM_RETV
[2:0]

RW

111

Stop X, F SRAM retention i 5 i

000: Reserved

001: Reserved

010: Reserved

011: % SRAM#Ef 0.9V LR

Ixx: % SRAM $2fk 1.2V 803 1.0V i (RERT VOS bit)

15

Reserved

14

LPR

RW

Low power regulator
0: Main regulator T./F#£ stop #i=X
1: Low power regulator T.{E7E stop iz

13:12

FLS_SLPTIME

RW

2’b00

Stop A MEER 7, 7E HSIF& 2 J5, 7F FLASH AR Al s 245
RER 8] o

2'b00: 5us

2’b01: 2us

2’b10: 3us

2’b11: Ous

E: LT ARBEN 2b11 K, KIMERS 2N SRAM HUTHE
F, 1MAE FLASH. & HFE 7 REAEMEEHATRE G A2 7E Sus A
iJj 1] FLASH.

11:10

MRRDY_TIME

RW

2’b00

Stop &) VDD HiJE A LP-VR, MBI LP-VR )4 2 fa i
Main-VR FH )35 .

2'b00: 2us

2'b01: 3us

2'b10: 4us

2'b11: Sus

VOS

RW

Voltage scaling range selection
0: #EA stop #:{)5, VDD=1.2V
1: kA stop #:)5, vDD=1.0V

8:5

Reserved

Reserved

BIAS_CR_SEL

RW

FFi% £ MR i B Lk H BIAS_CR HE RN E, &K HE
information memory fJ Factory config. bytes [X [Nk

0: ¥#kH Factory config. bytes X #In#;

1. %Pk H BIAS_CR 2 17Eds

3.0

BIAS_CR

RW

4’0000

MR i B A & -
4’b0000:

6.6.2. PWR ZFfEm4

(0]
ff
S
et

Re
gis
ter

| O O 0| I~
™M ™M N N N

©
N

25
24
23
22

21
20

19
18
17

16
15
14
13
12
11
10
4

PW
R_

CR
1

OO X O

HSION CTRL

[2:
[1:

13:0]

SRAM_RETV
0]

LPR
FLS_SLP-
TIME[L:0]

MRRD_TIME
0]
VOS
BIAS CR SEL
BIAS_CR

Re-
set
val

ue

o

=
=
=
o
o
o
o
o
o
o
o
o
o
o
o

51/269



PY32F002A &% T-Jiif

7. 8240

RN MEN, 2aliE: BREEMFRGEAN.
7.1. BAPE

7.1.1. HIEEN

HRE AT A SR AL, £ LR JUME L T 77 AR
B FEFHEf (POR/PDR)
B REEfL (BOR)
712. RGEM
RGN R A2 BN, —LeR R A8, WEAAR R TR, ARG EN.
PR DU SRR, PR RS
NRST pin & AL
ML E 1M EAL(WDG)
SYSRESETREQ #ft: & Az
option byte load 17 (OBL)
HJHE AL (POR/PDR. BOR)
Wik RCC_CSR & A7 e I ALARIRAL, AT AR B ALYR .

7.1.3. NRST &M (external reset)

i1t option byte(NRST_MODE )25 %, NRST pin o] DL & i N kA (B AARL B 2 W, option byte
R -

B Resetinput

FEZAET, 1E NRST pin EARTA R B ALE SHAL B3 A HE A, HREH WE LR EAE NRST
pin _EANIH

EZRERNF, GPIO K PF2 Thfit k.

X NRST pin fAEERIAH, Bt fRIE NRST S/ 2 20us B0, /DT 96 BE 15 S BBk .

B GPIO

HZERT, % PIN 7 LUAEARMER) GPIO, B PF2. Pin Lff reset ThfE Ak, O A AL A4 dits B 3
A, IR HAREME 6 S pin L

VCC

20us filter
NRST [ ) NRST
> * Filter »
> >
IWDG rstn —— Sysrstn
A Softwarerstn—» & |——>»
POR/PDR rstn———»/
BOR rstn —>
> HSI_10M OBLrstn >

7-1 RALALE
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7.1.4. FEIREMN

2}, Independent watchdog.
7.15. HHEEALL
i3 B AL ARM MO+ Il A 2 A4% i) 25 A7 25 i) SYSRESETREQ fir, W SEHLE R AL
7.1.6. Option byte loader 4
BAFmid Al B FLASH_CR.OBL_LAUNCH=1,7*%: option byte load & iz, Mifi 5 3 option byte %X load.
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8. By 8
8.1. H&FYE

8.1.1. SMEFRIER B HSE
SRR Bh (HSE) K E AN SR8 -
B OEAMERSE, BEAFRRBEE, 74 4-24MHz (EE S
W EE SN O e AR
% 8-1 HSE Ik i

IR TR C
‘ 0SC_IN 0S CﬁOUT ‘
N [ ] [ ]
AR B L]
GPIO
External

source

OSC_IN  0SC_OuT

Y

I | |
SR Hupnll Il Bl
CL1 CL2
K Load /
capacitors

VA 3R

4-24MHz ik B JEH S kS B2 . RCC_CR ) HSERDY #p:& A7 878 T HSE & 5 425E . HSE af Lt
HSEON A7 g3t 4T B k.
SR EPYR (HSE bypass)

R T, AR R AR . Bk RCC_CR ) HSEBYP fll HSEON i #i% i . Ml
i Eh R 25l it PFO # NI A 36, PFL/EN GPIO fiifi.
8.1.2. WIPHEIER %P HSI

WS R Bl AE N T RGN Bh i SRR . HSI B 1 O AR B B 24MHZ.,
8.1.3. WEPKIERT4P LSI

W8, /EN IWDG I LPTIM R4l PARAE NS AR AT ) R G 8l o 2 ehdp oo i % 11
1E 32.768kHz.

8.2. ek
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HSI: High-speed internal clock
LSl: Low-speed internal clock
HSE: High-speed external clock

LSIRC to IWDG_
32kHz >
to PWR
To AHB bus, core, memory -
AHB : 4
+!| PrESC l FCLK Cortex free-running clock=
/1, 2..512 To Cortex system timer
LSI APB .
PCL To APB periphrals,
MCO SYSCLK 1, PRESC >
O—- HSE 1,2,4,8,16
HSI
PCLK
HSIRC to LPTIM
PCL
to COMP
LSC——
HSIDIV CLK
Psc ouT|[ HsE HSISYS Hs) to ADC
4~24MHz HSE | | SYSCLK
I:|OSC_IN Clock LSl If(APB prescaler=1) x1,
detector else x2
TIM_PCLK

v

8-1 ARG Bl 4 fy &

8.3. W REERSG (CSS)

I 22 42 R G0 AT DA ARG . AEIXFME DL R, HSE MEZIEIR G, MM ThsEgidT . ZiXA> HSE
ORI, I Bl Th Be At O A o

WRAE HSE BRI Eh 2k, HSE &4 FahKH, IHep R % s TIML (gl timer) FRI R4
B, FEP AR @ AN % 2 2% (Clock Security System Interrupt CSSI) , #E1 o ¥F MCU BEAT IR FERAE
CSSI # 55 #:31| Cortex-MO+[#J NMI (Non-maskable interrupt) exception [ & .

Note: —H CSS #fiifig, I HUIR HSE IHph 2Rk, wha7=/E CSS Wik, FFEZN™4E—1 NMl. % NMI ¥
AWrAT, EF| CSS iR IENR. Kk, 7E NMI A BEFE P b b Zi0e i 152 B I v 7 27 17 2%

(RCC_CICR) H.[f] CSSC fi3ki& kM CSS .
R HSE i B2 AR HIE RGN B, I B0 R RO SBUCRGE Bh B 3h D13 HSI, RN 55 HSE.

8.4. HBEr&Fee
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N IHERPNI, 574 BOM eAs, DARFSERI R, /200 SO et Thag. RIE N &K MCO
G5 OF2HD @i GPIO B HI D fe S BN h i H DI g«

# 8-2 f I Bk F
BHEPIR MCO uJ i H F B 2R
HSI J
SYSCLK 7
HSE J
LSl N

VEE: 40 MCO I ehJs AT VI, DL ERE GPIO AF TifEN MCO [FE M B, MCO T fE<x 24 B,
BT 1% B ]

8.5. HEAAL/H4hEFFR
AL 2 A7 4% 7T LLUH word(32bit). half-word (16bit) 1 byte (8bit) 5.

8.5.1. HehxEHlEFF2 (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 HSIDIV[2:0] :;I( Res HSION | Res | Res | Res | Res | Res | Res | Res | Res
RW R RW RW
Bit Name R/W Reset Value Function
31:20 Reserved - - Reserved
I Bl 4 KRG T RE .

WA BN R A 2 R R . BiAEAL, R HSE
ready i, AEAFSEETES BRI, ORI B RRUE, AR
disable s £ G .

19 HSE_CSSON RS 0 R R AR B, T R R
0: Ieh2e4 2% OFF (IEh il OFF)
1. Weh4 24 ON (AN HSE faE 7, W4 ON,
73] OFF)
1% HSE #ME Crystal, &35 %N £,
WAFEMFTES, bypass 4 crystal BRI, B AME
18 HSEBYP RW 0 R N B, ANERRT B 0525 HSEON ffifk. HSEBYP

AL 2 HSE #M crystal ANFRERT A # B A7 .

0: HSE #M# crystal N4 bypass #

1: HSE 412 crystal #% bypass i, A2 % NI ob
HSE 4} ready FrENL

BN, K HSERRE T .

17 HSERDY R 0 0: HSE ¥ F ready

1: HSE ready T

7¥: Y HSEON &% )5, HSERDY SZRIiEE

HSE B &1 &

WA B ANEE . N stop B, WEERIZAL. Wi
16 HSEON RW 0 HSE # Bl i FHIE R G oh, WHZAL A GERE & L.
0: HSE OFF

1: HSE ON

15:14 Reserved - - Reserved

HSI 873 55 R 4

AR AL E HSI RS, 74 HSISYS I 4l

13:11 HSIDIV[2:0] RW 0
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Bit

Name

R/IW

Reset Value

Function

000: 1
001: 2
010: 4
011: 8

100: 16
101: 32
110: 64
111. 128

10

HSIRDY

HSI B4 ready Fr ko

Tf 1 B AR W HSI OSC fa5E . %4 R %4 HSION=1 i 7
HH.

0: HSI OSC not ready;

1: HSI OSC ready;

24 HSION %% )5, HSIRDY 7Rl Hifk.

Reserved

Reserved

HSION

RW

HSI I BEREAL . BRAF R LUBRLATE %A .

St stop B, BEPHEFZAL (15 HSI

2 HSI W E B R RGN B (11 24iR H stop 4%
X, B HSEAE N RGN B, IR RBD .

0: HSI OFF

1: HSION

7:0

Reserved

Reserved

8.5.2.

P ERE SRR HE R 788 (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 - R
P BB I LSR8 5 I i) e ¢«
11: 256 4> LSI i & 31
27:26 LSI_STARTUP RW 2'b00 10: 64 4~ LS| 4 A #A
01: 16 ™ LSI ik & 31
00: 4/ LSI 4 & 1
25 Reserved
DAY TSR e AT R A T
FRFESH SRR EE (FRUE OXLFFF OFA4)
08:16 LS TRIM RW OXOFE g)\ﬁ%}ﬁ%&qﬂ, fii LS| AT LA RS HE R 32.768KHz 45
B EE R AR E TS, B QO 1, LS
FI% AR Q) £ 0.2%.
HSI 4% 7
001: 8MHz
15:13 HSI_FS RW 3’b000 100: 24MHz
Hoe R
A, BUABLE N 8MHz.
NEPTES iR
BRI I Y AE AR information XA R LRI R, B
NIZAAF 8%, L HSI R 5 AR R B
12:0 HSI_TRIM RW Ox10FF TRAZLE Flash g0~ ik .
24MHz K HEMEAF Utk : Ox1FFF OF10
8MHz B HE(E f7 il . OX1FFF OF04
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Bit

Name

R/W

Reset Value

Function

B FZ AR B AHEEE, WA PO E T oME, &
DOZF AR EUE, B (D 1, W HSI R AR 1
&) %1 0.1%.

8.5.3. H4EEFHFE (RCC_CFGR)

Address offset:0x08
Reset value:0x0000 0000

31 30 [29 [28 [27

26 [ 2

5 |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 J9

| 8

7 6 5 4 3 2 1 0

Res PPRE[2:0]

HPRE[3:0]

Res

Res

SWS[2:0] SW[2:0]

RW

RW

R RW

Bit Name

R/W

Reset Value

Function

31 Reserved

Reserved

30:28 MCOPRE[2:0]

RW

000:
001:
010:
011:
100:
101:
110:
111:

MCO (microcontroller clock output)
XL, BE MCO i th (17 Jil R 5L

IIARER AL A

128

HEFEAE MCO it A RERT, I ELIXLEAT .

27

Reserved

Reserved

26:24

MCOSEL[2:0]

RW

MCO i #

000: &AW %, MCO #i i AfifE
001:
010:
011:
0 100:
101:
110:
111:
W

HIE DL o

SYSCLK
N

HSI

HSE
Reserved
LSI
Reserved

FEI B B BCE DI BT BE 2 B L B AN S

23:15

Reserved

- Reserved

14:12

PPRE[2:0]

RW

A AR . AT PR PCLK B, Bi%E HCLK 1)
YRR R

Oxx: 1

0 100: 2

101: 4

110: 8

111:

16

11:8

HPRE[3:0]

RW

AHB 8l 7 4 R 5

RAEHEIZA . T 774 HCLK e, &% E SYSCLK [
SRR :

Oxxx: 1

1000: 2

1001: 4

1010: 8

1011: 16

1100: 64

1101: 128

1110: 256

1111: 512
NTRERGIER TE, FHERYE VR HIEK MU E A S
x,
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Bit Name R/W Reset Value

Function

T VORI IR

7.6 Reserved - -

Reserved

5:3 SWS[2:0] R 0

RGP IR S AL

XLy AR, R B 2 RN R A AR R G
B

000: HSISYS

001: HSE

010: Reserved

011: LSl

Others: Reserved

2:0 SWI[2:0] RW 0

RGBT PR o

TR LA SRR 42 ], SRR R G B
000: HSISYS

001: HSE

010: Reserved

011: LSl

Others: Reserved

T B B HSISYS 5 AL -

1) A% M stop BEH

2) WA E 001(HSE), H¥l HSE failure (HSE A RSk
B

8.5.4. AIMEPETBhIRIEHI 72 (RCC_ECSCR)

Address offset:0x10
Reset value: 0x0001_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
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 1R85
HSE @R LA
00: HSE ]
3.2 HSE_FREQ RW 0ox0 01: 4AMHz~8MHz
10: 8MHz ~16MHz
11: 16MHz~24MHz
1.0 Reserved
8.5.5. HfepHBIfERERF#8 (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 LSI
RDYIE | RDYIE RDYIE
RW RW RW
Bit Name R/W Reset Value Function
315 Reserved - - Reserved
HSE i 4 ready T IR .
4 HSERDYIE RW 0 0: %A1k
1: ffife
v W =1
3 HSIRDYIE RW 0 HSI*HE!EEP ready H T {HRE.
0: £
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Bit Name R/W Reset Value Function
1: fiige
2:1 Reserved - - Reserved
LSI i 4 ready H KT {5 g .
0 LSIRDYIE RW 0 0: Zxik
1: flife
8.5.6. HehHMIiREEFFR (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
Bit Name R/W Reset Value Function
31:10 Reserved - - Reserved
HSE i} %% 4 KRG Wik iR o
LA HSE OSC B B S U B8 A7 1% 25 47 3 o
8 CSSF R 0 0: HSE K 8frfer i 2k I = W A 7=k 5
1: HSE Sk 2 Mo =4 ;
5 CSSC Zifian LigFiZli.
75 Reserved - - Reserved
HSE ready ' WitriR AL
24 HSE fa5E H H HSERDVYIE ffifg, A g EAL. )
4 HSERDYF R 0 i 3d B A7 HSERDYC 7, EZE %7,
0: JoHi HSE 5l RN £k ready H I
1: A HSE 52/ &) ready H Wt
HSI ready f3£E % .
3 HSIRDYC w 0 0: &HZM,
1: }% HSIRDYF fi.,
2:1 Reserved - - Reserved
LSl ready HBidriRAL
2 LS| F2 8 JF H LSIRDYIE f##g, iZA fF 867, aF
0 LSIRDYF R 0 iB3L A7 LSIRDYC fir, iEFEi%AL.
0: JoH LSI 52 RIE 4k ready H
1: A LSI 5LERME 2 ready F1r
8.5.7. W& EIIERRE % (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
Bit Name R/W Reset Value Function
31:9 Reserved - - Reserved
e 22 4 W TR A6
8 CSsC " 0 0: WBEHMH,
1: 7R CSSF trdifis
7:5 Reserved - - Reserved
4 HSERDYC W 0 HSE ready br g%
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Bit Name R/W Reset Value Function
0: WFI .
1: 5% HSERDYF fi.
HSI ready fr 5% .
3 HSIRDYC w 0 0: WM.
1: i HSIRDYF fi.,
2:1 Reserved - - Reserved
LSl ready FrEil %
0 LSIRDYC w 0 0: WM.
1: 5K LSIRDYF fif.
8.5.8. /0 OB #HHFEHE (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
RW RW RW
Bit Name R/W Reset Value Function
31:6 Reserved - - Reserved
I/0 PortF 1.
5 GPIOFRST RW 0 0: no effect;
1: PortF /0 E41
4:2 Reserved - - Reserved
1/0 PortB &1,
1 GPIOBRST RW 0 0: no effect;
1: PortB I/O EAv
1/0 PortA &1,
0 GPIOARST RW 0 0: no effect;
1: PortA 1/O 54z
8.5.9. AHB /MEENFHFS (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 g;? 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 #HE 7.
12 CRCRST RwW 0 0: no effect;
1: CRC fRE N7,
11:0 Reserved - - Reserved
8.5.10. APB /MR E & ###% 1 (RCC_APBRSTR1)
Address offset:0x2C
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LPTIM | Res | Res | PWR | DBG | Res | Res | Res | Res | Res | 12C | Res | Res | Res Res Res
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RST RST | RST RST
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 58 {7 .
31 LPTIMRST RW 0 0: no effect;
1: B AL
30:29 Reserved - - Reserved
Power % M H & £z,
28 PWRRST RW 0 0: no effect;
1: B AL
MCU Debug G 17 .
27 DBGRST RW 0 0: no effect;
1: B AL
26:22 Reserved - - Reserved
12C1 HR AL
21 I2CRST RW 0 0: no effect;
1. EBEREAL
20:0 Reserved - - Reserved
8.5.11. APB /MR E (& #7%8 2 (RCC_APBRSTR2)
Address offset:0x30
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 R;e Res | Res F;e Rse F;e Rse 2 1 C Rse Rse 6 Res
RST RST RST RST
RW RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
USART SPI | TIM SYS
F;e 1 F\;e 1 1 F;e F;e F;e F;e Res Res Res F;e Rse Res %F
RST RST | RST RST
RW RW | RW RW
Bit Name R/W Reset Value Function
31:23 Reserved - - Reserved
COMP2 fEH G fif .
22 COMP2RST RW 0 0: no effect;
1. EBREAL
COMP1 HEH G fif .
21 COMP1RST RW 0 0: no effect;
1. EBREAL
ADC B A7
20 ADCRST RW 0 0: no effect;
1. EBREAL
19:18 Reserved - - Reserved
TIM16 fERE AL,
17 TIM16RST RW 0 0: no effect;
1: EBIRE AL
16:15 Reserved - - Reserved
USARTL R & 1.
14 USART1RST RW 0 0: no effect;
1: EBIRE AL
13 Reserved - - Reserved
SPI1 A A7
12 SPI1RST RW 0 0: no effect;
1. ZEREAL
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Bit Name R/W Reset Value Function
TIML R E AL,
11 TIM1RST RW 0 0: no effect;
1: B AL
10:1 Reserved - - Reserved
SYSCFG fiith & fiz.
0 SYSCFGRST RWs 0 0: no effect;
1: HBIRE AL

8.5.12. 1/0 O 4R F 2 (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
Res Res Res Res Res Res Res Res Res Res GPIOF Res Res Res GPIOB GPIOA
EN EN EN
RW RW RW
Bit Name R/W Reset Value Function
31:6 Reserved - - Reserved
I/O PortF i &g Bk .
5 GPIOFEN RW 0 0: Hf4p2&l;
1. WFEhflife
4:2 Reserved - - Reserved
I/O PortB I 4 {# R .
1 GPIOBEN RW 0 0: o2&l
1. WFEhflife
I/O PortA I {# R .
0 GPIOAEN RW 0 0: Hf4p2&l;
1. WFEpflife

8.5.13. AHB AR #hffEiRe & 728 (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 | 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 CERNC Res | Res | SRAMEN FLS\?H Res | Res | Res | Res | Res | Res | Res | Res
RW RW
Bit Name R/W Reset Value Function
31:13 Reserved - - Reserved
CRC #HiHemt 4 f B
12 CRCEN RW 0 0: %1k
1: gk
11:10 Reserved - - Reserved
7f sleep B T, SRAM [ Bh { GE4% 1
0: 1t sleep B ILAR RIS 82 7]
9 SRAMEN RW 1 1: 7F sleep fi xUiZ AR o 48 Rk
: ZAAGEM sleep BZIEH IR B RE, 7E run A%
o AR A 2
7f sleep BT, FLASH I fh i A 42 il
8 FLASHEN RW 1 0: 1E sleep B IZBLEL; £ 2C 1A
1: 1E sleep B EHR T 20 {58
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Bit Name R/W Reset Value Function
e EAAGE T sleep BGZAEIR B RE, 7E run 5
3, IR 2 50 b

7:0 Reserved - - Reserved

8.5.14. APB #MER 4 fERER £2% 1 (RCC_APBENRL)

Address offset:0x3C
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LFI)ET\:M 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 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 #EHf g 5E .
31 LPTIMEN RW 0 0: Zxik
1: flife
30:29 Reserved - - Reserved
IRThFE H B P P g e
28 PWREN RW 0 0: Zxik
1: flife
Debug I £ {HFE .
27 DBGEN RW 0 0: Zxik
1: flife
26:22 Reserved - - Reserved
12C1 bR g g .
21 I2CEN RW 0 0: ZEik
1: flife
20:0 Reserved - - Reserved
8.5.15. APB #h i 9 {fFEE & /78% 2 (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 F\;e Res | Res F;e Rse F;e Rse 2 1 C F;e 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 F;e Rse F;e Rse Res Res Res F;e Rse Res %F
EN EN EN
EN
RW RW RW RW
Bit Name R/W Reset Value Function
31:23 Reserved - - Reserved
COMP2 BLHLI B fE
22 COMP2EN RW 0 0: Zkik
1: ffife
COMP1 tRELH B ffi fE.
21 COMPIEN RW 0 0: Zkik
1: ffife
ADC BLHL B RE
20 ADCEN RW 0 0: Zkik
1: ffife
19:18 Reserved - - Reserved
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Bit Name R/W Reset Value Function
TIM16 B b (e .
17 TIM16EN RW 0 0: %1k
1: ffige
16:15 Reserved - - Reserved
USARTL HEHL SR e o
14 USARTI1EN RW 0 0: Z%ik
1: ffige
13 Reserved - - Reserved
SPIL BN ERE -
12 SPIEN RW 0 0: %1k
1: ffige
TIML BEH S e .
11 TIM1EN RW 0 0: %1k
1: ffige
10:1 Reserved - - Reserved
SYSCFG HLHN S BE -
0 SYSCFGEN RW 0 0: %1k
1: ffife
8.5.16. JMEMAV BT AP ELE F 7% (RCC_CCIPR)
Address offset:0x54
Reset value:0x0000 0000
3130 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 | LPTIM1SEL[1:0] | Res | Res
RW RW
15 | 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Cg:\zﬂf 2 Cg:\zﬂf 1 Res | Res | Res | Res Res Res Res | Res
| RW RW
Bit Name R/W Reset Value Function
31:20 Reserved - - Reserved
LPTIML Py BRI Ssiz 45 .
00: PCLK
19:18 LPTIMSEL[1:0] RW 2’b00 01: LSl
10: Reserved
11: Reserved
17:10 Reserved - - Reserved
COMP2 BELERLEF o bf e 1% 45 o
9 COMP2SEL RW 0 0 PCLK :
1: LSC (RCC_BDCR.LSCOSEL %) {44
VE: FEHRE FLTEN AT 560 E 1% $E LSC 4.,
COMPL BB bf e 1% 45 o
0: PCLK
8 COMP1SEL RW 0 1: LSC (RCC_BDCR.LSCOSEL %% )5 i 44
VE: 7E{HifE COMP2_FR2.FLTEN 2 Ri4ci B %2 47 281k
PR 8.
7:0 Reserved - - Reserved
8.5.17. RCC _BDCR
Address:0x5C
Reset value:0x0000 0000, reset by POR/BOR
* PWR_CRL.DBP A 11}, A RV 5Ei%Z#FfFes.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res IéECO 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
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Bit Name R/W Reset Value Function
31:25 Reserved - - Reserved
RIEEEPE RE
24 LSCOEN RW 0 0: ZEik
1: flife
23:.0 Reserved - - Reserved

8.5.18. il IR FF 7 (RCC_CSR)

Address offset:0x60
Reset value:0x0000 0000

SAPEIR: 1) [30:25]: POR & fii; 2) LSION: R4 EA7; 3) NRST_FLTIDS A& 4 system reset £ 1
31 | 30 29 28 27 26 25 24 23 22 | 22 [ 20 | 19 | 18 | 17 16
IWD
SFT | PWR | PIN | OBL
Re | Re | G | oo | RST | RST | RST | Res | "MV | Re | Re | Re | Re | Re | oo | Reg
S S RST F S S S S S
F F F F F
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 | pos | Res | Res | Res | Res — Res | R€ | Re | Re | Re | Re | pp | LSIO
S S FLT- S S S S S v N
DIS
RW R RW
Bit Name R/W Reset Function
Value
31:30 Reserved
IWDG Efikrii.
29 IWDGRSTF R 0 RMVE B 1 &5 T
WENbRE
28 SFTRSTF R 0 RMVE B 1 23T
BOR/POR/PDR & fii¥r& .
27 PWRRSTF R 0 RMVE B 1 255 % % .
AN NRST EHIE Aibr &
26 PINRSTF R 0 RMVF & 1 &% %07,
Option byte loader H A5 .
25 OBLRSTF R 0 RMVF & 1 &EZ %7,
24 Reserved -
23 RMVF RW 0 ol R E 1 RIEE[30: 25K B A br & .
NRST JEJ 2211
8 NRST_FLTDIS | RW 0 0: A% HSI_10M, HE 20us % fE ThRE(H R
1: JEWThAEAR 1R, H HSI_10M {4555 H
7:2 Reserved - - Reserved
LS| OSC #&sEbri.
1 LSIRDY R 0 0: LSIKfawE
1. LSICkaE
LS| OSC {#f¢.
0: ZEi-
0 LSION RW 0 1. ffige
WARBAL, BAEE. {8 IWDG GEit option byte) , ffifh4xti%
P47 BAL

8.5.19. RCC #7728t miig
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O
ff | Reg-
A o - = S S R R - = i = B B IR R S
et
%QEZ > b
RCC | o o o o o o o ¢ 4 4 4 4 O @ & O 4 4 HsDV | Q &l B 4l 4| ¢ ¢ 4 4 4 o
O O O O O O O O O O O O LuLuLIJGJCD . L o = 9o o o 9o 9o o o ©
0 | CR | o off off o off o o o off o o o] W op g o | | [2:0] ol @ v o o o o o o o @
X %III T I
0Re-
0| set
valu 0|0|0]|O0 0|0|]0|0O|0Of1
e
o
D_ —_—
o
) —
RCC 1l o o 4 E Us >
olJcs| g g g g <7 ¢ LSI_TRIM[8:0] g HSI_TRIM[12:0]
[
CR 5 &
X | @
0 g
Re-
set
valu 0|0 o|j1y1(1f21f21y1j1y1f0{0|j0j1|j0|0O|OfO|j2|21]1|2f2{2|2|12
e
RCC | | MCO- | MCO- .
cr | 9 prepo | 9 setzo | 9 4 9 4 9 4 9 4 9 PPRE | weremo | 9 4 SWSIZ | swizo
O—GRD: ] 4 ] ol o o o o o o @ o [2:0] ol o 0]
X
ORe-
sf;L o|lo|o olof|o olo|olo|lo|o]|o ololojo|o]|o
e
=)
—
Rcec | | ) o )
n n u u v v v v v v vl v v n  u (/')l/)(f)t/)(f)l/)(f)l/)(f)l/)(n(/)‘-u 0w u
EC O 9 o 9o 9O o 9 O O O QO O O 9V O O O o o o o o o o o o O |l O
O§CRn:mn:mn:mn:mn:mn:mn:mm a:ccn:ccn:ccn:ccn:ccn:n:u_ln:n:
X w
1 e
0
Re-
set
valu 0|0
e
ORe-
X A b vl g b b vl b b a vl b b b vl b b o vl b b o vl b b o vl b b o vl @
serv O O O O O O O O O O O O O O O O O O O O O QO O O O O QO O O Y O
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0—R n:mn:ma:mn:ma:mn:mn:mn:mn:ccn:ccn:ccn:ccn:ccn:%y,n:n:a
X T |
1 | Re-
8 | set
valu 010 0
e
(xoTo N N A S A I I I I I I I I I I I I I I T IS | =
0w v u v u ul v v u u v ul v v u v u e v unl u v u N v nl v [%2] 2]
CIF:uq):uq):uq):uwmwmwmwmwmwmwmwmmmwmmﬂimmm
O—R n:n:n:o:n:n:n:n:o:n:o:n:n:n:o:n:o:o:a:u:o:o:o:oa:u:n:%@n:rxa
X I |
1 | Re-
C | set 0 ol o 0
valu
e
(e o St I I I I I I I I I I I I e | o A 13
(/)(/)U')(/)U')(/)(/)U)U)U)U)U)U)U)U)U)U)U)U)U)U)U)U)U)U)U)U)Lu [%2] %]
C| KDCIJG.)CIJG.)CIJ(DCDG)CDGJCDGJCDG)CDGJCDGJCDGJCDGJU)GJCDG) [K(DG)D{
0| = ol o o o o o o o o o o o o o o o o o o o o o ol o o O H o x| F
CR O I% 9
X
2 | Re-
0 | set
valu 0 010 0
e
0 | RCC ¢ a @
X | _lO G o vl g b o vl b b o vl b b o vl b b o vl b b o vl b b o K| b b o @l <
— CDCDCDCDCDCDCDCDG)CDG)CDG)CDG)CDQ)CDQ)CDQ)CDQ)CDQ)CDOGJCDGJOO
2PRSD:Q:D:Q:D:Q:D:Q:Q:Q:Q:Q:Q:Q:Q:Q:D:D:D:D:D:D:D:D:D:D:ED:DCD:EE
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set 0 olo
valu
e
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9.# A I/0 (GPIO)

9.1.

B 10 &

4~ GPIO i 14T :

4/~ 32 frfit B % 77 4 (GPIOX_MODER,GPIOx_OTYPER,GPIOx_OSPEEDR, GPIOx_PUPDR)
2 /) 32 [ HiiE % 77 2% (GPIOX_IDR il GPIOx_ODR)

14> 32 £ B A1/ 5R A7 7 17 %% (GPIOX_BSRR)

14~ 32 K4 52 7 47 4 (GPIOX_LCKR)

2 NE IR IR 77 7 4% (GPIOX_AFRH Al GPIOX_AFRL).

9.2. @M 10 TheHiR
B HUIRES: push-pull 5% open drain + i/ i
B HURE A (745 (GPIOX_ODR)EE M (B ThReHH D Hodhifar
WA 1O ] T R
B R floating, pull-up/down, analog
B AR NI S N EE A7 95 (GPIOX_IDR)8UE 7M. (B FHIThEERI )
B EA/EAZEEE (GPIOX_BSRR) , % GPIOXx_ODR i 55
B BUENH (GPIOX_LCKR)Z R4S 110 I E Ufie
m BTEE
B SHYRERG AR (A 10 D&% 16 ME A ThhE
WA PR (1 R
B RIEM VO LIk IhAL, 15 110 TIE N GPIO, BUE/ENEFANEHE D Thf
9.3. &M 10 B R
> GPIO &AM, AT DUB B R gmfe, AT JUM R A & -
— BANTFSE
— N
— N T
— B

AR E s PO W A < N A
S 15 s PO W VA < N A
— iy LR R B SR ThRE 1 A
— 5 LR R R S TR
BN 11O LRI LLE higwfs, SR /O S I 25 47 ds b Ai4% 32 fry . P ol F itk il . GPIOX_BSRR
GPIOX_BRR 7 {7 #% o YF T4 GPIOX_ODR 25 47 #% M2/ B e ST U 1) o I, RS2 R0 B 50y ) 2 ) P2 AR
IRQ I A ex KA fE .
THR%GH T —A 10 5 (Lbit) FISEALEH
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Analog input/output
To on-chip peripherals,
power control and EXTI o Tt
Digital input | |
! |
I
|
|
|
- | !
8| | !
= |
@ } On/off | VDD _
Q0 I
Read 2 } ‘ |
« g put }
° I s
E s } ‘ TTL Schmitt Trigger } On/off ‘f
i} o L L —
. (9] |
Writ S | .
riee = | Output driver ! ]
E—— 3 | |
$ | } 1/0 pad
< I L
2 s [ | on/off |
< S g | !
= g I
o 5 2 f
. oo
Read/write — % o } Output control |
“«————————» O } }
I } L
-chi |
From on-chip Alternate function output | }
peripheral | |
L

& 9-1 10 35 A7 B3 A 45 7
9.3.1. #H I/O(GPIO)

SAARMAERL G, SHIREARBRE, KZH010 AL E B .
Debug 51 JHIBRIAYE & T 5 H Dhie baisl FHisi:
—PA14-SWCLK: & Rz
—PA13-SWDIO: # T Lzt
Boot 5| IERIN B THAB, Rk
—PF4-Boot: & T FHifizt
A IR C B O N, BN BE %% (GPIOX_ODR) ME #2110 L. Al fE 2 fd ]
push-pull 352 FF A 2 H (RSP R 1, &P HI-Z).
BN ZFAEAE (GPIOX_IDR) fEREA™ AHB B8R 2 3K HX 1/O i1 ¥ HL~F-
JITA [¥) GPIO 51 A PR ¥158 4 Ang5 Rz dfH, AT LA GPIOX_PUPDR %5 1728 {f fE ol A6 Ak % )
9.3.2. /O B IS FHThEE2 B IEFEA BRI
WA /O MUl 2 PRk By E B AN AMR B, — AN MR AT LB S ThaEESR — 4 10 Mo XHE]
LLIBE G 7] —AN 1O I L ff i) FAMBEAS 22 B 58
A0 O LR Z kB 215 16 ME R hREM N (AFOto AF7) , AIEIL 7747 %% GPIOX_AFRL (for pin
0 to 7) 1 GPIOx_AFRH (for pin 8 to 15) K & .
B NSNS, ZEEFRIAN AFO. /O MR Thagt Uil id 75 /7 2% GPIOX_MODER # &
W AN S TR AT TERT RS F LA B S, 2.3 77
BTk B RIS I 2 BROE RS AN, AN B TR LA TEAR I 11O 1 1, DAMETE S /N4 1
B Sh R R R AR AL .
P8 a0 R A B E 10:
B IKThRE: BRREALE, XD AR A B TR X 38 Sz B AT A ¥ 52 Th e

>
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GPIO: ff GPIOXx_MODER ¥4 X} M /O N & M « i A\ AR
HMEE I TyRE
- F17E% GPIOX_AFRL Hi#% GPIOX_AFRH it & %f M (1) 110 & F ThAg x(x=0...15)
- 7{7% GPIOX_OTYPER, GPIOx_PUPDR 1 GPIOX_OSPEEDER 43 HIF B 257, 4/ F 47 LA K fr
P
- Zi17#% GPIOX_MODER /&Mt & XM 110 N E HIhRE
B FSDiEE
-Gk 10 HEC B AR fEizl, ADC #l COMP IjEe47#E ADC Al COMP B ZFfEde iR . =4 10 HH{K
ADC ## COMP i FI, BT %5 /7 %% GPIOX_MODER #41% [ it B Al
0T e RAAN ) RE, 7EAHRI PWR and RCC Bib 73 7745 FLAL B & F Thek. XLl & HobriE i) GPIO fic &
HAE LR

9.3.3. /0 #&H|&FE%

A GPIO HA YA 32 £ N AZ 52 1] 25 77 2% (GPIOX_MODER, GPIOx_OTYPER, GPIOx_OSPEEDR #!
GPIOx_PUPDR), AJLIECE %14 16 4 1/0 M. aif## GPIOX_MODER AI>kik# /IO X G, . B
. B . F1E%E GPIOX_OTYPER fl GPIOx_OSPEEDR i #4628 (R ERTT IR ) FE . 2947
#& GPIOX_PUPDR HIKife % B/ T HiA /O 77 1A«

9.3.4. /0 BIEFHER

54> GPIOH 21 16 for 4 A7 S U 37 A7 4% S A et Bodls 27 47 4% (GPIOX_IDR Al
GPIOX_ODR) . # ff# GPIOX_ODR f&fF | Zhith f8E, "Tinl 5. MAHdE w74 (GPIOX_IDR) Ak
fRA7 110 1 Rf s~ FIRAS, .
9.3.5. /O HIEIEAI AL

B ALIE AL A A7 45 (GPIOX_BSRR) & —A~ 32 1 #7 f7 4%, 1 LK th 48 27 A7 25 (GPIOX_ODR) ) Fi il o7
MANEARL. BALIEAL A AR BOR i 735 (GPIOX_ODR) {1t

GPIOx_ODR [1)&—f %I 8 GPIOX_BSRR MMz Hilf7: BS(i) and BR(i). {7 BS(i)&E 1 A%
GPIOx_ODR Xtz # 1, {7 BR()E 1 7' GPIOX_ODR Xf M AZiE 0.

2177 GPIOX_BSRR FE NS 0 AR % /7 4% GPIOX_ODR Xf R {67 Wi GPIOX_BSRR *if#:—1f
RGO FIE 1 44E, B 1 B/ERA MR

181 FH %517 2% GPIOX_BSRR M4 %517 2% GPIOX_ODR HIXf Rifir LA —RVERIE R, FFAS e F 05 o
GPIOx_ODR [fJfii. #Ff## GPIOX_ODR t#r] LE#1j I] . Z747#F GPIOX_BSRR R &g fit—Fh J5l 1A e/ 4b
.

MG AR E GPIOX_ODR [ I 0 OGP i . 75—~ AHB S Ui i fE P il gk 7 — e 2
AL
9.3.6. GPIO ZENLHI

77 GPIOX_LCKR il id — RFIFF iR S I 5 7] LRSS 10 I a7 /7 2%, adE
GPIOx_MODER,GPIOx_OTYPER,GPIOx_OSPEEDR,GPIOx_PUPDR,GPIOx_AFRL fll GPIOXx_AFRH.

—/MEFRR S I ] LR 27 A7 38 GPIOX_LCKR. %77 /7451 Bitle 5 NIEM IR /¥, LCKR[15:015 A
EHEL AT LA e 11O (FEE AR P fEH, LCKR[15:015 NMEMRFFAA) o MU7E— AN 47 _EHAT 78 E (LOCK)
FEFF, AE N —IXK MCU B Ah e AL 2 /i, AR 1 58 e F AL O RC B . GPIOX_LCKR HBEAN AL %k 4545 i 75 17
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# (GPIOXx_MODER. GPIOx_OTYPER. GPIOx_OSPEEDR. GPIOx_PUPDR. GPIOx_AFRL and
GPIOX_AFRH) XN 47

LOCK ¢ RaeH 7 (32 47D vin GPIOX_LCKR % f7#%, KN GPIOX_LCKR 17 16 15 & [ [A] it 2 %
H[15:0] fiz.

9.3.7. 110 BERTheem N /AR E

B 110 G W5 A7 45 0] DL R G B 2 R ThRES i i A e F P R4 B 7 SRl 2 Thee 21 10 1
k.

i 7547 %% GPIOX_AFRL #l GPIOX_AFRH 7] LAfE4E—A GPIO M £ BRIEFEVF 2 W BERI AN B INRE, Rl MY
FIRESEAS /O SR b —FhThae . AR GBS 5 T 5 F T aei N E R Thaedin R 702 AH R Y, X T-4552 110 1
52 FH ThBe N H AT DA S 4 B ) S T

9.3.8. AMERHRIT/MR R 2R

FIT A o A5 AR T RS 7. 9 T A A T2, o 1 A2 1L R U R Bl R L, O B
MR B R
9.3.9. I/IOAEE

2 1/0 DB N
B G R R

B iR R A N R
W R¥EZT % GPIOX_PUPDR it & Al fi i/ AN g - R f b
B HIE 1O I I ERE R RS AHB B RAE 25 O B 5 A7 A
B OO B B A A U R AT 2] 1O RAS
Analog input/output
To/from on-chip
peripherals, power < T m e m
control and EXTI | |
: Input driver :
o | |
2 ' on !
i l : vee
9] | |
Read b | //‘ I
< 8 ; N —e
g E : ‘ TTL Schmitt Trigger : On/off |
+— g_ | |
e < L I
Write 2 o] R Y ? ™
+ = I Output driver I
g % : : 1/0 pad
~ F | |
3 8 | ! on/off |
= o : :
Read/write 2 2 : !
-+ S ! |
o I I
| | 4
I I _—
o |

K 9-2 S NI A B R T E
9.3.10. /IO B E
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2 1/O i B T & Ak H s

i Y 2 1 S A
— JFIRAE: it A7 4 OGS N-MOS, Tt A 77 & L1 17K 3 1 BT i BEIRAS (PMOS AN
i)

— HE A M AR S B RO N-MOS, it 2R 2% I 1K EGE P-MOS.
it 2 A e R B N B

R 27 f£ 4% GPIOX_PUPDR It & nl {5 g/ A e b T v Fi pH

HBLAE 1O B L IO BAEAE AR AHB I o e S AE 210\ B8 217 2

Xt N SR 2 A A A U 1) AT 45 31 110 IR AS

it B 2 A A R U7 1 45 21 J5 — RS e

Analog input/output
Unput driver
Digital input | Input driver
To on-chip peripherals, 'grtal inpuy : :
power control and EXTI | :
! |
3] ! :
£ |
R7] | _
8,9 : on ! VCC
Read s | |
o ! <
g o : TTL Schmitt Trigger | On/off | s
2 g_ L |
0 £ [TTTTT T TTT oo TS I
Write - ! Output driver vVCCT :‘ D
— @
< : : 1/0 pad
= |
] % N | I On/off |
7] |
o T2 ' [
|| Lq58 | '
Read/write g‘ o Output control |
|
- > 0O 1 :
: : =-
From on-chip Alternate function output : Push-pull or !
peripheral I open-drain |

K 9-3 fai thic &

9.3.11. EHIIRERCE

24 1/O i % BC BN A Sh g -

B ETFREER RO E A, Y A T T

B MBI SRSl 2 s (S T Th R % )

it 2 R R B N O

HR A5 75 47 4 GPIOX_PUPDR i & n] i e/ AN e L~ hz rafH

TERAS AHB B B0 E 1,  HHILE /O JH_F R R 24 N B8 2 7 25
TR N B 25 A7 A AT A3 2 1/0 TRAS
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Analog input/output
'____d_._________________'i
Digital input : Input driver |
Alternate function input < : :
|
| |
| |
5] | |
1 | | vce
gﬂ : On | T
Read s | |
< g << o
o ! <
g o : TTL Schmitt Trigger | On/off | s
2 g_ - ____ |
o c
. g £ S |
Write - | Output driver veeT e {]
— o
4] ! | I/O pad
> © | |
= g | : On/off |
2 ° g ! I
|& £E ! |
Read/write g‘ o Output control
|
- » |
) : -
From on-chip Alternate function output : Push-pull or
peripheral | open-drain !

9.3.12. HERHIEE
2 1/O it WL & AL B
B b asgiatal,

K 9-4 SR ThAERC &

B ZRRTEER AN, SEBL TR VO SRR R A e R E N0
G5 BRI R AR I (R BED
n

U N B A A7 N SUEDY0

Analog input/output

<
<

To/from on-chip
peripherals, power «

control and EXTI

| |
| |
: Input driver :
- | |
g o |
= | ! vee
Read 2 | 0 : 1
< S + N —
© | |
©
2 o : ‘ TTL Schmitt Trigger I On/off |
o 5 |
S 2 | |
RT] c | I
=) <
. Q -\ f fr ST TTTT T T T T T T T T T T T T T T T T
Write b 9] I [ @ D
| i |
§ ?D | Output driver | /0 o
g o : ! pa
S~
= © | |
Q g : O/ ! On/off |
- o | |
5 = | |
Read/write 2 : !
=
-«-—p 2 | |
(@] | |
| |
| |
| I

Kl 9-5 T FH TR ILINE &
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9.3.13. f#H HSE & BIfEN GPIO

X HSE Dhfewi ol (EALERIERIND , AHN A BRI AT P24 4R IE % /) GPIO H .

Y HSE Th#g4THF (RCC_CSR /788 % E HSEON) , 5 B HF D B RH N 3 AL 11 .

R IREC B O P AN B, R OSC_IN fREE I 2hdm N, 111 OSC_OUT ISR v] DLAIAE IE %
GPIO.

9.4. GPIO &FHF%

Frf GPIO AHXZF A2 # rl 4T word. half word Fil byte 5 #:1E.
9.4.1. GPIO iy H#EAEFF 2 (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: | MODES[1:
0] 0] 0] 0] 0] 0] 0] 0]

w w rw rw w 'w rw rw rw 'w 'w 'w rw 'w 'w 'w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MODE7[1:0] | MODES6[1:0] | MODE5[1:0] | MODE4[1:0] | MODE3[1:0] | MODEZ2[1:0] | MODE1[1: | MODEO[1:

0] 0]
w o[ orw w | rw w [ rw w [ rw w | rw w | rw w | rw w | rw

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

BRI A I e 57 e B A R A 17O R
00: H AR

31: 0 MODEy[1:0] RW 01+ 7R it At

10: EHIhReE

11: BB (reset state)

9.4.2. GPIO ¥ 0%y KRB FF 22 (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
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
WAECE 11O K 25
15:0 MODEJ[15:0] RW O: #EHfE (BADIRE)
1: w4

9.4.3. GPIO ¥%i 0%y 3 F %7722 (GPIOx_OSPEEDR) (x = A, B, F)

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

31 | 30 29 | 28 27 | 26 25 | 24 [ 23 ] 22 ] 21 [ 20 | 19 | 18 | 17 | 16
OSPEED15 | OSPEED14 | OSPEED13 | OSPEED12 | OSPEED11 | OSPEED10 | OSPEED9 | OSPEEDS8
'w 'w 'w 'w r'w w w 'w w 'w 'w 'w 'w 'w 'w 'w
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
OSPEED7? OSPEED6 OSPEED5 OSPEED4 | OSPEED3 | OSPEED2 | OSPEED1 | OSPEEDO
w | rw wo | rw w | rw w [ w [ w [ w [ w | w [ w[mw | w][ mw
Bit Name R/W Reset Value Function

Y =15.0

B E 10 1R H

00: JEHAK
31:0 OSPEEDy[1:0] RW 01: fikik

10: ik

11: FEHEE

9.4.4. GPIO %0 L TFHi###2%(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 'w rw rw rw rw r'w 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 [ w

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

WAEE 11O O _Edi ek N

00: L L T4z

01: ki

10: Tz

11: fRF

9.4.5. GPIO ¥y O¥ A\ H#E & 728 (GPIOX_IDR) (x = A, B, F)

Address offset: 0x10

Reset value: 0x0000 XXXX

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

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

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

r r r r r r r r r r r r r r r r

310 PUPDy [1:0] RW

Bit Name R/W Reset Value Function
31:16 Reserved
15:0 Idy R y=15..0
o H R, BEHEAL X R /O T FPRAS

9.4.6. GPIO ¥y 0% H #4E F 7723 (GPIOX_ODR) (x = A, B, F)

Address offset: 0x14
Reset value: 0x0000 0000
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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

OoD1 OoD1 OoD1 OoD1 OoD1 OoD1 OD | OD | OD | OD oD oD oD | OD | OD | OD

4

rw

5 4 3 2 1 0 9 8 7 6 5 3 2 1 0
rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw

Bit Name R/W Reset Value Function
31: 16 Reserved
y =15..0
AT,
15:0 Ody[1:0] RW TiH: X} GPIOx_BSRR or GPIOx_BRR registers.
(x=A,B,F), AT LS 7% %4> ODR SrighAT Ay 1) i &/
R

9.4.7. GPIO % DAk B/E AL F 725 (GPIOX_BSRR) (x = A, B, F)

Address offset: 0x18

Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
BR15 | BR14 | BR13 | BR12 | BR11 | BR10 | BR9 | BR8 | BR7 | BR6 | BR5 | BR4 | BR3 | BR2 | BR1 | BRO
w w w w w w w w w w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BS15 | BS14 | BS13 | BS12 | BS11 | BS10 | BS9 | BS8 | BS7 | BS6 | BS5 | BS4 | BS3 | BS2 | BS1 | BSO

w w w w w w w w w w w w w w w w
Bit Name R/W Reset Value Function
y=15..0
WA, SHRREMERE O
31:16 BRy w 0: X%t Rif¥) ODRy o7 A= A fE i

1: JEFRXF R ODRy fiZ
e W ERN ¥ Bsy Al Bry BIX RIS, Bsy frEAE M

y=15..0
. TS, SRR I O
15:0 BSy w 0: ¥ %I ODRy B B

1: & B X MK ODRYy fi7
9.4.8. GPIO ¥ HEC B8 € F 7748 (GPIOX_LCKR) (x = A, B, F)

MPATIEMRI S AR E T bitle (LCKK) B, %75 174 F REUE i N A BCE . bit[15:0]H T8 GPIO
Ui G B . ERUE I B NERIE IR, REEXMAE LCKR[15:0]. 24X M ()3 134T T LOCK F41l)E, 7E FIk&
Sy =R VAGT P o N A e MR DAL=

H: FRER S RS GPIOX_LCKR 24788 . TESUE I 7 H AU A A 0 1) 0] LARE AT

TANIE AL R 2 — FhoRs i I G B o A48 (Bt DO Re 2 4248
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 K

15 14 13 12 1 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
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Bit Name

R/W

Reset Value

Function

16 LCKK

RwW

AL BRI R, T R ARl RS AT

0: it FIC B B A R WS

1: s G B BB A BORGE, N IR AR EALHT
GPIOx_LCKR 7178 i

LOCK key write sequence:

BIEMBSANT: 5 1->5 0->5 1> 0> 1, & fa—
AR NS, (HAT AT RE A B C B0 -

I TEIREBRE AN PR, AR LCK[15:0]/)
fH. BB 7 IR R AR & L BB OE « X3 Y
FEAT—r B BB 5 2, 3 LCKK ALkl 1,5
& MCU S sl 4t B A7

15: 0 LCKy

RW

y=15.0

X ey ] A H{H HBEAE LCKK A28 0 2 B\
0: ANB e vy I A

1: B O E

9.4.9. GPIO ERIIEeHFE (low) (GPIOX_AFRL) (x = A, B, F)

Address offset: 0x20

Reset value: 0x0000 0000

31 [30 [29 [28 27 |26 |25 [24 [23 [22 |21 |20 [19 [18 [17 |16
AFSEL7[3:0 AFSEL6[3:0 AFSEL5[3:0] AFSEL4[3:0]
w rw rw rw w 'w 'w rw rw 'w rw 'w rw 'w w rw
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
AFSEL3[3:0] AFSEL2[3:0] AFSEL1[3:0] AFSELO0[3:0]
w [w [rw |rw w [rw Jw Jrw Jw Jw Jrw Jw Jrw [rw [w [rw
Bit Name R/W Reset Value Function
AR 5 X ey JC 2 R ThiEE 1/0
AFSELy % #:
0000:AF0 1000: AF8
0001:AF1 1001: AF9
310 | AFSELYBOL (=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 EHTh#e &% (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]
rw r'w 'w 'w rw w w 'w r'w w 'w w 'w w w w
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
AFSEL11[3:0] AFSEL10[3:0] AFSEL9[3:0] AFSEL8[3:0]
w | rw w | rw w | w w [w [ w [ w [ mw [mw [ w[w[mw][mw
Bit Name R/W Reset Value Function
B R 5 X ey JiC 2 R ThiEE 1/O
AFSELy #£#%:
0000:AFO 1000: AF8
0001:AF1 1001: AF9
310 | AFSELYBO] (y=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
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Function

| 20 | 19 [ 18 [ 17 | 16

s BEHRIR [MEA O

r—

LX)

15..0
fir

ji2 et

0: X%t Rif) Odry fr A7 A

1: JEBEXT R Odry A1

ix

y

Res

| 25 [ 24 [ 23 | 22 | 21

Reset Value

26

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

11
R/W
RW

27

28

29
13
Name
Reserved
Bry

30
14

Bit

15

BR15 | BR14 | BR13 | BR12 | BR11
31:16

15:0

Reset value: 0x0000 0000
31

9.4.11. GPIO ¥ O B AL &FF74% (GPIOX_BRR) (x = A, B, F)

Address offset: 0x28

9.4.12. GPIO &2 m%

0 - — — o H o o
T [0:1]03a0W —— [0:T03a0W [——[0°Tlo3aON | — 110 S 0:Tloa33dsol 5 [0:Tloa33dso S
4 — — - ¢10 o [ o o
3 [o:TIT3dON - [o:TIT3aon - [o:TIT3aon - Te) S o:tltaaadso o [0:TIT@33dso S
v - — - v10 o ﬁ o o
S [0:Tlz3aon - [o:Tlzaaon - [o:Tlzaaon - iTe) S o:Tleaaadsol o [0:Tlz@33adso S
9 — — — 910 o H o o
7 [0:Tle3adon - [o:Tle3aon - [o:Tle3aon - 710 S 0:Tleaaadso o [0:Tle@3adso S
8 — - o 810 o [ o o
5 [0:1l73a0NW |—— [0Tlv3aon —— [0:Tlv3don|— S otlvazadso[ 5 110 Tird33dso—
013 - — 1= o [ o o
77— [0TIS300W [—— [0°T]S3d0NW |—— [0:T]s3a0N — S o-Tlsazadsol o ([0°1sa33dsO—
43 - — = o [ o o
gr— [0°119300W —— [0:T]93AONW ——[0°Tl93a0N — S 0:Tloaaadso[ o (10°119033dSO—
T — — o o H o o
st [0Tlz3aow - [o:Tl23a0n - [o:Tlz3a0n S S lo:Tl2a33dsol 5 [0:T]2033dS0O S
77— [0'118300W —— [0:T]8300W —— [0-TI83aON S 0:T18033dS0[ 5 [0:Tl8@3adso S
8T “ o o [ o o
g7 [0'Tl63a0N —— [o:Tl63a0N S [o:Tleza0W S 0:Tl6033dSO[ S [0:Tle@3aadso S
0¢ . — - o [ o lo o o o
T |[0:1013a0N——[0TI0T3AON——0:1l013000 5 7]0Ta33dSO| & |:Tl0Ta33dso[ o
ce - | o [ o o o o o
gz |[0UTTIAON——[0TITT3AON——o:q1r13000 5 T1T1a33ds0l o |:1l11a33dso o
|44 - . o [ o [o © [o ©
5|l TI2T3A0ON— 0TI T3AON—— 0.1z 13000 5 T)21a33dSO] o |:Tle1a3adso o
9 o | o [ ° o - o °
7¢ |10 TIETIAON—[0:TIETIA0ON—— o 1leTagon 5 1leta3adso) o |:1leta3azdso| o
8¢ . ° | o [ o lo o o o
gz |0 UrTIAON— 0TI TIAON .1l 13000 5 Tlr1a33dSO] o | Tr1a3adso| o
0 = | o [ o lo o o e
T |[0TISTIAON——[0TISTIAON——— 0.5 13000 5 1]§Ta33dSO] o |Tl5Ta33ds0o [ o
U= Osw © 2 Osw © 9 Osw © 20k ‘o ¢ O T 2|00 ; | @
92 | 228« (32 a8« |32 c28e 32508 sz 5088 [B250lsTass
o2 2 G <O xS om0 |8 ouwo |gfou> 2dxf o<ouw |gSoxa"x2T|x s
=0 a o XOOo O X O O X O o
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10. R EEH|2B(SYSCFG)

BHNE —EREFAE, RS EEH RN L.
B AR A EAELE S LL 10 pin £ 12C fast Mode Plus
TR TR X B T 46 X A7 it 2%

||
B EFERER GPIO KA Sk
||

B R R L

10.1. ARG EF 74

10.1.1. SYSCFG ELE #7774 1(SYSCFG_CFGR1)
%2517 28 FIAE AR Ak B8RP B 7R 10 TH RS FLARALE .

A7 e D B 7 4 25 Hidk 0x0000 0000 7 1] f Ak
fifift BOOT ik #%. fEHEAJG, iXEf7fi 4 s2Pr boot 1=l B AI{HE .

Address offset: 0x00

Reset value: 0x0000 000x(x #2&#7 5Fx boot 1% xUHL B 1% £ 11 A7 fiff 2 1 5X0)

XL R FE AR B LG, JF bypass i

i 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_ E? 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 - nJ{En] 5
12C FH% 10 AL g8 I A e 2l
30: 18 [2C_10x_ANF RW 0 0: HRALLIEHE 5]
1: R IER A RE
17:2 Reserved RW 0 ] ] 5
Memory mapping %47
BB AL, BAREE. AT A7EE 25 0x0000 0000
. MEM MODE HEAT mapping. R, 1XEA7 R SEBRSE bR A 5
1:0 [I'O] it B AH .
' X0: Main flash, mapped 7£ 0x0000 0000
01: System flash , mapped 7 0x0000 0000
11: SRAM, mapped 7 0x0000 0000

10.1.2. SYSCFG EEE #H7# 2 (SYSCFG_CFGR2)

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_ | PL_| P2_ | P1_ KUP
Res | Res | Res | Res | Res ML Res | Res | BRK | BRK | BRK | BRK | Res | Res s
- TIM| _TIM| _TIM | _TIM oK
16 16 1 1
RW RW | RW | RW | RwW RW
Bit Name R/W Reset Value Function
31:11 Reserved - - -
TIMERL ETR i NJRiEFE .
2'b00: ETR k5T GPIO
10:9 E‘I-!—IT/I_ls[lR'(g:] RW 2600 2'b01: ETR 38 T- COMP1
- ' 2'b10: ETR kiJi-F COMP2
2’b11: ETR >kJiT ADC
8:7 Reserved - - -
COMP2 £y TIMx break % N fit .
6 COMrFl’hz/l—l'gRK RW 0 0: COMP2 #ithi A 1f % TIM16 break input
- 1: COMP2 #iti{E A TIM16 break input
COMP1 £y TIMx break i N fit .
5 COMrFl’hl/l—l'gRK RW 0 0: COMPL i A fk g TIML6 break input
- 1: COMP1 fiH{FA TIM16 break input
COMP2 £y TIMx break % N i fit »
4 COMEIf\A—fRK RW 0 0: COMP2 i A fkJ TIML break input
- 1: COMP2 #iHi{F>H TIM1 break input
COMP1 £y TIMx break % \f#i fit »
3 COM%}M—ERK— RW 0 0: COMPL i A fkJ TIML break input
1: COMP1 fithEN TIM1 break input
2:1 Reserved - - -
Cortex-M0+ LOCKUP A {1 g fir
WHEEN, RGEEAEE. U REMEUE Cortex-MO+
) LOCKUP(hardfault)fi i 25 TIML/TIM16 IR 5N .
0 LOLCO*&P— RW 0: Cortex-MO+fj LOCKUP %fith /55 TIML/TIM16 FIA1 7%
LPNSUEE:
1: Cortex-MO+[f] LOCKUP #iith 5 TIML/TIM16 &1 ZE ¥
NER

10.1.3. SYSCFG #7814

0
9

Offset | Registr | & | 8 [R |8 | K| & | Q|38 ][S][a[s][a][a][s]a][a][=[a][s][a][a]>
[ T I T I TR T I B T I T T R TI T
zZlz|z|z|z <Z( E E zlz|z|z| =2
SR EREENE R ' ' ST ST S S S
SYSCFG_ | o|lo|ln|lo | Y d|Q ||l |~| o]«
CFGR1 ol I O O - O R =N = = = =
0x00 | | | | | Q-l D.l D.l | | | | |
QIR1818[|R19l919/18(R181818
= — — — — N N N — — —_ — —_
Rese! olojoflojo|oflo|o|lo|o|o|o]oO
)
—
=
}—
SYSCFG_ o'
ox18 CFGR2 (E/!)I
o
}—
w
Reset o
value
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o i A1 =
RERES KEFHE(NVIC)

FERH
% 32 /N BRI T INEE CIVEdE 16 A CPU D
ANFIRFERIR e (2 AR 56 20
IRZEIE F exception AT 7 b 74
T FEE B il
RO e A7 2 ¥ S
NVIC 1 CPU #z M2 B & 10, IX S AR 15 W7 b RN 5 3113 Hh W 1 v AL 3 A T e
exception, A FRINTEIHE NVIC & H .,

11.1.2. RZMERE (SysTick) RRAEEFF5E
ARG E R E(E ML 134 6000, Bt SysTick B4 &4 6MHz (max fuck/8) , AH T 1ms H53% time

11.

11.1.

11.1.1.

fi1FE CPU HY

base.

11.1.3. ¥ RERE

B | AR | RAERKR B ] Hhhk

- - - - e 0x0000_0000

-3 fi] & FAL =X 0x0000_0004

-2 B NMI_Handler AT J5F i H B 0x0000_0008

RCC i #h2¢ 4= 2 45 (CSS) iz 2l
NMI [ &

-1 E HardFualt_Handler PG 2R B 1 53k 0x0000_000C

3 Al E SvCall i SWI T2 ARG A 0x0000_002C

5 A EE PendSV AR R AR 0x0000_0038

6 SysTick RGNS E I A 0x0000_003C
0 7 15 15 0x0000_0040
1 8 {584 feq 0x0000_0044
2 9 - RE RE 0x0000_0048
3 10 nE Flash Flash 4 /& i 0x0000_004C
4 11 nE RCC RCC 4 )= H i 0x0000_0050
5 12 nRE EXTIO_1 EXTI line[1:0] interrupt 0x0000_0054
6 13 iKE EXTI2_3 EXTI line[3:2] interrupt 0x0000_0058
7 14 nE EXTI4_15 EXTI line[15:4] interrupt 0x0000_005C
8 15 - feq feq 0x0000_0060
9 16 feq feq 0x0000_0064
10 17 15 15 0x0000_0068
11 18 15 15 0x0000_006C

. ADC an MP interr MP

12 19 | TEE ADC_COMP Confbﬁ]g d(\ﬁh EXthl;”gsl(S():O 0x0000_0070
13 20 | WiE T::'V(')l,\—ABRK—UP—TRG TIML Wi T S i R A b 0x0000_0074
14 21 E TIM1_CC TIML i 3R/ L A Wy 0x0000_0078
15 22 - 15 15 0x0000_007C
16 23 - e e 0x0000_0080
17 24 TE LPTIM1 LPTIM t 0x0000_0084
18 25 - 155 15 0x0000_0088
19 26 15 155 0x0000_008C
20 27 {355 e 0x0000_0090
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frE | e | RAEHKR R Y B Hhhk

21 28 ARE TIM16 TIM16 47+ Wi 0x0000_0094

22 29 - 1758 1758 0x0000_0098

23 30 e 12C1 12C1 4= A 0x0000_009C
24 31 - 1758 1753 0x0000_00A0
25 32 T SPI1 SPI1 47 0x0000_00A4
26 33 - & & 0x0000_00AS8
27 34 e USART1 USARTL 4 )=+ by 0x0000_00AC
28 35 - e 1753 0x0000_00B0
29 36 - - 0x0000_00B4
30 37 - 1753 1758 0x0000_00B8
31 38 - & & 0x0000_00BC

1. KT (Hibik/hT 0x0000 0040) X} T Cortex-MO® +H117.

11.2. 5h#0 o B/ 254 2 ) 2% (EXTI)

PR FE RGBT EMERFE A, BEE CPU M AGMEEIIRE, it T RIERE

=
ESH

B PSSR, %4 int_ctrl B4 CPU I IRQ
B FER, %4 CPU IS (RXEV)

B RREETESR, R4S DR P AR
EXTI MRl K SO VF RS stop R, A Ibrid SR A5 SR o] DAZE run B A
EXTI o4& B £ 3L 21 4 configurable/direct 1} line (19 4 configurable F 4} Line 1 2 /> direct F 1}

line) .

11.2.1. EXTI =B

B RGrLUE GPIO g ik (LPTIM/COMP) %t N\ H{4-nfig
Configurable L/ CRH 110, BICIRE pending 7 7M%, 7= ARk 45D

v NIRRT CETHI R D

A [ A

v RS IORI SR R A B A

v ATEAER

B Direct B F4F (HAG RBAR BRI pending RAML AN

v BER BT A

v 1E EXTI S BA F1 i pending £i7

v BRST R IORI SR A B A

v Bl
B OBk

11.2.2. EXTI #HE
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exti
IAHB interface
Registers
hclk g
» RCC
wkup_stop
paio[15:0]
bio[8:0] >
GPIO P EXTI
pfio[4:0] MUX > PWR
Events |  Event
Software Config triggers[18:0] ———» > :
Trigger Masking
Detect cpu_rxev RXEV
Wakeup _ >
Peri. Interrupt| Interrupt cPU
Masking IRQ[31:0]
exti_int_comb[25:0]
A4
Interrupts cpu_irg[31:0]
Int_ctrl

11-1 EXTI HEK]

11.2.3. 4#MAI CPU K EXTI &8
1 stop BT A7 A MR B TH BT S S04 R, RS EXTIES.
W PR, BOE M IR R IRIR S AL RS S, WS EXTI B configurable line.
BEI EXTI RS A — A rh e . GZALT ZE %), % EXTI ey CPU i E 5.
A RIRIPIRSNL CEALIESMEBAEZ) AN WM EE S, RS EXTI BRI il (5 5 2k
B JiTf5 GPIO port fii N F| EXTI MUX #idk, @il configurable [RECE, SRFETEMENRGMEEE S .

11.2.4. EXTI AIECEHE 4 (configurable) filk Mehg

AIACE EXTI_SWIERL T 4745, BC1F AT DA fid i B T R

A5 06 N2 A7 SR C B BT ECE N Bl R B BUR AR configurable ZRAV 1, A (R AR AR e B A
configurable AV FAINAE S, 7= A0S B e i FE A 538 Th IS 5.

CPU 1 & H I Bt i 7 A7 2 A AE R A A7 o . FARERE S 2E %0 CPU M fF. AT % CPU gt

‘WU IEHEHH R CPU MME— HA G5 rxev.

Configurable 28I S {F A7 ME— [ P WTEE RS IE SR B A7 4%, 5 CPU L2, HEE %1728 A 2 CPU Ik BT il 2
1748 (EXTI_IMR) BCE NAB#N 44 Bfi. 1 configurable SR EAR 45 N CPU AN IS S (F
S5 FH 3 [ — A CPU M {55 ) . Configurable 2824 S5 ¢F i 75 2 CPU Jliid EXTI_PR FFA7#sffiil (5
1iEE) -

E: M pending A7 (EXTI_PR) 17 bit fREFA T (RIEZ) , REGAHENKIFERN.

11.2.5. EXT| BRI H 45 N\ e
direct KB F 4 7E EXTI Bt i, FF47=EBE REiR CPU F RGNS S . CPU fEA M %A
KT A T 7 A T TR, T TR AN R R S

11.2.6. EXTI Heae
GPIO # [ LA T 7 g2 16 AN /24 line .
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EXTIOibits

EXTIZlibits

PAO —> PALJF———>
EXTIO EXTI1
PBO[ —— > PBI[— >
PFO [ }——> PRI F——>
Eﬂlzibits EXTI?lbits
PA2[ — PA3S[———>
EXTI2 EXTI3
PB2[J—> PB3[ }———
PR2[—— > PF3[J—
EXTI4ibits EXTISibits
PA4[ F—— >
PAS [ J———
EXTI4 EXTIS
PBA[—— > > —
PBS [ J—— >
PFA [ J— >
EXTI6ibits EXTllbits
PA6 [ f— > PA7LF—"—>
EXTI6 EXTI7
PB6 [ J— > PB7 [ J—— >
Exnsibits
PAS EXTI8
| Exte ons [ EXTI9
PB8[ F—— >
PAlO - EXTI10, PALS | EXTI15)
11-2 MR W/ 4F GPIO B&
Fr A line ZE42 N 250 R R FTR:
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 &7 5%

ZANAE ) A7 A7 2% 7] LUF word(32bit). half-word (16bit) T byte (8bit) il
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11.3.1. EFRflRIE BT A (EXTI_RTSR)
Address offset: 0x00
Reset value: 0x0000 0000
AL X configurable F44: K %5 47 g5 1 #1147

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 RT1

RT1

RT1

RW

RW

RW

15

14

13

12

11

10 9

8 7 6 5 4 3 2

RT1

RT1

RT1
3

RT1
2

RT1

RT1 RT
0 9

RT | RT | RT | RT | RT | RT | RT2
8 7 6 5 4 3

RT1

RTO

RW

RW

RW

RW

RW

RW | RW

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

RW

RW

Bit

Name

R/W

Reset Value

Function

31:19

Reserved

18

RT18

RW

Configurable 267 EXTI line18 b Ty fik /% i & .
0: Z%Eik
1. ffifE

17

RT17

RW

Configurable 257 EXTI linel7 b Fhift il & B & -
0: ZEib
1: ffifE

16

RT16

RW

Configurable 257 EXTI line16 - Fhift il & A & -
0: ZEib
1: ffifE

15

RT15

RW

Configurable 287 EXTI linel5 b 7Hb il & fic & .
0: %41k
1: ffigk

14

RT14

RW

Configurable 2574 EXTI linel4 7S il & il & .
0: &Ik
1. fiigg

13

RT13

RW

Configurable 287 EXTI line13 b 7H il & fic & .
0: %%1b
1. ffigk

12

RT12

RW

Configurable 2574 EXTI line12 - fil & Bl & .
0: %&b
1: ffifk

11

RT11

RW

Configurable 2§74 EXTI line11 T fil & Bl & .
0: %&b
1: ffifk

10

RT10

RW

Configurable 2§74 EXTI line10 - fil & Bl & .
0: %&b
1: ffifk

RT9

RW

Configurable 2§74 EXTI line9 - FHikfil & Bl & .
0: %&b
1: ffifk

RT8

RW

Configurable 2§74 EXTI line8 - FHibfil & Bl & .
0: %k
1: ffifk

RT7

RwW

Configurable 287 EXTI line7 b TH il & i & .
0: #%1k
1: fiige

RT6

RwW

Configurable 2§74 EXTI line6 - FHikfil & Bt & .
0: #kIk
1. g

RTS

RwW

Configurable 2§74 EXTI line5 - Py fil & Bt & .
0: #kIk
1. ffigE

RT4

RW

Configurable 2574 EXTI lined - FHbfil & B & .
0: #kIk
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Bit

Name

R/W

Reset Value

Function

1: flige

RT3

RW

Configurable 2% EXTI line3 b 7H il & B & .
0: 251k
1. ffife

RT2

RW

Configurable 2% EXTI line2 b THfh il & i & .
0: %I
1. ffife

RT1

RW

Configurable 2% EXTI linel b THf il & i & .
0: %1
1. ffife

RTO

RW

Configurable 267 EXTI line0 b THfy ik % i & .
0: %1
1. ffife

configurable line /2 ¥l A& 1¥), TEIXLE Line BARES=E B, WHRTES EXTI_RTSR #A7##ilH, con-
figurable BT ZE I T BT, AHIOCHT Pending 7 ANBE B A7 .
FEF—A line BRI AR 15 B EFHFI R BRI, FEZAE LT, PRIl 2 e A fil R 2% A

11.3.2. TR ERFFE (EXTI_FTSR)

Address offset: 0x04
Reset value: 0x0000 0000

L E %) configurable F4: 1 25 A7 w42 147

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

G

8 7 6 5 4 3 2

FT15

FT14

FT13

FT12

FT11

FT10

FT9

FT8 | FT7 | FT6 | FT15 | 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

18

FT18

RW

Configurable 257 EXTI line18 T F&i il K FL & .
0: %k
1: fiiRE

17

FT17

RW

Configurable 2574 EXTI line17 T F&i i K FC & .
0: %k
1: fiiRE

16

FT16

RW

Configurable 257 EXTI line16 T F&i il K FL & .
0: %)k
1: fiiRE

15

FT15

RW

Configurable 257 EXTI line15 T Fi il K BC & .
0: %)k
1: fiiRE

14

FT14

RW

Configurable 257 EXTI line14 T B il K BC & .
0: %k
1: fiiRE

13

FT13

RW

Configurable 257 EXTI line13 T F&i il K FL & .
0: 21k
1: fiiRE

12

FT12

RW

Configurable 5% EXTI linel2 T B il R C & .
0: 21k
1: fiiRE

11

FT11

RW

Configurable 5% EXTI linell T B il R L& .
0: 21k
1: fiiRE

10

FT10

RW

Configurable 287 EXTI line10 N B4 filh & i & .
0: Zxik
1: ffife
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Bit

Name

R/W

Reset Value

Function

FT9

RW

0

Configurable 287 EXTI line9 [ il & i & .
0: 21k
1: ffige

FT8

RW

Configurable 257 EXTI line8 T F&it il K FL & .
0: %k
1: fiiRE

FT7

RW

Configurable 257 EXTI line7 T Fi il R B & .
0: %k
1: fiiRE

FT6

RW

Configurable 257 EXTI line6 T F&i il K B & .
0: %k
1: fiiRE

FT5

RW

Configurable 257 EXTI line5 T Fi il K B & .
0: %k
1: fiiRE

FT4

RW

Configurable 257 EXTI line4 T Fi il K B & .
0: %k
1: fiRE

FT3

RW

Configurable 287 EXTI line3 '~ i il & ic B .
0: 21k
1: ffife

FT2

RW

Configurable 287 EXTI line2 '~ [ il & ic B .
0: 21k
1: ffife

FT1

RW

Configurable 287 EXTI linel '~ [ il 4 ic B .
0: 21k
1: ffife

FTO

RW

Configurable 287 EXTI lineQ [ il 4 fic B .
0: 21k
1: ffife

Configurable line J& Uil & 1), 1EIXLE Line EANGE ™ AEM. RS EXTI_FTSR FA744HME, con-
figurable line tH I T R FE#5,

FE— line EFTLAR B 1 1R R,

FH2K ) Pending 7 A4 & 7 .
TEZNEOL R, PR IR R 2 7= A fl R ok

11.3.3. AP EHFHFEE (EXTI_SWIER)
Address offset: 0x08
Reset value: 0x0000 0000
AL X configurable S544: 1) 27 A7 25 5 HI4

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 247! EXTI line15 &4 - FHik it R i & .
0: No effect
15 SWI15 RW 0 1: P24 TR SR, T AR v
A S S, BRE 0 (EMEEE) BE B (R
FHi)
Configurable 257 EXTI line14 ¥t - F kil & IiE & .
0: No effect
14 Swila RW 0 1: PR TR R, T
ZAL AR AT . SR [E .

90/269



PY32F002A &% it

Bit Name R/W | Reset Value Function
Configurable 6% EXTI linel3 &t FF- il R B E .
0: No effect
13 Swi13 RW 0 Lo PR SRR S, T A
AL A B . kA 0.
Configurable 247 EXTI line12 &4 b FH A & e B .
0: No effect
12 SWi12 RW 0 1. A BRI S, e A b
AL AR, IR E 0 (EHERE) BE Bl (EfE
/D
Configurable 2574 EXTI line11 %k - s fil & Bl &
0: No effect
11 Swi11 RW 0 1. A BRI SR, R A b
A HABEES, SukEl 0 (BAERE) BEALEM (BfHE
FHD
Configurable 2574 EXTI line10 % fF - Py fil & Bl &
0: No effect
10 SWI10 RW 0 1o =2 LA o A, kT e A R
A HEEES, SukEl 0 (BAERE) BEALEM (BfHE
EHD
Configurable 2574 EXTI line9 % - Fik il 4 e & .
0: No effect
9 Sw19 RW 0 Lo P bR S, T A
A AR H IS . B2IR A 0.
Configurable 257 EXTI line8 #ff - 1 ¥y il R AL & .
0: No effect
8 SWI8 RW 0 1 = LRl A, kT e A R
A HABEES, SukEl 0 (BAERE) AL EME (BHE
EHD
Configurable 2574 EXTI line7 %4 - Tk il & e & .
0: No effect
7 SWI7 RW 0 1 = LRl A, kT e A R
A HAEES, SkEl 0 (BAERE) BELEM (BE
D
Configurable 2574 EXTI line6 %t - FHib il & IiE & .
0: No effect
6 SWI6 RW 0 1 24 BTl SR, BT AL v
A HAEE S, SiREl 0 (AERE) AR EME (WFE
FEHD
Configurable 257 EXTI line5 % 4: - T4 #yfil R FC B
0: No effect
5 SWI5 RW 0 1. P2 BRSO A, T A R
A A E S, SiREl 0 (ERE) AR EMR (WEE
R ilp)
Configurable 287 EXTI lined &M L FHis b & Fid & .
0: No effect
4 SWi4 RW 0 1 = LA o SR, A R
AR AES, SHREI 0 (BAERE) BETLEME (BE
R ilp)
Configurable 2574 EXTI line3 % f: - T ¥y il R L& .
0: No effect
3 SWI3 RW 0 1. P24 TR SR, T AR v
AL AR, IR E 0 (REEERfE) BEEE (A&
EHD
Configurable 257 EXTI line2 B - FHib il A IE B .
0: No effect
2 SWI2 RW 0 1 P LRl A, T A R
A AR ESE, SREl 0 (MHERE) SEREM (WE
EHD
Configurable 257 EXTI linel B - F-ib il & iE & .
1 SWiIl1 RW 0 0: No effect

1: P72 BT R, T 2R b
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Bit Name R/W | Reset Value Function
ZALHEAEE, BHRE 0 (BAERE) SERCEME (B
D
Configurable 287 EXTI line0 it b FHisfd % il B .
0: No effect

0 SWIO RW 0 1. P24 BTl SR, kT A v
A REAE S, BORE 0 EMEEE) B EAE (A
EHD

11.3.4. HEBHFFBFEXTI_PR)
Address offset: Ox0C

Reset value: undefined
A2 %) configurable 44 1 27 7 a2 147

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PRL | PR1 | PR1 | PR1 | PRL | PR1 | PR9 | PR8 | PR7 | PR6 | PR5 | PR4 | PR3 | PR2 | PR1 | PRO
5 4 3 2 1 0
ICW |ICW]|[rIcw/|rcw/|rcw, | rcw]|Trcw,|Ircw] | rcw,|rcw,/ |rw, rw,| I W, rw, rcw,|rcw
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Bit Name R/W Reset Value Function
31: 16 Reserved reserved -
Configurable 2% EXTI linel5 F - Hehr .
PR~ TR R R AR, ZAr
15 PR15 RC_W1 0 i, BMHE 1IE=Z.
0: AF=HEFMRER;
1: 774 BTN BRIl FARE R
Configurable 25%! EXTI linel4 HFHARE . B
FREYE TR AR 7= A TR BRI AR AR, AL
14 PR14 RC W1 0 B, TS 11E%F.
0: AF=HEHMHER;
1: 724 TR R BRI flOR S K
Configurable 25%! EXTI linel3 H/F bR & .
PREE TR AR 7= A2 TR BRI R AR, ZAL
13 PR13 RC W1 0 Bi. M5 1LiEE.
0: AF=HEHMER;
1: 72A TR R BRIR IR flOR FEAE K
Configurable 257 EXTI line12 - Hilthr . %
PR R~ TR BRI R AR, A
12 PR12 RC_W1 0 Bi. M5 1LiEE.
0: AF=HEHMER;
1: 774 ETH R BRIRIR R FAE R
Configurable 257 EXTI line1l /- Hitbrd. %
PR R~ TR BRI R AR, A
11 PR11 RC_W1 0 B, S 11E%F.
0: AF=EHEMRR;
1: 724 BTN BRIl R FAE R
Configurable 25%! EXTI line10 HF AR & .
PRERERE AR~ TR BRI AR AR, Z A
10 PR10 RC_W1 0 B, TS 11E%F.
0: AF=EHEMRR;
1: 724 TR R BRIR IR RlOR S K
Configurable 25%! EXTI line9 F{FHEird. ¥
PRER B TR AR~ A2 THU R BRI AR AR, A
o PR9 RC_W1 0 B S 1%,
0: AFHEFHMHIER;
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Bit

Name

R/W

Reset Value

Function

1: A ETHEF BB S R

PR8

RC_W1

Configurable 257 EXTI line8 FH/FHiithrd . #
PREGEE AR = A2 B R BN il AR, 1A
B, W5 1EZ.

0: R AFHER;

1: PR BT B AR A ROR R

PR7

RC_W1

Configurable 257 EXTI line7 FH/FHithr .
PREEE REAEF= A2 B R BN Rl AR, 1AL
B, BIMH5 LEE.

0: ARP=AFAFER;

1: PR BT B AR A ROR SRS R

PR6

RC_W1

Configurable 257 EXTI line6 FH/FHithrd. #
PR A= A TR Mok SR, %A
B, BIMH5 LEE.

0: ARP=AFAFER;

1: P2A BTHEIR BRI AR AR R

PR5

RC_W1

Configurable 2874 EXTI line5 FH-Hlihr . #
B B = A TSR BRI ik AR, 1A
Bhl. BH5 1EER.

0: RFEAEFER;

1: P TR B R ORI R

PR4

RC_W1

Configurable 25%! EXTI lined4 bR & .
PEEE A=A BT R B fl R SRR, AT
B, W5 1EE.

0: RPEEFHIFER;

1: P24 ETHBIT BRI AR R F AR

PR3

RC_W1

Configurable 2% EXTI line3 - H:itrd. &
PR TR B R AR, ZAr
i, BMHE 1IE=Z.

0: RPEAFMIER;

1: 774 ETHE N BRIl FARE R

PR2

RC_W1

Configurable 257 EXTI line2 /- Hilthr .
PR R A LR BB R SRR, 1AL
BiL. 85 1EE.

0: AP AFIFER;

1: P R FHEST BRI AR R R

PR1

RC_W1

Configurable 25%! EXTI linel LR .
PREE A=A BT B fl o SRR, AL
B 85 1EE.

0: ARF=AEFIHER:

1: P24 BTHBCR BRI AR F AR R

PRO

RC_W1

Configurable 257 EXTI line0 FH - H:iEhr&.
PR R~ TR BRI R AR, AL
Bi. P55 1iEE.

0: RF=AFMIER;

1: 774 ETHE N BRIBIR R FAE R

11.3.5. S WTEFEFFAE 1 (EXTI_EXTICR1)

Address offset:

0x60

Reset value: 0x0000

31 30 29 28 27 26 25 | 24 23 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 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
EXTI3 % GPIO port £+ .
2’b00: PA[3] pin

25:24 EXTI3[1:0] RW 0 2’b01: PB[3] pin
2’b10: PF[3] pin
2’b11: reserved

23:18 Reserved - - Reserved

EXTI2 %} GPIO port &+ .
2'b00: PA[2] pin

17:16 EXTI2[1:0] RwW 0 2’b01: PB[2] pin
2'b10: PF[2] pin
2’b11: reserved

15:10 Reserved - - Reserved

EXTI1 %5 GPIO port %4 .
2’b00: PA[1] pin

9:8 EXTI1[1:0] RW 0 2'b01: PB[1] pin

2’b10: PF[1] pin

2’b11: reserved

7.2 Reserved - - Reserved

EXTIO %f & GPIO port i #%.
2’b00: PA[0] pin

1:0 EXTIO[1:0] RW 0 2'b01: PB[0] pin

2'b10: PF[0] pin

2’b11: reserved

11.3.6. M RTILFEEFFE 2 (EXTI_EXTICR2)

Address offset: 0x64
Reset value: 0x0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res Res | Res | Res | EXTI7 | Res | Res Res Res Res Res | Res | EXTI6
RW RW
15 14 13 12 11 10 9 8 7 6 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 %}% GPIO port #&#%.
24 EXTI7 RW 0 0: PA[7] pin
1: PB[7] pin
23:18 Reserved - - Reserved
EXTI6 %f% GPIO port #&#%.
17:16 EXTI6 RW 0 0: PA[6] pin
1: PBJ[6] pin
15:9 Reserved - - Reserved
EXTIS %5 GPIO port i%#%.
8 EXTI5 RW 0 0: PA[5] pin
1: PBJ[5] pin
7:2 Reserved - - Reserved
EXTI4 %} GPIO port 3%
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. SR Wik F A 788 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 X} GPIO port &+ .
0 EXTI8 RwW 0 0: PA[8] pin
1: PB[8] pin

11.3.8. ¥R EFFEE (EXTI_IMR)

Address offset: 0x80

Reset value:0x2008 0000

5. Direct 282 line () W mask bit BN 1,
B lineo

Bl S8 ¥F1Z line; configurable line ) mask £z, KA~ 0, B

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 | IM11 | 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
EXTI line29 1&g Wrnk it CPU J7 il 4% il o
29 IM29 RW 1 0: e i 57 ik
1: TR EE R BT i
28:16 Reserved
EXTI linel5 {E Ay Wik i CPU B iz
15 IM15 RW 0 0: e i 57 ik
1: TR EE R BT ik
EXTI linel4 {E A e lE CPU B g% i o
14 IM14 RW 0 0: e i 57 ik
1: TR EE R BT ik
EXTI linel3 {E 4 e lE CPU B g% il o
13 IM13 RW 0 0: e i 57 ik
1: TR BE R BT ik
EXTI linel2 {E A e lE CPU B g% il o
12 IM12 RW 0 0: e i 57 ik
1: TR EE R BT ik
EXTI linell {E A e fE CPU B g% i o
11 IM11 RW 0 0: e i 57 ik
1: TR BE R BT ik
EXTI line10 fE A e lE CPU B g% il o
10 IM10 RW 0 0: e i 57 ik
1. TR R R BT i
EXTI line9 {E A WimeliE CPU B g% il o
9 IM9 RW 0 0:  H I nsie it 5% i
1. TR R R BT i
EXTI line8 {4 Wil CPU B g% il o
8 IM8 RW 0 0:  H I nsie it 5% i
1. TR R R BT i
EXTI line7 {E A WimelE CPU B g% il o
7 IM7 RW 0 0: e i 5t ik
1: TR BE R BF ik
6 IM6 RW 0 EXTI line6 1E Wit i CPU B =il .
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Bit Name

R/IW

Reset Value

Function

0:  HH TR R 57 i
1: Ik R 57 i

5 IM5

RW

EXTI line5 {E A Wi CPU B il -
0: KT 57 Wi
1: TR EE R B ke

4 IM4

RW

EXTI lined {E 9 Wi CPU B il
0: KT 57 Wi
1: TR EE R B ke

3 IM3

RW

EXTI line3 {E A Wi CPU B il -
0: KT 57 Wi
1: TR IR R B ikE

2 IM2

RW

EXTI line2 {E N Wi CPU B il -
0: KT 57 Wi
1: TR R B ke

1 IM1

RW

EXTI linel fE A Wie i CPU B il .
0: KT 57 Wi
1: TR R R B ke

0 IMO

RW

EXTI line0 {E Wi we i CPU B i)
0: H s i 57 i
1: TR ER R Bl

11.3.9. HHRERF A2 (EXTI_EMR)

Address offset: 0x84
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
Res Res 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 4 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 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
31:30 Reserved
EXTI line29 {E A Ml CPU BE iz .
29 EM29 RW 0 0: Fi{4-nde 5 57 i
1: HFMEE R R
28:16 Reserved
EXTI linel5 {E -l CPU iz .
15 EM15 RW 0 0: Fi{4-nfe 5 57 ik
1: HFMEE R B
EXTI linel4 {E -l CPU iz .
14 EM14 RW 0 0: Fi{4-nfe 5 57 i
1: HFMEE R B
EXTI line13 {E Ml CPU BE iz .
13 EM13 RW 0 0: Fi{4-nfe 5 57 i
1: HFMEE R B
EXTI line12 {E M lE CPU Bz .
12 EM12 RW 0 0: Fr{4-nie 8 57 il
1: SHAFMEE R R i
EXTI linell {E - malE CPU Bz .
11 EM11 RW 0 0: Ml 5e i
1: SHAFMEE R R i
EXTI line10 1E - lE CPU Bz .
10 EM10 RW 0 0: Ml 5e i
1: HFMREE R R
EXTI line9 1N FAFMelE CPU BE iz .
9 EM9 RW 0 0: FPFIRLBR M
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Bit Name R/W Reset Value Function
1. FHAEMEE AR B
EXTI line8 1E N4 mliE CPU Bt izl -
8 EMS8 RW 0 0: T{4-nie i 57 i
1: FFMREEA BT
EXTI line7 /ENFHAFMlE CPU BE iz .
7 EM7 RW 0 0: T{4-nie i 57 i
1: FFMREEAR B
EXTI line6 1ENFHAFMalE CPU BE iz .
6 EM6 RW 0 0: Ti{4-nie i 57 i
1: FFMREEAR B
EXTI line5 1E N FHAFMalE CPU BE iz .
5 EM5 RW 0 0: T{4-nie i 57 i
1: FFMREEA BT
EXTI lined 1ENFHAFMlE CPU BE iz .
4 EM4 RW 0 0: T{4-nie i 57 i
1: FFMREEA B
EXTI line3 1E N FHAFMelE CPU BE iz .
3 EM3 RW 0 0: 4N Bt i
1: FFMREEAR B
EXTI line2 /E N FAFMlE CPU BE iz .
2 EM2 RW 0 0: /4N 5t i
1: FFMREEAR B
EXTI linel /ENFAFMlE CPU BE iz .
1 EM1 RW 0 0: F{-Mels 5t i
1: FFMREEAR B
EXTI lineO 1E N FAFMelE CPU BE iz .
0 EMO RW 0 0: Fr{4-nde s 57 i
1: FFMREEAR B
11.3.10. EXTI &fE28m14
o)
MR eaanNg e adaeadangdgaydsooronsoado
etEXT| o] B ] B O R s = I ) I ) I B I B e
O—SRF;I— EEEEEEEEEK(ZK(Z[X&[X&[X&
S Re-
o | set ololo|lo|o|lo|o|lo|o|o|o|o|o|oO|O|O|O]O|O
valu
e
EXTI BN Y W I QY DY o o N oo b s m ol A O
O_SFRT o B s e A e A A A A . o e o I v [ R R
é Re-
4 | set olo|o|lo|o|lo|o|lo|o|o|o|o|O|O|O|O|O|O|O
valu
e
EXTI e R B b [ =) S T o) IR BN I (=
0 | 2K EEEEEEEEEEEEEEL
0 Re-
g | set olojlolo|o|lo|o|lo|o|lo|o|lo|o|o|O]oO
valu
e
W S 9 N S o o N o wu | o o « o
o | pr iR R R R
X Re-
2| et olojo|o|ojo|ofo|lo|lolo|o|o|o|o0]oO
valu
e
0
1| Re
serv
%_ ed
X
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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

10

oo X O

EXTI
EX-
TIC

EXTI3[1:0]

EXTI2[1:0]

EXTI1[1:0]

EXTIO[L:0]

Re-
set
valu

o

o

o

o
o

O X O

EXTI
EX-
TIC
R2

EXTI7

EXTI6

EXTI5

]

EXTI4[L:0

Re-
set
valu

o

o

o

o
o

o X O

EXTI

EXTI8

o

O o x o

O~NX O

O X O

EXTI

IM29

IM15
IM14
IM13
IM12
IM11
IM10
IM9

IM8

IM7

IM6

IM5

IM4

IM3

IM2

IM1
IMO

Re-
set
valu

[

o

o

o

o

o

o

H OO X O

EXTI
_EM

EM29

EM15

EM14

EM13

EM12

EM11

EM10

EM9
EM8
EM7
EM6
EM5
EM4
EM3
EM2

EM1
EMO

Re-
set
valu

o

o

o

o

o

o

o
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12. AR TRBE(CRC)
12.1. faifr

MAEERZ W, CRCIHEHRICR AR 32 fritds, 1857/ —/ CRC 4R,

12.2. CRC X E4H: 4

B f#f] CRC-32 (BLKM) ZLiz: 0x4C11DB7

X32 + X26 + X23 +X22 +X16 + X12 + X11 + XlO +X8 + X7 + XS + X4 + X2 + X +1
B SRR 32 R

B RN 32 B RS i A A N A AR

B General purpose ] 8 fi &5 /745 (A4 FHAE G 47D

B A 32bits HiE 4 A AHB 4l

12.3. CRC TheeHiR

12.3.1. CRC tEH

< 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 15 B e AE &

CRC MR ILHA LA 32 A s & 77 2% :

® XN IZE AT S EAER, NN E A, AT LU N T CRC THE 1 R .

® XN IZTAEAIAT IR, IR [H E—IX CRC iFH AR,

TR G NBIE AR, HAF R R R RT—Ik CRC i 545 BAH 3 45 B 4L & (W AN 32 fir 33k 4T
CRC il'5, TMARZEFITHIITE).

2 CRC IEETHE R, SHfESpEHIE, B P CRC M4,

Al LI 1 B 7 74 CRC_CR 1) RESET £k # & 77 {7 # CRC_DR 4 OXFFFF FFFF. ZE1E A 5200 25 47
% CRC_IDR W [ %# .
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12.4. CRC 5%

12.4.1. HIFEHFF2 (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
DRI[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
31:0 DR RW 32’hFFFFFFFF HEFHARN, ARG S. SPE, REFZ
i CRC iI &R,

12.4.2. BSLEHEFHF 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 i 8bit HiE 27 f7-2%

X HE— ARG 6. S A A S
CRC_CR Z7f7#5111 RESET fi &1 .

12.4.3. #fi|F %R (CRC_CR)

Address offset:0x08

Reset value:0x0000 0000

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

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

Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res | Res | RESET
W

Bit Name R/W Reset Value Function

31:1 Reserved -

AR B AL, FSREAL CRC M TG, EA R AEHE

0 RESET 0 B, T S

12.4.4. CRC H1F 8

(0]

ff Re‘—comoor\comvmmaomoor\@mvmmao

S9'5 o O N & & & & O N N N QoA A A A S s E] Al || =] @ Of o W S M f O
ot ter

OCR

Xgﬁ DR[31:0]
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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

set
val
ue

A OX O

CR

DR

IDR

Re-
set
val

ue

o
o

0o X O

CR

CR

RESET

Re-
set
val

ue

o
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13. M/ HFHH(ADC)
13.1. f&isr

O HEA 14 12 fi2ff) SARADC (successive approximation analog-to-digital converter) . iZfHIt4 11
ANEERON B IEIE, A O ANIMERIETE AN 2 A Py .

FOETE AR T DA N IR TS, . AESRE. gt RATAEAE 20 SR s A 5N 16 4f
B & AE e

Bl watchdog oV I ARSI 2 75 N B 68 HH T P S SRR e B I B A

ADC LI T ARSI FIgAT, AISRBIRAK I DAL

13.2. ADC EE

B kR
12bit. 10bit. 8bit F1 6bit 7 Hf 2 1] fic &
ADC 4l ] lus@12bit (1MHZz)
H R
A G AR PR KA B[]
> TR R AR
B KTk
> ONIRIIREEAE, BRIK PCLK 4%, TMisR4EFE&i&E 1) ADC TERE
> AR B IR MRS PCLK i2 47 7 A it
B B
> O MAMEBLR R N IE: PA[7:0181 PB[1]
> 1S temperature sensor JHiE
> 1AW HSHHREEIE (Vrernt)
B ERAIE R SR LE
> BAFES)
> ATECERPERIEELR RS (TIML B GPIO)
B R
> HKiE(single mode): ] DUEG R 1 AN B T DU — R AiEE
> 4 (continuous mode): SR gl 1k B I E iE
> AEZHEA (discontinuous mode): &R, AL EEIEIE 1K
B R
FERFE4S
TER A
FEBE LRt R
BAUE | 1 F A
T FA
B BET T

v V V V @

vV V V V V
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13.3. ADC IhEefiiR

13.3.1. ADC EH

Kl 13-1 ADC channel with analog switch

13.3.2. Bi#E (ADCAL)

VCCAZVDDA
I
|,
CAL_BIO [6:0]
CAL_C510(7:0]
CAL_C4I0[7:0]
CALSET CAL_C3I0[7:0]
(set calibration factor) CAL_C210(7:0]
CAL_C1I0[7:0]
CAL_C0IO[7:0]
ADC interrupt
CALSEL 1.8V to5V £0C
(offset/offset+linearity) OVR
CALBYP AWD
(bypass calibration factor to 0)
3;2;“0[""12 CALSMP[1:0] ADEN / \| AHB
(calibration sampling time) - to slave master cPU
CHSEL[12:11] & DATA[11:0] \ ,_l /| ars
CHSEL[9:0]
ADEAL
CONT self-califfration &
single/cont. power-on falibration APB
interface
Supply and reference
Vrefint input conversion data
selection &
Vsense PG SAR_ADC
ADC_IN9:0] [ scan Control /cumpling time calibration factor
- analog input channels
= Converted data start
A
& AWDx
start St?p CAL_BOUT [6:0] analog
Contro -
CAL_C50UT[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] AWDCH(4:0]
I LT[11:0]
- HT[11:0]
TIM1_TRGO MW trigger
- » CALFAIL
E OVRMOD
TIM1_CCa (overrun mode)
- DISCEN
EXTEN[1.0] — discontinuous ALIGN
trigger enable and mode left/right L »CAION
edge selection RESSEL[1:0]
12,10,8,6 bits
EXTSEL[2:0]
trigger selection
CHSEL[3ZO] SARADC
/
-—
/
-— ¢
/
-—
/
-— ¢
/
-
/
-~ 5
SAR
/
— ADC_EN ADC
/
- 4
/
*-——9
-— b
o« |
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% ADC HARHEDRE. ERHEME], ADC 5 —H T ADC AR HER T (ADC Wil 5 &%) . fE
ADC fZHEIA] R 58 U HERT, N ASREEH] ADC Hik.

TEALFH ADC 40 l, ZEHATIRUERAE . RUEF T RS A RS e 2 81, i T T 22511 offset er-
ror,.

RHERRAE R b B HE R HE
ADC L BRH#

S 2 3 kT ADC .
ADC R

BAT i E ADCAL=1 7] J3 s, et A BEfE ADC ARfiRenT (ADEN=0)/53), HAUFFiREE RGN HER
ADC iy ot . 4 iEE M5, ADCAL #AEHE 0.

24 ADC ) TAE A ARSI (VCC 738 & ADC offset fi#% ff F B K &, R R , HEHEHTH
DR HEARAE o

TR F R A B A I A2

B ik ADEN=0. CKMODE i%#% & 4l &

m  %E ADCAL=1

B %f53] ADCAL=0

13.3.3. ADC FF<#&fi| (ADEN)

S EHENE, ADCEHUAERE, HAbT W ezl (ADEN=0).

ADCEN £z i T IR0 5 8K ] ADC.

LAN AJE F ADC ff3d

1. i ADC_CR ZFf£#+ 1 ADEN £ 4 1

ADC ¥t (1% B ADSRART K i 2l (1 R i A i3 31) H A1 s i S Sk s A 8 s FF I

LLF NEEFH ADC FiRtF2:

fi# ADC_CR aifE#5 1] ADSTART 725y 0 Uitk ADC AER: i ferh. 74, "X} ADC_CR #F
f7as ) ADSTP & 1 RAF 1L IEFEREAT I ADC ¥4, FF551F ADSTP B {175 O(F 0 Fne#fs 1k 58 L ).

it fE ADCAL #EHE R RBR 2 J5 1) 4 4~ ADC B[] 7 H. ADCAL=1 if, ADEN {7 FAREHE 1.

ADEN Jmetup | A
<«
ADSTART
State OFF [ Start } SMP-CONV )\ OFF

EOSEQ A i

K 13-2 Enabling/disabling the ADC
13.3.4. ADC Fféh
ADC H.A7 XU #hifZa ), ADC i 4 (ADC_CLK) #hsr APB 41 (PCLK). ADC_CLK A i i a] fi (1 4
PR
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PCLK

RCC
(Reset&Clock
controller)

»| APB interface

> /1/2/4/8/
| 16/32/64

A4

ADC_Clk

CKMODE

13-3 ADC clock scheme
2% 13-1 fil g B8 AVEE o JF-4f 22 8] ) ZE IR

. Latency between the trigger event and the start of
ADC clock source CKMODE[3:0] SRR E conversion (T S4Bt & 5

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. idE ADC

AR L Z0AE ADC 2% 11 (ADEN 220K 0) FIfE L RS ADC_CR 21725 1) ADCAL Al ADEN fi7. A4
JifE ADC Tt ) Hi% A 5 s R EE L (ADEN=1) (115 #L F S ADC_CR #4745+ [) ADSTART.

%} LA R ix4 ADC_IER. ADC_CFGRi. ADC_SMPR. ADC_TR. ADC_CHSELR 1 ADC_CCR %77
&, B ZHE ADC JF /S (ADEN = 1) HIo##eH] (ADSTART = 0) 15 0L N A Redi AT s

AR LZIAE ADC )5 HEHARE R (ADSTART = 1) [1EW Fik’S ADC_CR 2 /748 /] ADSTP {7,

13.3.6. iBiHi%&# (CHSEL, SCANDIR)

11 B E HiEIE:
® 9 M\ GPIO FIHIGI AFIEU A (ADC_INO...ADC_IN9)
©® 2 A EEBA N (R AL K. NS )

ADC 7 LU —> B —JlE 8 E Sl — A7 S .

ol 45 10 SR 3] 06 20 JE T8 % 45 75 7 # ADC_CHSELR Péufi . MBS N EER L1110 —frik

FAL

ADC #3887 f ADC_CFGR1 ' SCANDIR 7 [ it B K 4k 5E »

® SCANDIR=0: [f] i1

: MEIE 0 FIEiE 11

® SCANDIR=1: FLEHH: MlIE 11 ZF@HIE 0
RS AL S VREFINT 353818
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TP AR RS ADC_IN10 (TS_VIN) #iE, WiZHHEiEHES] ADCL_IN1L #iE (VREFINT) .

13.3.7. "I 4mFERAEERT[A] (SMP)
{EJR 5l ADC #5352 7T, ADC T ZEEME I F e YRR P9 4R SRS B IR S — /S B e o SRR T [ 06 20 2 5
DA\ HL S 50T P 15K L2 78 P BN FL R R 7K P
A Gt R SR A T ) AR A N, F s PR N BT SR A B e 4l
ADC £ N HLE i FH (19 ADC I 8k %0] ] ADC_SMPR 274748 1 1) SMP[2:0]67 K AT 188k, T gFER
PERT )0 BT A @ IE B o G SRR3R, AT P A e A R A ) 388 338 (] F SR A B 1]
SR AT SR
tconv = SRFEWS ] + (F 45> 5 %+0.5) x ADC I i
filan
2 ADC_CLK = 16MHz, Zr##% N 1247, HRFEIE Y 3.5 4> ADC 4 1 -
tconv = (3.5+12.5) x ADC I = 16 x ADC I & i 1] = 1 ps
EOSMP #7547 FH R L R AL B 45

13.3.8. BREHMEA, (CONT=0, DISCEN=0)
LRI, ADC AT — K7 H e de, et i W i@ T8 . 2 ADC_CFGR1 #7311
CONT=0, DISCEN=0 I}, ADC N,
ADC ¥4 ] (i TR R 5 108 3«
e 7£ ADC_CR #Ffr#s1iE ADSTART fi
o T il
TE 7B IE 3 e R], R 4 58 U -
B R A R AT 3 16 f 7 7 4% ADC_DR .
B EOC(HHs iibr ) br £ E AL
B EOCIE {7 B A A — A H i
I B 45 58 U -
B EOSEQ(FFHI4EK) br& EAL
B EOSIE fr B AL =4 — Al
AR5, ADC 15 1R B 2T I i )k S B ADSTART T B AL
W R EE, WA RN KN 1IN T

13.3.9. ELEFE M (CONT=1)

TR, S s IE iR F P2, ADC $UAT—NF A . BT (fimiE — X B H 3hE
I AEHAT AR 75 e e . 247547 2% ADC_CFGR1 H[f) CONT=1 v}, ADC it NiEL . ADC #
Hon] t R R R TR B
B /£ ADC_CR #iff# i & ADSTART fiL
L I TTCS Y s
E 7 5 T 1) e e R) A R4 58 U -
B (B HE 45 AT R 16 7 %517 %% ADC_DR
EOC (% #e45 lbr &) b & B AL
4 EOCIE A7 B AL 7= 4 — Al
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EOSEQ(/7 4145 W) b 4 B Avr
41 EOSEQIE fir B AL ™= A — A bty
—RFHN 445 95, ADC 7R B 54 o [ ) e 2 0
W HEAR IR, WA RRE K 1 — AN T
ADC A~ A I 40T discontinuous # i 2 F1 continuous 3 ¥ 3, 7EXFHE K (DISCEN=1,
CONT=1), HEERBNRIEHA .

13.3.10. JeELHEHFHMEN (DISCEN=1)

1ZE % B ADC_CFGRL 7743 1] DISCEN 173K
TEXAMEEC (DISCEN=L1) T, 5 ZEME PR BERA  fuh I SR 25 8 Bl 8 XAE— A7 51 v (1 A U 4
HHJZ, DISCEN=0 i}, — ARk S0, sl LUB 2@ AE—AF 51 b 1 A e 4
filan
DISCEN=1, FEF#KEER: 0,3,7,10
— 18 fil k. EIE O #EAE R H—A EOC A4
— 20 fi k. JEIE 3 AR H—A EOC /4
— 3 filik: JEIE 7 P H—> EOC FF 4
— 4" fil . JEIE 10 #E R H 4 EOC fi EOSEQ H44
— 5 k. GHIE O ek H—A EOC ™4
— 6 filk . HIE 3 ek H—A EOC H™ 4k

I IE PP 3 e 5 B +
[
n

DISCEN=0, FFEF#KEER: 0,3,7,10

— IStk BEAS SRR PR A B, (iR OyiEIE O, 3, 7 AT 10.

TEARTERL, T4 —A EOC Fiff, #hPlin )5 —/M@iE, B~k EOC4t, &f=4E—4> EOSEQ Fff.

— AT AT s =T 2 I T G 6 R 1 B e e

il ADC [RI b T 2R AN S e i xR A v BRI 1%, ZEX M AL T ( DISCEN =1, CONT=1),
R B

13.3.11.  JjE5h ADC ¥#: (ADSTART)

Bt B ADSTART=1 35 ADC ##t.

4 ADSTART &, 4.

B Y EXTEN=OXO(¥fHfilk) Bf, SrBEIFFAG

B 4 if EXTEN # 0x0 f, £ F—ANFri B i s A fid A 800 i 46

ADSTART fith T U8 H il ADC ##d(F 2 T IEfE#ET. 4 ADSTART=0 B}, FJEHHACE ADC,

Vi I ERS ADC 4T 2 IH

ADSTART A7 A H (75 5

B R B (CONT=0, EXTSEL=0x0)

— fEF #4515 (EOSEQ=1)

B Discontinuous # 4t s fh # {4 A ) (CONT=0, DISCEN=1, EXTSEL=0x0)
- fERHL45 R 5 (EOC=1)

B EFTE S R (CONT=X, EXTSEL=X)
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— TERA F 4T ADSTP /85
VE: fEESEER (CONT=1) T, ADSTART i AGEH EOSEQ 5l /& KIBEHE R, HIRKZ A shE T 465515
oo SRR R BB B s (CONT=0 and EXTSEL =0x01), 134 EOSEQ Fr& i B JF, ADSTART R
SR 0. XS T 7 B E % B ADSTART o H ZE 0 AR JC A8 1 fih 2 k4t it

13.3.12.  H#pta]
St 46 T R 0 F ) S 5 B 0 R 5 2 46 3 26 A4 6 ) TR VS 30 B A 2B

tapc = tsmpL + tsar = [ 3.5min + 12.5)12nit] * tapc_cLk

tapc = tsmpL + tsar = 218.75NSimin + 781.25 NSj12bit = 1 USimin (for fapc_cik = 16 MHZz)

State Start Smpling CH(n) Converting X Smpling CH(n+1)
Analog Channel CH(n) X CH(n+1)
set by SW
ADSTART P tSMPL -~ tSAR g
) L) Ll
set by HW  § v cleared by SW
EOC
set by HW 4 v cleared by SW
EOSMP Y A Y
ADC_DR DATA N-1 DATA N
tSMPL depends on SMP[2:0]
tSAR depends on RESSEL[1:0]

K 13-4 analog to digital conversion timing

13.3.13.  fFIL#TH KB (ADSTP)

F#H% E ADC_CR Zif7 a5 1) ADSTP=1 0] L% [ 471 IE7E AT %645, S A7 ADC [f#/E ik ADC i
NZEWIRES, AT REHAE LA .

4 ADSTP HHHAFEE N 1, AT 410 4 b b H A4 45 5 57 (ADC_DR 25 47 35 A F 24 1 R S 0 AT
¥ ).

7 A A R R E AL (RIE B E 3 ADC B2 H B 197 213 A T i 46

— H 450 % ADSTP 1l ADSTART £z 4 i {7 0.

DEls\let tﬂ‘ vcleared by HW
ADSTART set by NVJ cleared by HW
State OFF StaErt Smpling CH(n) X Converting ) OFF
ADSTP A v
ADC_DR DATA N-1

13-5 Stop timing
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13.4. A1k 3% ¥ A0 fd 2 B 14 (EXTSEL, EXTEN)

— Y B — AT 5 ) e T B R BB AR (0. TE TR SN il . #F EXTEN[1:0] #
“00”, T AM AR AL ik BRI AR ME BT DAR TR B e . MRS ADSTART=1 I, il R %4545 2L

MIEAERAT ADC Fe4ebf, AT AR RE - firk i #4523 1 20086

24 ADSTART=0 I}, AFAT R ik 4 R 25 72008

Source
fih A2 1 1

£ L THR A
FE T IR AGI

TE L FATT B s
TE: LERE R AT fik A A PEASBERUAS . EXTSEL[2:0] 45 A7 FH 148 43 v fish A 2 49 ) A2«
NERGH T N EE BT BE R AN ik o AR R AT BB ADC_CR 754785 1) ADSTART 7 Kr=4: .

TE: AR SR i A IRASRECLAZ -

EXTEN[1:0]

# 13-2 Ak
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

13.4.1. PREEHRER
FH BRATE 2 4 430 3 256 R SR OB R P 40 T (tsam) 2 TTAT RO o 645 50 SR T3 1 B ADC_CFGR1 #7742
HJ RES[1:0] RECE Ny 12/10/8/6 MAEEt. 48 AT B ekt AR, v AR A4 2 5 R RN B A e A 1] o

Featah Kb e 12 7 %8 B2 HARALAR 0.

TP AR > B UG PR (8], N R PTR -

RESSEL tsAr tsar(ns) @ tsmp tanc(tsmp = 3.5) tconv(ns) @
[1:0] (ADC Fsf 401 ) fADC = 24MHz (ADC ] H) (ADC Fr it ] H7) fapc = 24MHz
12 12.5 521ns 3.5 16 667ns
10 10.5 438ns 3.5 14 583ns
8 8.5 396ns 3.5 12 500ns
6 6.5 271ns 3.5 10 417ns

13.4.2. HHEERIRFEL R

ADC i 1N &R G445 31 (EOC) Fit.
— H7E ADC_DR 27 fZ88 th i — ME IR A 25, ADC 7£ ADC_ISR F 174 h X B EOC brE R W e

. 24 ADC_IER 9] EOCIE BN 1B, M|&7=4:—/> EOC Hli. EOC brdEHEMS 1iEkkEE: ADC_DR
AT R R -

ADC [F#£7E ADC_ISR 7517 as 45 KA B 45 KR 5 EOSMP. EOSMP #3575 15k H7E
ADC_IER 77728411 EOSMPIE BN 1 5, W<~k —4 EOSMP Hil#f.
13.4.3. FrH##45R (EOSEQ flag)

ADC 18 &1 FH BT 5 e e 45 o (EOSEQ) F4% -
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— H AN F Y G AN B EIE G %05, ADC 7E ADC_ISR #7281 i% B EOSEQ #ri&. 4
ADC_IER #'[1) EOSEQIE £ & 1 B, W< dili. EOSEQ tr&HHAFE 17 0.

13.4.4. KFERTEIE

ADSTART v T
EOC ﬂ;ﬂ;w
EOSEQ :
SCANDIR
State OFF J( cH1 )\ ch2 ) cHs JcHio )(cHi1 OFF _ Ycr1)chao) chs \ chz JcHi)  OFF
DR X o1 X b2 Y b5 Y pio ) D11 X p11 X p1o X ps X b2 ) b1

by S/W by H/Wj

Bl 13-6 J3° 51 ) S U e, P
1. EXTEN=0x0, CONT=0

2. CHSEL=0x20601, WAIT=0, AUTOFF=0

ADSTART * ’|\

ADSTP v

coc FLEL AL R LR R I
EOSEQ I :

SCANDIR

State OFF Y cH1 J cH2 ) cHs fcHio fcnaa) cHi) ch2 § cHs JcHiof cHily  sTop X cH11) cHio J cHs
DR p1 J b2 X bps ) p1o) p11] b1 J b2 { bs f{ pio) D11 D11 [ D10

by S/W by H/Wj

K 13-7 P BIRE S, A
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EXTEN=0x0, CONT=1,

CHSEL=0x20601, WAIT=0, AUTOFF=0

ADSTART ]
TRG _*—| _| *—| —| ﬂ —I_
EOC ﬂ;ﬂ;m
EOSEQ r\l/
State OFF ) cH1 f cH2 X chs JcHio JcHi1 OFF Y cH1 ) cH2 { chHs JcHiofcH1l]  OFF
DR p1 ¥ D2 X b5 ) p1o X D11 p1 { b2 Y bs X pio Y p11
bysw T byww A

triggered ignored j(

EXTSEL=TRGx, EXTEN=0x1 ( |-}/ ), CONT=0

K 13-8 J7 B A SRR fhe, RE A A

CHSEL=0xF, SCANDIR=0, AUTDLY=0, AUTOFF=0
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ADSTART Y
me _F L[ 51 3 [ %
ADSTP Y
EOC AL AL AL AL AL AL AL A
EOSEQ
SCANDIR /|\
State OFF ) cr1 X cH2 Y cns ¥erao Y cH1tY cHa ) cHa f chs Y crao i cHit STOP
DR X p1 Y o2 { o5 {pio)p11)f b1 { o2 { ps X pio) D11
by S/W by H/Wj
triggered__ ignored *

13.5. HFI/EH

13.5.1. FIEFFRAMEIEMF(ADC_DR, ALIGN)
TERE U W A5 (24 EOC JEME=AEIN),  BE 410 45 AR A7 IR 16 95 ADC_DR 04 % 1 8

Kl 13-9 A et REP A A
1. EXTSEL=TRGX, EXTEN=0x2 ( FF##t), CONT=1
2. CHSEL=0xF, SCANDIR=0, WAIT=0, AUTOFF=0

ADC_DR # ¥t 205 Fric & i Bds 5 55 i 45 73 ik 265 % . ADC_CFGR1 Zi {74+ 111 ALIGN £7 F Tk #%
BAEAEAE X577 20, Bl AT i A X 5F (ALIGN=0) 55 % 55 (ALIGN=1).

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 iF# (OVR, OVRMOD)
ADC i #ibR 5 (OVR) 24— ANEM DL phFF, M5l AR R e CPU I SIS, 53— N5
O 2, wik 4 T ADC i,
#HEOCHEN ‘1 MBI, XN — MR Z5Em, M4 CPUMATE ADC_ISR Z{F48H1ff) OVR

PREMESN, K ADC idrf. 24 ADC_IER {74 (1) OVRIE BEALRF, 724z—A> ADC i,
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i R R AT, ADC x4k SRR AR I H 4k S bR AR R R AT IR I AR AN P B, AT R E
ADC_CR # {7851 ) ADSTP & 1 Kf% 1l- ADC #:4 OVR fr&En HHEMES 1 iEkR.

LA AR, TS X ADC_CFGR1 %747 #5 H ) OVRMOD £k % B ADC Hidfs &5 7 2 H B 2
WEORFFIL fE 47 75 -

m  OVRMOD=0

— A RO A AR R R R AT EE R R, BT BE B . 5 OVR fREF
ML, WG B e S AT (R4 R B 7

m  OVRMOD=1

— FBOE— RN 25 R S BAR A A%, el R EIE £k . # OVRIRFEA 1, WIS 21 el hAT
H ADC_DR #F 17 & A7 I8 5o e e i) 45 AL Af

ADSTART t

ADSTP y
EOC 7 SN WA WY W N N
Lo ! L ! |
EOSEQ Pl ; AR ; i
- ! ! '
! I [ | | | [ [
State  OFF f cH1 f cH2 ) cHb JcHid fcHin) cHi) dh2 { chd fcHio ) dnaal T stop
| | | [ | | | |
o8 R S R S 5 S S S
(OVRMODE=0) py } 0z Jos,f oo ) b1} o2 D3 . I D11
! | | | | | | |
DR X ot X ol } bs') b0 Df‘l 51 Dzi D5 510)( 1 D11
(OVRMODE=1) - i ] i 1
L Loverrun | fLoverrun |
Read access |_| |_| |_| |_] |_I H H |_|

by S/W by H/Wj

& 13-10 it #k

13.5.3. BHEHRTF)]

¥+ ADC [F563 0818, By 5 a] e kil . XASH R, BAENH EOC F ik F L SCHR 1) A i 2< Ak
PR AE . MR 4RI, 78 ADC_ISR Zi /72 H 1 EOC i B AL, LR AT ADC_DR 75748 [f1%%
#fti. ADC_CFGR1 ZfE#s4 ) OVRMOD 7 o] i Ay 0 SR8 F i ph =4
13.5.4. #1{Ti#H

FAEEFEHe— A2 A @Y HA B e ah BARES U N . XA N, OVRMOD A& N 1
BN 28 OVR frdi. 24 OVRMOD=1 i, dEEARERH1E ADC 48554 H ADC_DR #5725 H O3
— H N JE R I B

13.6. {&Th#EHRE
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13.6.1. HENERERER

H B AE IR F 4 Q] TR AR IS AT B (LA B0 DA AR AL S FH R 7 (P R, M SRFE X B X R AN B 7=
ADC I MR & i«

47t ADC_CFGR1 #f7 a4 I E WAIT 2 LI, —ANETf e LA ENIA 1) ADC 408 A 31 58 J5 (b
ADC_DR 2 f7-#5% H 14500 4 52U sl EOC A58 CUil bR) A FF iR . 3% —Fh & B2 ADC 38 R & B R Gt 152K
ADC it FE I 77 1
Ve CMIETER B E BN AEIR PR AR SR, AR RE AR A I Ak R R

ADSTART t
ADSTP v
EOC ‘ \ /

_\u

EOSEQ

XcH11) DLYiX cH1 ¥ bLy
|

cHs ) stop

DR
(OVRMODE=0)

D1

O
wv

JEEY I RN 35 [N IR

|
p11 D1 |

)
L

I
|
t
|
State  OFF ) cH1 ) oLY X cHs DL
|
i
!
i

—1.

Read access |_|

by S/W byH/w A

13-11 H B iE IR # =\,
1. EXTEN=0x0, CONT=1
2. CHSEL=0x3, SCANDIR=0, AUTDLY=1, AUTOFF=0

13.7. BMUEIH

BELE TR T BE I 7E ADC_CFGR1 %7783 HH ) AWDEN 7 BALRIF R o ‘& ] FH T Mo 42 Fradk () B — 3 i
BT A e i A G 2 RS L (1T o
U SRR L e el ADC AR TR BB 2k T e R RS, AWD BERUE T I RPIRAS AL B AL . BRE H e 31
2 HAT 12 A 38 # 1) ADC_HTR Fil ADC_LTR 16 7 Z5 f7as . BLULE T 140 Wi n] FH 8 B ADC_IER Z A7
A ) AWDIE fokffife. AWD drEAa] TS 1RG4 EaE 2 ¥ %/ T 12 £ (H DRES[1:0]
PR URSE), Wl P2 IR AR AR AL AR RIS 22, D1y P S 0 i 11 BB I R e 2 v 55 4 12 Ay 7 QAT B
* 13-3 BUAE T 1 L4

_ MRG0 EL A - "
H
Resolution bits IR BN, AT Wi L
00: 12-bit DATA[LL.0] LT[11:0] and HT[1L:0]
01: 10-bit DATA[11:2],00 LT[11:0] and HT[11:0] ;ﬂ;igz\;ﬁ@aﬁ LT[1:01 HT[1:0]
A : :
10: 8-bit DATA[11:4],0000 LT[11:0] and HT[11:0] iﬁé:ﬁﬁ LT[3:0)1 HT[3:0]
A‘\ﬁnl‘ . .
11: 6-bit DATA[11:6],000000 LT[11:0] and HT[11:0] iﬁ(ﬁ)&ggﬁ LTI5:01#1 HTIS:0]
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Analog voltagi

HT

Guarded area

LT >

B 13-12 #3LE TR X

R 13-4 A [ E B

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_OUT &S Hif=4E

A | T 5 — A N B EEE(S S M558, ADC_AWD_OUT B EEE R FEif 2% TIML 19 ETR N (Jh
A .

A FHEAUE T, 0% ADC_AWD_OUT:

B Y% AWDCH 3% 518 i i e b AR P (I, K% 8 ADC_AWD_OUT.

B 7T —ANEI AWDCH S HEIE 145 ]2 J5, ADC_AWD_OUT TE4ufE M RE 2 W= 1. iRk

T AR AT R R, e R R 1.
B % ADC if ADC_AWD_OUT B . EERE, ##i1E## (ADSTP WE N 1) mlRexiEkk
ADC_AWDx_OUT ﬁm

B OREFENEE T EE, A ADC_AWD_OUT RZAT .

AWD & B LR ¥ B I 2 A7 AWD FrEX ADC_AWD_OUT WA i AT s (i, fn SRk
HRZARE, W ADC_AWDX_OUT A LAY, 1 AWDX AR EMRFEN 1) .

ADC_AWD_OUT 155 i PCLK 34 i .

AWD L #E AR ADC #4548 JURH AT

13.8. ImEABRB[ANAMSH B E

TP A B s 1T LA SR I B A (1 42 ?EF*‘ (T

T AL R AR N R IEFE 3 ADC SN IRIE, W) TR 3B R A I B R B — AN B . WS AR RS (1 SRR )
WAUK T datasheet 5 HH 1) Ts_temp fIE/AME . 4l FE AR SR AT R I, A& a8 v DLE T A s =

TR AL AR Pl R BRI R IR R R, (BRI T2 ARG REES A S MMZEMN . N T HREXA
RS, B — U AR A 2 0l 7 S o 25 I AR TE RGUAF A X 4k

N EZ% (VREFINT) $@4t—ANFae da 4 Hh 45 ADC AL 2%
e AU E TSVREF MRS A A EEE : IR EEAL A . VREFINT.
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TSEN control bit

Temperature
sensor

» TS_VIN

ADC

BG

—»VREFINT

VREFEN control bit

LR

QAT P A TR

£ ADC1_IN11 % N\ iEiE

HRAE 2 AF I RS T — A GiE

o o M wbh P

R AW ST

Temperature

K 13-13 TS and VREFINT channel

KA [A]

(in°C) =

TSCALZ - TSCALl

7 ADC_CCR #7785 Th X B TSEN 17 F Sfe nse il M W e 52 2 R 0I5B A% Rk 2
FH&% B ADC_CR 2 741 ) ADSTART 7 (] Ak fih & ) K5 ADC ##
M ADC_DR 7% H 5Bl VSENSE #4544

85°C — 30°C R
X (TSpara — TScar1) +30°C

TSca2 {0 85 CIREAL MAS MM UEE , RUEMETE L. Ox1IFFF OF18
TScat U3 30°CILE LS AR HEIE, KeUEMAFEB0BE: OX1FFF OF14

TSpata s ADC 4t (1) 52 4 H

TE: AR IS M BT AR T e R I B RS IE B4R T Vsense A — AN RSN TE]), ADC M LG BEitE —ANEshn
8], FHEJDIXAGER, 7 E R E ADEN 1 TSEN 47,
FIFA RIS B ETHEERER Vee BIE

VREFINT = 1.2V = ADC_DATAx x VCC
Tt T 4095
FIH Vee BERTHE Vehannnel
VCHANNEL = ADC_DATAx x VCC
T 4095

VREFINT FEEE R 1.2V;
VCHANNEL i3 % ;

ADC_DATA J& ADC_DR H [ f) % # %45 ;

4096 K~ H 12 fif.

13.9. ADC H ¥

ADC I Al 1 LR AL —F 0 A
o (LA —IRHI A 45K (EOC 3 i)

o FFHIFAREE R (EOS $Rik)
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o YBILE AR 2 (AWD bR )
o VRFE B4 Rk A2 (EOSMP #7&)
o MR M KA (OVR 15 &)
0 1 A e A T R TS 1 ADC il

% 13-5 ADC Hr ity

BTt & fF REF
L= ey EOC EOCIE
¥ 5\ EOS EOSIE
G T IR B AL AWD AWDIE
KEER B EOSMP EOSMPIE
JuRL OVR OVRIE
13.10. ADC HHE%
13.10.1. ADC HifiR&HF£% (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_wl
Bit Name R/W sgfue; Function
31:8 | Reserved
BHLE 14
ML e JE(E 5 ADC_LTR A1 ADC_HTR 2947 28w (K I iR B AL . S 1
7 AWD RC_W1 0 HE
0: THRWETTHEMFRAE (BB EBERZENRE)
L: BVE IR SRR A
6:5 | Reserved
ADC i #
M s kAR, B ZN . 2 EOC Fr& C BEREEFH —VUCH N5
4 OVR RC W1 0 . A5 1350
0: i # KA (B ORI FIERRIZAL
1. RO RAE
RIS i
CHSEL 735 1) 7 5 i e 5 R A B AL %A . S 1350
3 | EOSEQ | RC W1 0 0: BERFFAIRAT R (SR T C S R R % )
1: 47 5158 ik
LA T
MR TE TR a5 S B s 55 AT LA ADC_DR #7282 2}, i
2 EOC RC W1 0 BALZAL. BAFS 13 0 Bk ADC_DR ZF17#%E 0
0: JHER,HEA TN (BHEPCENERERIZIRE)
1: BIEFEH DK
KA AR, R R B S ), BB A%, S 1350
1 EOSMP | RC_W1 0 0: AATERFEM BEE AN (BE A DA NERE R IZRE)
1: KFEMBegh
0 Reserved
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13.10.2.

ADC H Wi ff RE#F 728 (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 Res Res Re
S 5 S S S S 5 5 5 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 s S E s s E QIE CIE E S
rw w w rw w
Bit Name R/W Reset Value Function
31:8 Reserved
BALE [ T W g gefr
WA B BB ARG 11 R
! AWDIE RW 0 0: HEHLE | P I A A
L. BE 1) R W B
6:5 Reserved
ADC Z# W fdigess
B A o B A 2k P e
4 OVRIE RW 0 0: ADC i #sh i Aof At
1: ADC i #k Wi ffige
5 &5 3R v T e A7
BRI o B AL T 51 45 R A e
3 EOSEQIE RW 0 0: FE A1l it b A i
L. JPHIg5 A i e
e 8 SR T RE A7
A 175 o B T 3 e 5 SR R BT 5 A
2 EOCIE RW 0 0: 4t o h T AR i
1 b oo W e
RFEAR B LS AR W Re
A 175 o B0 8 3 SRS A 26 225 S R W v
! EOSMPIE RW 0 SKRERR & 45 TR TR f
1: KRR ELE R fliAe
0 Reserved
YL 4 ADSTART=0 I (i PRI A FE AT e 5 IEAE BEAT) B4 7T LS X 26
13.10.3. ADC ##|% 7% (ADC_CR)
Address offset: 0x08
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
AD- Re Re Re Re Re Re Re Re Re Re Re Re
Res Res Res
CAL S S S S S S S S S S S S
rs
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Re Re Re Re Re Re Re Re Re Re AD- Re AD- Re ADE
S S S S S S S S S S STP S START S N
rs rs rs
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Bit

Name

R/W

Reset Value

Function

31

ADCAL

RS

ADC ffEfasl, ot e E R sh ADC #eifE, IR
Se A BT H 3hiE 0

0: KeHETERK

1: 5 1 K1E ADC, iy 1 KR ELEAT

30:5

Reserved

ADSTP

RS

ADC {5 1E ¥ i 4

BAFEAF LA E S IEAE BT e e (ADSTP

fir %)

A T F I L 24 SO O e i & I BE A
EREIEREANA

0: A IEFER#AT I ADC 15 1 Fdn &

1: 5 1151k ADC, iR 1FKH—4 ADSTP @4
IEEREAT

Reserved

ADSTART

RS

ADC JE &4

WAk BALZAL S B ADC 4. HRIE EXTEN[A:
O] I Bic B SR 1 g e 4 R A SL R R B, 38 72 FR A
A fih 2 AR B A A -

— JE BB, (CONT=0, DISCEN=0), %%
PAFIREN IS (EXTEN=00): 358 jlibn 6 45 At
(EOSEQ kri&)

— RS s (CONT=0, DISCEN=1),4
ARSI (EXTEN=00): B #i4s fibR&
(EOC)

— HAbAE LR . $4T ADSTP v 42 )5, [FlH)
ADSTP 5 & N5 0 2 I

0: WA IEFERT R ADC #44

1. 5 1 )83 ADC, iER 13K ADC IETE#AET]
REIEAE

Note: Software is allowed to set ADSTART only
when ADEN=1 (ADC is enabled)

Reserved

ADEN

RS

ADC ffigEa 4

A B ALZAAERE ADC, ADC K g 14

0: A {fifit ADC (OFF state)

1: ffigk ADC

13.10.4.

ADC ECE & 7% 1 (ADC_CFGR1)

Address offset: 0x0C

Reset value: 0x0000 0000

31 30 | 29 | 28 [ 27 | 26 [ 25 | 24 23 22 21 | 20 | 19 18 17 16
Re AWD | AWD DIS-
Res | Res AWDCH S Res EN SGL Res | Res | Res Res Res CEN
RW | RW | RW | RW RW RW RW
15 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ov-
WA | CO . Re ALl SCA-
Res | "7 | NT gl\él EXTEN[1:0] | ¢ EXTSEL GN | RES_SEL | 0" | Res | Res
RW | RW | RW RW RW] RW | RW |RW [RW | RW | RW
Bit Name R/W Reset Function
Value
31:30 Reserved
AR I IEE I, BT BRI A
) . AU 11000 032 438 1 A N T T
29:26 | AWDCH[3:0] | RW 0000 0000: ADC Kl A O
0001: ADC 4l A\ i85 1
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0010: ADC F it NifiE 2

1011: {#¥

1011: ADC #il5 Ni#EIE 11

1100: ADC #il5 Ni#EiE 12

Hofth it HEEAL

W H: AWDCH[3:0] {7 it & [l 1E t 75 2% B 3] CHSELR #4723 2
{2 ADSART=0 B} (HFR¥EA IETEAT ) VPRI S X sy

25: 24

Reserved

23

AWDEN

RW

A 1A RE

R B AN R % AL

0: AMERERINE 1

1. fHEEET 1M

{4 ADSART=0 b (BRI A IEEAT ) RVFRAS X 47

22

AWDSGL

RW

E—AMBIE R BT B R IE T 1

BRA T U B RS PR AL I GEAEALE T 1 7E AWDCH[3: O]fy i3 & il iE
e E e RE

0: TEFTEIBIE LAEREMIE 140

1: fE—ANEE - fE A RLE 110

{24 ADSART=0 b (BRI A IEEAT IR RVFRMES X847

21:. 17

Reserved

16

DISCEN

RW

B

AT BB ARG %A, (FREAME RE AR IE S 5

0: MEREIEIESAL

1: fHEEIEELRE

] BEHE AT A AR R U A RS R, 2211 E DISCEN=1 #/
CONT=L1.

{24 ADSART=0 i} (HfR& A IEEAT IR RVFRAES X847

15

Reserved

14

WAIT

RW

GRS

AR B B AEBRZAL, e BB AR e 2

0: ZEFFLIRIIC

1: SRR T T

X2 ADSART=0 I (HfR¥EA IETEAT ) RRVFIIF S IX B

13

CONT

RW

YR E L R

RO E NG RIZA. RE N 1, HIZ NSRS, Sle—3kE
i

] BE AT AE AR A R U A B S R, 22 1E E DISCEN=1 #/
CONT=L1.

{24 ADSART=0 I (HRfRBEA IEFEH TR VR S sefy

12

OVRMOD

RW

T B HAR

A ] B AERRZAL, e B S R A 5 5

0: Mid#ki k4R, ADC_DR 2717 s B IH1E

1: Bt kA, ADC_DR ZFA7 8l b — st 8 i
{4 ADSART=0 I} (HfR& A IEEAT ) RVFHRMES X 47

11: 10

EXTEN[1:0]

RW

00

SR GRS A BEAN B P i

AT B BANEBRZAL, BRSNS e 3K B

00: fEAFIRENKNAERE CRAE R Bl

01: bFHEAE/FIRBh

10: R BEHT A B A P

11:  ETHEAE BRI AR A

X4 ADSART=0 I} CHfitR¥EA IEAEREAT A VRIS X AL

Reserved

EXTSEL[2:0]

RW

000

AP IR Bk

AL e A R 4R B R AN
000: TRGO(TIM1_TRGO)

001: TRG1(TIM1_CC4)

010: TRG2(Reserved)

011: TRG3( Reserved)

100: TRGA4(Reserved)

101: TRG5(Reserved)

110: TRG6(Reserved)
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111: TRG7(Reserved)

HE x5

WAV BN B % A 3 A5 X 5 B X 5%

5 ALIGN RW 0 0: HXI5F

1: XS

{2 ADSART=0 B} (HFR¥EA IETEHAT ) VPRI S X sy
WA B SR B PR

00: 124z

4: 3 | RESSEL[1:0] | RW 00 01: 104z

10: 817

11: 61

{24 ADEN=0 H i] 44 AR IX L fir

BT A A

WA BAERRIZAL, PR ST

2 SCANDIR | RW 0 0: [ b (MEE 0 FdiE 11)

1: [ (Gl 11 B 0)

{2 ADSART=0 B} (HFR¥EA IETEHAT ) RRVFIIE S X Behy

1:0 Reserved

13.10.5. ADC REE &% 2 (ADC_CFGR?2)

Address offset: 0x10
Reset value: 0x0000 0000

31 | 30 [ 20 [ 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
Bit Name R/W \sgfue; Function

ADC B8, B RT BB AEBR 1AL, & XAEHL ADC 1R £
0000: PCLK

0001: PCLK/2

0010: PCLK/4

0011: PCLK/8

0100: PCLK/16

0101: PCLK/32

0110: PCLK/64

1000: HSI

1001: HSI/2

1010: HSI/4

1011: HSI/8

1100: HSI/16

1101: HSI/32

1110: HSI/64

HoAt:

1224 ADC AfEfERT ADCAL=0, ADSTART=0, ADSTP=0 and
ADEN=0). HfF# 0 VA ix Ly

CKMODE
31:28 [3:01: | RW 0

27:0 Reserved

13.10.6.  ADC RfERT A% /788 (ADC_SMPR)

Address offset: 0x14
Reset value: 0x0000 0000
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31 30 29 28 27 26 25 24 23 22 | 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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
KAERT ik %
WA T HC B 2 G 1R T A T IE 1R SR A R[]
000: 3.5ADC K4 E #A
001: 5.5 ADC % & 35
010: 7.5 ADC % /& 35
_ 011: 13.5 ADC i} )i 3]
2: 0 SMP[2:0] RW 000 100: 28.5 ADC I 4} JE H
101: 41.5 ADC % & 1
110: 71.5 ADC % JE 1
111: 239.5 ADC I 4 & 3
X4 ADSART=0 i} (FfRE& A IEEHAT ) uvrmt:
HiX Ly
13.10.7. ADC BI'VMBREFF2E (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|IRW][RW [RW]RW |[RW]| RW [RW | RW [ RW | RW
Bit Name R/W sgﬁi Function
31:28 | Reserved
RN |10 ey B AL
27:16 | HT[11:0] | RW OXFFF | BHFnTEL, & A 110 m BE
124 ADSART=0 It (F{REA IEERMT IIFEH) RVFRMAE S iX ey
15:12 | Reserved
RLE T 1A BB
11:0 LT[11:0] | RW 0x000 | BMvIHD, & A TR BE
14 ADSART=0 I CHR R IETERHT I RVFIRM S ix g fy
13.10.8. ADC jBBEFEF 72 (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
CHS | CHS

Re | Re | Re EL EL Re | CHS | CHS | CHS | CHS | CHS | CHS | CHS | CHS | CHS | CHS

S s |s 12 11 S EL 9 EL 8 EL7 EL 6 EL5 | EL4 | EL3 | EL2 EL 1 ELO
RW RW VF; RW RW RW RW RW RW RW RW RwW RwW
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Bit Name R/W Reset Value Function
31: 14 Reserved 0

13 Reserved RW 0 LTS AL, JESEPRIlEE
WiE 12 (VREFINT) &g
0: RikHiZiEiE

12 CHSEL12 RW 0 1: HEHiZEE
{4 ADSART=0 K} (HIfREA IEAEHAT B ST
15 ZAL
WEIE 11 (TS) wkRfdife
0: RikHiZiEiE

11 CHSEL11 RW 0 1: #FEHiZdEE
{4 ADSART=0 i} (H{RIEA IETEHAT 60 IR
5 ZAL

10 Reserved RW 0 LTS AL, JESEPRIlEE
JHIEERE
AT AL B X e, 5 T A Bl 1E
0: AEFEHNIEIE-X

9: 0 CHSELx RW 0x0000 1o TR X
{0 ADSART=0 b (HRERIEAH IEERT ) RiFHR
155 X Be A

13.10.9. ADC BB T 1728 (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]

RIRIRIRJITRITRIR[IRITRIRIRITRIRI]IRIRIR

Bit Name R/W Reset Value | Function
31: 16 Reserved
LA
15:0 DATA[15:0] R 0x00 LB R . RS IE ) A R T A A 2
Bt R A X SR B A X SR

13.10.10. ADC K#EEL EFIRSF 725 (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, 45 ADC &RHEIETEREAT .
31 CALON R 0 1: ADC RHEIETERAT
0: ADC i O 45 R EUR 3 ) ADC K ifE
Calibration fail flag, 7~ 7 ADC #4275 R
30 CALFAIL RC_ W1 0 I, 5 CALON Rt &1d
CALON=0. CALFAIL=1: ADC Ktk
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Bit Name R/W Reset Value Function
CALON=0. CALFAIL=0: ADC K% Th
CALON=1. CALFAIL=0: FfERE
CALON=1. CALFAIL=1: ERRZE
AR E AL, TS 1 ERSHMS ADCAL=1
MiEZE.

29:14 Reserved - 0 -
Calibration sample time selection
WHELLFEE, BE calibration ffRFEH B
BB R A AN B
00: 24> ADC I &4 & #A

13:12 CALSMP[2:0] RW 0 01: 44 ADC I #h & 3
10: 84> ADC I %4 & #A
11: 14> ADC I & 8
REHERTECE SMP (1) B AR, RHESE TR
W, AEZIC B 2 R v J B A 1 i) i
Calibration W& EFEAL, Tk H T BRI
IR

11 CALSEL RW 0 1. Rift OFFSET Ll 2k s

0: ARt OFFSET

10:0 Reserved - 0 -

13.10.11. ADC BRI E &7 2 (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
Bit Name R/W Reset Value Function
31: 24 Reserved
B RERMEREAL, BT B RERRZAL, R/ lRE
LR AR IR
0: AMfife
23 TSEN RW 0 .
1: 1%5}2
{4 ADSART=0 i} (FifR&H IEEAT I Rvrit:
ALy
HEHE Vrefint fENL, AT B ERERRIZAL, (EREIANERE
FHE Vrefint
0: AMfife
22 VREFEN RW 0 .
1: 1%5}2
{4 ADSART=0 i (FifR&H IEEAT I Rvrit:
5 IR S fy
21: 0 Reserved
13.10.12. ADC HfFSsmtg
(@]
WIS I S I B S T T T T S T I R D R O
et
ADC o 2o &
0| -S E 3 8 S §
< R < L |
0|
0 valu 0 00|00
e
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14.

14.1.

tL&: 2% (COMP)
"

O R 2 B EE#c%s (general purpose comparators) COMP, 7357 COMP1 1 COMP2., X
ANBEHAT DUE Sy A AR, AT DL timer 4G 7E — RS (] .
OB P LA A A

14.2.

14.3.

PR S, 7oA AR T FE AR e i 3 B
WA 5 R
M5k H timer # PWM % &K, Cycle by cycle ) HL it i [7] 4%

COMP X EHit

BN LA TG B ) IR B SN, DA R 1Y) R R i
> 2% /0 pin

>  HE VCC

> AR AR A

> WEZH RS AE R IR AR 3 AN B (1/4. 172, 3/4)
IR ThAE T L B

A Gt R P FEE R D

fi H T AR R B 1/O B3 timer (R A Jyfilk

> OCREF_CLR %} (cycle by cycle ) H i)

> APUE PWM shutdown fI741 4

COMP1 il COMP2 ] A4 % i window COMP

KA COMP BAT - Efie 1, MRS T MEDIFERE K (sleep M1 stop 120 HMelE GEIL EXTD

COMP ThRefiid

14.3.1. COMP {EH
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COMP analog & ch’;\"/lzll‘lf;’“'ys"é'fDE < COMP_CTRL
pBg [ COMPL_INPO > WINMODE FLTEN  compipOL PAO/PAG/PAll/PBO/PBELr]
COMP1_INP1 COMP1_INP COMP1_OUT T
PB2 > T4 -
AL COMP1_INP2 ¢ OMP1| OUT o filter
o d | d COMP1 interrupt request |
(to EXTI 17)
%V,
A Veernt | COMP1INMSEL] TIM1_BK1L
N4 qu TIM1_Ocref _clr
/NN Vagey TIM1_ETR
A A Vreent Tll\.llnsldl)screrRclr
VCC[P COMP1_INMO LA A TIML K
5 vouTl COMP1_INM1 LA A A
~ Bl COMP1_INM2 A AN >
PAO COMP1_INM3 LA A
COMP2INPSEL| PA2/PAT/PAL2 » ]
v COMP2_OUT
PB4 COMP2_INPO FLTEN  compz2poL
pa6 []—COMP2_INP1 5 E é é N comed our v
COMP2_INP2 WINMODE =" y
PA3 COMP2 INP3 ( ( ( comp2 > filter COMP?2 interrupt request
PE3L - (to EXTI 18) i
COMP2_JINM
VREF1P2 NN COMP2INMSEL TIML BKL
OPA %V, -
= Vieswn -y COMP2WINMODE TIM1_Ocref_clr
% Vreemt | TIM1_ETR
> TIM3_Ocref_clr
[ % Vrernt TIM16_BK
Scaler T % Veerm] ( E Vaermr TIM17_BK
SCALHREN 4
% Vreemt SCALEREN [«——
% Vreew|
vee [HCOMP2_INMO
Ts vouT] —COMP2_INM1
" pga[].COMP2_INM2
pg7[]-COMP2_INM3
PA2 COMP2_INM4

14.3.2. COMP EHF A5

FAVE BB H N 1/O,  WAZAE GPIO 2547 2% H i i B AR 0L A5 5 .
Ee s s T LUl i /£ GPIO I H IRei@iE (alternate function) #H:F| /O pin.
iyt PT DATE N SR B B Bl timer (RN, B FILLT H19:
BRI BN, PWM {55152 shut-down

fiiH} OCREF_CLR i \[¥] Cycle-by-cycle i itfz |

| |

| |

W AT R
14.3.3. COMP & {7 F i 4

COMP HEHAH A iR«

14-1 LEAL 2R B AE I

1) PCLK (APBclock) , HT4H & &5 £7 2 1 Lt &
2) COMP W%k, HFRULE g4t 5 iR CBRfU H B g . JE B ERESE) R eh, wliE$s
N PCLK B0 LSI. 2475 ZA1E stop #5230 F LAER, %% LSI.

COMP # [ B ALE 5 IHA :

1) B A S S R I B H i . DR BRI ER S MEAL, 1 EALE S APB EA1JH
FI COMP Btk & iy (RCC_APBRSTR2.COMP1RST #l RCC_APBRSTR2.COMP2RST)

14.3.

4. COMP #iELH

et al URTE 22 A g, Blansd AR B AR . % T B Ree Dhaeth 2 & TR, % B R TE 2 17
2510 AR AT PC (program counter) YEELEF, A RS IAE P RRER LS -

HHl, FEECER SR ARES EF AR T LI SR (A8 .

RGPS 58, COMPX Lock LM B AR 1, XAFAFEEANFF A7 2L i A 32, 4% COMPX Lock fif.
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LR UN GERE B A I B ALE 5 B AL
14.3.5. Window L% 2%

Window EbER#s (14 FH 2 WA FOL He s 2 75 70 RN vy BREL Y B P o

AT LA A LL e AR 02 window LR AR o 7 0 W0 R AR 400 Pl P [ ) o 22 31 7 1 LL A 88 11 non-inverting (+
Uty BN, R R BRE 2 ) B B AN LU ER 1Y) inverting S\ C-3if) o

L AE WINMODE £i7, 7] LUK P/ EL & 25 1) non-inverting (+ A\ i) #3288, & E 14 110
pin M1EH .

Input COMP1_INP
g COMP1_OUT
Upper threshold L compP1 INM_| compl S
>
COMP2_INP
. >+ COMP2_0OUT
Lower threshold comp2 64_»

COMPZ_INM >

K 14-2 window comparator

14.3.6. iB#

AT R RS S I AR R R e e, TR ss T DM RN A IR A T EE (GEId fRE COMP1_CSR 11
HYST £z, ] [[AE4TH COMPL 1 COMP2 iR Thée

14.3.7. ThER

FURLEE I DHFERIAL 4 e 3R 7] LU T COMPx_CSR 27 /7 #5 1) PWRMODE[L:0[f K ik A R, LLSEILLE
5 7E B FH IR B 2 () trade-off. AT R 045 high speed #1 medium speed Wifd, %11 & high speed
mode FHIZHFEE K, MRt /N, F&, HEEA stop 2 i, WREHE PWR_CR2 %7 174% LPR=1 (Rl
i low power regulator fiiH) , 7 E ¥4k % % COMP 7£ Medium speed(PWRMODE=01).

Ak, NBEKThEE, APB 48R COMP I 4h 4 RCC_APBENR2.COMP1EN (Al
RCC_APBENR2.COMP2EN) |, #AFRIEMTIH COMP Bithiny, AfHEE1%F 1738

14.3.8. tLEE I
A LU 32 COMP_FR 75 /74%, {68 COMP (1% Hi IR Th R S AR BRI BE T B o T R N AE
COMP_EN f# BERTTE -
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COMPEN

FLTEN

P4 th |_|

L — ik
— PRI — — P TN —
1 1] L

B B L R

Ve VR R [F] FFLTCNT 2 A7 248 5 B M EL Vg, W R (3] (FLTCNT+1)T

K] 14-3 COMP I JE#%

14.3.9. COMP H 1

Eb At w70 0 P BB B EXTI #5488 (extended interrupts and events) . AN A 2e A B )
EXTIline (17 f118) , FFREMSF=AE rhWrek & Sk, AH R B4 F AF MAR ThRE A e i

14.4. COMP & 7%

14.4.1. COMP1 ¥ fLR A 775 (COMPL_CSR)

Address:0x00
Reset value:0x0000 0000
31 30 29 | 28 27 26 | 25 24 | 23 | 22 | 21 | 20 19 | 18 17 16
COMP_ Re | Re Re | Re | Re | Re | Re | Re | Re PWR-
LOCK ouT s s Res s s S s s s s MODE[1:0] Res HYST
RW R RW | RW RW
15 14 13 | 12 11 10 | 9 8 7 6 5 | 4 3 2 1 0
SCAL | COM
POLAR- | pes Re | Re | WINMO | Re | INPSEL[1 INMSEL[3:0] Res | Res | ER P1
ITY s s DE s :0]
EN EN
R R R|R|R|R
RW - - RW - wilwlwlwlw!lw RW RW
Bit Name R/W Reset Value Function
COMP1_CSR % f7#% lock
WAEEA, RAEMIEE. 4HEA, WaPie
31 LOCK RW 0 COMP1_CSR #7231 32 L
0: R#iE, "EEENTHE
1. BiE, BAF A
COMP1 #ir i RZs
30 COMP_OUT R AL AR, BT COMPL 1E 4 3 M I 3 43 1) i HY el
29: 20 Reserved
COMP1 JjkEh Uik £
WAFRTEE RIS, R4 T DUFEAN BT SR Y COMPL (13
o miEBA T YRE R, IR
. 00: High speed
19: 18 PWRMODE[1:0] RW 0 01: Medium speed
10: High speed
11: High speed
WE: 1% bit % LOCK Zhfg .
17 Reserved
16 HYST RW 0 COMP1 Fil COMP2 3B i T i 1 fi 25
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0: B ThAER M
1: IBHIHREMERE

15

POLARITY

RW

COMP1 Mk #

AR S (i SBAE geUE)
0: AR

1: %I

14: 12

Reserved

11

WINMODE

RW

COMPL1 #irthi&#: (window #5X)

WA (RS gD

0: {55# INPSEL[1:0]i&#*

1: COMP2 ] COMP2_INP {§ 5

VEE A COMP ) WINMODE B ASBE 7] B o

10

Reserved

INPSEL[1:0]

RW

00

00: PBS8
01: PB2
10: PAl
11: Reserved

INMSEL[3:0]

RW

0000

0000: 1/4 VREFINT
0001: 1/2 VREFINT
0010: 3/4 VREFINT
0011: VREFINT
0100: VCC

0101: TS

0110: PB1

0111: Reserved
1000: PAO

HAth: 1/4 VREFINT

Reserved

SCALER_EN

RW

VREFINT #oCH AR, 4i%+F VREFINT. 3/4
VREFINT. 1/2 VREFINT. 1/4 VREFINT HAFf—/ME
NECEL BRI, FREFT T Z A A2

0: A4TJF SCALER

1: f#fE SCALER

COMP1_EN

RW

COMP1 flifigfir

WA S (S BE g8 E)
0: Disable

1: Enable

14.4.2. COMP1 8 % 78 (COMP1_FR)

Address

offset:0x04

Reset value:0x0000 0000

31

[ 30 [ 29 | 28 ]

27

[ 26 [ 25 [ 24 [ 23 [ 22 [ 22 [ 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

31:16

FLTCNT1

RW

0x0

PLfa: 1 ORAFIEDL T Kl

RFFRF S0y APB B LSI. JEBHEUETICE . R I
R PEBT BB RS, SR Ba .

RAEH B HI=FLTCNT[15:0]

15:1

Reserved

0x0

FLTEN1

RW

0x0

PRECHS 1 B I8 Tl et B

0: ZEbHrFiEs Thie

1. fFEEECFIEI ThAE

Note: iZ {7 % 407E COMP1_EN 2y 0 It & iz

14.4.3. COMP2 #EH| RS EF HF 25 (COMP2_CSR)
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Address:0x10
Reset value:0x0000 0000
31 30 29 | 28 27 26 | 25 | 24 [23[22]21[20] 19 | 18 [17 | 16
COMP_O | Re | Re Re PWR-
LOCK Ut~ s s Res S Res Res MODE[1:0] Res
RW R RW | RW
15 14 13 | 12 11 10 | 9 8 716 | 5] 4 3 2 1 0
COM
PO|1I:¢R- Res Re | Re | WINMO | Re | INPSELJ[1: INMSEL[3:0] Res | Res | R€ 5o
S S DE S 0] s EN
R|R|R|R
RW - -] RW |- JRWRW el b w L w RW
Bit Name R/W izl Function
Value
COMP2_CSR #1744 lock
WHEEN, RESMIEE. 4uEA, N28iE COMP2_CSR %
31 LOCK RW LM BTA 32 fi1
0: RBUE, AIEEEANZFAR
1: B, BRI
COMP?2 #i k2
30 COMP_OUT R R, BT COMP2 7525 fE vty it o F
29: 20 Reserved
COMP2 tikeik %
AR, R 7 DR R e UL T R (1) COMP2 ()33 FE
00: High speed
19: 18 PWRMODE[1:0] RW 01: Medium speed
10: High speed
11: High speed
VE: % bit 4% LOCK ZhAgfE
17: 16 Reserved
COMP2 %%
PAFRT S CanssA psie)
15 POLARITY RW 0: TR
1: &
14: 12 Reserved
COMP2 A~ s [ ()3 i 4% (window #520)
BRI S (Ui A 8w
11 WINMODE RW 0: 1554 INPSEL[1:0]i £
1: COMP2 ff] COMP2_INP {55
TEE P COMP ) WINMODE #5 3A §E [7] I8 AE .
10 Reserved
COMP2 A M A\ HIME 51 5
BAFRT S CansRsA psie)
00: PB4
9: 8 INPSEL[1:0] RW 01. PB6
10: PA3
11: PF3
0000: 1/4 VREFINT
0001: 3/4 VREFINT
0010: 1/2 VREFINT
0011: VREFINT
0100: VCC
7: 4 INMSEL][3:0] RW 0101: TS
0110: PB3
0111: PB7
1000: PA2
>1000: 1/4 VREFINT
3: 1 Reserved
COMP2 ffifig i
0 comP2_EN RW BROERTIEAT S (R BB )
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Bit

Name

R/W

Reset
Value

Function

0: Disable
1: Enable

14.4.4. COMP2 J&¥ % 7728 (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
LI 2 RFEIE I as
KAER By APB 1 LS. JEHTHEETTACE . SREEIREL
31:16 FLTCNT2[15:0 RW 0x0 bt ot
[15:0] SEFIEE AR, 25— S
KAREHBUR H=FLTCNT[15:0]
15:1 Reserved 0x00
PR 2 B JE R et B
0: 2RI =FiEs DIkt
0 FLTEN2 RW 0x0 PR
1: R IE s iR
Note: iZ{7 M A07E COMP2_EN 4 0 i & fir
14.4.5. COMP #H1E5 R4
7 | reg
s|iste | B S A JKFAYIJYYYJKEESGEI I YT G oo~ | o = o
et | '
co 5 5] - o) e 4 F
wp | ¥ © T o oz o = INMSEL i
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 olololo 0 0| o
valu
e
(e{0] Ec
MP _ Z
o | 1F FLTCNT1[15:0] £
X R [
0 Re-
41 set 1 ololololololololololololololo]o 0
valu
e
co 5 5] - o) § i
mp | & © ¢ o i o = INMSEL H o
o|2c |9 g 3 3 3 o [3:0] =
S o
){ SR 8 = o = z 8 O
0 Re-
set |1 gl oo 0| o 0 olololo 0 o|o
valu
e
(e{0] %
MP . i,
ol 2F FLTCNT2[15:0] E
X R [T
1 Re-
41 set iglolololololololo|lo|lo|o]lo]lo]lo]o 0
valu
e
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15. mAZEH ER 4 (TIM1)

15.1. TIM1 &/

Fi gk timer (TIML) H1 16 {045 T g R 7 B85 K2 (1 B St a4 p. e n I E S A, (.
BANES GRARDD KM, s> AR BTy Gt bbas. il PWM. BB 0 A B A

PWM) .

ik e 5 I T S AR DAASE P 5 B B8 43 A28 A RCC I ahdzs ] 2051 8%, MBSORD B 2 R0 B . =5 4% timer
(TIML) F@EH (TIMx) timer /&5 &L, AILEARM B AT LR S E R .

15.2. TIM1 F E4GH

16bit 1] . [\ N R R E S E R R
16bit T gmFE s> Hies, FOVEXTTHECES I ah TR 3047 1 3] 65535 [194341 (on the fly)
Zik 4 ANPhOL B E

>
>
>
>

>
>
>
>
>

LIPNETETS

i b

PWM 724 (el i 50
Pk s =

A DX IS [A) R 2 A ) LA i

A5 FH A1 BT A5 5 42 1) 2 IS 45 R RE IR 25 L3 1) 7] 2 P
EEUEES, ETHEdEE RIS, A SR (] A AR A

MV ZE B N T LICRE RE IR 45 i S 5 BN B ADIRES A S RPIRES
Hh T A AR DU S

HoFr: PR B N, TR IRt GBI EE AR O
fih e A
R
B LE A
ZAKE TN

SRS (IEAZ) Gkt as AN A RE A7 FH IR AR A I s L i
fio A NA'E A B8 B b B 4 ) 300 0 P g B
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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
TGl
ITRO ITR Slave
ITRl ————————— P TRGI Reset, bl d t
ITR2 | — TRC G Controller eset, enable, up/down, coun
MRS ————— > TI1F_ED > mode
4>
TI1FP1 > Encoder
TI1FP2 > Interface
REP
register
U\\\> Auto-reload re ul
g s _ N
epetition u
Stop, clear or up/down | |[———» counter —
PSC
S CK_CNT +/1 CNT
Prescaler
CC1l
TIFPL =y U ol , TIM1_CH1
[ X0R PIT1L | nput filter & Ic1 (C1Ps , OCIRER Output
I —» —b‘ Prescaler }—P{ CC1 register H DTG oc1 ]
TIM1_CH1[ | > edge detector |Tj1Fp2 c control TIM1_CHIN
TRC
TI2FP1 2 yu 2l y [ ] imM1_cH2
T2 Input filter & |TI2FP2 IC 1C2PS - C2REF Output
TM1_cH2[ ] > —Zp‘ }—>{
- [J edge detector Prescaler CC2 register DTG [ ] control L] TIM1_CH2N
TRC —> A
CC3l
TI3FP3 » =N NN cal , ] TimM1_cH3
T3 | il Ic3 C3REF
TIMl_CH3[] » nput filter & — > —P‘ Prescaler IC3PS CC3 register DTG
edge detector |T|3Fp4 . y TIM1_CH3N
TRC
TiaFP3 > ccal , U ccal ,,
T4 Input filter & IC: (o]e
TIML_CH4[ —— 14— P TIAFP4 > Jp‘ Prescaler |—1C4PS CC4 register OCAREF Output ] TIM1_CH4
edge detector control
TRC —> A
ETRF

TIM1_BKIN[ |—BRK Polarity selection

Internal break event sources

15-1 13 % il 52 I 25 ZE A AE [
15.3. TIM1 TheeHiiR

15.3.1. BFEEHIT

It P v 4 ) N 5 1 B — A 16 AL AR AN HAE G H B A AR A . X AT T R |
- S I N i T [ I O TR o O e N R B s T

THEES . AR A A 2R T S A AE 28 T AR S, RIS AR B AT I S A 2K

I i B T AL A

B HER S S (TIMLI_CNTD

B TR AR (TIM1_PSC)
B HIEERAAE (TIMI_ARR)
B EEIE S (TIML_RCR)

H 22 30 7 A7 A R TR 30, S I F S AR A A7 40K U ) TS 3 A A7 A8 . AR TE TIMX_CR1 ZF/7-4%
T E B T S A (ARPE) [RBE, T A A7 45 10 A 24 5 RV ERAE B 2 (1 BT FH 1 UEV I A5 1% 5]
TR MR R (A RV I R R JF Y TIMX_CRL i f#48 ¥ UDIS f7%5 T 0
I, PEASEE A SR AT LB R A

THEES B T A R B b B CK_CNT 33N, (U1 E 7 s TIML_CRL A A28 M TH A Refir
(CEN) I, CK_CNT A H%L.
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AR, EEE 7 TIM1_CR ZF A48 1) CEN AL — M B G, THEE TG 4.
Hisr ek Hd

ity s T DR THEGES BB B 4% 1 3 65535 2 [ AR RME . Bt T (fE TIMx_PSC #f£ 4+
(K1) 16 fr#y A7zl i 16 Aot Bt DUOMIXAMZE G A7 8810 A 22 if as, EREVAEIBAT I iAo SF A Fi 20 4
TISEAET — RS A BRI B -
K 16-2 1K 16-3 45t 1/ AE Tl Wi as iz AT, it s S Hmsl 1.

o _pse JTuurtuduyuyL
CEN ‘
Timer dock = CK_CNT UL T T T
Counter register F7 F8 @@ FC) 00 01 02 03
Update event(UEV) T
Prescaler control register 0 1>< 1
Write a new value in TIM1_PSC
Prescaler buffer 0 >< 1
Prescaler counter JENEDEVEIEYEI Y

B 15-2 4TSRS EON 1R T 2 0, TR 17

o _pse Jutuvtuudutyuyyl
CEN ‘
Timer dock = CK_CNT Uy UUl ] ]
Counter register F7 F8 @@ 00 01
Update event(UEV) T
Prescaler control register 0 1>< 3
Write a new value in TIM1_PSC
Prescaler buffer 0 >< 3
Prescaler counter JEVENEVEIEVEI EY

B 15-3 4T R ESEM 1 485 4 1, HEEREN FE
15.3.2. THEEHER
] o
OB, R O BB B TR, SRE U O EHFUAT R, FFRE A — N SR
IR R A, IR R E Lk O B ECR AR 5, PEERSEME. B0, F
AN SRS R, P T
7E TIMx_EGR 2777 4% /h Gl 0 7 208 5 4 FE WSS 20 01 42) 13 B UG A th [RDRE AT A= A — /N 58 397 4
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W TIMX_CRL FF 4745 11 UDIS £, FJLAZEIETER s fF: S RF i mT DAk 6 78 1] TUke 4 o A7 vh 5 BB
I TR T A A4 . 1E UDIS MIME R 20T, WA AR F. RUEXRE, ENAZ™ A R HAEn, T
SHE0", RIS TR SR TR I O(E T A3 I BUE A AR) . BEAh, WX E T TIMX_CR1 FFAZ# 1)
URS RL(EREHFTER), HE UG Mk =L — AR 4F UEV, (HREEA R E UIF AR & (EDA = g oK) o
KA T wE AR P TG SR T BRI, R 7 A SRR R I

MRAE—ATR AR, A A AR TR, BELRRIERT (fKHE URS A7) 15 B S Hibr EAL(TIMX_SR 7 47
R UIF £7).

B SRR E I ECN TIMX_RCR 2 £ #4525

W EDREEGY T I A R BN T A A AR 1 (TIMX_ARR).

W TS AES R X B N TICRE 3 25 A7 2 IR (TIMX_PSC a2 4% (1 25)

N H— 25T, 24 TIMX_ARR=0x36 I it B2 fEAS [F I 2P AR R I ahiE .

oK pse T u e gy

CNT_EN ‘

Timer dlock = CK_CNT RN ERERRpERRRREpERRER
Counter register 31 )(32)(33)(34)35)(36){00) 01/ 02)(03) 04) 05) 0} 07)
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

15-4 THE AR L, PRI Bl ST 1

o pse Jurtyuyuyyyy Ly
CNT_EN ‘

Timer clock = CK_CNT ﬂ H T ﬂ ﬂ H H
Counter register 0034 X 0035 X 0036) 0000 X 0001 X 0002 X 0003
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Pl 15-5 TR B, YRR Bl SR 5O 2
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oK _psc s UL gy

CNT_EN ‘
Timer clock = CK_CNT ﬂ H H H
Counter register 0035 0036 0000 ooor )

Counter overflow

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

K 15-6 tHEER I P, AR BRSO 4

oK _psc Uy

CNT_EN ‘

Timer clock = CK_CNT ﬂ

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

] |
Counter register 1F 20

[

[

[—

15-7 THEEs T R, BRI Bl SR8 N

oK psc T u e gy

CNT_EN ‘

Timer cock = CK_CNT iy uuguuyuyl
Counter register 31 )(32)(33)(34)(35)(36)(00) 01){02)(03) 04) 05) 06) 07)
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FF

Write a new value in TIMx_ARR/

36

K 15-8 i Eas i 7K, 24 ARPE=0 I (1 55 - (TIM1_ARR ¥4 i \)
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oK psc T u e gy

CNT_EN ‘

Timer cock = CK_CNT Uyl yguyl
Counter register FO @@@@@@m
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register F5 36

Pl

Auto-reload shadow register F5 >< 36

Write a new value in TIMx_ARR

15-9 THE AT P, 2 ARPE=1 BB HAE(TZEAN T TIM1_ARR)
F] TSR

R RO, A SEEE IS R R 0, SRS FEHIT LA N B Sh B A R, IR A A
[ i A

WA T EE RS, U NI ES T E S A S(TIMX_RCR) & IREUS 7= A4 55 4
(UEV), T5MIEETTEA T i A 7= A 5

7E TIMX_EGR 2747 & b (Gl i B 77 el 8 IR il 48) BB UG 7, WfRIE ) DA A — AN BB e
F.

WHE TIMX_CRL Zif74% 1) UDIS 77T LAZE 11 UEV SfF. 33X FETT LU S 1) T 200 35 A7 35 P 5 N I 53750
FAAEAE . I UDIS MiiE A 0 Z RIS A SR fF. SRT, THEE IS D a1 S 8 R4 THL
H HL IR 53025 (0 TH B J5T AN O FFER (R T4 0 R AN ) o

geAh, R BE T TIMX_CR1 27 /7 i) URS AL (EFEEHIEK) , WE UG L™ — A EHF: UEV
BB E UIF bR & (FEA =42 R g oK), 3% & 1 3 G/ R AT R A s BR T B i, RIS 7= A B R 3R
i

MR RN, BTA AR A TR, I H(RE URS A7 18 8 ) B8 bR S AL(TIMX_SR 24748 1)
UIF fi7) gl i .

B RIS E BN TIMX_RCR %78 H A 2

W TG PES AT AN BA TR I (TIMX_PSC % 17 245 1{H) -

B YT E BINEE AR SR N P BB (TIMX_ARR 47 #4511 A 25«

W EBEIE T A AN AT T, BRI — N IR R B .
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oK pse T u e gy

CNT_EN ‘

Timer dock = CK_CNT uuuuuuyl

Counter register

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

Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

K 15-10 THEER I e I, PRI B R A 1O 1

CNT_EN ‘

J S i e
0002 X 0001 X 0000X 0036 X 0035 X 0034 X 0033
[
[

Update interrupt flag(UIF) ‘

Counter register

B 15-11 TFEER I e 1], YRR B A 1O 2

oK _psc s UL gy

CNT_EN ‘

Timer clock = CK_CNT ﬂ H H H

Counter register

0001 0000 0036 0035 )

Counter overflow

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

B 15-12 (HEese R, N R o AR N 4
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o_rsc Juuutudduuyyl
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)

K 15-13 THEaR I e I, SRR R A 08 N

o psc JTUuvUUiduy gy
CNT_EN |

Timer dock = CK_CNT Uy UuyUyy|
Counter register 05 )04)03)02) 01)(00)(36)( 35)(34)(33)(32)(31) 30/ 2F)_
Counter overflow [

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FF 36

/

Write a new value in TIMX_ARR
15-14 THEES I 7 B, 2 3 A S 2 i 1 B S 4
e SRR (7 L/ T 4R
FEHP g SR, THEEE I O FRAATT AR B SN B (TIMX_ARR Zif788) -1, 7F=AE— s 3
e, SRS IR N URECE] 19 HP A — N s N S SRS AN O FFIR E T
X F AR ZE TIMX_CR1 29 AZ 511 CMS AT 0 I A 2k, @ IE 7 e B i A s, %t L b &
BB, Y. m R (b 1, CMS="017) ) B (b R 2, CMS="10") Jh) L
) Rk (PR SEREE 3, CMS="117)
EMBER, AREE A TIMX_CRL H ) DIR J7 A4z B AR 53 4 7m A al i o .
A AP T35 AR B0 i B P A SR s AT DA I (R R s e P AR s il 28 1 B
TIMX_EGR #7211 UG A=A F4F. 285, THEES EHN 0 FRIaTHEL, o i as b 3 O FFiR T
WE TIMx_CR1 27725 H1 1) UDIS A7 7] LAZE 1 UEV Ffi. 33X A n] DLk S 78 ) TR 2 A A7 2 o 5 BB I B
W23 . I UDIS Miglisy O Z A A= E R itk SRT, TR 20 0 B S Nk fe, 4k
o M N
A, R BE T TIMX_CRL ZF 748 1 URS AL GEBEEHEK) , WE UG ¥ A — AN EH F UEV
TEARE UIF bR & (A=A P IRE SR), X808 T G e R AR AR S B v a8 e, [ Bl 7 A B R 3R
i
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MRATH AR, FTA AR AR, H(RYE URS A1 8 ) 58 bR &AL (TIMX_SR #5725 1)
UIF fi7) gl i .
B EEHE I EE N TIMX_RCR #1782
W T IRES R AT B M ECA TR E(TIMX_PSC %7 f74%) [F1E «
W YT E BN AR AR N T BB (TIMX_ARR 75 7245 1 A
T AR T B T A TR, A B B AE T AR N RO, BRI — AN
S TR IRE (T B 38 e BT 1 4H)

oK psc AEpERERRRERER R

CNT_EN ‘

Timer dock = CK_CNT Uy
Counter register 04 ){03) 02 )01) 00} 0102/ 03) 0405 06) 05} 04( 03
Counter underflow N

Counter overflow B

Update event(UEV) N [

Update interrupt flag(UIF) ‘

K 15-15 {HE s P, SR &R 40 AR T 1, TIMX_ARR = 0x6

o pse JUtuyuuuiugy Uy
CNT_EN ‘
Timer clock = CK_CNT ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ
Counter register 0002 X 0001 X 0000) 0036 X 0035 X 0034 X 0033
Counter overflow H

[
Update interrupt flag(UIF) ‘

15-16 THEE T P 1, N EBIER AR 78 2, TIMx_ARR=0x36
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CK_PSC m w

CNT_EN ‘

Timer clock = CK_CNT ﬂ H H ﬂ
Counter register 0034 0035 0036 0035 )
Counter overflow T
Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘
Note: TEoverflow /=4 UIFHT,  rfv i) xof 5045 22 80 #5533 4 B b

Bl 15-17 tHEEs i P I, e e o SR 18 4, TIMX_ARR=0x36

oK _psc Uy

CNT_EN ‘

Timer clock = CK_CNT ﬂ

1

Counter overflow

Update event(UEV)

Counter register 20 1F 01 m

Update interrupt flag(UIF)

K 15-18 THELAR I e 1], AR - 108 N

oK psc AERERERRRERER R

CNT_EN ‘

Timer dock = CK_CNT vy yuiuuyyl
Counter register 06 {05) 0403} 02) 01 00) 01) 0203/ 04) 05} 06} 07
Counter underflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FD 36

Pal

Auto-reload shadow register FD ><

36

Write a new value in TIMx_ARR

K 15-19 i1 3essid &, ARPE=1 I 58 H4E (1308 T i)
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o _pse UL Uy
CNT_EN |
Timer dock = CK_CNT UuyutuuUUuUy Uyl
Counter register F7
Counter overflow [
Update event(UEV) [

Update interrupt flag(UIF) ‘

Auto-reload preload register FD 36

Wal

Auto-reload shadow register FD >< 36

Write a new value in TIMx_ARR

Kl 15-20 i+ %ssid 5, ARPE=1 IS5 H4E (G Euas it )
15.3.3. EE [\ Tt

1518 Ve 5% S R - 1 M S 1 8 s 1 T X N e SN P M N o Y Il =R - e e
PR XA A PMW (S SR A .

XERETERE N O B BT RS, BOR b N TR A A B LR B 7 2 288 (TIMX_ARR HZEEA
FAFAR, TIMX_PSC T #7484 78 LB AR B3R/ LU BB A7 4% TIMX_CCRx) , N & TIMx_RCR #
S A AP IE .

HETHEERAE T IRATAT— Sf AR AL I 36 3«

B bR R AR i

B ) ORI RGBT R

B O SR N R IR R R . BRI RE R T PWM (R R IE IR AL 128, (B REETE R

N PWM A 2 BT G2 b FE SRt ST, OB A RRI, RS PWM JE 3 o (S B
— IR AT AR, SRR I3 #E 3 2xTek.

B ANk, EREREH TIMX_RCR F A 8 0MEE . AEH MR R g ~4 CalgE
TIMx_EGR H 1) UG 1) B ik il A iy MRz il 4 7= 2, WIB s S Bas e 20, LRl KA Hi3
£, JF H TIMX_RCR ZF 47 & H 1K N 250k B 800 3 J 52 0 H 8 s

TER I FFRIT, X T RCR AT EE, HURT 4 RCR T 4 5 ANA M TH ST 46, MOl B B0
Tk, M. RS 2 TS RCR, 7B LU A g k. i, % T RCR=3K, #
R AL 44 R T FE (BT RCRES A .
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counter-aligned mode Edge-aligned mode

upcounting downcounting

TTAMAA AL NN
et R R R R R R AR A RA
AN AL NN

B E N KNS S S S T A SN A N
ANAAA - I NN
S N N N
ANAA - AL NN

il TT SO S R
R B

By SW By sSwW By SW

Update event: preload registers transferred to active

UEV —>»
registers and update initerrupt generated

15-21 AR EHE R 517, & TIM1_RCR e fras it &

15.3.4. FH&HIR

THECES R I T DL H DA B B S it

B IR (CKUINT)

B MR 1. SN T

m MR B 2. AR ETR

B NERREAN ATRX) « A —ANE I S E N 5 — A e I S Bl or Bt o i, wl DARCE — AN I o

Timerl {E24 7 — AN e85 Timerl6 Ko sids -

R ERET 4R (CK_INT)

MR S i 2425 1E, 1) CEN. DIR (TIMx_CR1 % /74%) 1 UG fif (TIMx_EGR % 17#8) fedsL b
A, I H R B A B . B CEN SIS /il 1, Fio 0as (0 I b st i P9 I e CKOINT $ig it
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CK_PSE

CEN=CNT_EN

T uuyy
|

UG

CNT_INIT

[ 1

Counter clock = CK_CNT = CK_PSC

uuuiyryuuyy

Counter register

31 )(32)33)34)(35) 36 00 01 0203 04) 05 06 07)

K 15-22 —fReps s il s, PRI B B 5 1

AR SRR 1
2 TIMXx_SMCR & 4725 ] SMS=111 v}, Az . TH3088 WT LAFE I8 5 fay N\ i () B 4> B TR BT BT
T
TIMx_SMCR
TS[2:0]
L
ITRx Oxx Tlng or% Encoder
TILED | o0 mode
TI2F Rising [ —2FPLL g0y TRGI 5 EthnrgZLciOCk
2] g Edge TI2FP2 CK_PSC
Filter detector | TI2F_Falling 1 ETRE 110 ETRE 5 External clock >
111 mode 2
cnid |
30 CK_INTf Internal clock
mode
TIMx_CCMR1
ECE || SMS[2:0]
15-23 TI2 AhESm e dy] 1
TI2 1
CNT_EN \
Counter clock = CK_CNT = CK_PSC W T
Counter register 34 35 36
TIF
/V /
Write TIF=0
15-24 ARSI 1 T ) LB
AT SRR 2

i S TIMX_SMCR 2178811
s 50 .

ECE N 1, it THEERREMAE SN Rl A ETR BO5E— A ETHITECT
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TI2F§ or%

r
TILF \
f or% Encoder
mode
TRGI 5 External clock
mode 1
CK_PSC
Divider ETRP Filter ETRE 5 External clock d
/1,/2,/4,/8 DTS | downcounter mode 2
ETps ETE CK_INT§ Internal clock
ETP mode
e | e
TIMx_SMCR  TIMx_SMCR TIMx_SMCR

| ECE || sms[2:0]

TIMx_SMCR

B 15-25 T2 Hh3a ik S AHE B

FCK_INF mmﬂ

CNT_EN |

FR L L
ETRP LT L

ETRF \ \ \

Counter clock = CK_CNT = CK_PSC H

Counter register 34 >< 35

15-26 SN 2 2 TR 4 ]

15.3.5. #IR/HLBHEE

T AMEI ORGSR S S (SR TEES) , SRR S RN
W, MBI , RS (R

BTN A3 S (K] Tix S SRR, HPEE— AN S IS5 TixF. RS, — AN 3 i 4
SRR AMEE (TIXEPX) BT LA A AR R 42 ] 32 (0 N i R B0 3R] %43 Sl A ST A

WIRFFAE UcxPS)
TIIF_ED
i : Toslave mode controller
TI1F_Rising
n Filter TI1F Edge ‘ - * 0 TI1FP1 o1
fDTS downcounter detector‘TllF_Fallmg 1

TI2FP1
[CCIP/CCINP —
CCIP/CCINP 10 |ic1 Divider |IC1P§

TI2F_Rising(from channel2) /1,/2,/4,/8

TI2F_Falling(from channel2 — TRC
— P ! ) 1 From slave 11

mode controller

| ccas[ro] [ Icpsio] | [ cciE |
TIMx_CCMR1 TIMx_CCER

K 15-27 i/ LhB0@EE (. JEIE 1 AN
i H BB A P AR — AN TR AR T OCxRef(F B RO ME ke, B I AR i U 52 5 2856 B AS 5 B
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| APB interface |

= ite CCR1H
Read CCR1Y o2 b < J@rite CCR1H
S read_in_progress | © < .
Read CCR1 Ty 3 R lrite CCRIL
R Lapture/compare

capture_transfer
‘compare_transfer

CC1S[1] 5 Capture/corr.\pare shadow | °
cc1s[0] L Comparator (from time base)
TIMx_EGR
CC1G CNT>CC§1
P | CNT counter | ~ CNT=CCR1
I—)

15-28 iR/ AGHIE 1 13 H

CC1P | TIMx_CCER
OCREF_CLR, o outent
[ o 0 Utpu oct
ocref_clr_int x0 Mode D
ETRF 10 1 Con koller
CNT>CCRL [ Output Seaq 10CLPTI11
_ Mode »  time
CNT=CCR1
controller | OCL-REF | o rerator CEIN-D L
10 0 Output OCIN
0 lox 1 Mode
1 Controller
A
TIMx_CCER
TIMx_CCMR1 TIMx_BDTR [ccINp] [ccinE] cciE |
OCICE |0CIM[20]] [DTG[7:0]] TIMx_BDTR | MOE | 0SSl | OSSR

P 15-29 i $/ L B i i R (EIE 1 & 3)

OCREF_CLR
ETRF TIMx_SMCR —» Tothe master mode controller

1 0CCs

CNT>CCRA —Output
— Mode Output
CNT=CCR4 oc4
Controller | OC4REF enable 7D
circuit

CCAE TIMx_CCER

MOE | OSSI | TIMx_BDTR

TIMx_CCMR2 | cC2M[2:0]

MOE TIMx_CR2

K] 15-30 Hili 2R/ L B IE 1 Fan 56 7 (B TE 4)

RN — DN PR T AR — DN A . 35 AR E T T A7 4%
IR, WRRAEE THARS L, REHEEH B TEER AT,

TELERE R, TS T2 N B E I B 7o fede . RE T 22 I N AT 28 3T Lh A

15.3.6. FIAHHIRBLR
RN PRAT, SRR lex (55 BN ARG, THEE 0 AR E B SR LB A 3. 4
RAFREAT, MHRNE) CoxIF A3 (TIMX_SR Zi/74%) #E 1, WURAPMER/ERITIF, Wb irig k.
WK AR EAR CoxIF irE O & Nm, WEEHHFIFE CexOF (TIMX_SR #Ff7#8) #E 1. 5 CcxIF=0 AJ
kR CoxIF, U TE TIMXx_CCRx 2 f7-#% H H 4l SR 40 . rT i R CexIF. 5 CexOF=0 A&k CcxOF .
PAR 5 5t AT 76 TIL S N ) _ETHR I SRTH B 2R (B 2 TIMx_CCR1 & f#asth, PIRIT:
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P R A . TIMX_CCMR1 LA E] TILFIN, FreAS A TIMx_CCMRL Zi {74 H1f CC1S=01,
HEL CCIS AK/00', MIEICE NN, I H TIMX_CCR1 ZF A48 A R ik,

FRAE i N AS 5 IRF R, 0B A N R U A O P TR I 5 (BRERON R Tix B, N I U A A A 2

TIMX_CCMRXx Zif7# 1) IexF fir). REHANG S1ERZ 5 AP i B n e 8 Bk al,  3RAT1408C

BEIEPE A AT 5 AN B E A DIRERATTAT BA(BA Fek_int S5 IE S RAE 8 K, LAIAAE TI1 E—

WHE SOV AE e, BIZE TIMX_CCMR1 %144 F 5 A\ IC1IF=0011.

e TIL JEIE R A BB, 78 TIMX_CCER 22885 N CC1P=0( - THY)

Tic B S N T A o RS, FRATIAS B IR R A AR — AN U P R N 21, DRI S0 A B A

1E('5 TIMX_CCMR1 #4723 1 IC1PS=00).

% H TIMX_CCER % {7 #5f) CC1E=1, fvVriskitHuas Bk e .

SV & VN ERUE

PR SR PR, TR B B AR % B TIMX_CCR1 %7 /745 -

CCLIF bl W B (P Wi E). R4 A 2 ML MHRIRIT, Wi CCLIF K % iERk, CCLOF i E
1.

WEE 7 CCLE 7, W&r=4—AHll,

N7 ARFRAEIRG B, B B R AR R AT, XN T e B R A R AR B 2 SR
A EUEE < 70 AT RE AR I SR AR R .

¥ WE TIMX_EGR 2 728 ) CCXG A7, A LB BopE = A= f Nk b s R .
15.3.7. MIAFIFER (PWM input mode)

A TR BN T IR L — AR, BP0 4h, A S N PR A [

f

PIA lex {5 5 WL 2[R — A Tix fA .
R 24 lex (55 N a 2, HRARE .
Horp—A TixFP 5 S YA E Al A G 5, 10 A A i) 2 4 B A R A A

1, MFEENER AR TIL L PWM G 5K E(TIMX_CCR1 %7 #4) Al 5 = LE(TIMXx_CCR2 #17-4%)

i, BAASPERITT (BT CKUINT S5 53 4 85 1)

%4 TIMX_CCR1 B %N : E TIMX_CCMR1 {743 CC1S=01(G&+ TI1).

W TILFPL (K Rt (S A #8508 2] TIMx_CCR1 RS R 1H58%): B CC1P=0( - JHEA %%).
%4 TIMX_CCR2 B %4 N: H TIMX_CCMR1 {743 ) CC2S=10(G&+ TI1).

5 TILFP2 (145 R (i 385 21 TIMX_CCR2): B CC2P=1(F &I H 0.

AR AR NS S B TIMx_SMCR 2777 2 1) TS=101(i%+% TILFP1).

Bic B M A 2 N E A B TIMx_SMCR # ) SMS=100.

ffifedHik: B TIMx_CCER Zif7#:+ CC1E=1 H CC2E=1.
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TI1 L
TIMx_CNT1 0004 ¥ 0goo ) 0001)( 0002 ) 0003 ¥ 0004 X 0goo)(
TIMx_CCR1 0004
TIMx_CCR2 0002
IC1 captug/& IC2 captuM IC2 captuM
IC2 capture Pulse width period
Reset counter measurement  measurement

15-31 PWM % A5 7

15.3.8. B H HER

7E4i AL (TIMX_CCMRX & {725 ' CCxS=00) T, % th ELEE 5 (OCXREF FIAHRL ) OCX/OCxXN) e H

e th o o BN A A RBOIRE

PPN Y OCxM=101, E ] 5% B %t LS 5 (OCXREF/OCX) WA ROk 7

(OCXREF #A2 Nm A #%),  [AIlT OCx £33 CCxP A I 115 5

T ARG T4 S LU B AP 2R AT B Al (0 L s S . B TIMX_CCMRX & 47

IXH OCXREF #¢5 B v -7

ltn: CCxP=0(OCx EHFHERL), N OCx #iE NmHF. B TIMXx_CCMRX Z 4%+ i) OCxM=100,

5% E OCXREF 155 k.

T, 7E TIMX_CCRX 81 A7 2 MTHEES 2 18] 9 EU AT SR AEEAT, R A 6

GRS A KA T SR o 0 2 1 T T A6 HE BB S — A R A 4R
15.3.9. frH LR

BT ) e A2
A RIS, LR Dhae floan N4k
| ]

S B BT

RIRIEHI— Mt EoE, s0Efam— B g N a S22 20nt . S8 S LR A A2 2 1

Bt B e 2 (TIMX_CCMRX 224725 i OCxM A7) Al A% 124 (TIMX_CCER & f£#5H i CCxP £7)

58 SUPIEL S H B0 R 51 E o 7E LB UCECR , 51 BT LR RF& 1 #8 P (OCxM=000) . B 1% & i
A HF(OCXM=001) #% ¥% B G &L (OCxM=010) 5 i T il 4 (OCxM=011)

W B WRR S AR 88 AR B (TIMX_SR 25 /745 1 1) CexIF £7) .

B T AR B i (TIMX_DIER 25 /78541 /) CexIE £7), TP~ A —/> .

TIMx_CCMRXx "] OCXPE {7145 TIMXx_CCRX & {7 #4572 13 77 2 F TR 4R A A7 48 . 7Rt LU OB T

FH M UEV X OCXREF I OCx % H % B 52 .

()2 (6 B AT LAIE BITH B 00— oH 0 1T At b A o (FE Bk A 2 ) A P R i — > Bkt

i HH PO = I A R

1. PR B (NS, AN, TRAMIIER).

2. B AR B EE S5 N TIMX_ARR 1 TIMx_CCRX #1748 .
3. MR E P — A BTSSR, % E CexIE i

4. iR A, .

— R it ¥ 5 CCRx ULECIEHEE OCx i 51 1, ¥ & OCxM=011

— B OCXPE = 0 22 izt 4 &5 17 8%
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— B CCxP = ORIy i f P AL

— & CoxE = 1 f#ifEHih
2020. W E TIMx_CRL1 #F {7481 CEN 7 )3 shiH4ss

TIMX_CCRX & 47 RE W LE AT AR I Mk 308 1ok 40Pk 47 SR AR il R TR, 2% PR R Pl 8 35 7 2
(OCXPE="0", U] TIMx_CCRX (5 #5788 R BBTE R A N — IR R F A B 500 . FIRISGH T — M+

Write B201 in the CCIR register

Counter register 003A 003B /BZOO B201
TIMx_CCR1 003A ¥ B201
OC1REF=0C1

Match detected on CCR1
Interrupt generated if enabled

15-32 fr i be s, #%: OC1

15.3.10. PWM &=,
ok B8 B A AR SR AT LA A0 % A — A TIMX_ARR 277223052 2 . 1 TIMX_CCRX 25 1722152 o 25 L 19

7£ TIMX_CCMRXx ZFfE28 H ] OCxM fiz’5 A “110” (PWM A& 1) 8¢ “111” (PWM R 2) , fEUSHH
S E AR OCx i B IE =4 — % PWM. DA JUE I ¥ B TIMx_CCMRX 271725 1] OCXPE 7 BEAH B [ 7125
WA, RJEEEERE TIMX_CRL %7381 ARPE 47, (FE 1) b it Hal it X o= ) i i 15 3 F 2530010 75

PCERAE AT A, PR A A ReE IR B T Ede, BT EE T a6 v B,
Zl R ¥ B TIMX_EGR #4748 1 1) UG AR WILAA B A 1) 2 47

OCX [Fitl kAT LUB I B 72 TIMX_CCER 75 /785 11 (1) CCxP {7 ¥ &, ‘& Al LA B Ay T sk i T
. OCX Kt Hi A gEil i (TIMX_CCER Al TIMX_BDTR {745 "H)CcXE. CcXNE. MOE. OSSI fil OSSR {i.ff]
HAEFEH. V£ TIMX_CCER 2747 #5134 .

7 PWM (R 1 80 2) B, TIMX_CNT A TIMx_CCRX ZALAERFAT LU, (KHE T 38 (1015607 1))
DL E & 5754 TIMx_CCRX<TIMx_CNT #{# TIMx_CNT<TIMx_CCRX.

R4 TIMx_CR1 ZFf7#%H CMS A7 [IPIRAS, I 28 AR08 7= A VR X 55 (1 PWM {5 5 Bl e 571K PWM 15

=
To

PWM A #5x$ AR
o [ LitHAE

4 TIMXx_CR1 ZF {748 1) DIR AR AT 18] Bit 3. 25 FilZ&— PWM B 1 5. 4
TIMx_CNT<TIMx_CCRx iif, PWM 2% {55 OCXREF N, HNNK. % TIMx_CCRx H i b EH KT H
FERHAE(TIMX_ARR), ] OCXREF fRFF 1. MR LI {E Ny 0, ] OCXREF R FF4'0. TEN
TIMX_ARR=8 I} i #5%} 55 i) PWM i 92451 o
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Counter register 01 2)3) 45 (6) 7N 8) o)1y
OCXREF
CCRx=4 L““““““““‘(44444447
CCx1F
OCXREF
CCRx=8
CCx1E (444444444447
OCXREF__ 1
CCRx>8
CCx1F
OCXREF 0
CCRx=0
CCx1F

15-33 BIRN 5 PWM i, 1. (ARR=8)

o [ TIHHNEE

2 TIMx_CR1 47241 DIR A7 4 & i 04T 1) T 1%k

£ PWM 8530 1, 24 TIMX_CNT>TIMx_CCRx i &% {55 OCXREF A&, HN NmE. % TIMx_CCRx F itk
BAEKT TIMX_ARR ) HZh E2E3ME, W OCXREF f-F:R'1". %I T ARE L 0% ) PWM 3

PWM H gt AR

2 TIMX_CR1 #4745 ) CMS LA 900 Jy g i S = (A A O TC B X OCXREF/OCX 15 5 #8E AH R
ER). WHEAFTF CMS AR E, B A ERT AR M i B g 8 1. EHEEs i b g #8 8 1. alioe
THEES ) AT SRS B E 1. TIMX_CR1 & A7 8% FR 1 THE07 AL (DIR) HAE A 5587, AN ZEH BB EE .

Bl 12 GO 5 1 PWM BRI BT

B TIMx ARR=38
B PWM 1

B TIMx_CR1 FA7#1 CMS=01, 7EHIXFFRET, M8 ml B i3 & ichs &
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counterregser 0123 S EDEDEE LG
OCXREF
OCRx=4 ‘
CCx1F CMS=01 A
cms=10 A
cms=11 A P
OCXREF
CCRx=7 B
COx1F CMS=10 or 11 \
OCXREF
1
CCRx=8 CMS=01 h
CCx1F CMS=10
CMS=11 A
OCXREF
CCRx>8 CMS=01 f
CCx1F CMS=10 A
CMS=11 A
ocxrer —0
CCRx=0 CMS=01
CMS=10
CCx1F f CMS=11 f
a b
K] 15-34 H X551 PWM 3 (APR=8)
18 FH gt SR U R

LIS I NG SR C o 5 W P o 5 e s O A T D W R 0= 007 = - A T o8 2 o T SN B BT
TIMx_CR1 # 47 % H DIR AL 4 RT{E . BeAh, AR & DIR F1 CMS iz,

B O IS AT R R SR S5 TR, ORI P AEANTT AN I 45 . el — s N THEs
A KT B 2 E N AIE(TIMX_CNT>TIMX_ARR), W7 AR B0, ook 2as Eve m bk,
Bk S EiH L. — 5K 0 53 TIMX_ARR MBS NTHEEE, 7 g sas, (HA =R F4F UEV.

B A O SRR ORI I TE R AE R BT 1 AR — AN T (B B TIMX_EGR A1 UG £ir),
H HAN AT AT I R B SO B3 148

15.3.11.  EFMaHAIEXIFEA

R A E I #R (TIML) RERS 4 tH I % HAMB 5, I HLRE WS A B4 HS (0 % I SCIT RN F38 o I BRI [V 38 5 4 AR
NBEIX, P BAZARYE IERE i 2 AN E AT R Ik (R P 4 A SE I YR S (R SE IR 458) SR e 4B AE X I (1]

Pie & TIMx_CCER i 745 11 1) CCxP Al CCXNP iz, R ARy HE—Nin HH i 7 e B AR P (32 % e OCx BUE AR
i OCxN)s

HAME 5 OCx Fil OCxN @i~ Fil#z il fir () 4 & dEAT 4] . TIMx_CCER 751745 1) CcxE #il CexNE £,
TIMx_BDTR #1 TIMx_CR2 {241 () MOE. OISx. OISxN. OSSI 1 OSSR fir, W2 xx A 4 h e ) H
ANy HHIETE OCx Ml OCxN AL Kl )i, FEF#3] IDLE R (MOE T &2 0) 58 X 0 -

[F]f 5B CexE Fl CexNE Arfdi AFEIX, WIRAFAERI ZE ik, NIEE R & MOE fir. & —/MEE#HAa — 1
8 FLIFEIX K 4E#E DTG[7:0]. %155 OCXREF AJ LAy=/E 2 Bt OCx Fl OCxN. 44 OCx il OCXN A&
R

B OCxiithfE 5 55HESMA, REEN LAWY TFSHE5 0 EANE — AN EiE.

B OCxN i E 5 5% E 5k, RS LAY FSHE 510 TBRE — DB,

U0 SR SE IR KT 24 A R % e 55 B (OCx B0 OCXN),  TUIA S22 Ak IS B ik e«
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ALK R 7 AEX R A AR i A5 5 R AT 25 (55 OCXREF ZIFIK &R . (i CCxP=0.
CCxNP=0., MOE=1. CcxE=1 JfH. CcxNE=1)

OCXREF ‘
OCX
|
OCXN ‘ ‘
<—» delay <—» delay
15-35 AL IX 4 A EL A
OCXREF
0CX ‘ ‘
OCXN <—» delay
15-36 SEIX P AR KT Fbk b
OCXREF
OCX
OCXN ‘ H delay

15-37 FEIX I AE IR KT 1E ik ot

B NS RBE X IR #Z AR B9, B TIMX_BDTR #1748 1) DTG (i 4ifEfi & .
E M OCxXREF #] OCx B OCxN

RN GRE . fl tik PWM), B ACE TIMx_CCER %17 #:f] CcxE Al CexNE fiz, OCXREF
A LAYE E [ 21 OCx Bl OCxN [Fiffrtt o IXANIhAE AT LAZE B AN AL T IE R0, fEREANM I Rl —A
RERR I (1 a1 PWM BCE S A Ao 5 —AMER, RPN IR AL T80, 8kt TA 0P A
DA TR

A A EE OCXN(CexE=0, CexNE=1)if, ‘EAhex A, 4 OCXREF A B4 &, flhn, 4k
CCxNP=0, Jll OCXN=OCxXREF. % —7Jjifii, 24 OCx #l OCxN #{#{f# fEI} (CcxE=CcxNE=1), 43 OCXREF Ny
= OCx A2 11 OCxN #H/, 4 OCXREF kI OCxN 2 9H %

15.3.12.  HARNZEDRE

M R ZESHRERS, ARIEEA IR, AR R A5 5 A S B s i, iR AT,
OCx 1 OCxN iy tH AN B 7E [7]— I [ [/ B Ak 3 2k P |

A ZEURIE T DA RIS N ST, B DR A R U

B CPU LOCKUP %t

By CSS W= R failure A%

RGEN G, FEBREPEELE, MOEANK. #E TIMXx_BDTR 2 {74 1) BKE £ 0] LAE BERI 4= Th g,
RS NAS 5 (AR P BT DG I i B [F) — A7 28 R 1 BKP {7k #. BKE fil BKP 7] LARIN #1& k. 245 A\ BKE
1 BKP i}, fEHIEBANZAIZA 14> APB B4R I IR, R ZESF—A APB B #E 2 5, A he
N RS PN R
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K9 MOE "R FiE 1T A& b I, 7ESEBRE 5 (1 FAE S Hh i) A R 2D 42 147 (TE TIMx_BDTR %5 725 H1) Z [7]
WE T ANERDEE. XA RS RS R DS S RFEDE S AR FEA, RS e e S
MOE=1, Wi & Z Bl LA th N —MERS (518 4) A Be i B B IIE . KR FAS AR R E S M2
EEZERC

R AR ZE I (FER 2R N\ i HE A 58 1 ), A R IR

B MOE figli s biniEke, Kt E T HARE. FRRESFHEZMRE(H 0SS Arik#%). XA
MCU (1437 5 5% A IR IR A 25
B —H MOE=0, f—MiHi@iE i i TIMx_CR2 F 478811 OISx A1 V. Wi OSSI=0, Nj5E
B B REBUERE T, 75 UM RS HH AR 4 R
B Y E AN
> B e E T E DR B RPRAS (R T o X2 Rb AR, BIE 5 I 35 A e,
Thae A 2.
> IR E BRI B R AR AR, FEIXAE AR 2 R A R, EIEIX Z JERYE OISx A1 OISxXN A7 4571
FESP DR B 3 1 o BIAEZE XA 0L R, OCx Al OCxN AN REw A I IR 5h B8 R i B~ v, BN
HHTEE MOE,  FEIX e [A] Hl 17 100 R K — 26 (K2 2 4> ck_tim fr B 407 1)«
> R OSSI=0, ENfRMERes, SMRFFER R 28— H CcxE 5 CoxNE Z—A8m i, ff
Refi A e
B OUREE [ TIMX_DIER FA7E& T BIE AL, HAIGARESFRE(TIMX_SR FAF4 1) BIF A2) 911, U™
A AN
B REE T TIMx_BDTR #FfE# 411 AOE fir, £~ —/NEEi ST UEV i MOE fifl HzhE A7 #Hilan, X
ATV REEATRIE . T, MOE R4 MRFFICE B A E 1 Ui, SXAMRRME W] DL AR 22 20710, IR
AT RAERI i N T B AR AN A B L PR IR e o 2 e A b
e REFANNHEPEER. Brol, MR ERNG R, AR 2h e @ ) % & MOE. [, RE&
P& BIF ANREHEIE % o

AIZERT LA BRK A=A, B MR AT g2, H ol TIMx_BDTR 47 #% 1) BKE 7T

BT R A N AN A, R R R R S TS R ARIE R AR R 1 2 A B RV P RS LA E
ZHBEIXKE, OCX/OCXN L E R A% LR A, OCXM BCHE, A ZE(EREFHE). B Al L@t TIMx_BDTR
AAFAR I LOCK £, M =ZGfRAP ik —Fh. 75 MCU E A7 J5 LOCK A A b ik —ik.

T B e R AR 2 1) A S
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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)

TLT

OCx

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

OOC%(\I delay| <> delay H delay

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

Hb 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) <4 delay

ocC
oceN - ]

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

OCx

&1 15-38 Wil L) 2 5
15.3.13.  fESMEFHAERR OCXREF 55

KT —ANEEREE, % E TIMX_CCMRX a7 785 P X M K] OCXCE £ 4 1, REWs ] ETRF % N\ b ) /& B P

8 OCXREF 15 S Hi{lk, OCXREF {5 5 ¥ R FFNMRHEF, E2T — KK EH 4 UEV.

ZIhEE A T H s e scoR PWM B, TR BE A T am .

4, OCXREF 155 1] LABKEI—ASLhEeds i, Tl fift. iXp, ETR LARCEWT:

1. AR Ak R T 43 AT B A AL T3 AT TIMX_SMCR %3 7728 H ) ETPS[1:0]=00-

2. WAZREE AR B S 2: TIMX_SMCR 2747 88 H ) ECE=0.

3. M A R AR M (ETP) RIS M i R B 4% (ETF) AT LA 5 ZEAC & .

THERERT Y ETRF # N AER, SR ANE OCXCE [fi{f, OCXREF {55 MIahfE. EX/Mil1H,
2 TIMx 3 & T PWM #.

EN
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(CCRx)
Counter(CNT)

ETRF

OCxREF(OCxCE=0)

— I I

OCXREF(OCxCE=1)
OCXREF_CLR / %:REF_CLR
becomes high still high

15-39 & Fx TIM1 1) OCXREF

15.3.14. 753 PWM HIF=4
MFE—AVEIE AN I, TEEEA CoxE Al CexNE. 7E& 4 COM commutation SHAFRS, X144
TSR AL PAL L B T A7 2L XFE T AU R B R — PRI E , IR R — N Z1 [F] A& o Bl S 1)
lit'® . COM A LLEIL X E TIMX_EGR #FfE#:) COM A b =4z, A TRGI sl fd@el s 4.
M4 COM FAFI 2% B —ANMFREAL(TIMX_SR #7851 ) COMIF £7), XIfE ¥ & T TIMx_DIER

FAE B COMIE £i7, NF=A4s—ANrhl .

15.3.15. Bk R,
BT (COPM) 2 BT c 22 B3 b ) — AN o SRR 28, 90 4 0 SR L S — AN, S —

PPl P AIRER 22 S, 7 A A K T AT AR 4 ) A Jk o
AT DL A AP A8 R s TS, AR LE RO s PWM BT A . B TIMX_CR1 # 17 4%

(¥] OPM {45 L £ Bk p s 2, SXFE AT DLLL T8 B s e AT — AR AF UEV 11k,
B PR ST B TR B AN R, A BEP= AL — AN ikah . BB/l (et S8 ISRk, A2

THE:
||
B A RO HEEE CNT > CCRx

H) B8O 1HE8% CNT < CCRx < ARR (H#5/h, 0 < CCRX)

T2 H
OCLREF
oc1 |
TIM1_AR Rﬁ
TIM1_CCR HI
5 [
€ J_,_F
=}
(o]
O ;
0 ‘ >
<> t
tDELAY tPULSE

K 15-40 H kb s il 5
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Blln, T TI2 BN BRI 2 —A EFHEFFAE, 1R toriay ZJ5, 1E OCL L= —A KR
truse M IE K
8/ TI2FP2 1 Afit k1
B E TIMx_CCMR1 FFfi#s 1) CC2S=01, it TI2FP2 B{ZE] TI2.
B F TIMx_CCER #Ff7# 1) CC2P=0, f{f TI2FP2 fEusAa il _ Tl
B & TIMX_SMCR #2891 TS=110, TI2FP2 1F A MAR 2042 il 23 1 fih &% (TRGI)
B TIMx_SMCR #7783 H 1 SMS=110(fil & 3X), TI2FP2 H K 5 5hit- Hods .
OPM I TE B 5 N LU AL 27 7 2% R B YR E (255 BRI e 31 36 R U8 TR A0 )
B tDELAY H TIMX_CCR1 #7728 B E Lo
B tPULSE M H3h25 8B LR 2 (A 1) Z2E 2 (TIMX_ARR — TIMx_CCR1).
B BE R A LU DUEC T 2= AR AN O B LRI, vk S ik 30 ke # A I 7 A — S A 1 31 O I
/2 E TIMX_CCMR1 ZF /7451 OCIM=111, #A PWM R 2; MR 75 24 Mk FE A RE TR 4k 27 17
. H TIMx_CCMR1 H1ff) OCIPE=1 fl TIMx_CR1 % fZ#:F[) ARPE; #RJ57E TIMX_CCR1 & fEa8h
HELEME, 1£ TIMX_ARR ZFfedtHIRE BahR8Ml, WE UG k™ B — Mg dl, RIGEME
TI2 B —M RO A . A, CC1P=0.
FEXAMI T, TIMx_CR1 #FA£#5H11f) DIR #1 CMS £ 1% B IK .
By R —AN ko, BTl i & TIMX_CR1 #7243+ ) OPM=1, 7EF — NSRS -(Cair 533 )\ E 30
A B 3 O)i 45 1E T2
FeBRIEOL: OCX HRIEfHRE:
FER P REIR 7 Tix SN B L IS DB 4 3 B CEN A7 LS it $uds . AR5 T s A0 b A 1a] (0 b 4
B T R (R IX SR E TR e I b R, e PR T RIS 3 1 BN E S tDELAY .
WUREE DL/ NE RS R, AT LI E TIMX_CCMRXx Z /788 ] OCXFE fiZ; i OCXREF(F1 OCx) Bl
N 7 38500 T AS P L A PR 5 SR, i 0 a2 5 LU DT TG (033 T — . OCXFE R 7EIBIEC & > PWML il
PWM2 5 AL F FH

15.3.16.  ZmigESE: O

PR A A1 VRS 02 AR 2 R PE TI2 Bihifit 4, W& TIMx_SMCR 277748 H (1
SMS=001; #E A7 TIL i, W& SMS=010; 1R+ EasFE7E TIL A TI2 34yt %, E
SMS=011.

W% E TIMX_CCER #4748 1) CC1P Fl CC2P i1, W LU&H#: TIL A TI2 etk Wik 2, &n] LU
NIEB AT o

PN TIL F TI2 3% FHRAE IS B gmbd 22182 . 25 table 35, iU it C4 5 3(TIMx_CR1 %47
FH CEN=1), NITH#% ARTE TILFPL 8% TI2FP2 LA Bk 3Kz . TILFPL il TI2FP2 /& TI1 F1 TI2 7
I N GER ARV E ME T R IR AT, W TILFP1=TI1, TI2FP2=TI2. MM IMANGE T
MBI, P2 7 UK R T 155 o RSP AN NAS S BRI, T ) Bl R, A A
X TIMx_CR1 £ 25 1) DIR AT AHM () B . AETHEES RIS TIL thE AKEE TI2 vH 3 [ S T
M TI2 1HE, R (TIL B T12) kA< 5 DIR i,

Gmith s Fe PSS REA PG T T — AN 7 RDE LR AN Bl X R THEEE HAE 0 2 TIMX_ARR
AT AR BB 2 IR S B (R 17, 502 0 B ARR THEL, B2 ARR 2 0 1150 . A LAZEFF UG T80 A
WAL E TIMX_ARR; [FIFf, i3k, LLBeas. Wi, EAETEEs . Ao MarvE S0 TR . gmidas
BRI B 2 A He 7S, RUEANRERINHEIE . fEXAMESR, T ARSI S B g ) 8% (10039 5 Ry T ol
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M, BT RS N B IR LA R B D2 B . 807 M) S5 A E AL R S TR L (R 7 A R o R R %0
TR ATREIA A, RS TIL AT TI2 AS[E] i AR e

RS THEOT R S5 AE SRR

Active edge Level on opposite signal TI1FP1 signal TI2FP2 signal
(TILFP1 for TI2, TI2FP2 for TI1) Rising Falling Rising Falling
Counting on High Down Up No count No count
TI1 only Low Up Down No count No count
Counting on High No count No count Up Down
TI2 only Low No count No count Down Up
Counting on High Down Up Up Down
TI1 and TI2 Low Up Down Down Up

IR E RS A T LLE RS MCU SR A T AR 88 . (HAZ, — B A R aeRe i i 25 1
ZEEh H F BB S, ORI N T i S TR . Shas ot A28 = M5 SR E s, WTRLHEE
B AN R W AT AR TR R AL

TER A EERE R SEE], Son TS S R AR FER . EIE RN T RIERE T XGLIE, A
Flah2 gl i, Lol mr e e G 1AL B — MmN e A IR, SRATBCE B E

T

CC1S="01(TIMXx_CCMR1 % {7 %%, TI1IFP1 ML F] TI1)
CC2S="01'(TIMx_CCMR2 % {7 %%, TI1IFP2 L4 F| TI2)
CC1P="0'(TIMx_CCER #f7-#%, TI1IFP1 AJ¢AH, TILFP1=TI1)
CC2P="0'(TIMx_CCER #f7-#%, TI1FP2 A J¢AH, TILFP2=TI2)
SMS="011"(TIMx_SMCR 751748, Frf i N3S7E T AT B 20)
CEN="1'(TIMx_CR1 # {7 8%, i1 fdag

forward jitter backward jitter forward

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

K 15-41 Gt g aUR T Eas i A F e
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forward jitter backward jitter forward

TI1

L7t N s s B

Counter 1\_’7

djv;w\jjm—‘ up down

] 15-42 ICIFPL JObH ) 4 At 2% 2 11 455 2 s3]

2 E I RO B R A S R U, BB B M T A B B (R 8 AN B AR S A 2 i R,
AT LA A D as SR AR B, SR EhASRE R R, I, WOEE) o HaRHUE 550 g i 284 ]
W AR o MR ST TR A TR B, R DA 1 S A TRt - s . SR AT REAAE, AT DA B A
BB =AM NS A2 (RE S 00 AN, RIS —ANeErss4) .
15.3.17. ERIRHMmAFREINEE

TIM_CR2 ZF /72811 TIAS fi7, FVFEIE 1 M N JEN 88 ERER — AR a0 g, S 3 N\ i
24 TIMX_CH1. TIMx_CH2 #1 TIMx_CH3.

S uld H RE SR T BT A E I BRI AR N ThRE,  dnfh e B N A 3R

15.3.18.  TIM FI4ER iR 5] 25

TIMX 5E I 25 B 7E 2 s QT A — N IR [F) 20 . AR, 1 B R Ak A2 X
MAER: BAAER
TERAE— AN AR, THEE R I T AT 35 RE 08 BT RN AR 1L TR, W TIMX_CR1 #2451
URS ALK, 3877 — N FF UBEV: AR5 I AT I P4 a7 47 245 (TIMX_ARR,  TIMX_CCRX)#B#% 58T 1.
TECA R B, TIL NG BT S 800 B s =
B OFCEEE 1 DI TIL M ETE. BCE MO IERA DA (TEABI R, N EAT IR A, R R
IC1F=0000). fil & A b A A R i, PRAA RN E . CC1S A7 kB AHligkds, &
TIMx_CCMR1 %74 CC1S=01. & TIMx_CCER %74 CC1P=0 LL# E Wtk (R A _ETHIY)

B & TIMx_SMCR #Ff7#H SMS=100, MEEEMHNEMEN; B TIMX_SMCR #FFf##4H TS=101, ik
P TILAE N

B & TIMx_CR1 7 ff#8+ CEN=1, BEalil#ds.

HEES T OAR IS BRI it 8, SRS IEW S E S TIL I A ETHS, B, s sis 2R M 0 &
WOTMETH G FIR, fil & bR & (TIMX_SR ZAE 8 TIF A1) B, M4 TIMx_DIER Z7Z4%+ TIE(H W f# g
PRI E, FEE—AN R R

TR R 2 B E R A A28 TIMX_ARR=0x36 I (11 . 1E TI1 _E TSR TH5 2% (1) 52 b B A7 2 18] (i FE I
BT T2 N i P 2 [0 P B
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CK_PSC

uG

[

TIF

count dock = ce_ent=ckpse | | | | [ |1/ LIL LD LT LT LT LT L)

Counter register 31 EEEE 36 @m@@m@@
’—

15-43 RALARE 2T 942 il FL i

MR TR
2 I rP SN I TR R TS

FEQIR BB, TR HAE TIL SR ) Bk

B EMIE 1 DUSI TIL BT BB S N JER 8371 v (A6, AT EJER, FrLLREF ICLF=0000).
filb A B AE R R T A es, FTUAATR ERCE . CC1S A Tk B N skiE, & TIMx_CCMR1
A7+ CC1S=01. & TIMx_CCER £ a1 CCLP=1 LA A 1 (R RIS FE~F)

# TIMx_SMCR 77 {7484 SMS=101, FCE R #1180 B TIMX_SMCR {74+ TS=101, i&

B TILAE NN

# TIMx_CR1 #iff#%+ CEN=1, FaNiTHEs. 14T, Wik CEN=0, NWiHE&HAGEEs, &~

WA A LT T

W TIL NG, THEES TR MRIE P B 5, — B TIL AR s S -8, 24 S B8 o a5 1k i AR s
TIMx_SR H11#) TIF b & .
TIL _E TV FITHEES S b s 1k 2 (] A S B B R 1 TIL % N\ g (1 26 (R 20 FL B

TI1
CNT_EN

Count clock = ck_cnt=ck_psc

Counter registagx :X 33

34

U

(3536) 37) 39

TIF
Write TIF=0

15-44 [ BT IR2 1) L%

N\ b P S e T AR
FE R T, THECERTE TI2 SN B B TR IR 84 1 L33
Pe EETE 2 A TI2 ) EA . BoE M N IR A T v (A, AR EALMIER S, fR¥F IC2F=0000).
il AR PR AE PR T i g, AFHEERE. CC2S i KA Tk AfkE, & TIMx_CCMR1 %
1745+ CC2S=01. & TIMx_CCER Ziff#sH CC2P=1 DA & At (R A MG FE~F)

& TIMx_SMCR 7 {754 SMS=110, & & &5 8filk#E:0; B TIMx_SMCR #Ff£#sH TS=110, ik

P TI2 198 NI -
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A TI2 HI A BT, THEESTTIRAE A RN BRSNS, RN RCE TIF fre TI2 BT AT 4ds
JR T A HISER,  BRT T2 N\ i ) 2R )20 L

TI2 ‘
CNT_EN ‘
Count clock = ck_cnt=ck_psc
Counter register 34 EEEE
TIF

15-45 1955 20T iR L %

MER: SRR 2 + AR

AR e X 2 AT DA S — Al A R (AN BRI A R 1 A g As A B R ER A — A . IXE, ETR 554 H
PRSI BN, TE R, TR i A= mT DU 8 5 — N A b RSN o A gl A
TIMx_SMCR #1725 TS fizik#% ETR /F4 TRGI.
ENHEME 7, —BLE TIL EHI—A ETHE, THEERITE ETR & —A EFtum Bt 4—ik:
1. JEIT TIMX_SMCR 77 47-#5 B B A1 fis A i N FELEE -

— ETF=0000: &A%

— ETPS=00: A H s Hids

—ETP=0: il ETR i) EJHE, & ECE=1ffAesMiint #hii= 2.
2. AN ECE@EE L, K T T

— IC1F=0000: %17

— fl R B AE AN FH A SR T A A, A TR E

— B TIMX_CCMR1 {72 CC1S=01, &I NFIKIE

— B TIMx_CCER #7484 CC1P=0 LA#fiE Wit (R A _E T+
3. E TIMx_SMCR FifrdsH SMS=110, B E &N 2 AMEE . & TIMX_SMCR #Ff£#H TS=101, & TI1

VENHNIE .

MTIL BRI A TR, TIF ARSI E, (HEEIFRTE ETR 1 YIS, ETR B 5 1 LR AITH
AR AL AR, BT ETRP 4 A\ 1 5 [ 5 H %

I ’—‘

CEN/CNT_EN ‘

ETR ’—’ ’—‘ ’—\—,—‘

Timer clock = CK_CNT=CK_PSC H H

Counter register 34 35 36

TIF \

] 15-46 HMEBT BRI 2+ fil B R s b o 2
15.3.19. ERRFEZE
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TIM GERFSAE A EAE, H T timer [0[RP BB BERL DI RE . 24— e aeAb T BRI, ERT B 53— 4k
T I E I S B0 TH A AT AL B3, A5k s Bh 2o

15.3.20.

R

S A NIRRT, R4 DBG #ibkid DBG_TIMx_STOP [ B, TIMx i1#asa] A4k 4L 1IE 5 TAFeA

12 1k T AR

15.4. TIM1 FEEHR

15.4.1. TIM1 #H|% 7% 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 CKD[1:0] | ARPE | CMS[1:0] | DIR | OPM | URS | UDIS | CEN
- - - - - - RW RW RW RW |RW |RW |RW |RW
Bit Name R/W Reset Value Function
31: 10 Reserved
R e 43 i (R 7
X 2 {758 XAEE R 23 B (CK_INT)AIR, S8 X A A0 5
X kA % SHUF IR I 24 (ETR, Tix) At FH R SR RE IS 2 18] (1) 2
9:8 CKD[1:0] RW 00 LD
00: tDTS =tCK_INT
01: tDTS =2 xtCK_INT
10: tDTS =4 x tCK_INT
11: fRE, AEFARXAEE
SRR R WA R DA
7 ARPE RW 0 0: TIM1_ARR 2517 8% A 22
1: TIM1_ARR ZFFasi 8 N b 3%
A R et SR
00: X FE. THEEKYE 77 A4z (DIR) M) LBk A T it
2
01: Hgexf55#at 1. THEas e B B Fit4. BiE
Jon i B TE
(TIM1_CCMRXx 2717854 CCxS=00) % H b A b &
7, RAETHEGER I R B g i E .
10: HO R 2. THEESAS B e AT R R, T3
6:5 CMSJ[1:0] RW 00 AR LA TR BE B D H s TE
(TIM1_CCMRx #7451 CCxS=00) ¥t Lk o Wik
BAL, RAETHEEs ) Bk o i .
11: IR 3. THEERAS B A BRI R, T3
A B A AT R v OB A e E
(TIM1_CCMRx 71745 1 CCxS=00)#%a Hi b b b
BAL, RS ) _E AN A R SO ek E .
VE: FETHFERS T B I (CEN=L), ASAOr AL nt 5o p 25 e
Bl goxf F AR
77 ]
0: TS m Lt
4 DIR RW 0 1: TSR E R
VE: TR D B O g AR R i AR AR R, AL
F Rk
FAL R A
3 OPM RW 0 0: ZEREEHHMN, IHEAEL
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Bit Name R/W Reset Value Function
1. fERAF—IREHFMOEMR CEN AR, TR,
FEHE SRR
WA AL R UBY SRR
0: W AVFF=ETFH W, W T RE—F = — A
Hh T
— THEES R N
2 URS RW 0 W UG
— WA ) 38 7= 2B 1) B
1: Wy AR R W, ) R A TR T A —
R T
Wy
BRI
AT B ZAL SOV 1 UBV SR =R
0: ¥ UEV. EH(UEV)ELEH NiRE—F 4.
— THEES R T
- WHE UG
1 UbIS RW 0 — DB ) 3 A 1
Wi A7 I BT AT BB BN BT TR ARG
1: 21 UBV. A= EEHEEM, T afian
(ARR,PSC,CCRX)RFFEAMTHIME -
WHREE 7 UG AL sl MBI Hil 2 K B T — Ml AL,
T F A A0 T 3 A 4 BRI Ua 1k .
RV
0: ZEIRiH%ss
1: Faits
0 CEN RW 0 VE: TERHEE T CEN GBS, SNBIER. TR RS
A G TAE. MR BT DL B 3hthis g il B CEN
7o
15.4.2. TIM1 £l %72 2 (TIM1_CR2)
Address offset:0x04
Reset value:0x0000 0000
31 |30 29 28 27 26 25 24 23 [22 [21 [20 [19 |18 17 |16
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 |12 J10 |9 |8 |7 e [5 |4 [3 [2 |1 o
Re | OIS | O1S3 |o0ls | o0s2 |ols | ost|ols | Tl MMS[2:0] Re | CCU | Re | CCP
S 4 N 3 N 2 N 1 S S 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 fRBE, &R0
14 0IS4 RW 2 AR 4(0C4 fii). 20 OIS1 1.
13 OIS3N RW 0 Far 25 RRAS 3(OC3N #irH). £ 0L OISIN £
12 0IS3 RW 0 i = HARAS 3(0C3 #irt). 2L OIS1 1.
11 OIS2N RW 0 B2 RARAS 2(0OC2N %), 2 W OISIN £
10 0IS2 RW 0 2 AR 2(0C2 #i). 2 WL OIS1 £
i th 2 WARAS 1(OCIN #irth).
0: ¥ MOE=0H}, 3EIX )5 OCIN=0
9 OIS1N RW 0 1: ¥ MOE=0H}, ZEXJ5 OCIN=1
W B4WET LOCK(TIM1_BKR 27 /7#3)2% 5 1. 28 3
Ja, AR IE S
i = ARE 1(0C1 Hit).
8 oISs1 RW 0 0: X4 MOE=0H}, Wi s¥l 7 OCIN, NIFEIX f5 OC1=0
1: 4 MOE=0 i}, Wi szHl T OCIN, NFEX 5 OCl=1

164/269



PY32F002A &% T-Jiif

Bit

Name

R/IW

Reset Value

Function

E: B4 WE T LOCK(TIM1_BKR ZF7Ee8)Z5 1. 2843
G, ZMARBES.

TI1S

RW

TIL i

0: TIM1_CH1 &ES] TIL A

1: TIM1_CH1l. TIM1_CH2 il TIM1_CH3 &% R85
R TIL A

6:4

MMS[2:0]

RW

000

X et

XA T P AE A R IE B I 25 (1 [F 2545 5
(TRGO). AIREMIZHA W

Y

000: ®Ef7 - TIM1_EGR #7851 UG £ 4 F1E Afidk
it (TRGO) . i i i N (S ALAE T I AR S 1) )
FEAEE AL, N TRGO L5 S HXT S2hriE AL

SH AR,

001: A¥F - HEEREREES CNT_EN #H T1E Mk 5
H(TRGO). HIFE

TE 7] — I 18 3 3 22 A 5 B 48 sl 1) A S B 8 1 — AN 5 1
T AR (S R IE T CEN AR T8 F 1 fid ok %
NE5 M, St B2
FhiEHIAR, TRGO b&f —AMEiR, BRIBESET E/M
A TIM1_SMCR 25728 MSM {7 {5 i4) o

010: FEHr - TR IAHENAEH AN (TRGO). #ilu, —
AN 25 5 B 35 R B B AT DA AR — AN A B 38 I TR A AT
011: higlikeh - — B Rk — R i i ah i,
BTN E CCLIF brER (TR EESENE), k%N
— A IERKH(TRGO).

100: t# - OCIREF {554 T1F Hyfh % iy
(TRGO).

101: % - OC2REF {55 4 H T Jyfih A i b
(TRGO).

110: H# - OC3REF {558/ F1E Nl & f
(TRGO).

111: H# - OCAREF 1558 F T 1k Mfl & i
(TRGO).

Reserved

TRE, 440

CCUS

RW

T RS b e ) B e

0: WS4 IR/ L B ass il A 2 T2k 2k 1 (CCPC=1), A fgidit
wE COM AL EHEA.

1: OSSR/ bR A7 2 T £k ) (CCPC=1), 7] LT
¥ & COM 8k TRGI L

B)—A L FHREE R EAT.

e AL A R B AN RIS ER

Reserved

TR, 4HZN 0.

CCPC

RW

RS L TS B ) far

0: CcxE, CcxNE Ml OCxM fi7 A& Tl K .

1: CcxE, CcxNE Hl OCxM firfe Wi #hm; & i%ir
Ja, EATRIERE T COM

1S Ji5 45 T30

e AR B B AN R R E R

15.4.3. TIM1 \ERFZH| & 7748 (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 SMS[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

GBI . ZALERER A ETR 80 ETR (15 n) B FIAE fid &
#AF.

0: ETR AZEATRIA, i o LT 2k

1: ETR /A, fRHFGE TR R

14

ECE

RW

SRR BRAERE . IXAL {3 RE AP AR i 2
0: AhEBIS P 2 A flifE
1: ARt 2 (i he, T8 TARAE ETRF 55 10 2

13: 12

ETPS[1:0]

RW

00

ARl T g . AN AR (S S ETRP iR 441 % 2 TIM1ICLK
RE) Ud. — AT Es T LA, DK ETRP BI5%R.
245 N AT S I e R A R

00: THAr 4285

01: ETRP &K 2 140

10: ETRP KM 4 5740

11: ETRP HiE 1) 8 4340

11: 8

ETF[3:0]

RW

0000

AR AR PR . XA TE SCRFE ETRP {55 (1AM 2 A0 B F 7E
ETRP IS IEM K . XN IEI H— AN FH AT S A,
TR AR B, N AN S I 4 5 A0 S i o R
0000: VA IEWAY, 7E DTS T RAf

0001: fSAMPLING=fCK_INT, N=2

0010: fSAMPLING=fCK_INT, N=4

0011: fSAMPLING=fCK_INT, N=8

0100: fSAMPLING=fCK_INT/2,
0101: fSAMPLING=fCK_INT/2,
0110: fSAMPLING=fCK_INT/4,
0111: fSAMPLING=fCK_INT/4,
1000: fSAMPLING=fCK_INT/8,
1001: fSAMPLING=fCK_INT/8,
1010: fSAMPLING=fCK_INT/16,
1011: fSAMPLING=fCK_INT/16,
1100: fSAMPLING=fCK_INT/16,
1101: fSAMPLING=fCK_INT/32, N=5

1110: fSAMPLING=fCK_INT/32, N=6

1111: fSAMPLING=fCK_INT/32, N=8

IWISEE 2 ETF[3:0] = 1 8% 2 5 3 i, DTS i fEatH i
CK_INT /&

N
N
N
N
N
N

2 ZZ
I 1111 1l 0O 0o 0o

5
6
8

MSM

RW

ESLN Sy

0: JiEH

1: RN (TRG) EREEAEEIR T, CAAR YRR 2450 E i 2 G
It TRGO) 5B 2411 i A0 W i 5 11l (=)0 Gl
TRGO) o XM BRI LA E I 3 [ 45 B — A B — B S R SR i
AAEEH AR

TS[2:0]

RW

000

AR, X 3 AL T RS TS A AN .
000: Reserved(ITRO)

001: Reserved(ITR1)

010: Reserved (ITR2)

011: Reserved (ITR3)

100: TI1 fiR Al 25 (TILF_ED)

101: JEIRJE I E R 285 1(TILFPL)

110: JEP S I E I ARHI N 2(TI2FP2)

111: Al (ETRF)

N RIES TR AR AR AR I, DA ARAE AT X
e B CEA

OCCs

RW

OCREF j5krigE A . ZAH Tk # OCREF (Mi&E kR
0: OCREF_CLR_INT i%E#:%| OCREF_CLR %A\
1: OCREF_CLR_INT ##3%| ETRF

SMS[2:0]

RW

000

WBGRREFE. SAFE T NS, AR TS 5 (TRGNIA LIS
S o1 Y B A B P O A 251 251 3 0
)
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Bit Name

R/W

Reset Value

Function

000: <P MAFEEL

Wi CEN=1, M 4as B i A S Ep ok sh .

001: Zmigesmizt 1

IR TILFP2 (e, THE2S7E TI2FPL Kl A B/ R 5.
010: ZmiEasizt 2

IR TI2ZFPL (B, THE287E TILFP2 Ml A B/ R 5.
011: #miga3Hiak 3

i 1 AR 2 LR A

100: H AR

e B R N (TRGD) W LA E s b i 58S, A=t —
MNEH A BES.

101: [J4EAEst

I RN (TRGI) N EN, TSI . — BRI
R, M EIL(EAE L), HHEES I SRS L AR R A2
.

110: fil kA

S A E A TRG I EFHBESI(EAE ), RAE SN
Ja SRS AE

111 AMHah g 1

16 A R N (TRGI ) _ETHE IR 4088 .

e S TILF_EN #EiE MR\ (TS=100)8, ANEFH 14
. XERE, TILF_ED 7ERRK TILF AR 40Tyt — ik,
SR |1 PR = A A A % i A\ P EL

TIM1 Py 5 3% 12

Slave TIM ITRO(TS=000)

ITRL(TS=001)

ITR2(TS=010)

ITR3(TS=011)

TIM1 reserved reserved

reserved

reserved

15.4.4. TIM1 ¥ f#gE 2% (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

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

RE, —HANO

7 BIE RW 0

BIE: fCUFAI4 I
0: ZEILRIZE iy
1: FRVFRMZE A

6 TIE RW 0

TIE: Foitrf & Wr
0: ZEiLfibk iy
1: FoifFfil R ik

5 COMIE RW 0

COMIE: fuifF COM iy
0: 2%1- COM ik
1: R COM i

4 CC4IE RwW 0

CC4IE: FuVrish/LuE: 4 Higr
0: ZEI-3HIR/LE 4 I
1: VSRR 4 il

3 CC3IE RW 0

CC3IE: fuirish/Llbi: 3 Hisr
0: ZEI-3HIR/ELE 3 Pl
1. UL 3 il

2 CC2IE RW 0

CC2IE: fuvrish/Lui: 2 Higr
0: 25 ILHliZR/ELES: 2 ke
1: RVFHF/ILE 2 diy
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Bit Name R/W Reset Value Function
CClIE: FUFHliIR/LLE: 1 it
1 CC1IE RW 0 0: ZEI-FHFIR/ELE 1 I

1: RVFRFYLLE: 1
UIE: S5 B

0 UIE RW 0 0: 21T T

1: RVFEFH W

15.4.5. TIM1 REFHFR(TIML_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 CCl | Re | BIF TIF | COM | CC4l | CC3l | CC2I | CC1IF | UIF
S S S OF OF OF OF S IF F F F
- - - Rc_w | Rcw | 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 Rzl Function
Value

31: 13 Reserved - 0 R, —HNO

12 CCAOF Rc_w0 0 RRIEE: 4 AR

% i, CC1OF ik
Wi/ 3 i HARI

11 CC30F Rc_w0 0 % i, CC1OF fiiik

R/ 2 AR
10 CC20F Rc_w0 0 %l CC1OF #ik

IR 1 gaRic

A 24 o F I T 4 TR B 9 N BRI, iz be T e
9 CCL1OF Re_ w0 0 1. 5 0 n]iERIZAL.

0: EidHizhr=;

1: CCI1OF & 11}, s mE c ezl
TIM1_CCR1 & 77#8%.

8 Res Rc_wO0 0 REE, GREEH 0.

FZEH bR
—HREMANG R, BEEZALE 1. SRR EmAT
7 BIF Rc_wo0 0 B, MNZAL AT EHEAEE 0.

0: ERIZEFMT=E;

1: FIZEdm N R B ROR .

fk % 3% B bR AT

MRA R R FAE CH MBI AR T R TR U
TR, 7E TRGI fay N S As i 2147

6 TIF Rc_wo0 0 BB, B 1T AT — ) B e AR AL B
1. BEHRMEO.

0: ol R &% FAFr=tE;

1 filoR 88 W fp i o

COM H WiFric

— B4 COM i (24 CexE. CecxNE. OCxM C i &
5 COMIF Rc_wo0 0 B ZALHTEE 1. R 0.

0: JC COM /=4,

1: COM H I 450 B

WFRILLE 4 PR

4 CC4IF Rc_wO0 0 5% COLF ik
W/ 3 hkbRid

3 CC3IF Rc_w0 0 5% COLIE Hiik

2 CC2IF Rc_wo0 0 3R/ ES 2 W FRie
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Reset

Bit Name R/W value

Function

%3 CCLIF ik

1 CC1IF Rc_w0

kI 1 P lkRid

WRIEE CCL M & M B

MR S L BB VCEC A7 AR B 1, BAE R OXFR
R NERSNZ% TIMLI_CR1 %17

210 CMS £7). B HEAER 0.

0: TULHELK A

1: TIM1_CNT {5 TIM1_CCR1 KJE VAL .

W FEIE CCL AL B N AR

LR R A A E 1, B E 0 Bl
TIM1_CCR1i% 0.

1. FAIR A I B3R E C 8 TIML_CCRA(TE IC1
R ) 5 B AR A ) BRI o

W 2 CENFTH, Mg B L.

UIF Rc_wO

T P bR I

2P R A A R B 1. S B 0.

0: LFEFFMH™4;

1. SIS . YA AR R s B
1:

- % TIM1_CR1 {7 %% UDIS=0, 34 REP_CNT=0 if*
AT F(ES T LR T R,

- # TIM1_CR1 % {7##1% UDIS=0. URS=0, 4
TIM1_EGR #F#:#1 UG=1 i = AT 5 =

PECRAEST CNT EFHIEA10);

- % TIM1_CR1 Ff£ 4% UDIS=0. URS=0, 4 CNT %
il 2 A ARG A 7 A T

o (ZFMEAIE G % 74 (TIML_SMCR))

15.4.6. TIM1 B4 F 73 (TIM1_EGR)

Address offset:0x14
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 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 fREE, —HNO
FEAE R ZE AT
ZALHBAEE 1, T ANRIZEEAE, e B E
7 BG w 0 0,
0: LahfE;
1: PEE—ANRZESEMS. Ik MOE=0. BIF=1.
AR il R A
ZALHEAEE 1, AT M, R B s
0,
6 TG w 0 0: FAE:
1: TIM1_SR 21788 TIF=1, ZITEXRify i,
AL AE ) R B
FIRICIF A, A TR
AR 1, B E B 0.
° COMG w 0 0: FAE;
1: % CCPC=1, AVFHHi CoxE. CcxNE. OCxM fir.
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Bit Name R/W Reset Value Function
e AL RS B EE A R
PRI 4 it
4 ccac W 0 %% CC1G #Hik
AR 3 it
3 CC3G W 0 ¥ CC1G #ik
FEAE R 2 B
2 cc26 W 0 %% CC1G Hiik
PSR 1 it
AR 1, AT E AR ES, Bl E
3iE 0.
0: JoalfE;
1: 7EiiE CCL L= — Ml b 1
1 CC1G W 0 i CCLECE A
WE CCLIF=1, ZITRXT R, 7= A0 R
i CCL BB NI
LR BAMER A TIML_CCR1 %78, &E
CCLIF=1, EIFEXTRLIIFWT, WF=EAH R .
CClIF &4~ 1, M #E CCLOF=1,
PR AR A mRAEE 1, AN 0.
0: TCalfE;
1. BRI, A —AEHSEt. TR T
0 UG W 0 AR T A A S O((H 2 T 40
REARAR) ., A O FRBE N 8 DIR=0(/ -5 Wit
HE8HE 0, # DIR=1(/H N i)t 528254k TIML_ARR
fI{H

15.4.7. TIM1 #3R/HLBE A EF 728 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
0oc2C OC2M[2:0] OC2P | CO2F | CC2S[1:0 | OC1C 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 - e, —HK0
15 OC2CE RW 0 i EbiR 2 3 0 fEfE
14:12 OC2M[2:0] RW 000 e 2 R
11 OC2PE RW 0 LA 2 TR Akl e
10 OC2FE RW 0 By B 2 P e
iRt 2 1.
%A SCBIERI T M G N RN 3
00: CC2 HiEHICE ¥
01: CC2IBIBMELE NN, IC2 WURTE TI2 L;
10: CC2 HiE#EL E NN, 1C2 BLUSTE TI1 b
9:8 cezsiLol RW 00 11: CC2 il #fc B NN, 1C2 W7 TRC k. s
AL TAEFE Y B A 25 0 N A% HH B
(1 TIM1_SMCR #7481 TS i)
VE: CC2S YA HiE < N (TIM1_CCER % 1£8%1)
CC2E=0)4 & 5.
Wi iR 13 0 fEAE
7 OCI1CE RW 0 0: OCI1REF A% ETRF %A
1. — B MNE ETRF A = HF, ik OCIREF=0.
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Bit

Name

R/W

Reset Value

Function

6:4

OC1M[2:0]

RW

00

i H PR 1 AR R

ZhrE X T i 3% (55 OCLIREF EI{E, 1ff OC1IREF
WET OCL. OCIN fif. OCIREF & & FHE R, i
OC1. OCIN HJH R H AT CC1P. CCINP fi.
000: k. %tk WA 4 TIM1_CCR1 St ##%
TIM1_CNT [ (¥ L%t OC1IREF AS#eff

s

001: ULFC W % BB L NE M B -F. HiFHH
TIMx_CNT () 1 55 # 3/ b %% % 47 %% 1(TIMx_CCR1)
AHEE, & OCIREF N .

010: ULEC K ¥ B iME1 AL H V. ZiF H s
TIMX_CNT [ {8 5 i 38/ b5 % 7 &%
L(TIMX_CCR1)#[FIRS, 3&iH OCIREF Ak

011: #%¥. 4 TIM1_CCR1=TIM1_CNT i}, F#t
OC1REF )& .

100: SRFINTEHET. Hi OCLREF FfK.

101: SRENH L. 3E# OCIREF NE.

110: PWM = 1— 7E/H b, —H
TIM1_CNT<TIM1_CCR1 HHEIE 1 NEHCET, N o~ L
MHEE; fEW R #E, —H
TIM1_CNT>TIM1_CCR1 I I8 i 1 & 76 % 1 °F
(OC1REF=0), NI 3% F(OCLREF=1),

111: PWM A 2— 7E ) B, —H
TIM1_CNT<TIM1_CCR1 HHEIE 1 NEHCET, FNAA
BESE, fEA) N B0, —E TIM1_CNT>TIM1_CCR1 i
JEIE 1 ONARCEE, BT,

1. —H LOCK Z5 %A 3(TIMX_BDTR 73 /745 1 #
LOCK ) Jf H. CC1S=00(iZ i i Fe. & plfir ) W Z AL A BE
B

FE2: 7E PWM RS 18 PWM 550 2 o, A s R
U T BTE S H PR 2 R 5 AR U D) 4 B PWM X
i, OCIREF H~FA %2,

OC1PE

RW

iy ERAR 1 TR A A

0: %1k TIM1_CCR1 FHAFa% AL EThEE, PIBEIT SN
TIM1_CCRL1 % {748, H#MES LE/EH-

1: JF)3 TIM1_CCR1 #F 74zt s chae, 25 BB
TR sk A s ti/E, TIM1_CCR1 KT 48 78 5 3 =4t
BRI B RN M AT A

vE 1: —H LOCK Z5li5 R 3(TIMX_BDTR #4741
LOCK £7)Jf H. CC1S=00(iZ i i e & sl fir ) W Z AL A BE 4
B,

V2. NIRRT, T RATE R B A TS A 2R 1 O
T PWM B, ENESIEAHE .

OC1FE

RW

oy LR 1 PR Ad RS

A FF N CC i ot A = g N A PR 8

0: WR¥EIHH#4S CCR1 MY, CC1 IEW#:fE, RMliflk
WRITIF. MR ANT — G IR, & CCl
i H R R NSRS S B AN R 3

1: BINBIflR S A SO MER R R A T — IR ELERIT
fid. Bk, OC Bk & N HLF I

S RIS, BRS04 2 A CCL 4 H A [ 4E
I i 4 A 3 AN 30

OCFE ) R 78 38 E 9 e B A PWML B PWM2 A2 i #E 1
.

1.0

CC1S[1:0]

RW

00

IR 1 i FE.

X 2 7 SGEIE M7 R GRNAHD R IrE S
00: CC1iHiBE#ALE N

01: CCLIBE#ELE NI, ICLMURTE TIL L;

10: CC1IiEIEMELE NI, ICL BT TI2 I

11: CC1iBiB#EI B NN, 1C1 BLSHE TRC . R
AT AEAE P9 3B Ak R 2% S A3k P st
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Bit

Name

R/W

Reset Value

Function

(H TIM1_SMCR Zi {7281 TS ML H) .
E: CCILS UAEEIiE % Ff (TIM1_CCER 2747881
CCLE=0)4 2" 5,

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]

IC2PSCI[1:0]

CC2S[1:0]

IC1F[3:0] ICIPSC[1:.0] | CC1S[L.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

ke, —HANO

15:12

IF2F

RW

0000

A ZK 2 JEBAR

11:10

IC2PSC[1:0]

RW

00

B3R 2 T Bies

9:8

CC2S[1:0]

RW

IR/ 2 1% 4%
X 2 ApsE SOBEIB TR RN, SN
00: CC2 HiBE#ELE N
01: CC2IimiB#ELE NN, 1C2 WURTE TI2 I
10: CC2MIEMACE NN, 1C2 WLUFTE TI1 L
11: CC2 i E NN, 1C2 W 7E TRC £, I
AT AETE P 30 ik 2% i N A 32 Hp s

(H TIM1_SMCR #if£85 1 TS Ak ) .
VE: CC2S {AEIHiE X AT (TIM1_CCER FA£45H)
CC2E=0)A4 & 1] 5[],

7:4

IC1F[3:0]

RW

0000

FINHER 1R a

EIURLE LT TIL N PR J B I 2 K . HF
JEE AR — AN A K

T N AT E R b e

0000: FTyepias, LLTDTS KAE 1000: REEAIZ fSAM-
PLING=fDTS/8, N=6

0001: RFEHIZ fSAMPLING=fCK_INT, N=21001: ¥kt
HZ fSAMPLING=fDTS/8, N=8

0010: REESiZH fSAMPLING=fCK_INT, N=41010: XAt
Pi# fFSAMPLING=fDTS/16, N=5

0011: FFEMZ fFSAMPLING=fCK_INT, N=8 1011:
A fSAMPLING=fDTS/16, N=6

0100: FFEHiZ fSAMPLING=fDTS/2, N=6 1100:
HZ fSAMPLING=fDTS/16, N=8

0101: FAEHIZ fSAMPLING=fDTS/2, N=8 1101:
HZ fSAMPLING=fDTS/32, N=5

0110: FEESAE fSAMPLING=fDTS/4, N=6 1110: ¥#
#iZ fSSAMPLING=fDTS/32, N=6

0111: FEESE fSAMPLING=fDTS/4, N=8 1111: ¥##
#iZ fSSAMPLING=fDTS/32, N=8

Kb
KAE
KAE

3.2

IC1PSC[1:0]

RW

00

BN 1 s

X2 HE LT CCLEAN (ICL) WITANiRE. —H
CC1E=0(TIM1_CCER & {7#sH), Wi 45 as & A7 .
00: TLT/4HES, FHHRMN O LA F] s — A s #
R— A3k

01: 4 2 NE{FMlE — K3k

10: B 4 DMEEfEflOR — K3k

11: 5§ 8 Mk — IR

1.0

CC1S[1:0]

RW

00

CC1S[1:0]: #3R/LE 1 1%+,

X 2 s SOBIBE TR RN , RN L
00: CC1 iEiB#yNLE Jfmh;

01: CC1IBJE#HILE NI, ICLHLFTE TIL I
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Bit Name R/W Reset Value

Function

10: CCLIBIERNCE JfIAN, IC1 BLSTE TI2 L
11: CCLIBEMEIE SN, IC1 S 7 TRC L. st
AT AETE P 30 ik 25 i N A 328 H s

(fH TIM1_SMCR #4781 TS i)
VE: CCLS {XAE#iE < A (TIM1_CCER 21745
CCLE=0)7# & 51,

15.4.8. TIM1 3R/ LLBHEAFF 2 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
0C4C OC4M[2:0] OC4P | CO4F | 4S[1:0 0C3C OC3M[2:0] OC3P | OC3F
E E E ] : E E E CC3S[1:0]
IC4F[3:0] ICAPSCI[1:0] IC3F[3:0] IC3PSCI[1:0]
RW R|R]J|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 - R, —HNO
15 OCACE RW 0 LR 4 15 0 ffiRE
14:12 OC4M[2:0] RW 000 it L 4 B
11 OC4PE RW 0 B LR 4 TR HE R
10 OCA4FE RW 0 B LR 4 Ui g
IR 4 14
AL SGEE T ) RN |, RSN % 4% .
00: CC4 EEHNCE AHH
01: CC4EIEMILE NN, IC4MSTE TI4 L;
10: CC4 HIEMEELE NI, 1C4 B TI3 I
9:8 CCAS[L:0] RW 00 11: CC4miEWAL B NI, 1C4 WA TRC E. BhRE
CTAETE AR R B A i (B TIM1_SMCR %47
BRI TS AEE .
7¥: CC4S {AEBIE KR (TIM1_CCER ZFA7481)
CCAE=0)4 2T 5.,
7 OC3CE RW 0 HrH L 3 37 0 ffife
6:4 OC3M[2:0] RW 00 far b bR 3 B
3 OC3PE RW 0 B LA 3 TR Akl e
2 OC3FE RW 0 HrH L 3 P e
iRt 3 1.
X 2 s SUBIE 7R GRNAHD KB BIRER:
00: CC3HEHNE ¥
01: CCIIEEMILE WA, IC3 BT TI3 L
10: CC3HIEMECE NN, 1C3 BLTE TI4 I
1:0 CC3S[L:0] RW 00 11: CC3 il ¥m B AN, 1C3 WUNTE TRC b, Bz
AL TAEFE Y B A 25 0 N A8 HH B
(H TIM1_SMCR #7881 TS k)
VE: CC3S {NAEiEiE M (TIM1_CCER & F 2511
CCIE=0)A 72 5.
Input Capture mode:
Bit Name R/W Reset Value Function
31: 16 Reserved - RE, —EHNO
15:12 IC4F RW 0000 FNIRER 4 B 5%
11:10 IC4PSC RW 00 NITEZR 4 Tior Aias
9:8 CC4S RW 00 IR 4 1% .
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Bit Name R/W Reset Value Function
X2 Sz SUBIEMT T GRNAHD , R BIRES:
00: CC4 EEHICE A H
01: CC4EEMILE NN, IC4METETI4 L;
10: CC4MiEHELE NN, 1C4 BLTE TI3 L
11: CC4 ML B NI, 1C4 WA TRC E. R
A TARTE AR il R 284 A e it (B TIML_SMCR %74
BIGTS AkF .
E: CCA4S UAEEIE % FHf (TIM1_CCER 2747851
CCAE=0)A4 I 5 1.

7:4 IC3F RW 0000 N 3 U

3:2 IC3PSC RW 00 W NMR3E 3 T e
PRIt 3 1.
X 2 B E SGEIERIJT IR RN, KRN EIREE:
00: CC3iEiEHNE A H
01: CC3HiB#ELE NN, IC3MURTE TI3 L;

10 0C3S RW 00 10: CC3HiE#ELE NN, IC3 BLTE TI4 L

11: CC3 ML B oM, IC1 WA TRC E. BBt
A AR P35 ik R 2% i N A 3 Ff

(HH TIM1_SMCR 745K TS Arik ) .
7¥: CC3S XA liE %R (TIM1_CCER 17481
CC3E=0)4 2 r 5,

15.4.9. TIM1 #i3R/LL B ERE&F 7748 (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 R, —HANO
13 CC4P RW 0 NEER 4 H k. 2% CCLP Bk
12 CC4E RW 0 WNAHEE 4 iR, 2% CCLE Mk,
11 CC3NP RW 0 WNM#ZE 3 B AN AR YE . 2% CCINP HIHiiA .
10 CC3NE RW 0 MR 3 B AMa iR, &% CCINE HIHiiR.
9 CC3P RW 0 IR 3 H k. 3% CCAP Wik,
8 CC3E RW 0 WNIMHIR 3 f i ERE. 2% CCLE KR,
7 CC2NP RW 0 HNM#ZE 2 B AN ARYE . 225 CCINP HIHiiA .
6 CC2NE RW 0 MR 2 HANf L RE. 2% CCLNE [k,
5 CC2pP RW 0 IR 2 H k. 2% CCAP Wik,
4 CC2E RW 0 NIHIR 2 e . 2% CCLE HIfiid.
B ONER 1 E AN AR
0: OCIN &~ FH K
1: OCIN K FH R
3 CCINP RW 0 VE: —H LOCK Z¢%I(TIML_BDTR %4751 LCCK fir)it
N 38k 2 H CCLS=00(H &R & At ) WHZALAS R &
Mo
ANAHER 1 AN H A A
0: KP— OCIN ZE ik, Ktk OCLIN [%i i T4t
5 CCINE RW 0 T MOE, OSSI, (ZSSR, OIS1, OISIN, CCIE frftift.
1: JFJ8— OCLN {5 S % i BUxd B g i 51 B, o4 i P
##i T MOE, OSSI, OSSR, 0OIS1, OISIN, CCI1E fr
HIME
1 CC1P RW 0 HNER 1 AR M
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Bit Name R/W Reset Value Function
CCLImIEH B N
0: OCl1 & HTHM
1: OCLILHLFH R
CCL ImIEH B NN
AR ICL B2 1ICL I RARE S Nl R B 35
o
0: AN/AH: HFRRAL ICLIH ETHE; HFESN A 5
i, IC1 AN A
1: HH: IRAAETE ICL AR ANk 2%
N, 1C1 JeHH.
7E: —H LOCK Z(TIM1_BDTR #1783 H ) LCCK fir) %
3B 2, NNZMIAREHAIE
IR 1 fr s Re
CCLBiEN & Ak :
0: XM— OCLZEik-Hi, [Hit OCL ffar i v PR i T
MOE. OSSI. OSSR. OIS1. OISIN. CCINE fiififfi.
1: JFJa— OCL {5 5%t BIX S ff i 51, o i
0 CC1E RW 0 gg% MOE. OSSI. OSSR. 0OIS1. OISIN. CCINE £z
CC1 i IaRL B NN
FAL YR TS A L B RE IR TIM1_CCR1 47
o
0: HgREEIL
1: FRAHRE
Table B A W ThEER) B4 OCx A1 OCxN 815 )%y H 251
Control bits Output state
MOE | OSSI | OSSR | CcxE | CcxNE OCx output state OCxN output state
0 0 0 A (5 E R 2 EF), OCx=0, W AA L (5 E i 2R T T,
OCx_EN=0 OCxN=0, OCxN_EN=0
N e _ OCXREF + Polarity
0 0 1 f;ﬁ%;ﬁifmﬁ%%m’ OCx=0, OCXN=OCXREF 5
- CCxNP, OCxN_EN=1
0 1 0 OCXREF + Polarity S 2R (5 R N 2SR,
OCx=0CREF 5 CCxP, OCx_EN=1 OCxN=0, OCxN_EN=0
. . OCREF [ H 4 (not OC-
0 1 1 ggsEEFNJ;f olarity + dead-time REF) + Polarity + dead-time
- OCxN_EN=1
1 X 1 0 0 W2 b (5 ER 2 IT), OCx=CCxP, | %iHizsib(5 e 2T,
OCx_EN=0 OCxN=CCxNP, OCxN_EN=0
e ot B Mg _ OCXREF+Polarit
1 0 1 ig“ct?(%iﬁifmﬁ%%ﬁ JF), OCx=CCxP, OCxN:OCxREF))I(or CCxNP,
— OCxN_EN=1
AT T T T
1 1 0 OCXREF+Polarity ?éljgiﬂfo éiﬁ;ilﬂjficﬂ;&jj%ﬂ
OCx=0CxREF xor CCxP, OCx_EN=1 0CxN EN=1
1 1 1 OCREF+Polarity + dead-time CR)EI?)EE Er?oll_rﬁilt\y (Jrngtegdc-:time
OCx_EN=1
OCN_EN=1
0 0 0 A8 L (5 E I 28 7T FT), OCx=CCxP, far 2 1B (5 5 I AR BT T,
OCx_EN=0 OCXN=CCxNP, OCxN_EN=0
0 0 1 A LR (5 E I AR BT TT)
0 1 0 S5 OCx=CCxP, OCx_EN=0, OCXN=CCxXNP, OCxN_EN=0
0 1 1 WERBHEP AR : S —ANJEXI G, 1B OISx & OISXN FHAHLT R
0 X OCx il OCxN ‘E‘Jﬁ S, OCx=0ISx Al OCXN=OISXNO‘
1 0 0 sk (5Er Rl ARl (5ER B
OCx=CCxP, OCx_EN=0 OCXN=CCxNP, OCxN_EN=0
1 0 1 KHUPIRFS b A6 BN TE 807D
1 1 0 F451: OCx=CCxP, OCx_EN=1, OCxN=CCxNP, OCxN_EN=1
1 1 1 LI i — M IEX A S, X OISx 5 OISXN FEAERXT M. OCx
F OCxN K4 % H°F, OCx=0ISx fil OCxN=0ISxN
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15.4.10.

TIM1 523 (TIM1_CNT)

Address offset:0x24
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
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 e, —HNO
15:0 CNT[15:0] RW 0 THEERHE
15.4.11.  TIM1 W45is (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 {4, —EHNO
T 43 S e e
TR I B A% (CK_CNT) &+
fCK_PSCI/( PSC[15:0]+1).
15:0 PSC[15:0] RW 0 PSC 3 1 SRS 7™ AL I R N S T35 A28 25 A7 2 11
B SRR aAE
B TIM_EGR [¥] UG i 0 B TAETE S AR =X i M i 25
5 0
15.4.12. TIM1 B3IEFMBEFFE (TIML_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 RE, —EHNO

H 3 E I E
15:0 ARRJ[15:0] RW 0 ARR & T EIL N TR 1) B B E A A AR B

2 SRR SN, A TR,
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15.4.13.

TIM1 EE T H#FFEH(TIML_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 R, —HNO
Ja TS R
THE T R IRe G, XA RVE i E A AR AR
T AR CEJE S M T 26 2K 2
MBI AT AR » W=, W2
NP 52 M) 777 A B T v T AR A
R R4 ds REP_CNT 1A3] 0, &7 4 — MNEHiF M
7:0 REP[7:0] RW I EIH4AE REP_CNT BT REPEF 45 1H . t T
REP_CNT A 7£ Al 1 % #r FE F U_RC kK £ i} 4 &
# REP {f , JE X TIM1_RCR & AE4 5 ANBHE R #E
TR SATE R A R AR A RAER
XEREE PWM R T, (REP+L)X %
— LI, PWM EARIEE ;
— EFONFREAT, PWM A EIARIEHE ;
15.4.14.  TIM1 #3R/HLEFHF2 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 fREE, —HNO
HRLE 1 A
# CCLimiENe & A%t
CCRL BE TH M AT/ 1 A IME (HiZEE
B .
WIRAE TIM1_CCMR1 FA745(OC1PE i) A EF Fidk 2
FEPE, HIRZRNUHT AR

15: 0 CCR1[15:0] RW B, REMEHEMRAERN, RIS EA N MG
RIS 1 A7
AT LR A A A T 51HEEs TIML_CNT EEA
8, 3 HAE OC1 I EsidifEs.
# CCLIimiE Nt E A
CCR1 W& /i E—¥ A3k 1 4 (ICL) (it 4
A fE

15.4.15.  TIM1 ##/ LB &F 78 2(TIM1_CCRY2)

Address offset:0x38

Reset value:0x0000 0000

[ 31 |

30

| 29 | 28

27

| 26

25

24

23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 |
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Res

Res

Res Res

Res

Res

Res

Res

Res Res Res Res Res Res Res Res

15

14

13 12

11

10

8

7 6 5 4 3 2 1 0

CCR2[15:0]

RW

Bit

Name

R/W

Reset Value

Function

31: 16

Reserved

15:0

CCR2[15:0]

RW

IR/ 2 (1

# CC2 mia R & N «

CCR2 tU & 73 N LAl R/ L 2 AR il (T %
) .

WIRTE TIM1_CCMR2 7547 8%(OC2PE i) A ik £ Tl 4
B, HIALBEN MR,

HW, RELEHEMRAER, LB EREA N ST
IRILLEE 2 A A7 .

MR AR T 548 TIML_CNT K
1, FHE OCHO FRHES.

# CC2 IMIA Rl B N«

CCR2 & T H E—wM N3k 2 F4F (1C2) i3k
E

15.4.16.

Reset value:0x0000 0000

TIM1 3R/ LB & 728 3 (TIM1_CCR3)

Address offset:0x3C

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 fREE, —HNO
AR/ 3 1E
# CC3 B e B A%«
CCR3 B& TH N M AT sk/ b 3 FAAaIIME (HiZEEk
B .
WA TIML_CCMR3 %47 25(OC3PE i) H £ ik i %
FEPE, HIRZR N UFT AR

15:0 CCR3[15:0] RW B, R SRR R AN, RS E A BN T
IRILEL 3 A A7
YT R LR A AL T 51 TIML_CNT EbEiy
8, 3HAE OC I ErilifEs.
# CC3 imiEft & A
CCR3 & 7 H E— M ANHi3k 3 4 (IC3) {44
#HE
15.4.17.  TIM1 /LB &F 4788 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
CCRA4[15:0]

RW
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Bit

Name

R/W

Reset Value

Function

31: 16

Reserved

15:0

CCR4[15:0]

RW

IR/ EL 4 (1

#+ CC4 AR B N«

CCR4 U5 73 N LuiHI R/ L 4 TR il (%
) .

WIRTE TIM1_CCMR4 7547 8%(OCAPE i) A ik £ Tl 4
B, HIRARBEN MRS,

W, RELEHEMRAER, B EREA N ST
I 4 TR,

T IR HO A AL T 514 TIML_CNT EbEt
1, FH7E OCHO FRHES.

#7 CC4 HIEM E NN

CCRA & T H L—WM AR 4 Ttk (1ICA) i3k
Wl

15.4.18.

Reset value:0x0000 0000

TIM1 R EMFEX FF28(TIM1_BDTR)

Address offset:0x44

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 fRE, —EHNO
Ff i Ad RE
— HRIZEM NG B AL 5250 0. ARYE AOE £
i, "THEMHE o SREAZIE 1. CIXE B A imiE s
e
15 MOE RW 0 0: A% 1 OC Al OCN i H! Sl Jy 2 AR A
1: WREE THMNAMEREN. (TIM1_CCER #7451
CcxE. CcxNE i) , WF)E OC
OCN %t .
H 3% Al R
0: MOE HEe#fhaE 1;
1: MOE BE##MFE 1 AT —ANEHFEHENE 1 (i
14 AOE RW 0 FHERMATA -
vE: —H LOCK Z5I(TIM1_BDTR 27fE 2111 LOCK £7) %
N1, MZAARREAE
G PN 4ds
0: H RN A 3
13 BKP RW 0 1: MEFNHEPE R
vE: —H LOCK Z5I(TIM1_BDTR 27 fE #2111 LOCK £7) %
N1, MHZAIARRERAE K
FIZETREA AR
0: ZFRIZEH N (BRK £ BRK_ACTH) ;
12 BKE RW 0 1: JFERMEmAN (BRK }2 BRK_ACTH) .
vE: —H LOCK Z5(TIM1_BDTR ZFfZ 4 H1 ) LOCK fr)i%
1, MHZAARREAE N
BATHEUR “ORPAIRE” i
24T 2 MOE=1 HliE y B AN B o A8 B AN H
SE B 2R AAEAE OSSR fi7.
11 OSSR RW 0 %7 OCIOCN fERERIVELN I (3RS L (i RE 25 47 5%
(TIM1_CCER)) .
0: MER#ATIER, ZEiE OC/OCN #itl (OC/OCN i
et (55=0) ;
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Bit Name R/W Reset Value Function
1: HEMEATAER, —H CexE=1 8 CcxNE=1, JI&
OC/OCN fi t H 4 H To 8 - F .
OC/OCN ffigefi 15 5=1.
vE: —H LOCK Z5I(TIM1_BDTR ZFfZ 4 f1 ) LOCK fr)i%
J92, MIAZA A REWAS 4
FREEUT “ORMIRA” EF
AT 24 MOE=0 H.ifi & i% i i o
%3 OCIOCN fEREFIVELH U (3RS L (R RE A7 47 5%
(TIM1_CCER)) .
0: MEN#ATAERN, 281k OC/OCN #ith (OC/OCN f#
10 oSSl RW 0 Refir (5 5=0) ;
1: 5% WA I /ER , —H CcxE=1 8 CcxNE=1,
OC/OCN # %t firth H =N H F.
OC/OCN ffigefi 15 5=1.
vE: —H LOCK Z5I(TIM1_BDTR ZFfZ 4 f1 ) LOCK fr)i%
J92, MIAZA A REWAS 4
BlE R E
AT IR R TSR LS R
00: BiEXRM, TAARLERY
01: BUEH 1, AEESA TIMI_BDTR ZF8EH
DTG/BKE/BKP/AOE fii. TIM1_CR2 #1781
OISX/OISXN fif ;
10: BiEEH 2, AREBABIEEH 1 PISA, HARE
BN CC AL (—HAHKIMIER T CCxS ik i,
9:8 LOCK[L:0] RW 00 TIM1_CCER % 77#%] CCXP/CCNxP fi7) Ll J
OSSR/OSSI fi7;
11: BUEgH 3, NRESABUEA 2 Fsen, BARE
BN CC il (—HAKIBIE @ CCxS & i,
TIM1_CCMRX #i {7251 OCXM/OCXPE i) ;
#: ERGENE, REEE—K LOCK AL, —HEA
TIM1_BDTR #f7a%, WIHARELEE
ZHEANL
X KA E
XLy 8 SUT HE N H M 2 T PRI RREERT (R]. Eis DT
HoN LRSI ] :
DTG[7:5]=0xx => DT=DTG[7:0] X Tdtg, Tdtg=TDTS;
DTG[7:5]=10x => DT=(64+DTG[5:0]) X Tdtg, Tdtg=2
X TDTS;
DTG[7:5]=110 => DT=(32+DTG[4:0]) X Tdtg, Tdtg=8
X TDTS;
70 DTG[7:0] RW 0000 0000 DTG[7:5]=111 => DT=(32+DTG[4:0]) X Tdtg, Tdtg=16
X TDTS;
;% TDTS = 125ns(8MHZ), ] BERIFE X I A] A
0 # 15875ns, # K[ 125ns;
16us F| 31750ns, #HKEf A 250ns;
32us # 63us, AHHKETEN 1us;
64us F 126us, #H KA 2us;
vE: —H LOCK Z5I(TIM1_BDTR 2F/E #2111 LOCK £7) %
Rl 283, NEXLEA AR A
Mo
15.4.19. TIM1 FFESE
(@]
: R 1899892893959y Yoo~ ousoddo
e
t
gTIMl igg o S v 9 =z
0| cr S|z 2 |g8596
0 (@) (@]
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~® 0w 320

Reg-
ister

31

30
29
28
27
26
25
24
23
22
21

20
19
18
17
16

15
14
13
12

1

10
9
8

Reset
value

» O X O

TIML_
CR2

MMS
[2:0]

Reset
value

© |ois4
© |oIS3N
© |ois3
© lois2N
© |oIs2

© |oISiN| @
© |oisi| @
©lTus| °

0O X O

TIML_
SMC

ETP
CE

ETF[3:0]

M

TS[2:0]

MS

OCcCs

Reset
value

© |ETPS[1:
0]

o

O o XxX o

TIML_
DIER

BIE
TIE

UIE

Reset
value

OoOr X O

TIML_
SR

BIF
TIE

UIF

Reset
value

© |[cc40
© [cc30
© [cc20
© [cc10

AP X O

TIM1_
EGR

BG
TG

uG

Reset
value

© ICOMG| © |COMIF| © |COMIE| @
© |CC4G| @ |CC4IF| © |ccalE| @

o
o

© |CcC3G| @ |CcC3IF| © |cCc3lE| @

© [CcC2G| @ [CcC2IF| @ |ce1iE| @
© [CC1G| @ [CClIF| @ |cClE]| @

EF X O

TIML_
CCM
R1(ou
tput
com-
pare
mode)

oc2Mm
[2:0]

OC2CE

CC2

OC2PE
CO2FE
(0]

[1:0]

OC1iM
[2:0]

OCICE

OC1PE
OCI1FE
n

CC1

[1:0]

Reset
value

o
o
o
o

o
o
o
o

o
o
o
o

o

wEF X O

TIM1_
CCM
R1(In-
put
Cap-
ture
mode)

IC2F[3:0]

CC2

[1:0]

IC2PSC [1:0]
w

IC1F[3:0]

IC1PSC [1:0]

CC1

[1:0]

Reset
value

o
o
o
o

o
o
o
o

o
o
o
o

o

Or x o

TIM1
CCM

R2(ou
tput
cap-
ture

mode)

OC4M
[2:0]

OCACE

CC4

OC4PE
CO4FE
(@]

[1:0]

OC3M
[2:0]

OC3CE

OC3PE
OC3FE
(@]

CC3

[1:0]

Reset
value

o
o
o
o

o
o
o
o

o
o
o
o

o

Or x o

TIM1_
CCM
R2(In-
put
Cap-
ture
mode)

IC4F[3:0]

CC4

[1:0]

IC4PSC [1:0]
w

IC3F[3:0]

IC3PSC [1:0]

CC3

[1:0]

Reset
value

TIML_
CCER

CC4P| ©@
CC4E| ©

CC3N| ©
CC3N| ©
cc3p| ©
CC3E| ©

Reset
value

© |ccop| @
© |CC2E| ©

© |CCIN| @

© |CCIN| @
© |ccip| @
© |CClE| ©

AN X OfONX O

TIML_
CNT

Reset
value
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Reg-

[¢)

ff

sl ser |98 ANYYIYYIRAGYgNIgAYIYT oo~ ouoqoo

e

t

0 | TIM1_

0 TV PSC[15:0]

2 | Reset olojojo|lo|lo|O|O|O|O|O|O|O|O|O]O

8 | value

0 | TIM1_

0| T ARR[15:0]

2 | Reset e T T A A A O A

C | value

0 | TIM1_ )

0| T REP[7:0]

3 | Reset o(o0lofj0|0|0|0O]|O

0 | value

0 | TIM1_ :

0| T CCR1[15:0]

3 | Reset ololojo|o|o|Oo|O|O|O|O|O|O|O|O]|O

4 value

0 | TIM1_ )

0| T CCR2[15:0]

3 | Reset

8 | e olojlo|o|lo|o|lo|O|O|O|O|O|O|O|O]|O

0 | TIM1_ :

0| T CCR3[15:0]

gReset ololo|o|lo|o|lo|oO|O|O|O|O|O|O|O]|O
value

0 | TiIM1_ :

0 T CCR4[15:0]

4 Reset

o | e olojo|o|lo|o|lo|O|O|O|O|O|O|O|O]|O

wl ol o w o 7 Loc

o | TimML_ oo ¥yad « DTG[7:0]

x | BDTR = 4 @9 g O 10

X :

4 | Reset ololo|o|lo|o|lo|oO|O|O|O|O|O|O|O]|O
value
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16. BHER % (TIM16)

16.1. TIM16 F B4

16 fir F B R ks

16 A7 AT iR (AT ASEIHE TR T Aids ,  THECES IR Bl (1 0 0 SR 08 1~65536 2 18] AR R U
FCVFAESR EHOH A TH S A 0 2 ) SR E I 4 A7 de B LR T s

AR B 1) A A I 7 A o B

> R U b

16.2. TIM16 TR

16.2.1. BfEHIT
XS] G 58 I 25 10 T ZE A e — AN E S B 16 RLf ) B A, TR A Bl s — AT S
AAFH
AT LSS T8 . A EE A AR TN 78, B T aRE AT i T AR
I} B L
TSR (TIMX_CNT)
oz 4% (TIMX_PSC)
HZhE R A4 (TIMX_ARR)
I HZFAA (TIMX_RCR)
HAE A A7 A R TR 3, SEiE R A AR T3 (TIMX_ARR) #4577 jnl Tk # 27 £ 4% (preload
register) . i#E TIMX_CRL A7 &5 1) H WS AE RN (ARPE) (WX HE, TEEH AT A48 10 A 25 ] LUK — B8k
BAERHR B S F UBV IHEIR RS 72 7 ds . A THEGEIE B Lttt JF 24 TIMx_CR1 27474 1 i UDIS £245 T
OB, PABERdifE. BB At T DL A=A .
THEES B T3 e R B byt CK_CNT 3K3), (Y E T i8S TIMX_CR1 Z 47 8 H (1) v £ #s 16 R fir
(CEN) i, CK_CNT A H%.
R, fERE T TIMX_CR #7800 CEN i — N8P R E, - EEs a4
s PR :
THA> A0S AT LUK VB0 IR B 4% 1 ) 65535 Z M AT EAE M. BREET —4 (E TIMX_PSC 2 fE#: #
() 16 A7 77 724l 16 At 2ds . ORI ZF A48 A s, © if@mmﬁaﬁz}{ TS A0
P SEAE T — R FAFZRA R A
TRGH TEB SIS ITR, B e S 5067
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o _pse JTuurtuduyuyL
CEN ‘

Timer dock = CK_CNT UL T T T
Counter register F7 F8 @@ FC) 00 01 02 03
Update event(UEV) T

Prescaler control register 0 1>< 1
Write a new value in TIM1_PSC
Prescaler buffer 0 >< 1
Prescaler counter JENEDEVEIEYEI Y

B 16-1 UHM AR S HON 1 8] 2 1, THEER A7

o _pse Jutuvtuudutyuyyl
CEN
Timer dock = CK_CNT Uy UUl ] ]
Counter register F7 F8 @@ 00 01
Update event(UEV) T
Prescaler control register 0 1>< 3
Write a new value in TIM1_PSC
Prescaler buffer 0 >< 3
Prescaler counter JEVENEVEIEVEI EY

16-2 A FSRBIIZEON 1 5] 4 1, TR0

16.2.2. THEEE

TR O THEE B 325380 (TIMX_ARR ZFAFIMED , ARJG O O EBIFIR T, 7= A — AT
HF A

R EG IS, WER SR EE LR T EEHEES w5, PEETERFS. B, 7F
AT, PR,

E TIMX_EGR 27 #7-#5% Hh GE Ik 8 77 2Nl A A ML 0% 1) 25 ) B0 B UG A7 [RIRE 7T A= A2 — AN BE B i

WE TIMX_CR1 757 asH i) UDIS £z, W] DAZE LIRS, SXAE ] DLIRE G 78 ) TR B a7 74 P 5 NGB
I SR T 279 7E UDIS LA Z 201, WA EFEHFF. BRI, (FRTEEKIHM 0 FF-4s, R TR
S ARER T B AAE O(E T S s BB A AR) . Ak, R EE T TIMX_CR1 &7 5 H K URS A7 (5 55116
RK), WE UG M= — AR UEY, (HREEAEE UIF ARSI LR IiE K) . X028 T 8 G 3k
B TG BT BOAS I, RIS A S A 3R e
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MRAE AR, FTA R AR R, B EI (KHE URS A7) 14 B 5 5 b8 EAL(TIMX_SR Z A7
R UIF £7).

B ES I TIMX_RCR ZA/722% i (18 B0 4.

W EREEGY T I A R BN TS A A AR 1 (TIMX_ARR)..

B PO G X A N PR A AE AR B (TIMX_PSC FFAE AN ).

TEER T IUMEANFRSZE T AT A, 4 TIMX_ARR=0X36.

oK pse T u e gy

CNT_EN ‘

Timer dock = CK_CNT UuyutuuUUuUy Uy
Counter register 31 X32X33)434)%35)36 @m@mm@m
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

K 16-3 TH AR eI, PRI B A 5 1

oK psc JUrutiudy iy gy

CNT_EN ‘

Timer clock = CK_CNT ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ
Counter register 0034 X 0035 X 0036 ) 0000 0001 X 0002 0003
Counter overflow H

[

Update interrupt flag(UIF) ‘

F16-4 T HB I R, o BRI A A 2

K _psc s UL gy

CNT_EN ‘
Timer clock = CK_CNT ﬂ H H H
Counter register 0035 0036 0000 ooo1 )

Counter overflow

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

K 16-5 THEER I P I, PRI B R 5y 4
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oK _psc Uy

CNT_EN ‘

Timer clock = CK_CNT ﬂ

] ]
1
T
—

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

K 16-6 tHEER I I, AR BF ST N

o pse JUUUUUuue gy
CNT_EN |
Timer dock = CK_CNT Uy uy Uyl
Counter register 31 )32)(33)34) 35/ 36) 00} 01)02)(03) 04} 05 06 07)

Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FF 36

~

Write a new value in TIMX_ARR

K 16-7 TH B R, 24 ARPE=0 I 58 F4E (TIMX_ARR %A i )

o pse JUuuUUduy Uy
CNT_EN |
Timer dock = CK_CNT uuuuyiuuyuuyy
Counter register Fo_(F1)(F2){F3)(Fa)(Fs {00 01)(02)(03{04) 05 06/ 07)

Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register F5 36

Pal

Auto-reload shadow register F5 ><

36

Write a new value in TIMx_ARR

Kl 16-8 A E, 24 ARPE=1 I i F4E(FI2EAN T TIMX_ARR)
16.2.3. ER ¥
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B IS B CHEIR T H e R SR (UEVD SRl =2E 0, SR SERs B R RETE S 1T #8814 2 0 11
I fige = A o IXANRRPERT P A PWM S S H .

XGRS N JOHEC RS, BOE AT R 3 a5 T3 74 (TIMX_ARR H 3 HERTF A4
TIMXPSC Tl 73 i Z5 A7 4%, A 78 LU AT (A 3R/ EL B A7 4% TIMX_CCRx) , N #& TIMx_RCR B iH #8447
AP

B, TR B SR B AN T b T

HE R A ELN, EEEEEH TIMX_RCR FARMMEE L. SHEHFF4hEM CGEdRE
TIMX_EGR H1f#] UG fi1) i3 i@ i s (g WBE s il 38 722, MG E ST M E R 20, SRV AR H
f, JF H TIMX_RCR 75 47 #5 91 1 P 254 5 4 31 o S i s b o

Edge-aligned mode upcounting

Counter TIMx_CNT — Wﬂ/

mefso vy tEtPEEEEEY
MANVINVVV L

TIMX_RCR=1 UEV ~ —<p T T T T T

TIMx RCR=2 UEV  _p T T T T

TIMx_RCR=3 UEV —» T T T
TIMx_RCR=3 andre-
synchronization UEV —> T T T
By SW

Update event: preload registers transferred to active
registers and update initerrupt generated

UEV —>»

16-9 IR F 5 HTE R 161 T, & TIMx_RCR M2 4738 &
16.2.4. BHEhYE

THECER I Bh i P EEHBF (CKUINT) 245, TIMx_CR1 & /7 #:1f) CEN AiZfl TIMXx_EGR 2778511 UG 1 /2
SEFRiERIAL (Br T UG Mgl Hahig ko) . Resisd Sz i, —HE CENAY 1, A B a) 43 43
AT PRHLRS B
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CK_PSE

CEN=CNT_EN

T uuyy

UG

CNT_INIT

[ 1

Counter clock = CK_CNT = CK_PSC

uuuiyryuuyy

Counter register

31 )(32)33)34)(35) 36 00 01 0203 04) 05 06 07)

16.3. TIM16 &7 %

16.3.1. TIM16 =3 72% 1 (TIMx_CR1)

Address offset:0x00
Reset value:0x0000 0000

K 16-10 — e 2] f i, A RR IS B 20 S DR 109 1

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

Res

Res

Res | Res

Res

Res

CKDI[L:0]

ARPE | Res | Res | Res Res | URS | UDIS | CEN

RW

RW RW RW RW

Bit

Name

R/IW

Reset Value

Function

31: 10

Reserved

0

9:8

CKD[1:0]

RW

00

B B 23 AT R

X 2 {758 XAEE R 230 8 (CK_INT)ATER, B8 X i [A) A 1 5
X &2 SR IR B (ETR, TiX) BT FH A SRAE R b 22 T8) P 43
AL A1

00: tDTS =tCK_INT

01: tDTS =2 x tCK_INT

10: DTS =4 X tCK_INT

11: RE, AEMHRXAAE

ARPE

RW

H 2 B R A v
0: TIM1_ARR #1784 2
1: TIM1_ARR F /728 # 5 NZrhde

6:3

Reserved

URS

RwW

SRR

PRI %0 % UEV PRI

0: MR AV TR AR, W FRAE— btk — A
5 e

ik

— PR T U

~ ¥ UG fir

— WIS 287 1 e 5

1o MRS T ISR, U A TR T
A — A T R

ubIS

RW

SR LT
BAFE AL SRR I UEV S 774

188/269



PY32F002A &% T-Jiif

Bit Name R/W Reset Value

Function

0: fo¥F UEV. T (UEV)Ff: il FidE—FoFr=4:.
— TR R

- BE UG i1

— MR 28 77 A 1) B B

W RAL M B AL A RE N AT TR 2R A

1: i UBV. A=AEEHTM, T2
(ARR,PSC,CCRX) - FFEATIIE

WIREET UG Arsl ) (i g8 R H T — MR AL,
U538 AN T2 S35 4 BT a6 4L -

0 CEN RW 0

TR
0. AEILiPEE
e JFREE
i EHFRELT CENRUR, AR EE. I THHAG
B BT, A RMER T B E i 2 B CEN

.

16.3.2. TIM16 H Wi fF e F 25 (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 e, —HEHANO
UIE: SUFSEHHb
0 UIE RW 0 0: 2 LT Hrp i
1: SRVFSE W
16.3.3. TIM16 REF 72 (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 e, —HNO
BB AR IR
PR T AR A R E 1. B R 0.
0: JTLHEH =4
1: ST FRSE AR R . Y A5 A7 A S T A A
1:
0 UIF Re_wo0 0 — % TIMX_CR1L % {724 /f) UDIS=0, 7=/ 7 $0k (i 50
)
- % TIMx_CR1 77481 UDIS=0. URS=0, %4
TIMX_EGR 24788111 UG=1 /= A B i %
(A3 CNT EHIa61k)s

189/269



PY32F002A &% T-Jiif

16.3.4. TIM16 =4 F 78 (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 R, —HANO
P EAE
AL E 1, B EshE 0.
0: JLaEhfE;
0 UG W 0 1. BV EES, A — AN R R0
AT BRI O(1H 2 Tl 434
REAA) . HLEH ORI TR T B DIR=0(/ L i) Wl it
BERE 0, & DIR=1(H N 50 M+ 5085 B TIMX_ARR
I -
16.3.5. TIM16 t+#£#8(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 Req, —EHANO
15:0 CNTI[15:0] RW 0 TS E
16.3.6. TIM16 T4 2% (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 f#ed, —EHNO
T 2%
AR B IZ (CK_CNT) %F
fCK_PSC/( PSC[15:0]+1).
15:0 PSC[15:0 RW 0 - 5 N o
[15:0] PSC 04 T 40 A 3 24 T4 18 25 175
H; FEHr AT TIMx_EGR # UG {737 0 3i#
TARER A ) DI R 235 0.

16.3.7. TIM16 B3 ERHF A (TIM16_ARR)

190/269




PY32F002A &% T-Jiif

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 R, —EHNO

H 3 E 3 E
15:0 ARRJ[15:0] RW OXFFFF ARR 5 T ERN TR0 B S ER A AR RIE .

Y EEERAENER, RS TE.

16.3.8. TIM16 FAHATHF 728 (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 fREE, —HNO
JA A BER 1R
FFJR T s Thae fa, X o P E iR A as
T A CHJ S DA 025 2k 2
RPN AR 5 WAL P, WaH
S5 0= A 3 e BT R
7:0 REP[7:0] RwW 0 FRA N REP_CNT A3 0, &7 — AR FHME
HH IS REP_CNT EH A REPEF 4 iH % . H T
REP_CNT R & 7 Jil #1 %8 3 F F U_RC kK 4 I 4 =
#% REP 14 , It %t TIMX_RCR #7225 5 A WGHHE R 7
TR R R A A AR .

16.3.9. TIM16 SFfF2mig

(@]

Re
ff | .

s |9s | & NI QYQ S S S QJ G S S8 oo~ o v oo
et ter
(=)

oo 5|2 228
0| &y S| & o 5 3 O
X o
gRe-

set olo|o olololo

valu

e

TIM

16_ w
0 | DIE D
x| R
0 | Re-

C | set

valu 0

e
0TIM W
X16_ 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. {KThEER 22 (LPTIM)
17.1. &

LPTIM /23 16 fE 4% LPTIM $5 R GE M ARDAEAE P e i ) B8 7 (845 238 & T SEBUIR DAL ]
LPTIM SIN T — Rl RIG R Bh 5 58, PR BLAT AR ThREANTERE,  [FIRE DOFE R S A A

17.2. LPTIM = E ¢

W16 f ) bibEs

B 3fFirdids, BA 8 ANAIREM R T (1. 2. 4. 8. 16. 32. 64, 128)
W AT A

> PEBETERYE: LSI B APB B £

16 Bit ARR 1] H £} 77 17 2%

LIS/ ¢ 5:v

17.3. [RTIEER 2% (LPTIM) ThEgHiR

17.3.1. LPTIMEHE

LPTIM
Iptim_pclk i € clock d 4
g Clock domain ptim_ker_ck clock domain
o)
[aa]
o R
<
21« »
~
i LPTIM — >
Register 5
Iptim_|pclk interface 5 16-bit ARR
: 2 —
5 A
< SNGSTRT \ 4
g —
A &
€« — 16-bit
4 counter
o [7 ma L
N .
interface
Iptim| ker_ck
Igtin_wkup

17-1 (R IhHE 2 B 23 4E &

17.3.2. LPTIM EHA X HES
# 17-1 LPTIM P35

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 &z fintéd

LPTIM 7] DA FH 22 AN b AT T H e o

Wk RCC M, AT LAfdFH P i b B0 HE AT I s i) B { B AT LAZE APB. LS P8 hidb 73k
B .
17.3.4. Wisrnes

LPTIM 16 fi1- %88, H—NAIECE R 2 RO5 T es s 49K sl . o ias 4kt H PRESC[2:0]3% %1
FRINE T RTA

F 17-2 A E

Programming Dividing factor
000 /1
001 12
010 14
011 /8
100 /16
101 /32
110 164
111 /128

17.3.5. TYEREE=

LPTIM A5 —H i A timer #525X.
B R @RS AR S, ik B ARR E R L
EH AL IXITE, SNGSTRT A4 E 1.
— NI A R AT R . TETM A B B2 S, FREIE ARR AT AT AR fid A SR ECKS B 2

17.3.6. FHEREH

PRELOAD £z LPTIM_ARR 27 f7 2% ) 5 37 77 20
B 4 PRELOAD i 47 540" LPTIM_ARR i /7 aS7EAT A 5 7 1) i 57 B 5 39
B 4 PRELOAD AN 170t : Wi e 28 42550, W LPTIM_ARR ¥47E 24 1if & 145 J 5887 .
LPTIM APB # [0 #1 LPTIM Kernel 5 HA A I8, RIEAE APB 5N, F15 N R A B 1 £ 8 Lh i
AT, FAE— MR . FEULIEBJE AN, Db ZURE o X} 1X L8 25 A7 2 AT AT AT AT A 1 S 454

17.3.7. fEReTHET 3R

LPTIM_CR & {72+ ) ENABLE 17 T RE/AME A LPTIM W% 5. B {7 ENABLE {7 )5, 5 EEiRHA D
THES I B 4 BE AT RE LPTIM.

VY4 LPTIM 25 Fiit, F 68122 LPTIM_CFGR #l LPTIM_IER % 728 .

17.3.8. THEIHBENL

N T ¥ LPTIM_CNT aifEas N A E AL, 1RAEEALHLH]

T EALHLH] -

S E AL LPTIM_CR #4728 1) RSTARE 145l 4iZA 4 B N 1), (AT LPTIM_CNT #4785 (11
) HOR N EE L NE .

PR, AT ATEEHEC LPTIM_CNT S 4788, 20T 2 REs O LU AL L5 1, 45— 30 AN
AL AR AT EE .
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FEET RN
o fHftF B EAIN, F RIS EA LPTIM_CNT; %5 XA GEEE LPTIM_CNT ZF/Eas 11144
R

® £ LPTIM % #hik ¥ PCLK/HSI B, ESV7H) 2 IRAGERIE R A A 58 .
17.3.9. AR (debug mode)

S A HEN debug #E20, BT DBG #ibf) DBG_LPTIM_STOP {7 €, LPTIM Bt 4k4E 1% TAF,
s fs 1k TAE.

17.4. LPTIM & Th R R
2 17-3 LPTIM A [EME ShFEAR = A X 51

R it pa
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. LPTIM =¥

R R HEALE LPTIM_IER 2577 38 N AE RS, T 8 = of A il o /g it =44«

BB EB AL

WAL LPTIM_ISR #fE#s CIRATAH) TN EE 15, LPTIM_IER FFfEas Chfiiaear /7
W) AR E 1, MR A A

Y R
HAIERILAE | 4B A s i N A (LPTIM_CNT) 5 H 3) S0 Ik 25 A2 22 19 A & IL L (LPTIM_ARRY),  th ks & B fir

17.6. LPTIM & 752

17.6.1. LPTIM H i fRE=FF28 (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
SESER YU
1 ARRM R 0 ARRM EME#&E,‘ JES0N AR LPTIM_CNT H 7784
VLIS LPTIM_ARR #7845 {E. M LPTIM_ICR #4748 1)
ARRMCF 125 A 1 A% ARRM #5
0 Reserved

17.6.2. LPTIM HWriEk&F 75 (LPTIM_ICR)

Address offset: 0x004
Reset value: 0x0000 0000
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res |Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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
H ) E T R br &
1 ARRMCF RW 0 FI%LE A 1 AT3ER LPTIM_ISR %7 21 ARRM 7
0 Reserved

17.6.3. LPTIM H Wi fEREHF /2% (LPTIM_IER)

Address offset:

0x008

Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res | Res Res Res Res Res Res Res | Res Res Res Res 'IAI‘ERRM Res
RW
Bit Name R/W Reset Value Function
31: 2 Reserved - 0
1 ARRMIE RW 0 H 3 H U A 5 R
0:ARRM ki 2% F]
1:ARRM 1 {#
0 Reserved
17.6.4. LPTIM BB &F 788 (LPTIM_CFGR)
Address offset: 0x00C
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res Res Re Re Re Re PRE- Re Re Re Re Re Re
S S S S LOAD S S S S S S
rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res PRESC[2:0 | Re Re Re | Re Res Re Re | Re | Re
] S S S S S S S S
rw w rw
Bit Name R/W Reset Value Function
31:23 Reserved - 0
A AL A TR
Az S LPTIM_ARR 257744 B 5 =
22 PRELOAD RW 0 N p o
O: 4k APB 28517 In) Ji5 B8 37 %7 174
125 FE A6 2410 LPTIM JA &5 a5 38
21:12 Reserved
gt
11:9 | PRESC[2:0] RW 0 PRESC H7lit & Wisr #iids s s R 4. B m LU R A48 i
— MR
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Bit Name R/W Reset Value Function
000:/1
001:/2
010:/4
011:/8
100:/16
101:/32
110:/64
111:/128
8:0 Reserved - 0 e, —HEANO
17.6.5. LPTIM | &% (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
BRAUE E AL RE
AT B E 1 A13E 0. 24 RSTARE W& N“1"I, Xt
4 RSTARE RW 0 LPTIM_CNT {0 (E (T 5 BV 1] 2545 2544 57 5 .
LPTIM_CNT %725 N2 -
3:2 Reserved - 0
LPTIM JE 3B R
AL BN, HEEE . Z0E 1 H DR K
1 SNGSTRT RW 0 JAZ LPTIM.
VE: Y LPTIM{ERERT, A7 A REE 1. e tiffk 53l
FAhi,
LPTIM i Be A, Ha R A1 15 B A %
0 ENABLE RW 0 O:LPTIM 221
1L:LPTIM fi fig

17.6.6. LPTIM 31 EXEHF T2 (LPTIM_ARR)

Address offset: 0x018
Reset value: 0x0000 0001

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res |Res |Res |Res |Res | Res |Res | Res | Res | Res | Res | Res | Res | Res
15 [14 [13 [12 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 fREE, —HNO

SESE Sy KIE)
15: 0 ARR RW 0x0001 ARR & LPTIM [ B 3 B #4H

2 LPTIM Rt J5 A Re BN 3 79

17.6.7. LPTIM 7% 778 (LPTIM_CNT)

Address offset: 0x01C
Reset value: 0x0000 0000
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31 30

29 28

27

26

25

24

23 22 21 20 | 19 18

17

16

Res | Res

Res | Res

Res

Res

Res

Res

Res Res Res Re Res | Res

Res

Res

15 14

13 12

11

10

8

7 6 5 4 3 2

CNT[15:0]

R

Bit

Name

R/W

Reset Value

Function

31:16

Reserved

0

15: 0

CNT

THEEE

2 LPTIM PAR P B iz AT, 32E LPTIM_CNT #4745 1]
REIR MBI EERE . PUILIEX DL T, B LERATHIR
RSB A I IE IR B P ME R SR . 2P S
BT ) AR ST, ) DL A ) S

17.6.8. LPTIM &7 520

© Reg
Ui iste
S

et | '

—
™

o O o
™M N N

27

©| Lo
N N

24

23
22

21
20
19
18

17
16
15
14
13
12
11
10
9
8
7
6
5

LPT
IM_|
SR

ARRM

Re-
set
valu

OO X O

o

LPT
IM_I

CR

ARRMC

Re-
set
valu

A OXO

o

LPT
IM_|
ER

ARRMI

Re-
set
valu

0O X O

o

LPT

Oox o

PRELOAD

PRESC [2:0]

o

RSTARE

SNGSTR
ENABLE

or x o
Py
®

o

o
o

ARR[15:0]

R x O
Py
®

set
valu

198/269




PY32F002A 7% F-Jiif

gReg‘—q ~| © < I ~| © < —
slste o B A X NECE I ]RGS G S I G S DS o o ~ N
et | '
LPT
IM_ .
0| CN CNT[15:0]
X T
1 | Re-
C| set 0o|0j0|0O0fO0]|O 0|0 0|0]|O0
valu
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18. M EFITH (IWDG)
18.1. f&j4r

O AR T — Independent watchdog (fii#R IWDG) , %M BA w22 2. I e ks M R 1% 16
FIRF AL IWDG R IR R i T A F e 308 IR Th REVREL, 76 TH AR A B4 2 1) timeout (B I il RS H AL

IWDG 1 LSI &AL B, IXHFERIAE LI B Fail, HREOREF AR,

IWDG fi& & it 2 watchdog 154 3 B Z AN A, I HLIGAR e AR 7 A 52 BR 1l A 2 FH

18.2. IWDG F E K4

Free-running [f] T i1 %%

H1 LSI 24 8l (78 stop Bt a] BLTAE)
A A E AL

> 4 R iHERE Y 0x000 £ AL

18.3. IWDG Ihat ik

18.3.1. IWDG HEH

|
| |
: prescaler register status register reload register key register :
| IWDG_PR IWDG_SR IWDG_RLR IWDG_KR :
| Y 'y !
e M

| |
| |
| |
| |

. -bj - |

: LS| S-bit 4| 12-bit reload value | :
! 32kHz rescaler {} !
| P |
: =I 12-bit dowmcounter |—> IWDG RESET :
| |

18-1 IWDG HEH
il [ IWDG #4127 1785 (IWDG_KR) 'S 0x0000 CCCC, I 44 M OXFFF il Fit ¥, 433kt 4uR
2Rt (0x000) , FE—ANEA{ES (IWDG B -
AE I, 0x0000 AAAA 5 N IWDG Z 2 f785if, IWDG_RLR (reload ZF{78%) I Bl -V 32
AR, IWDG A& =R A
—Hiz47, W IWDG AEegifs ik,

18.3.2. WHFEII1H

R AR IR T Coption bytes) & T T {4 watchdog, M| IWDG ¥ HahfdigE, HHun
BAETFHES BB LME AT, IWDG key 2947 ss i s, M ERES.

18.3.3. TEMU5 IR fRY

X217 4% IWDG il 5. IWDG E2EE 5 U5 A2 M R4 1 . WX B 25 47 28 10 5 AW SO R 17, 'S
OX0000AAAA NE, FFAE38 BB IR ARY
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ISR T RTT A ds . AR A A A OB IEAESENT, RAEF AL SRR .

18.3.4. HARER

AKIhEE N RSG5 F DBG_MCU I A FE1E .
E CPU #E AR R, IWDG 4k 8+ Huf 2 HE N stop #i:, HiikT DBG #ithrh DBG_IWDG_STOP K1
(IR

18.4. IWDG HifF 5%

18.4.1. HHFHFH (WDG_KR)

Address offset:0x00
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
KEY[15:0]
wlwlwlwlwlwIlwIlw|lwIlwIlwIlwIlwIlwIl]w]w
Bit Name R/W | Reset Value Function
31:16 Reserved RES - Reserved
Key 8.
BRA AT LA — 52 BB T8 [B] B ) i 25 A7 A 5N OXAAAA, A,
) i P ER TR O, BITREF=E BN,
150 KEY[15:0] w 0x00 0X5555: #7 f¥Fiiii] IWDG_PR. IWDG_RLR %1742
OXCCCC: F/RE3h IWDG (W F T HEE T A Z
AT RED o
18.4.2. HisrMiaErfEa 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
T AUE -
T T B P A A I BT A A R T4 A
ENAZAERE, IWDG_SR ZFfE5 1 PVU %455 0.
000: 4 434i;
001: 8 43#¥i;
2:0 PR[2:0] RW 0 010: 16 434ii;
011: 32 734ii;
100: 64 434%;
101: 128 434
110: 256 43 4ii;
111: 256 434

18.4.3. EFEHF T2 (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 T4 #% B 254 E
L] IWDG_KR ZFE48 5 N\ OXAAAA I, RL {H &% 5114 s
11:0 RL[11:0] RW 0 o B S THEER WX AME T URIB R . B VR AT i
Ik RL {E A S T SR SR 5
R IWDG_SR.RVU=0 I}, 7 g%t 247 Beik 171504
18.4.4. JR&EF % (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 | RVvU | PVU
R R
Bit Name RMW | Reset Value Function
31:2 Reserved RES - Reserved
FER R TR En T S [
1 RVU R 0 A E 1, R EREBEIEEE . SEERETEILR
Ja, BRSBTS E .
F VT A BT
0 PVU R 0 AL E 1, RETOEELEE S . S0 PUE 4R
Ja, BEA BAEAE .

HE: EHH IWDG_PR. IWDG_SR.RLR i, #7354} IWDG_PVU. IWDG_SR.RVU & 0. {H7EF T
IWDG_PR. IWDG_RLR J5, R/HEZFF IWDG_SR.PVU. IWDG_SR.RVU N 0, F4k&E447 T i (I4CHS

18.4.5. IWDG FfFE2mg

(0]
ff
s
et

Re
gis
ter

-
™

o O
oM N

| N~
Nl N

©
N

Te]
N

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

[\
DG
K

R

OO X O

set
val

Re-

~AOX O
2!

PR[2:0]

oloJo

RL[11:0]

0/0/0|0|0|0|0|0O]|0O]|O

X O 0w o X O

RVU @
PVU|°
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19.

19.1.

I2C(inter-integrated circuit) & 2k 3 &R s fil 48 A H AT12C 8 8 .

12C O
A48

FRERIE . P PEANF . SZEREE (Sm) .« BE (Fm) .

19.2.

19.3.

19.3.1.

12C EEHF

Slave 1 master 5 {

Z ENLIIAE: T LA master, tHA] LU slave
SCREAN 7] 38 VRS L

> AR (Sm) ¢ ik 100kHz

> PUEfERX (Fm) : ik 400kHz

{£5 Master

>  Clock /=4

>  Start fil Stop [17=E

1E4 slave

> ATYRFRM 12C HhEAS I

>  Stop ALFIKIL

7 Tk

A (General cal)

REbRENL

> RIEFEROE AR S AL

> AR T bR AL

> 12C busy trEMNL

bR EAL

> ENUEER

> bk S A (Y ACK failure

>  Start/Stop fi%

> Overrun/Underrun(isf b4 K oh R 4% 1)
AL IR K T e

BAFE AL

DL P I T e

A[fit & 1) PEC (packet error checking) 7742 156G IE
> PECHALAE Tx B T /5 —> bytes Ki%k
> BWURJE byte fift PEC 45 iR

12C Theefiid
12C EE

ERHE TR, EHTE12CE L
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Data register
SDA [ Noise Data
filter control
Data shift register

l Comparator ‘ l PEC calculation ‘

&

Own address register

4

PEC register

SCL[ Noise Clock
) filter | d control
Clock control register

CCR

CR1&CR2 Control logic
status registers
SR1&SR2

interrupt

K] 19-1 12C HEK

19.3.2. #RixFF

12C SCRFBAF DU

® M Rik#EM#A (Slave transmitter)

® B #Bst (Slave receiver)

® Rk (Master transmitter)

® TR EBC (Master receiver)

RO M 452 DR AR Ul 4R 26 10 5 B A MMV ED e 3 E R0, Ak B R B A 15 S, T
MY B VF 2 FHLTRE.
19.3.2.1. BER

B4 master, 12C £z [ EZhEdEL 4, FEr=EREES . BATEER LSRR DU KT MR, HFLAME Ik
FAFLE A . FLUR SRS (2 0 7E master B3R e % =4 .

YE4 slave, 12C #: ORI E CHHIIE(7 £7)F1 general call Hidik. % AE i 12 61 T 5 522 1E %) general call
bk AR o

A b 8 A () AT R, mALIERT. BRYE Start 5 0FE M 1N bk, Mk H7E master
Bk .

FE—NF AL 8 AN Bl S IS O AN B TE], Bl TT A 1 — AN R AL(ACK) 4 Kk T . N N El.
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Kl 19-2 12C & 21X
AT A REBAME RE ACK (REF) AL BRAFH AT BLEFE 12C  MOhE (7-bit 5/54 general call #ik) -

19.3.3. 12C ¥tk

19.3.3.1. fHRE/SRH 12C #EBRL

12C i Bl s Bl it RCC_APBENRL 27 {788 12C_EN {741 JF, 4R JFilid ¥ ¢ 12C_CR1 i) PE frff
BE 12C b,
19.3.3.2. 12C Wi E

J9ini £ AE master Al slave BT, #ERHAIEYE hold Al setup 18], 54T 12C I R E . XEELE
I2C_CCR Al 12C_TRISE 23 fZ 8% S LHY

19.3.4. 12C MAESR

BRSO, 12C #2182 TAETE slave 5220, M slave i U)# 5] master #5220, 7= 4E — A4
s

N PEAEIER . L ZRAE 12C_CR2 F 474 BE I A IS e B NI B (R SRR a0 25 28 7 S -

FRAERET 9: 2MHz

PRIERT Hy: AMHz

— BRI B 561F, 75 SDA £k BRIk, $OXE R shift 274788, IF 50 7 il OARL B3
general call Hibik- (415 ENGC=1)#HLL#.

PN ER R W NUNGE

12C 2 VR W8 I 55455 5 — AN A 26 A
ik G e -

12C #1724 DU R I

o IR ACK WHEE 1, P2 A — AN B2 ik
o ifi{F Efz ADDR iz, IRE [ ITEVTEN Az, WA b ity
FEMAEE T TRA AL FR7R T2 AL TR B d 2 Rk 2
19.3.4.1. \NRi%%%
FER B M TG B ADDR AL f5, (AR BE S5 RARAL 2 1) Slave ¥EdE (715 M DR &4, &
Hi P98 shift 27 77 #5 k1% 3] SDA E.
Slave #iik SCL, HE.#| ADDR i #ifkr, 7 HAF KIEEH CE N DR aFf£4+ .
USRI S ks . TXE AR E AL, Wi E 7 ITEVTEN A ITBUFEN £i7, 7= A —ANrir .
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IR TXE A B AL, (HAET DRI AELR AT, BB EdE S A2 12C_DR 474, W BTF 74 &
fir. Slave $iflk SCL, H2| BTF g8 HEE (£ _SR1ZJm, H5 A I12C_DR #FH#4) -

7-bit slave transmitter

S Address A DATA1 A DATA2 A DATAN NA P

EV1 | EV3-1 | EV3 EV3 EV3 EV3-2

Bl 19-3 MR 4% 14512 17 51 ]

Legend: S= Start (##5%1F) , Sr= Repeated Start (EEHEIASIE) , P=Stop (EIE%MF) |, A=
Acknowledge (M) , NA= Non-acknowledge (ANRL) , EVx= Event(ITEVFEN= 1 i 7= 4 i)
EV1: ADDR=1, ifiidSik SR1 Ff7#s, i SR2 Ff7#iE % ADDR fi
EV3-1: TxE=1, shift % {7-#% empty, 34 %7 /7 4% empty, 1] DR % {745 Datal
EV3: TxE=1, shift Zi {7254~ empty, 24 %7 {74 empty, 1] DR #%AF#'5 (Data2) j&E= TxE
EV3-2: AF=1; 811 AF A5 05 F %L
19.3.4.2. \EE W33

TEFC R M35 B ADDR J&,  ClnSEHbhE 35 AR ALZ 0D slave Keidid 3 8% A7 27 47 25 12 A\ SDA 2k
BB 717 3 DR B /748 . 12C 3 DR BUR BIAG AN F AT S AT T SR A
o WIREE T ACK AL, WIF=HE—AN R ik e
o {1 B RXNE=1. WHE¥E 7 ITEVTEN Al ITBUFEN fir, 74— ik

W RXNE B A7, IF BAEBUCH SRS R 2 /T, DR 2FfEas ARy, W BTF Az B Az, £k BTF

(BEH 12C_SR1 Z 55 12C_DR Zi{72%) 20, slave —HHfk SCL. (WL FHE).

7-bit slave receiver

| S I Address I A DATA1 | A DATA2 I A | DATAN | A P

EV1 EV2 EV2 EV2 | EV4

19-4 MFEM A AL 5 471 1]
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledged, EVx= Event(with interrupt if ITEVFEN=1)
EV1: ADDR=1, i#il%iE SR1, JGik SR2, si¥l ADDR fIiE%E
EV2: RxNE=1, i DR 717 88 Fi% M0
EV4: STOPF=1, ik SR1 % /7%, J5'5 CRL aifrds LI AL MITH % .«
Note:
1) EV1event fifik SCL, HEMHRH M sequence 45K .
2) EV2 #f} sequence AZITE 2T byte £ % 5 Al AT EY 5E i
3) MM SRLZAFRNEG, NN EMKbrEL, AT 8N sequence. ELU1 ADDR
M STOPF tr&fr, FFZEMLLT sequence:
Rk ADDR=1, %i% SR, i SR2; Wik STOPF=1, %% SR1, %5 CR1.
XA B 2 iR an iR ADDR Fl STOPF Wil &34 R BLE AL, #REHEIE MRt
19.3.4.3. KM@
AR e iR G — MU T 5, master P AE—AME LKA, slave fa il B & AR
o [EfFE AL STOPF, WIRWE /" ITEVTEN fir, ™A —A i,
Wit ik SR1, /55 CR1, SLHM STOPF ArffiE%E. (S0 LK EVA)
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19.3.5. 12C T,

£ Master #UF, 12C 5 HE s8I LR T =N EME 5. RATEIR LS R LRI KM, JELME L
SATLE .
il START AZ7E 2k Bt Tedh & AF, B&HEN T master i,
LR 2 master #5207 2SR AR I -
B £ 12C_CR2 ZF 4748 T ¥ 8 B 4 NI D= A2 IR R I 5
i B A e o 2 17 2%
BCE b R 27 A7 2%
HafE 12C_CR1 #4748 Ja Bl /MK
B 12C_CR1 %744 F 1) START hily 1, FeAfashs&1t
12C B [ N I b A 3 0 20 4 /0 S
B FRAERE T N 2MHz
P A T A 4MHz
19.3.5.1. EHLF=4 clock
CCR FA-& LA LTIl R, 7742 SCL iy m B FAMIK R 1T slave AT eI K SCL 55, 7£ SCL
EFHFEA S, master 7E TRISE #5 /725 i 1B R BGA RS, R AR MZRH SCLAE 5.
— W SCL RAKHCF, MIE#E slave IEFEFIK SCL £k, - T itz iits, B3 SCL ke IE)
o ISR T HifR SCL S E /N BT
— W SCL &M r, i P R R4
SepR b, BIfE slave ik SCK, M SCL FFHE=4, F SCL EFHBIR I, IXRE I SR i A & B2 4%
PRI A (). XA BB I TE] 5 SCL A EFH A (SCL Y VIH A %%, b SCL AN 2
PIME RN, DL Rt T APB IRHe#k47 19 SCL Al . it Rl 1) i K o) i B4 TRISE 1728,
B TG SCL _EFHf[al ], SCL A R FFFRE «
19.3.5.2. Froa%&MH
2 BUSY=0 i, &E START=1, 12C £ /=4— Start 554F, HV1H %2 master B (MSL # E 7).
¥: 1E master #5:0 Fi%E START 7, WAELEIF i EMM/5, M4 —1 ReStart %4
— H R Start 14
o SB (phE B AL, WRWE T ITEVTEN £, & p=4E— ik,
master i SR1 #F /745, T slave Hilk 5 A\ DR % f7#%. (Transfer sequence EV5)
19.3.5.3. MHLHhE K%
slave Hutkif i Py SR A7 A7 A7 2 1% 1) SDA 2k I
o 76 7 fthhb RS, 36— N HhE Y .
M hE T — Bk,
— ADDR g B A, W& 7 ITEVTEN Az, W= —> il
WEJ5 Master 3 SR1 #5 {7 a%, PR SR2 % {74
MR % H slave Hibik B AKAZ, master Pt N R IESE, BRI AN,
o {E 7 L bk AT,
— BN RIE SR, WA R IE L B R AR 0.
— BN, A I NI B R AR
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TRA G478 3 B & & E N B AR 2 2 Rk A
19.3.5.4. EHL K%

TERIE T Mk FIERR T ADDR A7 )5, F2 ¥4 master i@ id Py 7 27 47 45 7275 )\ DR 74783 K 1% %] SDA %
k.

Master £54F, FH.3| 5 — M T E N DR aif7ds (ZH EV8_1) .

U R ACK fikitint, TxE frggfifhEAr, Wik & 7 INEVFEN AT ITBUFEN fi7, JUI7™7 A4 —A ik

W TXE BB AL, HAE b—REHE RKIELE R 200, WA S5HEEE 7975 DR %74, W BTF pifdff &
B, 7E74KR BTF (32 12C_SR1 2 J5, 5 12C_DR Zi178%) 2B, 12C # ¥ 4#5F SCL K.
RIAEE

7 DR #F 7 8 H NI — 7 g, il E STOP = A —AME 1L & (L EH EVS_2), #RJ5 12C #
FURE E 3 [ 3 A (MLS 77 BR) o

e 4 TXE 8 BTF B AR, (% 1B R 22 HEE I EV8_2 I .

7-bit master transmitter

S Address A DATA1 A DATA2 A DATAN A P

EV5 EV6 | EV8_1 | EV8 EV8 EV8 EV8_2

19-5 F Kk A LI T 51 K]
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5: SB=1, @il SR1, il DR Ff7as5S 8, SCIHZA 1iE %
EV6: ADDR=1, j@ifi SR1, ik SR2, S iZAIHIEE
EV8_1: TxE=1, shift 7 f7-#F empty, #7774 empty, 1] DR 7 f7#%5 Datal
EV8: TxE=1, shift Zi {7 &4 empty, %77 /745 empty, 7] DR & f¢#%5 Data2, %M #iE=E
EV8_2: TxE=1, BTF=1, 5 Stop i &7 f#%, 4tliff &t Stop filkf, TXE #l BTF #iF =%
Note:
1- EV5, EV6, EV8 11 EV8 2 Fiff, Fik SCL WK T, MMM sequence $hiT45 K
2- EV8 ¥t sequence WAITE i 7 RIE S MATHAT 56 HE . & EV8 I sequence ANRETE 4 B A& i (1) 515
SEORETTERL, WIHERRE A BTFARE TXE, XP=2E AR IS 1@ .
19.3.5.5. EEIH
TERIEHHEANE BR ADDR 2 J5, 12C 5 ME AN R, 7R, 12C #100 A\ SDA 2l =
T, JRE NI AR %S DR HAE . ERATI)E, 12C S IRIRIAT L R4k
o W ACK Pt AL, K H—ARE k.
o MffF B RxNE=1, WH % E 7 INEVFEN AT ITBUFEN fir, 24— Al
W RXNE g B Ar, ¢ HIEBUCHEdR 4 A nT, DR 7 M A e, MK E BTF=1,
TEIHRR BTF 211 12C 82 DB ARFE SCLONARHESF: it 12C_SR1 2 J5 H i 12C_DR #7444 i BTF {i.
RIAEE
Method 1% EHIM SRR 24 12C Bk AR F R R 5% 0+ i
Master 7E M\ Slave #2U 35— M7 15, KiZ—4 NACK. #I%| NACK J&, Slave B SCL
SDA Zii )4zl Master 5t AJ Pk 1A —> Stop/Restart &1«
D ATEREIEG — AN a2 —A NACK ki, 72 SLRHCE — /MO 715 2 5 (TEFIECE — A RXNE 4%
2 Ja)LaiiEkR ACK AL,
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2) AT AMEILIERIG KA, B ATE B BIBOCE N T 2 S (FE IR — A RXNE S 2 )W E
STOP/START fi .

3) IR, < P R AN R S 1 AR A EE NI B AR EVE 2 S (EV6_1 I, J5ER ADDR ZJ5).
PR TAE IR AR IS, 12C 4510 B 3 R BB (MSL A5 Fx) -

7-bit master receiver

S Address A DATA1 AD DATA2 A DATAN NA P

EV5 EV6 | EV6_1 EV7 EV7 EV7_1

Bl 19-6 7572 10 A URE R 1) 7
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5: SB=1, i SR1, M5 DR % fras, ZMHIHE
EV6: ADDR=1, it SR1, i SR2, ZMi#iEZE
EV6_1: TAHXMARERM, AHME 171 I
EV7: RxNE=1, i DR % f78%, ZMiE=%
EV7_1: RxNE=1, i DR 7 ff#%, 5 ACK=0 HE {7 STOP

D AR AR, W ERAREN (D) 1T 22 NA
2) EV5, EV6 Hff, #ik SCL WK, BRI sequence HAT 4
3) EV7 ¥t sequence WZIAE T 715 K& TE T HAT 58 EE . 7E EVT, B+ sequence ANBELE 4TI A& H if) 715
e enT, #E . A BTF AR RXNE, X/ A AR iig 1 il iH.
4) EV6_15# EV7_1 84 sequence WZITE 241 7 A ACK Z 1l 52 i o
Method 2: AN FERIMAZHER: 12C MPHENAFARBETLESR, REFHEAHTR
FiXAN71%, DataN-2 WA #1%2, HILTE DataN-1 2 5, @l pifik (RXNE Fl BTF #i# &L - )5,
7E2 DR #7251 DataN-2 i, & ACK fiz, LAHfR7E DataN ACK 2 mi#ii&#. fElk2 )5, 7Eik DataN-2 2
J&, BAL STOP/START 7, Jfi DataN-1. 7E RxNE Ef7J5, i DataN

7-bit master receiver

I S Address | A I DATA1 | A I DATA2 | A I IDATAN—ZI A IDATAN—ll A I DATAN-1 | NA | P I

EV5 EV6 EV7 EV7 EV7_2 | EV7

Bl 19-7 J57% 2: N>2 I AR I% I R )3
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5: SB=1, ik SR1 Zif74s, F5 DR W f74%, il F1%AL
EV6: ADDR, %:i SR1, Hif SR2, iHZE %N
EV7: RxNE=1, i DR 47 #4iE T 1%L
EV7_2: BTF=1, DataN-2 f#7f DR % {743, DataN-1 fZ1E shift 27785+, 5 ACK=0, it DR aF 72+ 1
DataN-2. Ef7 STOP, i DataN-1
Note:
1) EV5, EV6 Fiff, $ik SCL FURHF, EHEIAHMN A sequence PUATE .
2) EV7 #fF sequence WINTE T 71 KIETERATHAT 5E . 15 EVT, B+ sequence ANRELE MR AE 4 17
e AT, #E R HEREMEH BTFAUE RXNE, XA B AR 1.
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o 3N F I ERLE:

— RxNE=1 => Nothing(DataN-2 not read).

— DataN-1 received

— BTF=1, shift il data ZF {74 #2 full: DR FA7-#= /7 J DataN-2, shift %7 {7 #3478 I DataN-1 => SCL i,
K B2 R A HAh ZE R B

— JH%F ACK fi

— 1k DR Ff7aH 1 DataN-2 => X )3 3l shift & /745 % DataN ff1£z1%

— DataN &5k (with a NACK)

— 5 START 5% STOP fi

— 1% DataN-1

— RxNE=1

— % DataN
DA EJRAE AR N > 2 (iR, 1 AT/ 2 A7 il ERAARRMAHE T, 2 0EL iR

o 2 MERH B HIER

— H 7 POS 1 ACK £

— %47 ADDR Efi

— iH% ADDR fi.

— % ACK AL

— “5fF BTF B AL

— 5 STOP 41

— DR FIK

7-bit master receiver

S Address A DATA1 A DATA2 NA P

EVS Eve | EVe_1 EV7_3

Bl 19-8 757 2: N=2 v A AR A% I R I3
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5: SB=1, /it SR1 i f#ds, F5 DR aiffds, 16 ZF %L
EV6: ADDR=1, % SR1 % ffdt, ik SR2 % {74+, 1% ADDR fif
EV6_1: TARMbREN FIE. £ EVE 5, MatRMIiEEE, ACK MiZ#iE%F
EV7_3: BTF=1, 5 STOP=1, Z /5 X DR (Datal fl Data2)
Note:
1) EV5, EV6 Fff, hik SCL FMKHT, BRI sequence $AT 45
2) EV6_1 1% sequence W AUTE T T &5 ACK 2 7 58 ik
o BAFHEWHER
— {E ADDR $iFH, 5% ACK fi
— 5% ADDR
— 5 STOP ## START {i
— 1ERXNE tREBE, 34
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7-bit master receiver

S Address A DATA1 NA P

EV5 EV6_3 EV7

B 19-9 J5i% 20 N=1 I ERE A R I% I i
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5: SB=1, Jtik SR1 & f7ds, 1’5 DR & f7dn, THF1%M
EV6_3: ADDR=1, &5 ACK=0. %1k SR1 77 f¢#%, Jaik SR2 Ziff#s, 5% ADDRfii. £ ADDR#EZE)G, 5
STOP=1
EV7: RxNE=1, i DR & A7 #iE T 1%L
Note:
EV5 F - oxhik SCL FMKHT, ERAHRIF sequence TATE5 R .

19.3.6. HEIBRE

19.3.6.1. BERHHIR
FE— N HE BB 7 AR IR, 2 12C $E DRI B — AN SR 45 R BGERAG S5 A D) P A i R R R G
e BERR f#{ EA N1 IR EHE [ ITERREN fir, N7 AL —AHhlir
o 7t slave . HIEH L7, MIAFREIAE 2
— SRR Start 1, slave NN &—/> Restart, JEEfFHbEES 1R 1F
— WA HIRI Stop %A, slave $21E 7 1SR, R B R BRI 26
o 7t master Biz: BEAFAVESALL, [FIRF AT G iT AL SRS o BEI B A e s 7 b 2 T AR
19.3.6.2. M R (AF)
B ORI B — N TR, PR AR R R
o AF g E AT, WIREE T ITERREN f7, Mp=A4—Alky
o R ILFBE]— > NACK IV, A 250 A0 3 s
— WAL T slave #55X, AR LR .
— W REAT master #5258, B AU R —AME 1Rk B repeated start.
19.3.6.3. f# %R (ARLO)
2 12C B2 LU U B h 8 2 i P 2R B R B iR, R
o ARLO f gt B Az, W& 1 ITERREN £z, M/ A4—A> ity
o 12C #: 11 A B[ B WAL U(MSL A5 FR) . 24 12C O ER T EL, e JEvkAE R — & 4 b B e 11 M
hb, BB AT LLYE B3 M 2RI master & 3% repeated start 45442 )5 T B
o TR TR 22
19.3.6.4. iI#X overrun/R#, underrun (OVR)
7t slave BE:UF, IR AE BB AP IEK, 12C B EAERUEER R, e DA 3 — AT (RXNE=1), {H
7F DR #5728 FAT — AN Ie A st . W ZE overrun £
R :
o e RIS B A R 5
o {F overrun 5%, BENIG RXNE A7, KIS 1% EH K iER G — IR ER 71
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1E slave BN, WURAS LI BPAE K, 12C 2 1 IEAEAOR BRI, 76T — N eh Bk 2 ar, Bt EaE
EAF N DR F 725 (TXE=1), MIKAREH R, L
o 1t DR ZFf7 8% H IR T — A 7 19 R o 5
o F T NLiZAf B AE K AE underrun HE I, $RUSC B 7 B S HUNCRI RO . RK G R % 12C S ZRbRHELE R E (1 B
] 55T DR %47 2%

FERIEF — T, LAHEFH IR ADDR 2 J5 HAES —A4 SCL _ETHREZ BTSN DR Zifrdt: WERABEMEE
XA, WEROT % E SR AN

19.3.7. SDA/SCL #54i

o IR ARV BPIEK:

— ROEEEE: Wk TXE=1 H BTF=1: 12C £ EALR AT ORFR I BB ONAK, DASRRr 32 SR, RS0 80
5 R A7 A% (DR A shift 2777 28 #5225 1) -

— IR Wk RXNE=1 H BTF=1: [2C £ H7ER R8s 715 )5 ORI B AONAR,  PASERBiF3 SR1,
SR HE 277 2% DR(DR A1 shift 27 77 2% #5235 1) -

o WIRAE slave B 4% B AP ALK

— QIR RXNE=1, 7EHMCE] A1 DRIGEA L H, WAL overun, HBIRRE — 71T A%k,

— R TXE=1, TELAURIE FAF ZHTHEAH#dE 53 DR, W& 4 underrun. FHIFEIF 1R EE K
He

— T R SN 5 PR 2 (g

19.4. 12C $ ¥
% 19-1 12C ik
Wy A Hfpr T e $x il Ar
HLUs N B R % (Master) SB
Hiuht 2% 2% (Master) 5% Huhik UGRE (Slave) ADDR
Sk 2% 1k (Slave) STOPF ITEVTEN
5 71 AL 55 X BTF
%ﬁfg Eéﬁf R'F(XI\IIEE ITEVTEN F1 ITBUFEN
Z I
RRE R BERR
ff#%ZE 2% (Master) ARLO
] % 2 AF ITERREN
i #RIR B OVR
PEC 4% PECERR
19.5. 12C HH 5B

ZrfE sl L half-word 3534 word 7 1

19.5.1. 12C ##|&F 74 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
SWRS Re Re Re PO AC STO STAR NO ENG Re Re Re Re Re
STRETC PE
T S S S S K P T H C s S s S S
RW RW | RwW RW RW RW RW VF\Q/
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Bit

Name

R/W

Reset Value

Function

15

SWRST

RW

BAFR AL
YA, 12C AT EACRS . AEEAREIKL
A, ZEWOR 12C 5 IAIBOR L, E R AR
&

0: 12C BEAL T HALRES

1: 12C BHLb T EALRAS

VE: ZAATLLA T error 5 locked R ZS I B 4]
1B 12C. 40 BUSY il 1, fERZk BN AR
TR 1R 2R

14:12

Reserved

RES

Reserved

11

POS

RW

ACK/PEC fi# (FHFHIREO , AFrT B AL/
EEZTHES, o PE=0 N {5 E.

0: ACK fraiil 4T R 25 17 %8 W IEFE B 7
FI(N)ACK, PEC 173 B 4 AT L &5 A7 25 N 1)
FHis& PEC

1: ACK frizTER A B A7 88 AW I N — A
FIHI(N)ACK., PEC {7 R BIER 7 25 77 2% B3R
B —AF 12 PEC

W POS L HBEATE 2 # IR B, L2
e~ AT E .

T NACK 2 2 M35, W 4ifEiERs ADDR 2 J5
&K ACK fiz,

T RCEE 2 AN PEC, WAIERCE T
POS fi72 J5, ADDR stretch S & PEC
7.6

10

ACK

RW

FEAERE . A BALE R w fF Ay, B PE=0
i %

0: JoRZiR[A|

1. FERECE] A7 EiR AR, (ILECHY
Huhik S A

STOP

RW

1E A, AT LB E R w8, 5
H MR ENE R A, REEAEERR; R iE]
ARIT AR, B EAL

EEHAT:

0: KIZIE&ME~4E

1: 7E MR AL T M AT aG R R e AR
15 1%

M T

0: IR 4

1: 1040718 5B SCL Fl SDA £;

START

RW

IR A

WA BALNE R Z 748, BB R MR R
8 PE=0 i I HE %

EX W

0: LASIAZKAFT~E

1. EEFAREAME

A

0: JoAClaZcAh =4

1. MBLAEHN, FARESAE GFEELES)
)4#:5] master mode)

NOSTRETCH

RW

2 EIH B E K (Slave) .

2 ADDR 3 BTF fr &4 B AT, %61 HF slave
PR, BRI E A

0: FVFIEREEK:

1: 2% R EE K

ENGC

RW

JIEE I fERE
0: Z5 b7 #EIENY, DL NACK mE N HihE 00h
1. VR 4&PEI . DL ACK M skl 00h

214/269



PY32F002A &% T-Jiif

Bit Name R/W Reset Value Function

5:1 Reserved RES - Reserved
12C e AfiRE .
0: Z%ik
1: 12C fiifg

0 PE RW 0 e WRTERR AN B IEAE T, FE AT IE
WG, 12C BLELBE AR T IFIR [ 25 AR -
i TEE NG R G PE=0, B IAERR .
EEMRAT, RS R AT, A REIERRZAL.

E: MK E T STOP/START/PEC i, fERFMHHEMEX ML/, HHAABEPIATATTN 12C_CRL S HAE; &N

B R4 2 I E STOP/START/PEC fi7 .

19.5.2. 12C #&#| ¥ 748 2 (12C_CR2)

Address offset:0x04
Reset value:0x0000

15 [ 14 [ 13 [ 12 [ 11 10 9 8 7 6 5 4] 3]2]1]o0
Re | Re | Re | Re | Re IT- ITEV- ITER- Re | Re FREQ[5:0]
S S S S S BUFEN TEN REN S S
RW RW RW R R R R R R
W | W | wW|w/|w]|Ww
Bit Name R/W Reset Value Function
15:11 Reserved RES - Reserved
A R TR R
10 ITBUFEN RW 0 0: 34 TxE=1 8§ RXNE=1 I, Ap=A=rhly
1: 4 TXE=1 8{ RXNE=1 I, ;=4 ikriy
O WERe.
0: Z£1-
1: foEFHAE
TETHNET, Koz
® SB=1 (FHR) ;
9 ITEVTEN RW 0 ® ADDR=1 (F/MERD
® STOPF=1 (IR
® BTF=1, {H¥&A TxE 5 RXNE ZHff
® UIif ITBUFFEN=1, TxE HffH 1
® & ITBUFEN=1, RxNE /)y 1
U R W R
0: ZE 1 HA s
1: S T
HETHIEMT, Bredizh .
8 ITERREN RW 0 ® BERR=1
® ARLO=1
® AF=1
® OVR=1
® PECERR=1
7:6 Reserved RES - Reserved
12C PR
DA APB BB AR B RE B 1% o T as, PLE4
5 12C Wil e M%dE setup F1 hold B ] .
BN VA E BIARSE AMHz (FruEsiat,, B
100k) . 12MHz (400k) , fx KA F ity
. ] APB B a8,
5:0 FREQ RW 0 000000: #E11
000001: #%ik
001000: 8MHz
011000: 24MHz
Hg. 2k,

19.5.3. 12C B 5 #ibkF 74 1 (12C_OAR1)
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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 B Ok 7~1 1.
0 reserved
19.5.4. 12C I F 74 (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
8 MR A A7 8%, O WEBEBRe AN ) buffer 22
—AHhhk, A3 TR R EE (RX_DR) 7K
BERIERSLNERE (TX_DR) .
RIEFRAEA
i —ANFHATE DR FEN (92frE % TX_DR) , H
FEEARE . — B EWITIE (TXE=1) , WiHfae &
TN —ANFEAEHOEIES N DR 31728, 12C HRHUE -
ESEHR R .
) ) B
70 DRI7:0] RW 0 BE B 5 Y D1 DR 2475 (32572 RX_DR)
(RXNE=1) . 7EHEI T —FT (RXNE=1) Z ATk
HE RS, DA SeEE S A ek
VE:
1) fEslave #z0UF, HibEAR S copy #E4dE 25 /748 DR
2) HEHEAEE R (IR TXE=0, JigE5 NEHE
74
3)  NSRAEALER ACK ki &4 ARLO Fi, U EIY
FHASH copy Bl AawE, HRILAREEE
19.5.5. 12C R&EFHF#(12C_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
e &4 PEC 4%,
0: 7t PEC #i%, #:x%®|PEC iR ACK (U
B ACK=1)
12 PECERR RC_WO 0 1: f PEC %%, #44(% PEC J5iE[H NACK Ch
& ACK AMT1ED
AL HBEE 075k, 524 PE=0 K B84
[
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Bit

Name

R/W

Reset Value

Function

11

OVR

RC_WO0

L ERIR bR &

0: it #/R#E;

1: WP IR .

X NOSTRETCH=1 i}, 7EMET 147 i A4
B

TEBOE A M B — AN 1 (L3S ACK
PR R T A LI A RIS AR,
T = R B 2

TERIEFR A M B R IE—ADF i, EEH
BB S NSRS ER, RISk %
PR

AL HEME 0 7ER, 224 PE=0 I HAE4E
K.

e SRR A AR S B E R A TR R
SCL LT, REMEIREAH TN, HEE
PRFFIT TR R

10

AF

RC_WO0

82 R IR 35 o

0: BA RERIM

1. MERE.

BEA IR SN, SR B AL A7 A
AL 03K kR, B0 PE=0 I thf#{HF
B

ARLO

RC_WO0

P ER (ERRD .

0: WHKMEIMHEEK;

1. RIEFEE R,

B R B B R 28 ) — A L, T
PSR DA Y

AL HEAE 035k, B7E PE=0 Bt fFiE
.

£ ARLO B2 J5, 12C 2 0 H sh ) #e [ A=
(M/SL=0) .

BERR

RC_WO0

BB E.

0: TCACIAERE 15 1k 5 1 4

1. BIRECE T IR

2 VRN B 4R R IR B 5 1 2% 1, RS
A E 1.

AL MES 075k, BETE PE=0 i B4R
k.

TXE

BIRFIEa DT CREM) Fr&.

0: HEZFA7aAEZS;

1. HIBFFENE.

ERIEHIEN, BIWFERNEZAEE 1,
TERIEHBET BEAS 1 B %A

B SHHE T DR FAMS I ERIZAL, SAERE
—AMEGET LS, 5024 PE=0 I BTE{F B
iERR
WERYE]—A NACK, BT —/NE RN 71 i
PEC (PEC=1) , iZfiAHELL.

e EBAE LAERENEIEE, KB T
BTF B 5 A$d%, ASARETERR TXE AL, K yLbiy
HIEFARNT

RxNE

BIEFmasdEs (Bl fr.

0: HHlEFFEN=T;

1. HIEFAaRIET.

TERRET, MEdETARANT, BAIZEA

o MEEBOhHERN B, ZFARAEBLL

AR A A7 A M B E S TE R A A4

24 PE=0 I AR LFE R

W HWET BTFR, BRI RXNE
7, PRy B 508 B A7 AT 9 o

Reserved

RES

Reserved
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Bit Name R/W Reset Value Function

15 AL AR o

0: FAKMBNE LA

1o kil B k2% A

N2 (NE ACK=1) , YN EHER
4 STOPF R 0 2% FAS I B 1L 5, AR ZALE 1.
HAFELEL 12C_SR1 A f##8 )5, X 12C_CR1 % 4f
W ERAIEIERRZAL, B PE=0 K, TE{}E
BRiZAT

VE: 7EIEI NACK J5, STOPF i A<E AL,

3 reserved

FH LIS R AR EAL

0: FHEHIATER

1. FHiLH R IhEE R

E RGN PR BALZ A8 (2 slave 5

7, NOSTRETCH=0 K}; master i, 5

NOSTRETCH £%) :

— BRI, BB AT (B3 ACK ik
WoOH BT A A IS R B W
(RXNE=1) .

— RN, [ HRIERZE R, R
TR AR BNF R (TXE=D)
AR 12C_SR1 %788 5, XHHIE %78

el 5B IE Rz AL SR IE — MR s s fF

1E&MEE, 824 PE=O I, HBEMER.

T

TEW R —A NACK J&, BTF Al B AL,

Hohk B ki (R MhbkUolt OMERD .

AL 12C_SR1 #7485, P 12C_SR2 %

FRBEMRIZAL, X4 PE=O K, mEEMER.

HubEILEE (Slave) -

0: HuhEASVUED k3 A W B Huhk 5

1. WA bk VLAD .

L I MM hE 5 OAR 257 4%8L general call #

HEVCHS, AR B A AT

Note: 7t slave Bix0T, AT EBIEE

sequece, HJ7E ADDR #Ef7)5, %ol SR1 #FA47

2%, FiE SR2 FE.

bk B K% (Master) -

0: HuhbRiEEAH LR,

1: kRS

7 AL, 24U E] ACK byte J5 B A,

Note: 7Y #| NACK J&, Z&/Fes N BN

HIARFRE (EHR) .

0: RRIXFEIHEAT,

1. BIAFKMTRIE;

0 SB R 0 —MRIERIG AR, BALZTFE.

— AL 12C_SR1 F 7285, X EIEE A1

SEAEBIERZAL; 802 PE=0 I, HEIHE

K.

2 BTF R 0

1 ADDR R 0

19.5.6. 12C REFF4E 2 (12C_SR2)

Address offset:0x18

Reset value:0x0000

Note: Hf#i ADDR #rEMTEEL 12C_SR1 Ziffds a4 B AL, 7R 12C_SR1 2 J5 1 12C_SR2 #ff 4%, tHEEE
ADDR FrEfr. KL, {NAEKI 12C_SR1 7172511 ADDR £ B f7 88 STOPF fi#iEZE N, 12C_SR2 %1%
B I .
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15 [14]13]12]11]10] 9] 8

4 3 2 1 0

Res

Res

Res

GENCALL | Res BUSY | MSL

Res
RIR|IRJIR|IRI|IRIJRI]R

R R R R

Bit

Name

R/W

Reset Value

Function

15:7

reserved

GENCALL

JOREREI R AR .

0: AWCET HEIFNY Hhk

1: X ENGC=1 i, W) FEEn ik .
e —AME AR — AN R G SR,
gk PE=0 I, WHERZEAA%.

Reserved

RES

Reserved

TRA

RIEBEWARE

0: BRI %dE

1. HyE k%

TEEA M ISR BL RIS R, 43 A AR I kit
FAT) RIW LR BEE o

LRI FE 4 (STOPF=1) , B B Kt
M. B B ER (ARLO=1) , 3%
PE=0 I}, TE{FEBRIZZ A7 Ao

BUSY

BEATFRE

0: 7EMZ EICHdE MR

1. fEEZE EIEE MRS R

Ll F| SDA 5 SCL NfIRH I, fEfFE AL
2RI B — MRS, EAE R

GAMF AR N AT IEAEREAT IR 2B, S0
WEEM (PE=0) WiZ/f5 SR W .

MSL

TR

0: slave

1: master

— M AT ERE (SB=1) B, fEE A
— LR AR AN RS (STOPF=1) |
fhiE % (ARLO=1) . 54 PE=0 i, &

%.

19.5.7. 12C B8 % 725 (12C_CCR)

Address offset:0x1C
Reset value:0x0000

15

14

13 12

11 [ 10 |

9

I

8 [ 7

I

6 | 5 [ 4 ] 3 [2] 110

FIS

DUTY

Res Res

CCR[11:0]

RW

RW

RW [ RW [ RW [ RW ]|

RW

RW|IRW [ RW ]| RW [RW][ RW | RW

Bit

Name

R/W

Reset Value

Function

15

FIS

RW

0

12C EmERikRE.
0: FpEfR
1: ‘mﬁ*ﬁﬁ

14

DUTY

RW

POE A 1 5 2= L.
0: PUEBLAT: Tiow/Thigh=2
1: PREMELT: Tiow/Thigh=16/9

13:12

Reserved

RES

Reserved

11:0

CCRI[11:0]

RW

PORARERTC T BN Bh s fl IR 5 (E
A .
RSB T % 8 AU I SCL i 4.
® R
v Thigh=CCR x Tpclk
v Tiow =CCR x Tpclk
o R
v DUTY=0:
Thigh=CCR x Tpclk
Tiow =2 X CCR x Tpclk
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Bit Name R/W Reset Value Function

v\ DUTY=1(Nik %] 400KHz):
Thigh=9 X CCR x Tpclk
Tiow =16 X CCR x Tpclk

1. REEERSR/IMEN 0x04, TEPLE DUTY £}
T RV R HR/ME N 0x01

2. Thigh=trscL)*tw(scLH)
3. Tiow=tyscL)+tw(scLL)
4. IXUEHERTVEAG kst
5. WA PE=0 W 4 REMC B 1% 51798
6. fok N 10MHz FIEEEURE, XAER] DLIER
F=HE A00KHzZ [ RS B3 7E R4
19.5.8. 12C TRISE % 7£#% (12C_TRISE)
Address offset:0x20
Reset value:0x0000
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 TRISE[5:0]
RW [ RW [ RW [RW | RW | RW
Bit Name R/W Reset Value Function
15:6 Reserved RES - Reserved

TEPUE AR T ok BT R (FARD .
X e B %I AELE master mode T, SCL /it
(] 246 P 3 R IR A o IR REAI H AR 18 SCL
TR A 22, SCL #RE R — M aE 1)
XL B N 12C BERFITE BLAS BRI
SCL LFtwffal, #&PiEHN 1.

5:0 TRISE RW 0 Flan: ARER R K i SCL _EAITF A
1000ns. H1HTE 12C_CR2 278 FREQ[5:0]
T EI{E LT 0x08, Tpclk=125ns, N TRISE Hid
A4 0x09 (1000ns/125ns=8+1=9) .
AR FME AT LU E TRISE W .
WSS A R, M EEEH 4> 5\ TRISE,
LB R thicn 5.

E: Y PE=0 B A BB B %A A7 A o

19.5.9. 12C FHERB4

Offset Register = ) 9 & H S o ® ~ © o < ™ o~ - o
= = 5 O
0 n X o o ol Q ]
00 | 2C-CR1 L olgo|e|g 8ol @ o w
X 7 (%] wn z P_: L w
Reset value 0 0 0 0 0 0 0 0 0
z| .
L 2|l xz2
12C_CR2 el oE 54 FREQ[5:0]
0x04 B FH| F
Reset value o oo o] o] o] o of o
I2C_OAR1 ADD[7:1
0x08 - [7:1]
Reset value o] o] o] o] o] o] o
I2C_DR DR[7:0]
0x10
Reset value 0 0 0 0 0 0 0 0
14 i
| x o x w = o o
12C_SR1 Ol > | L | 2| 8| x| 2 o El1 3|8
Reset value 0 0 0 0 0 0 0 0 0 0
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Offset Register = = 2 = ! S © 0 < ™ 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] o] o] o] o of o
I2C_TRISE TRISE[5:0]
0x20
o] o] o] o 1] o
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20.

20.1.

BRRAZRPE RS (USART)
I+

i F D A WOR S (USART)$R Bt 1 —Ff R 1 U7 5 18 AR HENRZ 5720 83 47 Bt s SN 8L % 2
[A]EAT AW TAE 2C . USARTAIH] ﬁiﬁz&%}:%zi S It DLV 1l (IR R I F

[t

N
©
N

B SCRFFE LRGBS M TGS . Bk o 2 A B AR AE

. USART X E

R L iEeE
NRZ Friffg 3
FITCE 16 5B 8 A KT, 1Y 6 1 FE AN 22 2 B2 1) R 1t
FAE AL FH AT g AR PR %, B miiA 3Mbit/s
H B R 2 A
AT R K 8 fr el 9 fir
A E M AL (1 8 2 61D
(7] 35 A5 2R A (] 25 308 TP B 4 i L ) R
BRI TR
M7 PR AR I RS A R
TR dt 42 1
R &
> $2IK buffer i
> Ki% buffer 7%
> AREEE R
AR 6 5
> RIERSRAL
> ORISR AT RS
R 2 1 T
CTS 5%
TR o A7 4
Hor I 21 s 275 A
T H R
Fllr'T%E R
iRl
o I 1%
eSS T
> IRHEEASUCHES, R ERAR
AT ERAR ARG AL - 30 3 2 PR 0 A e 5 A 0

V V.V V V V V V VY
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20.3. USART IhfefiiR

USART # [t = A5 -5 HAh B & B E — g . ] USART XUlAS 2 /0 T B A BUicidi i
A (RX) AR 1% H4 i H (TX) o
RX: HEWSCHE R ATH . 0I5 SRAE B AR X B R, AT P 52 4000
TX: REHRHH . AR ER, s IR E BTS00 b R E . MAORBEE, BRI E
P, TX ST m . ER g, ik /O g [ Ik FH 1 Hs i R A
W SRTE R EIRCRT AL T RS
— ARG
— AR (8 5k 9 fr), IARA RLLAEHT
1. 2 AN AL, H R B HE I 45 TR
M BB R R A2 12 AR HORN 4 S /NEUI 2R T i
—/MIREFEA(USART_SR)
$ ¥ 75 77 45 (USART_DR)
— MR F A (USART_BRR), 12 A7 ¥ 50A0 4 fi7 /N
TE[RID AR 2 75 2T 571 51 A«
CK: RiXZBETerHH.
kS| R T RSB A S i e, (FF Start AR Stop Az A B e kel BopE R, AT DATE SR — AN
P I% HH — N Bl . B T LAE RX B[R E eI, 3 T DR SRA% il 5 4 B 7 35 47 28 1O A 1 4 (1 4l LCD
URENAR) o H iR L AR 1 2 A A T AR )
A5 ITERE R AR A o 7 2
B nCTS: WERRAE, #Rm i, 75200 80 A& f gl d et BT~ — R i EuiE ki .
B nRTS: K&K, AHR2ICHF, K] USART #E& ool .
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TX

RX
SW_R

RTS

CTS

PWDATA PRDATA
Write DATA REGISTER(DR)
-1t~ "7V V7070777 1Fr00mmm= 1
| cPU cPU :
| <0
| Transmit data Receive data |
: registTr(TDR) register(RDR) :
| |
“— IrDA T |
|
_.| SR i . .
EDDEC : Transmit shift register Receive shift register :
—| BLOCK \ - A_____—___ | —————= _T__________!
GTPR
| a1 | psc | [ ckcontROL |—p>{] CK
- Tl
| scle NACK| HD| |RLP| IREN | | LINE |STOP[1:0]| CKENl CPOLl CPHAl LBCL |
CR2 CR1
USART Address | UE | M| WAKEl PCE | PS | PEIE |
+— HARDWARE N
N——]
FLOW
CONTROLLER
l 3 A Receiver
TRANSMIT WAKE RECEIVER clock
CONTROL UP UNIT ,' CONTROL
A [
CR1 SR
| TXEIE | TC|E| RXNE| 'DLE'4 TE| RE| RL\,N| SBK | | cTs | LBD | Txei TCI RXNE IDLE| 0RE| NE| FE| PE |

L |

USART INTREEUPT

CONTROL

—| /16 | | JUSARTDIV |<—

!

fPCI.KK
(x=1,2)

USART_BRR

TE —*

TRANSMIT RATE
CONTROL

| DIV_Mantissa |

DIV_Fraction

15

4 0

RE >

RECEIVER RATE
CONTROL

Conventional baud rate generation

20.3.1. USART 4${E#iR

] 20-1 USART HEE

FRAT LB i fE USART_CRL i /a1 M A7, JEFERL 8 8L 9 1. TEAZLAALHIN, TX ik TE-F,
FEAS LA (R AL e Lo
R FE S AN 58 4 B U B — AN SE R R L, S TR L T A R — WU R AR A (1 A B

& 71 IR %K) -
W FF A5 AN R 7E — AN A P A 3R O (55 IR AT I R], t2°0°) e TEWTHF A5 Z5 AT, R 25 P A

N 18 2 MEIELT ()R N B R AR T .
R IEFNBEC T — FEFH MR R R AR B Rl 24 R A AR B8 (3 R 20 S BT S 40 ) R B2 A e
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9 bit word length(M bit is set),1 stop bit

Data Possible
frame parity Next Nextdata frame
Stért f : . - X - - - - bit start
bit | sito [ sitr | sit2 | i3 [ sita [ sits [ site | Bit7 | Bit8 [sr0p | bt
bit
ey
S I B I O
Start
bit
] Idle frame 4
Start
Bl Break frame )
stop | Pt |_
bit
** | BCL bit coptrols last data clock pulse

8 bit word length(M bit is reset),1 stop bit
Data Possible

frame parity Next
Start start

it
bit | sito | sit1 [ sit2 | sit3 | sita | sits | sit6 | Bit7 [g0p | it

bit
ClocK '_**—L

Next data frame

Start

bit

Break f | Start|_

reak frame bit
Stop

bit
** LBCL bjt controls last data clock pulse

Idle frame

Kl 20-2 FRKEHE

20.3.2. Ri%%s

RAL BRI M AR K% 8 ek 9 M IBUE T . MR IEERENI(TE) M B, RIS AL A5 T B
76 TX JH A, AR I ik 72 CK B 46 HE
20.3.2.1. FHKRZE

£ USART KikMAlE], 7€ TX 5| _E 1 J6 k% B i b, AR USART DR A fE 8l & 17—
P B A R R R IR R AT 2 A7 B 2 1N (R B 1 2%

BN T WA —MEEP LA, 2 JRIREEIEA, HEBHEEE. USART L HF LM 1467 1
B 12 A MEIEAT,

T
FEREAR R ANRER AL TE A, S IUPRBER TX LR, BUOBOR R T IR Y
GIEAE AN

TE AR 5 4 R 3% — > 25 IR
20.3.2.2. WL B 4% kA1

W A AR R 3 TR LT (R 5P LS o 4% ) 2 7 28 2 IO 134 12 AT 4w R
1) L AMF AL A A AL BRI
2) 2 MR ATRFH L USART B, Bz LA K i il 1 A =X

IR MR T 1R

225/269



PY32F002A &% T-Jiif

Wr P 10 AR H T, 5 BRI R4 (4 m=0 i) i 11 AP, J5 BRI IEAL(m=1 ). ASn] BefLdm s
KWWK BT 10 8 11 47)

Possible

i Data
a) 1 stop bit parity Next Nextdata frame

frame
Start start

it
| bit| sito | sita | sit2 [ sit3 [ sita [ sits [ Bits [ it |Stop bit

bit
T I
b) 2 stop bit Data Possible ot ot 1
frame parity Next extdata frame

Start bit

| bit| sito | sit1 | sit2 [ 8it3 | sita | sits [ site | Bit7 | 2stopbi o

t |bit|

20-3 fic E 5 1A

Be B AR
1) il 7E USART_CR1 7 /745 LB AL UE AR IS USART
2) 4mfE USART_CR1 1 M fir ke X 7K.
3) /£ USART_CR2 HégufE & 1b Az AL 5L
4) F|F USART_BRR % /7 41 PR MR %
5) B USART_CR1 i) TE Az, Kk — N7 INWE RS — IR EdE Kix .
6) HCER LM EURE S 3 USART_DR 27 e (LB EIE R TXE fi). £ RA — MM IEIL T, SR %
AR E PR 7.
7) /£ USART_DR #ffasth S Ao — MUl 75, 5545 TC=1, BRREG — MW Ema k. Sl
KM USART Bl EHENAZHUE /T, FHEF LR, BRI R G — L%
20.3.2.3. BEYiER

% TXE AL i o B a7 A2 348 10 S B AE R e ity . TXE AL ARk, B R .

s C4 ) TDR Bk BIRe AL A28, B Rk C AR

TDR 27 #5415 7

T AR AT A S 3 USART_DR 73 77 85 1 /N 23 3 5 S i (1 $cdis

R TXEIE A7 45 B E, Hobs ¥ 7= A4 — i

AR IEHT USART IEFEREHIE, % USART_DR 2/ 48 1 S EEEUE £ 10F TDR #7738, JELE Ui fE4
S5 PR R O 5 A L A A2

R IL USART A R RIEHIR, TR, X USART_DR 27474 105 B/ B AR S O R A7 25
1748, BARAYITTLG, TXE A L EI P E k.

MR A SE U (15 LA R SR B E T TXE A, TCH#E &, WH USART _CR1 %711 TCIE
DA BT, 2 A

fE USART_DR #iffaf M EN TG — MR 5, 165 USART #EHL i 55 5 B e il 45 i AR I #E A
ROPEW T E)Z AT, B4 TC=1.

8 N AR A AR B TC A7

1. !X USART_SR #F17as;
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2. 5—IX USART_DR % {7 %,
e TC AR DU B B 5 0 RiGEk . G F AR 2 Z @ Ea N A .

Idle
preamble Frame 1 Frame 2 Frame 3
TXline HEEEEEEEREEEEEEEEEREEEEEEEEN
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 \ E /4
\ / j / Set by hardware
Software Software waits
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
1TC=1
into DR into DR UndlTC

K 20-4 fE4It TCITXE HPRZS

20.3.2.4. BiFF &5

WE SBK Al RiE—NBIFFRS . Wi R M AL WS E SBK=1, 7E5EManide k%), HiE
TX & ERIE—ANWITFRES o WiFF 7% K% 58 B (FE W 755 (458 1 A2 i) SBK 4 i B A1 . USART 1R Ja—
AN TR 45 R AR\ — 32 4801, DURAERE IR R — AR A6 -

W WRAETFURIGEWTIFW /T, B AL T SBK Ar, WiIFfF S Ak i%. B R AT NS
WrrFmi, SBKALRIZLERT— Wi 75 BF 1B A 2 )5 B .
20.3.2.5. FRES

BAL TE KL USART 7258 — i Ui Ak — =22 PR il

20.3.3. H®
USART ] LLR#E USART_CR1 [ M £ 320k 8 firik 9 A (K% 7 .

20.3.3.1. FrIBHIA I
76 USART w1, IR HEHAH — MR R FE S, B2 5k AT 2] — AN IR .
X0X0000

ZFEHN: 1110X0
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RX state Idle Start bit |

RX line |

i

s;drss:e T T T T1 Tz Ts t Ts Te T7 .Ts Ts T1o tltz T13‘r14 ts :TlﬁT
Si:;z:ie T T T Tx Tx Tx T T T Tx .Tx T Tlo 11 12 13 14 T15 :TlGT
e me |

1
i
1
1 I 1
11 1 0 X 0O X 0 X 0O 0 0o 0 X X X X X X

Falling edge At least 2 At least 2
detegctioi bits out of 3 bits out of 3
at0 at 0
20-5 FFARORL

WMAAZTFHATERE, A2 B KR H R UE A7 0 I 3] 21 25 PR S (R B B AR E 6D SR TR . Wik 34K
FESHEONOMES 3. 5. 7T OIS —UCRAE, FNESE 8. 9. 10 MIEE “UCRFERRN'0), MBI B IG AT, X i
WHE RXNE brEfr, WH RXNEIE=1, =4 ik,

WIRFHIR 3K EACH 2 42°0°(5 3+ 5 7 ALIERAE fUFIEE 8. 9. 10 A7 fRFF ), A4 AALAIIR
A, (HRSWE NE B AR EA. WRAREW XA ZAE, Wb B P FE, Helieds 25 8 2175 N
REA B EAREN) .

WSRA — IR 3ARFE A EAUH 2 N2 035 3+ 5. 7 MZIFERAE s EkEE 8. 9. 10 MIFRAFE ), FRARLGAAN
RRA RN, (AR EE NE AR EA.
20.3.3.2. FRER

1E USART $USCHR], 0408 IR B (A 200 e N RX IR E . 7EUEAEA L, USART_DR % {78865 &z
PR T PN R L R RS A 2 A7 1]

Fict AP IR -

1. % USART_CR1 #ifF#+ 1) UE & 1 K& USART.

2. %ifE USART_CR1 ] M fir5E X 7K

3. £ USART_CR2 % 515 ILAL AN 5L

4. FIF PR 225 172% USART _BRR #EF:7 %

5. % & USART_CR1 ) RE fii. Bug#s, MeranTHRitinf.

MR B

o RXNE {7 # B Ar. TR AL N AP RDR. HA)ifiid, i O por BT LU i (s
52 B R MERR ).

o WL RXNEIE i &, 7 A rikre

o TEFSCHA Al AT I BIMTES 5%, Wi B R, B AR AR E R
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.
o FERZE MBI, M USART_DR F47# 58 it RXNE f7iE kR . RXNE frBta] LUl X &5 0 5k
kR RXNE AZAZITE N — PRI A R AT #iE 2, LIRSl AR .
W EEREEEN, REMIARIZMEEA. W RE MBI BIES, Ml o %K.
20.3.3.3. iR 5

LU B AN T, USART A B4R 1 — R AL T
20.3.3.4. ZRF S

21— PR R BB, AL B D R AN B @ B i —FE, (H 1SR IDLEIE 08k 1 B4 7= A — il
20.3.3.5. #i Hi4ER

IR RXNE BB A WAL, XEE — A5, MR G Bl R RXNE fiwis 254 6 W F
FLar A7 &% 3 RDR 27 f7d8. RXNE #rid eI B N7 i B AL . R~ — s O i), RXNE
PREJRERN, R4,

i AR A
e ORE fi# & 7.
e RDR WK ALK, 5 USART_DR 757 284/ REFS 2 2 A 0 545
o TN A7 A7 A5 HH LA I N AR e 7 75 o TS FR SO RO BN #1025 2
o 1154 RXNEIE fifff i &, ™=k,
o JIfifF 475 USART_SR il USART_DR #1788 fi1/E, W E A7 ORE iz
HE: M OREfLEME, RMEDH LAMIECEE R GHFATREN:
o N4 RXNE=1, b—AMAMEIEILAERIETAEE RDR F, AT RARE L .
o 11 RXNE=0, XEME I —MHBEIE C4piiE, RDR CAKA R X E—ANG %5 ¥E7E RDR
HRB S I [ R SRRSO 1 (A0 25 R ) B i, R L T R R A . ZE T B AIE) (7 USART_SR 27 f7-4%
B iR A USART_DR B2 [ Z 8] Hel B0 s, SR ol T fe k28
20.3.3.6. M H4E R

I R AR (AR A, 383 DX 50 2850 N B R SR AT S 1 5

:

RX line |

A-F-----
[

=T
°

iOne bit time
1 1

i i Ied:valu:es i i

) ) d N ) )
sample T T T T T T T T T T T T T T T T T
clock ! :1 2 3 4 5 6 7 :8 9 :10 11 12 13 14 15 :16:

o e

Pl 20-6 Ferill e = ) B R A
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2R 20-1 G 7S AR R A

KEEE NE R& Bl hLE HIEA R
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

SUTEF ST RS 0 3 I
o 7£ RXNE {7 ) EF- & & NE .
o JCRCEE MR AL TF A7 #3155 3 USART_DR %5 /745 -
o ERANTFATBEM I, &A W4, M, KA NEAREALA RXNE frEA 2RI B E, RXNE
FreEplb, fE2 Al EEN T, MR OEWE T USART_CR3 i fEds EIE An, 77—,
S5 USART_SR, Hi USART_DR %77 4%, K& NE br&fi.
20.3.3.7. WitE iR
2 DL I A AR 38 o 45«
o T35 [R5 ok B 35 R R, 52 1A 35 A 1 TRIYT A s 1] b B AR 5] oK
U R AR A ) B«
o FE {7 fli {1 & e
o TCRCEHE AR AL A7 25 4% 1% 3 USART_DR % /745
o (EFUEIATEEMT, WA WL R, XML RXNE LRI B AL, JEE i, 42 S asiE
fEIEOLT, WH USART_CR3 & ff#sH EIE AL# B AL UG, W= A,
I 4047 % USART_SR Al USART_DR 2947 s (44, I B A7 FE fir.
20.3.3.8. WA IR Y v AL & e LB AL
FEWSCHA I F P TG 8 P 4 L 57 e R WA 1 4 LB RO A B50mT D I 5 ) 25 A7 38 2 IR AR L B, 7R IEH R
i, AIBAR 182 4.
B 1MEIRAL XL AMFIEALRFEAESE 8, B 9 FIGH 10 RAFE s LT
B 2 AMFIEA: X 2 AMFIEAL SRR R TE S — 1 LA 8, 35 9 RIS 10 ARAE AMSERUN . W —4
15 LA S TERS I 2 — AU R, MRS AR R E . B T AME IR R R B R R . 7R SR — M Ik
AL gEH I RXNE bR o6 i i3 B

20.3.4. FEPHRFRIITE

O B R P LR B S A R % B I IR R R AE USARTDIV F B BRI /N B 2577 4 v P 8 B A o
Tx [ Rx {453 =fCK /(16*USARTDIV )
X B fCK 245 /M I B USARTDIV J& — /MRS € midl. X 12 M E 1 EE USART_BRR
TR
¥: fE5 N USART_BRR 25, BARFHMEES S0 R R ar A2 e W B e . DR, ANBAEAS 3E4T
HH SO R R A A R A
WA M USART_BRR &7 #{E 5 E] USARTDIV
fl 1:
WH DIV_Mantissa = 27, DIV_Fraction = 12 (USART_BRR=0x1BC),
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Iy

Mantissa (USARTDIV) =

Fraction (USARTDIV) =12/16 = 0.75

fitLl USARTDIV = 27.75

) 2:

FEk USARTDIV = 25.62,

A

DIV_Fraction = 16*0.62 = 9.92
RAKITBH0E: 10 = 0x0A

DIV_Mantissa = mantissa (25.620) = 25 = 0x19

T/&, USART_BRR = 0x19A
Bl 3:

%5k USARTDIV = 50.99
A

DIV_Fraction = 16*0.99 = 15.84

AT A BEHUE . 16 = 0x10 => DIV_frac[3:0] i => HEAL LI/ N 4
DIV_Mantissa = mantissa (50.990 + #£17) = 51 = 0x33

F/&: USART_BRR = 0x330, USARTDIV=51

Vil FpcLk=36MHz FpcLk=72MHz
e Kbps Sz BTHRRGAE | BE (%) SEfR BTERRGAE | »% (%)
HHRMEL R {E
1 2.4 2.400 937.5 0% 2.4 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%
6 230.4 230.769 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 NG NG NG 4500 1 0%
vE: CPU BB £, U — e PR R R Z K. v DLR B R LR vT DA B X A P15 31

20.3.5. USART B RAZLE

A BRI B RGEHAR /N T USART Sl U2 Be e 25 A MG, USART R Eili 3 4 R IR 1l L
Y. RO IX AR AL R R 3 A
DTRA:  H T30 25 152 22 171 7= AR IR AR A (0455 3k 25 o 41 357 #5 1 A2 Ak, )
DQUANT :  #Ui 85 dii P 22 IR i = A () iR 22
DREC: ki #5142 1k
DTCL: T A&HE s A A4k (i
A= PERTIE ) -
FEH L. DTRA + DQUANT + DREC + DTCL < USART #:U 8 IR 2 JE
Xof FIEH H80E, USART HU #7482 5T B KRe R A AR, ek T N idiks:
i USART_CR1 ZFf74 1 M Air5E I 10 B 11 A7 K5

A% 2 o R 3 e A

7 TR SR RS A e, 5 s AR e 7 22 TRV
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% 20-2 DIV_Fraction & 0 If USART 4t a8 i) 25 2

M bit NF is an error NF is don’t care
0 3.75% 4.375%
1 3.41% 3.97%

% 20-3 DIV_Fraction 3F 0 Itf USART 228 &8 2 B

M bit NF is an error NF is don’t care
0 3.33% 3.88%
1 3.03% 3.53%

20.3.6. USART H 3R

USART fgfg3E T — AN/ e, /I3 A 2hi 2 USARTX_BRR # /78t . H IR RN E L T3
SOEH AR

1) RGUEIRIE R AT AR

2) ARG IEAE A AR S BE i, 2L Fe VAR NI B R 22 S 0L R, SR IE R R R

P A A 06 2005 e ) B ) U R Y . (L ZBUe % 16 f5 1 R FE, I M\ FCK/65535 Al fCK/16 2 [a]ik %)

TEWOE F SRR A I 2 0, F B R A M i e 8% Gl USARTX_CR3 Z A74% 1
ABRMOD[L: O/ # ) « ETAREPFREA, HEREER.

TEIX G [ SR AN, R 7E A5 B e SO IR 2 e I T LR, Bl i 2 R BT EAT 6F B

XA 0

MODE 0: T4 LA 1 FFUG I F5F . (EIXAMELL T, USART M EACLGA I TEE CR S LD

MODE 1: T4 LA 10xx AL FF UG 745 fEXFBESL T, USART M S 246 AN s — A A (0 58 B . 1200 &
TE T BRI EI N BT (BT, DU RTENSHAS 5 LG 00T B 1k FE

F— XA RX [ transition (AL 247 4T . @2k RX B transition A 5ENER 780 0 RZD (B2
W R T bit O TFEIBEAER) |, WA 4R

TEWOE H AR R A 21T, USARTX_BRR #1745 U8 5 — 4> non-zero B A BEATHIUR L -

ik B A USARTX_CR3 #7431 ABREN £z, 7] LLUE H BN BR R A DI . USART R454F RX 5
—/NFERF. BAL USARTX_ISR /245 1) ABRF Aridi, R T H BRI 5 . AR IEIRg LA Mk
(1, D) iRe A 1 IR AT AR AR IE . TERXFHELL T, BRR HMEFTRERLBIN, ABRE i iRbr EALH
B WFLEREE S QSRR VB R (M FEANE 16 F1 65535 AN #hE HZ M @16 Al RFE)
ABRE #izth s KA

RXNE 1 Wr# 7R THRAER e . 78 USRI Z1,  H 3hERs R v] seilid 2467 ABRF br & (GlEE
0) HIKJEE).
Note: WIRLEHAEFHIE, JEF UE, BRR {HAREREHIA .

20.3.7. ZALHERES

Wi USART A] DASZHL £ Ab FH 285815 (K J LA USART JE7E— MM B, filindE A USART w4 il LLE T,
B TX H A AL USART &1 RX S NAHIZER:; USART M4 % HIN TX B4 57—k, JFHM
F A RX B NHER:

TEZ BRI E b, FATLEF A 8 NG 0 F s A WBos, SR %0, IRk T LA/ e
R FHE IR 12 5 R Z R 10 USART RS 4.

AR FHE B TS A L BRI e B T AR 0. 7E R R HL.:
B R ECRS AR E .
B TE R A
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B USARTx_CR1 % fE# 91 RWU 7 B 1. RWU 1] LLRRE A (1 S5 s e 5464 F B SN .

R4 USARTX_CR1 %4748 1 1) WAKE 7RZS, USARTx 1] DU R it NEUR H B B
B R WAKE fli A7 AT 2 N S 4l .
B R WAKE f7f i #EAT b Aric kil .
20.3.7.1. R BN (WAKE=0)

% RWU M5 1, USART ZEABREREE . Akl 3]— S R, e, A5 RWU SRS E,
{H/ USART_SR %74 H 1) IDLE AL IEANE#E . RWU B R DIBRAES 0. T B BRI FH 25 PR 200G 0) sfe nde il
FHEN BB — A7

RXNE f RXNE 5

RX Datal|Data2 | Data3 | Data4 | IDLE [ Data5 | Data6 |
RWU Mute Mode | Normal Mode
RWU written to 1 Idle frame detected

Pl 20-7 T F 2% PRI e AGr il r i A 2

20.3.7.2. #ihk#RiC (Address mark) ] (WAKE=1)

ERAMERE, W MSB £ 1, ZFE g o bl, S AR, £ MhhkvTi, ik
PRI HLBEBEBAE 4 A LSB Hhe 1XA™ 4 At bkl Bl A ) b b, Helia sk 4 S FE2 A
USART_CR2 7 {7451 ADD.

R B T ST g A AR VRS, USART #EASERBE R, B, BfF%E RWU fi7.

FOZ T EA 21 E RXNE bR A=A piliig R, [y USART CATE#E BB

YR B 1 T S B N g R HE DT IC I, USART GBI FFERIE . A5 RWU RS %, B (051 bt
IEH . Y IZAN LR )ik 7 TR B RXNE £, By RWU A2 s %

MBI R RS BER (USART_SR ) RXNE=0), RWU 7] LIS 0 8% 1. &0, %R E1Eg 2
W o T I H R P B B T RS0 S g R EE N R AR 2 4517

Inthis example, the current address of the receiver RXNE 5 RXNE f RXNE f
is 1(programmed in the USART_CR2 register)

RX  IDLE |Addr=0[Data1|Data2| IDLE [Addr=1] Data3[Data4 [Addr=2] Data5]
! i
!

RWU ﬁ Mute Mode | Normal Mode Mute Mode
1
Non-matching address /

Matching address Non-matching address

RWU written to 1
(RXNE was cleared)

20-8 FI| i 1 1k b CAG I 11 7 ERABE
20.3.7.3. BeIG ]
W H USART_CR1 % {745 1) PCE £, 1T LA RE A7 4z (R ik it A i — AN BT AR AL, Hellod BEAT 2 (A%
). MR M ALE LRI EE, ATRER USART Witk A7 F R .
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& 20-4 Miiks =X
M bit PCE bit USART fram
0 0 SB—8 hit data—STB
0 1 SB—7 bit data—PB—STB
1 0 SB—9 bit data—STB
1 1 SB—8 hit data—PB—STB

7E FH M hE bR i i i 1 4 i, Mok R DTS R 25 & B KR 1) MSB A7, AN GO E AT . (MSB A2 a7 i i
Je R, T PRA B AT Bl 1 1)
20.3.7.4. {BELS

Feae A5 —mirh ) 7 3% 8 4~ LSB $idis UL I H 1 i N EOR B L.
filtn: ##5=00110101, 7 44~'1", WIRIEFERL (£ USARTX_CR1 H11f] PS=0), RKIAKZ0
20.3.7.5. FKWK

AR BT (45—t F (4 7 8% 8 A LSB %t LA AR I A7 1 i AN O & 5

filtyr: ##5=00110101, A 41, WIRIEFEAERLE (£ USARTX_CR1 11 PS=1), KA1,
20.3.7.6. fEHE R

W USARTX_CR1 ] PCE A B AL, 5 EHuHs o 47 5 12008 (1) MSB AR o i 5 8 i i Hh 25 (i Rk
FARIABEA T, W R AN 1) W R E R R, USART_SR F /7 i) PE br& B E 1,
HHAE USART_CR1 #1743 (1) PEIE 7E4¢ il B & 116, k=4 .

20.3.8. USART [,

iS5 USART_CR2 FF {741 CLKEN 728 1, @R [FPHEN . ERIPEAE, TIAB RS ZFIR
&

e USART_CR3 % {74+ * {1 HDSEL {if

USART FovrHI - LR 207 ez il el [R5 473815 . CK IS USART A& s e A H o 7R IR LA
SRR, CK BT o ikl . MR¥E USART_CR2 #7748 LBCL ALIPIRAS, Y fEfa — AN 28 s
PEIATEL = A SO = A B ik . USART_CR2 #4723 111 CPOL {7 fo vV P I BRI B ik 14, USART_CR2 %7 4%
1) CPHA A S VF F P A R AN b iR AE A7

TE 275 R AT, SRR 215k 2 A DL R F 755 (g, 4135 CK B AN -

FA A, USART ik de Al Pl B CAE — i —FE. (ER Y CK 25 TX [ R (i CPOL Al
CPHA), Frbl TX B 208 CK R K 1.

[F PR USART #lists TAE T UG b F . Wil RE=1, #E7E CK - RFEE(IR#E CPOL AN
CPHA YeE7E bV T REHY), ANTe BATAT (I RAE o AH 25035 R8N [R)RRR R I ] (e T3, 1/16
A A]) o

HEE:

CK A TX —ReBe A TAE. B, RATEMRE T RESR(TE=1), JH HAREEIN (5 A HdE %
USART_DR #if7a%) 4 $etml . X EME TR B RIEHHE I & AT g Bl — A FDE i 1

LBCL,CPOL 1 CPHA 7 [ IEFABCE , ROZAE KK SRS FR L AR 1R s SRR T ik 25 B3R BT
XA AN REA AL

AR — 2484 % E TE M RE, LAY/ 205038 A 37 s [) A AR R A1)

USART HSCRrER: & AR ok B AR B (1 A\ I B R sk 16 2 (CK G 2 )«
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RX Data out

X Datain
Synchronous device

USART (e.g. slave SPI)

CK clock

K| 20-9 USART [FlZ A% 5 i1 5] 1

Idle or preceding

. Start M=0(8 data bits) Stop
transmission

S e e
lockicpot=o,comazo) — LT LT

Clock(CPOL=0,CPHA=1)

Clock(CPOL=1,CPHA=0) —M
Clock(CPOL=1,CPHA=1) mmininininininin i

Dataon TX

(from master) ﬂﬂﬂnaﬂ"
Start LSB MSB  Stop
Data on RX
(from slave) (o X1)f 234 s s )7
LSB MSB
Capture strobe I I I I I I I I

LBCL bit controls last data clock pulse

20-10 USART $cit it i i /5273451 (M=0)

i . 1dl t

Idle or preceding ¢, M=0(9 data bits) stop 19 ornext
transmission = ‘ . mi
» > » »

ockicrot=o,cprazo) — T LT LTI UL
Clock(CPOL=0,CPHA=1)

cock(cpot=t,cera=0) L LML
Clock(CPOL=1,CPHA=1) W

Dataon TX
(from master) ﬂnaﬂnaﬂ 7 ﬂ
Start LSB MSB  Stop
Data on RX T
(from slave) Lo 12 3N aNs) 6 )5 [
LSB

Capture strobe I I I I I I I I I

LBCL bit controls last data clock pulse

[ 20-11 USART $ifi i it 575451 (M=1)
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CK(capture strobe on CK
rising edge in this example)

Data on RX
(from slave)

tSETUP tHOLD

S N —
P

tSETUP =tHOLD 1/16 bit time

20-12 RX # s AL frp it (1]

20.3.9. BN TEfE

B2 5 AR I T % USARTX_CR3 2A /7% (1 HDSEL ik, fEiX MR, T fan b i &
R
B USARTx_CR2 #{7#%f] CLKEN 1

USART ] DARE B OB B2 LML FESRAREX TN, TX A RX 51 BAIFE S W3R k. A4
#il12"HALF DUPLEX SEL"(USARTx_CR3 1] HDSEL {7 )i 5 2- X T A1 4= XTI A5

4 HDSEL ' 1'i

RX AN F A5 H

AR, TX SURBREG I, ETE S AR s SCIR A R By —MRitE 110 . Xt

BR1Z /0 FEAEE USART SRBNINF, 200 B il 2 N (BT B0 5 e )

BRICLASE, GBS IER USART Bl H Aok H 4e b A i 9 (M5 sl s A P — A JeAh e 88) o 4001
i, RIEMASPRECEFTAAG . 2 TE Mg AR, HREHE 5 38R F 78 b, RIEmaks:.

20.3.10. FEMAFIEH]
FIH nCTS i AF nRTS % i vl LAY 2 AN A1 0 B AT B . B A AE X M QB e i 42 2 i
Ko

USART1 USART2
X RX
|
TX circuit cTS RTS TX circuit
 RX X
RX circuit RTS cTs RX circuit

Kl 20-13 W~ USART [ (A8 £ i 4% 1)
20.3.10.1.  RTS Ji%H]
I RTS WAzl E fE(RTSE=1), R 2 USART Ut e & 47 B OH B0, nRTS shAS A AL (MRl
Yo MR WA HAREIART, nRTS SR, IR B A BEAE 2 0 i 45 o 5 1R A 5
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20.3.10.2.

.
start

RX bit Data 1l

.
starty

SOPY die| bit Data 2

bit

stop
bit

RTS B
/ E E\ Data 1 read ff
f : : Data 2 can now be RXNE
RXNE transmitted
20-14 RTS i 2 il
CTS Hsa#il

WIH CTS s Hl g i fE(CTSE=1), KX KRKIEF—
), TR AN R 3 (B A R M A% R T, AR TXE=0), R — i Aok 2. #
NCTS TEAEHIAIRI AR I AL, a0 A& 58 B 15 1E R % .

4 CTSE=1H#f, HZ nCTSHMAN—ZHRA, B H K E CTSIF RSN, TR HEIE 75 v 4 i ik

4

MiATAE A nCTS %A . @13 nCTS A (B HLRAK

fTiBM5. R EE 7T USART _CT3 HA7 41 CTSIE £z, =4,

- f
/

cTs f

7

! Sii‘i}/

writing data 3 inDR

-

cTS |
transmit data register
TDR Data 2 empty | Data3 empty
stop stop E stz.| ri
RX Data 1l | b Data 2 | it | Idle bltl Data 3

Transmission of Data 3 is delayed until

CTS=0
20-15 CTS jridzssi
20.4. USART H gk
F5 FR DT ZE A A& {HREAL IR IE IR
1 RIEBHE T 7482 TXE TXEIE Y3k
2 CTS (Clear to Send) ¥t CTSIF CTSIE Rk
3 fEIE5E R TC TCIE Rk
4 BN FARIES GRS RXNE RXNEIE Bk
5 Overrun 4% ORE Bk
6 2 R IDLE IDLEIE ik
7| G ERRER PE PEIE Bl
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8 | ZubHEfN, M. overrun AR i NR/ORE/FE EE [ Bk ]
F USART i3t H [R] — AN o iy )

—
(@]

VOLLY OOy

TCIE

TXE
TXEIE

CTS
CTSIE

L
’—L/

IDLE
IDLEIE

RXNEIE
ORE

RXNEIE
RXNE

PE
PEIE

LBD
LBDIE

FE
NE
ORE

USART
interrupt

v

EIE

20-16 USART ¥4 &

20.5. USART &%

20.5.1. REHFFa (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 TX 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
EESIMEREST S
12 ABRRQ w 0 ZhLE 1 28460 ABRF br&fr, JF HIERT i
iolsEm S odlR
SRRy T
1 ABRE R 0 ‘é’aﬁijﬂﬁ%iﬁﬁ?ﬂﬂtﬁ% (&%iﬁﬂﬂ@@é%?
TFLLE R I, BN %A .
Ykt s 1 $) ABRRQ A7 A4S Fi% 7
SR ERE S walll) T
M EZE R E (FNEE RXNE=1, M4
fERefa =l , BE B SRR A AR
10 ABRF R 0 H (ABRE=1, RXNE=1, FE=1) Whi%fsdifigisk:
B 1.
B E 1 3] USART_ROR 277221 ABRRQ
i FAZAL
9 CTS RC_WO0 0 CTS fri&.
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Bit

Name

RIW

Reset Value

Function

% CTS i\ toggle, 7] CTSE=1Kf, %% 78
NALEBAME 0EE. X4 CTSIE=1 K, 774 CTS
HHgT.

0: CTS line 154248

1: CTS line {843

reserved

TXE

e A7 s bR

2 USART_DR #5472 B4 4 12 BIRE 4 2 4785,
B A% A . 2 TXEIE=L I, P2Aduir.
H USART_DR # 7 2 F %o

0: Hulls RALIEBIRAL 5708

1: BRI R F A7 A

TC

RC_WO0

FEI% 58 b

BRI e S, B TXE=1, WFEfE 8 A%
4%, TCIE=1 I} dhlkr,

WA USART SR 278898 )5 5 USART_DR
FHBSTETISA GE 2P 8mI) o i
FE LS 075

0: fEIERTEM

1: fEIRTERR

RXNE

RC_WO0

RHIEF BT,

YR A A E L% T USART_DR #7828, 1l
(Ea=R DA

WA USART_DR ifi#s. BUE S 0ER %
7.6

2 RXNEIE=1 i, 7oA,

0: ARUKEIHIE

1: BSCERE &

IDLE

TIRbRE.

¥ IDLE line, fFENMIZFFa. X
IDLEIE=1 W} =4 il o

A1 USART_SR #if7e% )51 USART_DR #F
T2V LAE F %40 .

0: ARA&MZF] IDLE line

1: #& 2 IDLE line

ORE

Overrun fiRbr & .

2 RXNE=1 i, TERAL 2 A7 8% TP B s IE
HE% 37 ] RDR 2 fEan i, AR E 1%L
BAFSE 1 USART_SR # /£ 48 J5 13 USART_DR %F
TR AE %A

2 RXNEIE=1 i, 724,

0: K74 Overrun %

1. 74 Overrun 5%

VE: SAARENN, RDR FEHRABRALSE
&K, EBAL A AN B ER.

Y EIE=1 W), 74 ORE Hl¥i.

NE

M R AR

TEBYE W B e TR A, R B A% AT A
BAFS i USART_SR 7 e% )51 USART_DR #F
1225 A] AT Z1Z A0

0:  AKE I 21 R 75 R

1o A E 0 4R

VE: 4 RXNE 5 NE [FIBf 2420, NE=1 B A/
Arhllr, THAEWE RXNE FREM P, %
PRI T, 2 EIE=1 i NE=1 &=
.

FE

MiEs bR &

RSB FE . o 2 g s R R, R
T B AV

BES:E: USART_SR #7744 f5 i USART_DR %F
T LIE AL
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Bit Name R/W Reset Value Function
0: ARG 2 M %
1. A0 2 MisE R B break F#4F
E: M RXNE 5 FE R =40, FE=1BA=4
FRlT, TR E RXNE bRER P24 W, iy
ARSI BAR B = A T i %, SO AR T i s
iR, MR e S ARz IR s, FEHRRE
ORE triifir. fEZ &l i, X4 EIE=1
B FE=1 &=Ll .
RS AR HE R
LRI AR I AR R, A B L% A A2 .
BAFSE USART_SR Zif7e% )51 USART_DR #F
0 PE R 0 T LG AL . (HRAEAEIE S AL AT DI
RXNE=1.
X PEIE i, FeAErRT,
0: Ry=A AR IR HE =
1: PR AR IR R
20.5.2. HIEHFFH (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
B REHIE TS
BTt R EHEE, arE 2B EIEdE, 5
R RIENIHE.
DR Z s B b AN ZRfrde i (— /MR Ri%E
) TDR, —ANZ#UH RDR) , JifLl DR 57788
SEEL T RS IS ThRE
) . TDR ZF A7 28 1E PN e 28 A% R 7 25 A7 4% 2 ) 3
8: 0 DR[8:0] RW undefined | et B 11, RDR %7 B fEH RS fr 75 1755
FHAHB Lz (B 3Eft 7 IRfT8 0.
ME AL T REFT AT RIXERAERT, 5 MSB
(bit7 B¢ # bit8) ETCAMNI, BN HARIL AR
BT
A AR I A REFT AT B R RS, SR
MSB & 8 B B RS B0 7
20.5.3. &ﬁi%‘ﬁ%& (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

RSN RS Rl SR L TR e
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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 %%y
3: 0 DIV_Fraction[3:0] RW 0 4bit /NI

20.5.4. #=H|&FF28 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

USART ffift. MiZAiEE)G, USART fithaxir

B I AT AR o L R B AL FE F

0: USART prescaler 1 output =1k, low-power
[

13 UE RW 0 1: USART f#f¢

BB LSS USART_ISR.TC B )G, 78y

T UE N, #ENETFER

0: 1 start bit, 8 data bits, n stop bit
1: 1 start bit, 9 data bit, n stop bit
Bl g 75 5o

M mute B MEE 77 BN BETEE.
0: Idle line Mifig

1: bk pg

AR IR R o

0: AHHRERLE L

1. #ERARE

AHEEIAL: Obit EE 9 A7, 8bit I 8 fiL.
FEAL IR, B RS E.
9 PS RW 0 0: 1B

1. FRE

PE HiirffiRe. HZMHEAFTEE.

8 PEIE RW 0 0: 2xik

1: PE HWiffige

TXE HilifERE. BHRGEMAEE.
7 TXEIE RW 0 0: 2xik

1: TXE Flbifffg

(IR RPIMERE . BB A AEE.
6 TCIE RW 0 0: 2xik

1: TC Fllrfige

RXNE HWiffige; R EMFIEE.
5 RXNEIE RW 0 0: &1k

1: ORE Hi# RXNE i fig

IDLE Wi ffRE. BN AIEZE.
4 IDLEIE RW 0 0: &1k

1: IDLE Hi{#ige

fEIEAHRE

3 TE RW 0 0: fRikzEik

1: fEiEffRE

HAERE

0: IZEIL

12 M RW 0

11 WAKE RW 0

10 PCE RW 0
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Bit

Name

R/IW

Reset Value

Function

1. PRYfline, Jrantadll start A

RWU

RW

PR

ZAL £ USART 275N mute #38.

2R mute BT A, ZEAAREN MR
PRI ERIT B, XA AF e & . BT g b
FA Gtihtk# IDLE) maFfEa
USART_CR1.WAKEbit $%.

0: WA A TAER K

1: R N ER BRAR

VE 1 B mute BIRAT, USART 32
AW T — MR, BAE mute B
T, ABEHE idle S ZRAa g .

T 2 4 E SR BR RS I e

(WAKE=1) , 7E RXNE #{ &Nk, NREF B
&2 RWU £z,

SBK

RW

JKi% break M.

WU B ZF A4y, Ki% break £77. Break M
) stop P k%G, TEMEEIZEFE.

0: K% break 75

1: Ki% break 7%

20.5.5. i & 728 2 (USART_CR?2)

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

8

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

Function

31: 14

Reserved

RES

Reset Value

Reserved

13

STOP

RW

Stop {7 AL E .
0: 1 stop bit;
1: 2 stop fi7;

12

Reserved

11

CLKEN

RW

CK pin fiifit

0: 2xik;

1: CK pin fiifig;

AT F RS, %A

10

CPOL

RW

INEEY QG

FEAER, CK pin % gt
0: LT 4k, CK pin AR L,
1. B sh, CK pin Jyfa s

CPHA

RwW

AR RPN T 4% CK pin % Hi B8 A
fii. "B CPOL fr—i2 LE, LAF=AfT 7 Hmtsh/
BIERR,

0: E—AN Bl L2 B AR R R

1: 5 EMEPERE E AEEE R

LBCL

RwW

I — L HE A bk 2 75 48 CK pin fait -
0: fefa —Rr el fI Bk pP AN FE CK pin 4t s
1: dgea—REEE I ikt 72 CK pin 4t s

7:4

Reserved

RES

Reserved

3.0

ADD[3:0]

RwW

4'b0

USART # it
ZAAE AT 2 A 3% mute #E50,  FA1E 4bit 3
Sk nfe R F A
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20.5.6. #H%F5 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
Re Res Res Res Res Res Res Res Re Re Re Re Res Re Re Re
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 ABR- ARB OVER CTSI CTS RTS Re Re Re Re HDSE Re Re EIE
S MODJ1:0] EN 8 E E E S s s s L S s
RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31: 15 Reserved RES - Reserved
SR EEES vl e
00: M\ start {37 FF 4 & it
14: 13 ABRMODJ[1:0] RwW 2'b0 OL: RIS T vl &t
10: Reserved
11: Reserved
2 ABREN=0 8t # UE=0 i, Z&FFmHs,
H 3R R AT RE
12 ABREN RW 0 0: %1k
1: E3hBRr AR
Oversampling &=,
11 OVERS RW 0 0: Oversampling by 16
1: Oversampling by 8
EANAE UE=0 F 5 .
CTS i fifg.
10 CTSIE RW 0 0: %Ak,
1: CTSIF 1 iHflige;
CTS 15k,
0: CTS TEfFim ez HIEE Ik,
9 CTSE RW 0 1. CTS Bialffigt. HH L CTSHANOM, 74
BB . B, HEEESANBIEFAAER)S,
TR CTS AU A = A shtkii.
RTS fffig.
0: RTS TRz HIZE 1L
8 RTSE RW 0 1: RTSHitfRAe, A7 S8 butfer Rk 4
SVERT— MR, SAiTduE REwE, Ki%
PR T WA AR T, ¥ RTS HENE
20 .
74 reserved
I Tk %
3 HDSEL RW 0 0: AR TR,
1: XA RS
2:1
FiR T RE .
0: 2xik;
0 EIE RW 0 1: WiEERE FE. overrun £5i% ORE. M7 NF
Wr R .

20.5.7. USART & fE 524

243/269



244/269

PY32F002A &% it

0 [d o o o as o o B3 o
T B4 s s o NAd o o

AN S < —|l0-€luonded Alg—— 75 S —loelaav —

€ [do o _ o o EN o ° T3SaH o
v [@di o M o o EIER]] o

S [ANXd = 8 = o JEANXA o

9 L o o o 301 o

I Bxt - o _ o JEXL o

8 o m o EIEL o [odl ° 3S1d o
6 & S F p Sd S WHdD p ESITe) S
0T Hdav o E o 30d o 7040 o JIS10 o
TT [dav o w_ o VM o INEXRf) ° 843N0 o
2T [oggav o a o W o NIIav o
€T o an o doIsS o [0:TIaon .
7T o -dav o
qT °

9T

IT

8T

6T

0¢C

TC

44

€¢C

ve

514

9¢

IC

8¢

6¢

0€

€

NN ldg 2 el ldg3 0w 9x bE=200xOdldg2 JurCn|d g3 nrOm (&g bSO
STz S0 T dS® Sl sSSP eSO, /Eeaf? S,/ s xgo

o XOOo O XOoO< O X O o xXx0o0 O X+ O O X< O X« 0
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21. BT EEDO (SPI)

ATHE BRI T 14> SPIRSL

21.1. i

AT MR L (SPY) AR VFE T AR & LT, XL, SRR AT 7 UAE . e 0 m] DU &
R, IFOASMB B SR BB S I Bl (SCK). #EHERebl 2 ERE T ATk,
AT Mg, O — 50 R e 2 0L 5 D A

. SPI X ER1E

SCRE SPI EHUBLAAT SPI AN

3 XU LA AL ¥

2 B XU LR AR CR LA i 26D

2 LRI LR AR (TR B 42D

8 frak 16 fifLimig £

THFEZ FR

8 N F AR AFF R IR EL (KA feek/d)
MAEAAR (B KA feewk/d)

F AT T 30T DU H B B A AT NSS B 8. MR E R R 33 B
AT G 1) A AW 1 R AR S

A FERI BRI, MSB ERTEK LSB 7E i
AT i A o T ) R R R SObR

SPI B RERRE

Motorola 15,

AL G| ) R AR

21.3. SPI jRefiid

N
[y
N

21.3.1. B
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< APB bus >

{‘ ’§ Read

1 T Tl T T 1 1!
|
’ RxFIFO ‘ } 0 0 0 ™ DS 0 0 0 |
1 |
VARRN SPI_CR2 I
MOSI < } _( !
| TXE | RXNE | ERR |
ﬁ R ‘ ’ \ £ £ E 0 0 SSOE 0 0 }
MISO| | > Data shift register b=
LSB First ] !

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

|
| |
’ TxFIFO ‘ | SPI_SR }
} MOD |
|
| i

» 0
Communication control
1
2:
SCK[} Baud rate generator BR(2:0] 1

|
‘ LS8 SPE BR2 BR1 BRO [ MSTR | CPOL | CPHA }
} FIRST |

— 70
L } SPI_CR1 [ —

" | I T RX |

Master control logic I
g ! MEOD oF 0 0 0 onty | SM ss| |
I
e ey g D

1 i v

NSS [‘J

SPLEIE 4 AN 5] AR A A AHE :
MISO: FBRAMAN B T . 125 IFE RN AR, 78 AU i .
MOSI: ¥/ MRG0 e TR AROE R, 7 B Bl .
SCK: HIn4h, fEAER&AMRL, ME&EIHAN.
NSS: ME&EFE. BT SPIAI NSS %5, % pin 1] LLHAE:
— JEPRELIE I AL
— [Fl A ot
— RILZ EHLRI R
SPIEZE SUVFAE— AN EHA— A Z M MHLZ F R BLhE DR — MR, 54
IR AR s . IR R s, wT DO BRI N 53 2 — AR A ML NSS {5 5.

21.3.2. BENFEMNER

EFXIANE RS 5%, SPLRT LS JURIAS [F] (e B k47 . XEERC B 2 4. 34 (B NSS man-
agement) m# 4 28 (fififf NSS management) . il iHGE & & EHLE 5.
21.3.2.1. &N L&

BRAETEL, SPIAECE MA@, EXFECE T, FHFMMHLE shift 27 F4%, £ MOSI Fil MISO 2
(6], AFHPIAS SRR R IER] —k . 7 SPUE WA, BdEAE BN s iy 2P A . FHLEE MOSI
FIEHAE, I MISO Ok F ML HE . Al wifk e e (BT bit 4 shift 5e ) , 76 FEHURIMLZ 18] 115
B 5t T .

21-1 SPI HEE]
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Miso MISO’J"_ I TX shift register |

— I
MOSI MOSI | RXshiftregister

| RX shift register I

TX shift register [
? SPI clock

generator

sck —P SCK

NSS

Master Slave

|—|:|—|::|—c:|—c:|—|

K 21-2 4 XL H LU AN

21.3.2.2. ¥ TEE

@it BIDIMODE bit (SPI_CR1 & f7#%) » SPIA[LATAEE X TR, fEXMELE T, H 1 REdELE

SEMEHLAMHL shift 57785 HERE . fEETGE LS, 72 SCK IR e, Bl /EM A shift 7547 45 2 [/ LA BIDIOE

(SPI_CR1 & f74%) IEHEMTTIR, FPRAL. fEZBCE T, THLEK MISO MMHLK MOSI RS AT il F i 1

2 HoAd B A A

“H >

i

RX shift register TX shift register

TX shift register

? SPI clock — SCK

generator
NSS NSS
Master Slave

K 21-3 2R XU T 5 F ML AHLR
NSS A] LA A FLE WML Z T3 AT B 45 . ATy, NSS AT LAIAEH . SR JE %00 Rt 2 N & Ak

RX shift register

!

21.3.2.3. BTiAfE

MR RXONLY (SPI_CR1 %474%) , & SPIE R Kkt R, 1§ SPI LIE7E R afi

AT ERXANEE T, EEHRMHLA shift 2717852 0] UAEH 14k, 55 —X MISO A1 MOSI Ak, AIEA
TR T30 RS 388 FH i 11

HRIZER (RXONLY=0) : FCE 54X THIF . S 206 75 AR A F 0 0 s S x4t 1a] LUy
TERRERT GPIO.

Rzt (RXONLY=1) : il B RXONLY, RMHFLAZERE SPIfiithDhge. 7EMWLECE, MISO it
WiAERE, Zf B HAE GPIO. MMMl NSS (F5 G R, MAHLAREE N MOSI st . Helle 2 £
R B RAIRTHE buffer [MAECE . 7EFHLECE T, MOSI firthiza6E, %t 1 o] UFE GPIO. HE
SPI M, B B0 {E 5 bl L0~ o A5 B g — 75722 7 % RXONLY 2i# SPE, HFIRH MISO
ISETPNTI
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RX shift register }% MISO MISO TX shift register
TX shift register MOs MOsI RX shift reglster
SPI clock SCK SCK I

generator
NSS NSS
Master Slave

21-4 BT MK/ E AN
(B AT AR AR 2 M B A5 b T A B i X0

(1) FEFHUR ML AT LAE A NSS JEAT R, FTif), NSS Al DR . SR 5 % IR mt 28 A i b
,

(2) 1E Rx shift ZF £7 3 ISR AMOHNAE B o EFRAER transmit-only BT, Fif S5 HIOH R 3
PEHR WY U 200

(3) fEIZELE T, WL MISO pin #i# H1E GPIO.

R T )R E (FE BIDIOE bit A& K AE SRR, WA B (ERE) , AT simplex i@ AT LA half-

duplex i# A #

21.3.3. ZMHLIBE

E— NG EZ M MWL E B, EVUCAE DML, fFH GPIO REH NSS. L4 At i ik
MM NSS EFEFAN ML M5 RIXAS, AnrE R ENUAE TN S B T .
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NSS
| RX shift register I {1} MISO MISO I I TX shift register |
TXshift register  ——{ 102! > MOs| [ RXshift register
? SPI clock h_sck ——» SCK I f
generator
101 NSS
Master 102 Slave 1

103

gMISO TX shift register

MOSI RX shift register
SCK I f

NSS
Slave 2

TX shift register

RX shift register

NSS
Slave 3

& 21-5 FEHLE =AML MBS
NSS X R B A AL AR WAGEE SSM=1, SSI=1 K IL4FfiT MODF 4%
HFMHLE MISO ZEH:2I—, BT ML ZHEMATT MISO [ GPIO it & 1F A AF open-drain.

21.3.4. ZEHLIEBRF

BRAE SPI G ZA R Tt R & 2 EHLThRE, &I P A LA HL Y ik feature, 1% feature 7] LUK I PIAS
TP (R I 42 LR 2R (0T AR I AE P R . TR F B IXFPR I, A FH G B D9 T AR AU NSS pin.

TEX PN A A AL SPIT ASEEH R AN TTRER, PN R — N7 s DATE A SEER 28 AR %

ARSI, A T HRANBORRE AU R . — BT SRR LR, o H OO R R, A S
P LT GPIO 45 F H A1 A ML select input. fEIZHEFESE UG, AN select 15 SR, #6
SER T U IR [H] passive mode,  FEEES BT RE TG .

LSRN S R — I ()R s A i ok, B Rt (BF MODF HF) « S5 v AR
F—SEfii g ph B (. Saad SR A0 58 SRS PN 15 s S 8 R I IR T — 22230
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| RX shift register I I MISO MISO I I TX shift register |
TX shift register | MosI MOSI { RX shift register
? SPI clock I SCK -+ SCK SPI clock
generator generator
GPIO  —P» NSS
Master Slave
(Slave) (Master)
NSS -— GPIO

21-6 Multi- 41 application
NSS 7EPR A1 RUER I G B A o A2 i) 2P RE T MISO f i, 1 passive node #%ic &
FCAHL -

21.3.5. MiEFE(NSS) &

EMHL mode, NSSTENFRAER R EEIN, FMHLAES EVUER. EFHL mode, NSS BERT LAE M4 H X
ATCMERNSIN . A E NN, ST AR 12 ENURE 2o, AE e, e mT LRSS AHLI IALiE
BES.

I SPI_CR1 %4748 17 SSM bit, 7] DLk $ER sk # #£F ML management:

B fFNSSmanagement (SSM=1) : fEXNMECE T, ML select(s T4 N &1 SSIbit (SPI_CR1&F##4%)
fEIRBh. AP NSS pin HR s HoAth S A 3 o
m  fiffF NSS management (SSM=0) : EXAMEN T, HILANATREMRE
1) NSS#ihifiife (SSM=0, SSOE=1) : XAECEAEM N TN . B85 2 NSS pin. 24 SPI —7£
FHBEA B AERE (SPE=1) , NSS &Stk hi{LHFORFFASHSE, EH| SPI 4% disable (SPE=0) . #£%
FHSH A, SPIAREFEATIX P NSS B H .

2) NSS %t disable (SSM=0, SSOE=0) : I} MCU 7ER4k LAENFENL, XA E VT2 EHLAE
7o W NSS pin HE R, SPI#EA TN mode fault JRZS, O F B Eh# EECE M. 7EMHL
20, NSS pin /EARAER RN, 24 NSS NIRRT, ML IE .
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SSI control bit

NSS lutput

] GOIO
o [ logic NSS

SSM control bit

Pin
Inp.

Master
mode

Slave
mode

OK

Non active

Conflict

OK

vdd
Vss

NSS external logic

NSS NSS Output
output
Control (used in Master mode and
NSS HW management only)

SSOE control bit
NSS internal logic

K 21-7 hardware/software slave select management

21.3.6. BEHRKE R

1 SPUE AN, AR E AR R 21T . SCK (serial clock) K2k b 1(E B A AL AR FEARAE R
Ao AR R T I BIARAL . I PRV E AT Bl ks Ko O 7 BEOEBEATIE IR, LRI AAATL A0 208 478 A ) 1 38 TR

e
21.3.6.1. Clock phase and polarity controls

Bk CPOL 1 CPHA bit (SPI_CR1 & ff#%) » AP LARCE 4 Bl IR /7. CPOL (clock polarity) %
245 BRAL S (19 clock (19 IDLE RZ . Z A% EHLAMHLER A #2m . a1 CPOL # & 1, SCK pin f1KH

SRR . 1R CPOL # & 7, SCK pin A & FEF 1) IDLE IRZ .

4k CPHA #CE A7, SCK MEE AU LA I — MR Az (IR CPOL # & A7, 2 TRy, &
BT o FER BRI L, BRI, IR CPHA BN, SCK IS — NI IR 5 — ME f 5

fafr (iR CPOL & Ay, & FREN, B LT o RN AR (T BN, Bulgifg.

CPOL 1 CPHA 4 &k £ 1 Bds il sk it e ia s .
£ CPOL/CPHA A5 2 Hii, SPI it disable (SPE=0) .
SCK () IDLE JRZ 20T N SP1_CR1 517 8% 106 FR (1 A %

-
@
@
-+

-
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21.

H

woo A L LI L L L

MOs! :XXXM!ESBHX ; Y ; Y ; X; Y ; Y ; XLSéﬁtX

s~ C Os

NS | ; E E L; E E ~
I Y A I

Capture strobe

21-8 Hidhe i b i 5 1
¥ bit fIUFHCLT LSBFIRST bit 15 5E -
3.6.2. B mikg R
BT LSBFIRST bit(SPI_CR1 #47#%), SPI shift 27 {745 n] LLi% € 8 MSB-FIRST 83 LSB-FIRST. it {#
DS bit(SPI_CR2 #iff#%), EHEHARMIM A A . "ik#ER 8 frelid# 16 K E, % EX T Ak fyicalia

A

21

i,
1.
2.

21

3.7. SPIRRE

XFTEHAMNL, SPI R ERAR LT —FE . T HARMEAE S, SIELIINEN . GiTbadkrm
BEAT DA AP B

AN GPIO Zf745: BLE MOSI. MISO il SCK pin

5 SPI_CR1 7 {7 4%

1 @it BR[2:0]AC & ek R (MBI 7R 2D

2) BCLE CPOL Al CPHA

3) il RXONLY #¢# BIDIMODE £l BIDIOE (RXONLY F1 BIDIMODE ANRERIS A% , %+ simplex &

# half-duplex Fiz,

4) MBLE LSBFIRST

5) FiE SSM Al SSI

6) ACE MSTR bit (f£2 FHL NSSTELE +, R EHIEACE 7 1L MODF #51%, L% NSS 1 RRE)
5 SPI_CR2 % {f#%

1) ACE DS bit, &AW %L

2) FL#E SSOE (MMUEAATE)

3) AtE FRXTH bit. RXFIFO R{E L5 %F SPI_DR &7 A7 %5 17 In] i A7 Ho6t 5%

3.8. SPI fEREE
HE R N B B 2 TR SPIHL. WRRIK LN, I S T 2 2k . MWLM 5

AFBRUATAE F 0 5 VB2 AT, C20 0 & B R U S (ol T8 WU B (3 — Y, B R o £
SRS, R EACAT OB RZ 6D . SCK {55 4T SPI MHLMAERE 2 iif, [57E IDLE R4

lev

el CHRPEEEmE) -
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Full-duplex B3, (B(# transmit-only) , 4 SPI#¢{ffEJ H TXFIFO A%, 83 [\ TXFIFO #AT F—
5, FHIFEER.

FEAEAT EHL receive-only 2, (RXONLY=1, ;¥ BIDIMODE=1 H BIDIOE=0) , £ SPI#{fifit/5, Ll
FFURIE I, BRI

21.3.9. HFELmAMERTRE

21.3.9.1. RXFIFO and TXFIFO

SPI BT £t @ n @ 32-bit f) FIFO. iZAFHEAE SPIREW LIUE LB M kT T8, JFPpiikiT CPU K
AN T A PR S @ I ) B, R AR ST I FIFO, M TXFIFO Al RXFIFO. XL FIFO #¢ TG
i) SPI A5 K.

FIFO [N EGR T 2R S5, B4 HEsciiiat (XL, 0T  Hdamikg. Vi FIFO 35 &
TFERIR/N (8T 16 1)

% SPI_SR & f7- 8% 2315 B i AP IUE RXFIFO Tl R HHE MRS R . 5 SPI_DR & {245, 1t FIFO
ROEAFI R JG AL B, ARSI . 305 0] 6 2008 H 5 RXFIFO BIEX 5%, 1%BIME 21l id SPI_CR2 &7 4%
) FRXTH A78C & 9. FTLVL[L:0]A1 FRLVL[1:0]f7 %7~ T AN FIFO 470 5 FH 24 51 .

%} SPI_DR 75 {7 fIVG 4 0BT RXNE FAEE L, MEdEA7A 1 %575 RXFIFO Hf HAFIRME (4 FRXTH
BrsE LD ZEMAR . 24 RXNE #05%, RXFIFO BRI N2 2.

FUML, HERIERBEED, E TXE FEHE. 24 TXFIFO Level NTEEH ST B AR —FH, ZF
Rt pifi . B, TXE#IEE, IFH TXFIFO #i\ N2 .

AR 7, RXFIFO A IAF 4 N EdlEmi, 1 TXFIFO AR LLFE 3 M EdEmT CABd i sUR KT
8bit) . IXFERIZER, ATLARG I LR IRELE LR R 34 8-bit HidEii LA A7 E TXFIFO, 1 A 31 2 1y
TXFIFO LA 16-bit (CPU %4 56 5% ) 10 5 NEh

TXE HI RXNE FA-## T LU & i) iy U

24 RXFIFO Jifiist, 8 T — MR, W) overrun S4E 4 . Overrun SE4E 7] DU 25 i A1 eb b ) 5 =X
GOSEE

B EAL BSY AR T LA ST ER M@ HAEE AT . 2SI B 5 5B SR 54, 78 AL 1 9 A~ Hds il
Z 18], BSY brERFFENL . HAE WML RN EAR WL 2 (8], BSY 2fR¥EHE/N 14> SPI Clock 5 FE K HL
21.3.9.2. Sequence handling

—EEHRITAT LU Y single sequence Bk SE M5 . MREWATAE, 24 maser 1] TXFIFO B4 (F
445, sequence JFUAFFARSRAT . W BIME T4 EHUELIOHRAL, B3 TXFIFO %8, SAJ5 5 1L R84
e

7£ receive-only #25, Ell half-duplex (BIDIMODE=1, BIDIOE=0) mk# simplex f%:{, (BIDIMODE=0,
RXONLY=1) , 7E SPI ¥ fifeIf H. receive-only BB BIE IRH%E, N SZEDFFAAHEL . FHL— B3R HERS
it e b s, BRI ENUFIE T SPIEE LM T receive-only #x.,

MENRRE OB IR (SCKAS S R2IELLND , SRALFTEEWN, FEHL AT ML AL 3 HH 7 1 e
o HAHBER, FHLAEOETEE, FFROEE RN B, BRI, B A delay 18R L.
BERMZ, T ENEE MRS, %A underflow #5155, SRE T MNLI B # b F A5 HAEHE (Ep
1 WHLAS B S st e 25 17 5D
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TP HIE LA NSS Bk e, [N TE 2 MHLR G Bk BT @ M A 1 — A ML 72— AN AL
RGL, BALE NSS Z4HI AN, (HIEF Wi gkt , N RS S5 8N P 51 1k R . NSS 1] A
A AR A 8 o 7 2 B

M BSY #EM, BN TIEEMTIEE WA B ML T WIS A S, RXNE fR&EE M. e —1
PEERHFE, I HEEAEAR WY 77 RXFIFO .
21.3.9.3. A56E SPI KB IR

2 SPI i ARRE, AR IR E AR AR RS . N T RGEAEAE SPI R RBRE B, EONILEN L, 4h
BB, REGENRIFERS. XABT (2868, EAIMTI L awimidh. £, 2
BEMURE A ME— {5 L SLIM I Ipik.

LA AR, FHUAT DA 5 SR AL B R Gk M R I SE A B TEIXPIIE LR, 7E S B0
HJE, BEEiE. EHONERIT AR CURZEABANBEBIEN, DURE SRR R o fEiXe
BN, SPIBZAEREZ AT, F P AU FHFRHE R 2R BRI TR . 2 SPI AR RRAE EHLAIRRT, Wbl —ANWisg B
IEFEREAT, B B —MNEREMIAELE TXFIFO 1, SPIFIZhEE A BEM (R IERY .

BN AT, 5 LS i M — T 4 /b (SPE=0) . Z#ERF, ZHHT LT
SPI ZEREiAE

2 SPI#iARRE, BB R E FAE 77T RXFIFO Hh, X BB M A07E R — 1k SPIAE B ZEHF 438 (1 7P 41
Z R AR . BT IR AR R, B Y SPIEARRERT, RXFIFO &%) (R EMmM AR REmE, st
@ AR A LAV T ) SPI 24748 o

PRAEIAE R R IE T BSY RS, JFEE FTLVL[L:0]), ABASRAERIMIR e M. ] DU 2 B AR 25k
SR IEAE T A H IS, il
2 NSSE ST, EHLE R MBI ELIER K NSS k. 535
MSERK H FIFO 22 AR, Ui 552 J5 1 5 WA AE AL St A v
IE AR R (DR BR AL
Z5£5 FTLVL[1:0]=00 (&4 B ERI%)

5 BSY=0 (e s g A 38 58 10O

Disable SPI (SPE=0)

B, H# FRLVL[1:0]=00 (AT #0035

X TR R, IR AR AR AR 2

1. fERJE— MR LR T, @456 SPI (SPE=0) , FTHiEICm AR
2. 54 BSY=0 (e A mi kb )

3. E¥WE, EF FRLVL[1:0]=00 Gi&fira #0s) %)

21.3.9.4. HEITH

4 frame size= 8, f£{f 16-bit [ LaE 5 Vi I, #ox HAMEHEIEST B EXMELT, BUEEHE W2 1
ITHRCER . S, SPIE A EERE V) ) FARAL I, SRE RAFE S .

TR T R AR . R RSB TT A 16-bit ViRl E, PR ER IR Rk . RO, R
RXFIFO BI{ # /2 16 bits (FRXTH=0) , Ni%/7 54 /E RXNE FAFHL BRI . {EA%T RXNE S [# 5,
WO @ A 16-bit 2 SPI_DR Z474%, Vil 1 2 DM, 7EFWcnm, RxFIFO BIME B BCE M T RIE)
) AR RERS S, I HEE > k.

FER &S, H 8-bit V1) )7 NE W 8T I IS5 — MR 29 K. D TR A RXNE S0, XT3 04
P, TR RS — BN BT AT Rx_FIFO BIfE .

A 0D
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NSS
SCK _”_ll_ll_ll_”_ll_”_”_

TXFIFO wos | LI T RXFIFO
0x0A fo0n | 0v04 0x0A
: 0x04

SPIx_DR

SPIx_DR

Bt

0x04 [ SPIfsm ' : : SPIfsm

Y P )

| &shift Rshift
Bt

YVYVYy

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

K 21-9 F A i i) e 2k 2 Hh B cdim

21.3.9.5. @EHE

AT E— LI, XL P T A R A . v T AL, RE LSBFIRST=0,

CPOL=0,
1. HNSSHER, SPI#fERE, MHLIFLEIEHI MISO; 24 NSS R E A SPI 2 I MAL 2% MISO f % .

ST ML, FEAE 5T 4 06 2B 78 S HO B TR1 45 AL, DACE S Al vk 25 5 ds .
XML, (VA SPIHERERT, SPIAME<x4] MOSI il SCKZS (H43%E NSS{E5) . W& SPI #

disable, SPI4MAM GPIO WiJT, BbrEixEesl b i R~HEH T GPIO HIBUE -

2.

o o M w

FEF N, SRIE TR IESEN, W BSY fEMUZ RIMREEG L. EMWNLGG, BSY {55 7EHHE Wi (A8 5 AR K 4
AN B A .

W72 TXFIFO =2, TXEE 5 A #EE.

fE TXEIE #EALG, 774 TXE . X TXEAS SR, FFihm TXFIFO &5¥dE, B2 TXFIFO 48 .

o XAMRETE SPI R HSERZRT, —HABA .

1t Data packed mode, TXE Fl RXNE F-4 2 soxd L), &AME8/5 FIFO B il 42 16bit % (until the number
of data frames are even) . 1% TxFIFO #& 3/4 full, FTLVLJIRZA(FLE FIFO full level. X2 NH 4 fJs—
NEFE frame ANEEFE TXFIFO A8k 172 full Ziif#fig. 1Z%3E frame L 8-bit s 7= (M) fFA6TE
TXFIFO .,

N7 # packed mode G — AN A8 data frame, &5 — N EdE frame BACEERF, Rx BIE 22008 002
it 8-bit (EGE ZHAFEA FRXTH=1) .
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NSS—! ,7
sck LT e ot
| 2 2 2 2
BUSY
oDy iDLy P2y D3y e DA
Mos! ﬁ@MEEl@%6%9ﬂEﬁ@%@@ﬂ@ﬂﬁﬁ@@éﬂ@ﬁ@%é@ﬂ@
o | L

.................... | Enable Tx/Rx interrupts |

\4 @ software(polling or interrupt routine) control at Tx event |
]
o |

FTLVL 10 | 1 X 10 Juf 10 X o1 X 00
R Tt
1 | 3 g
............... Doy e DL e D082y e D083 e D)
MIsO ﬂ@E09QEEﬁ@9@éaﬂWGEQBEE@ﬂEBQMEWE%QQE@
e | [ [ -
software(polling or interrupt routine) control at Tx event |—>
FRLVL 00 X o1 f 10 | oo J 01 10 01 ) 00

21-10 FHL 40 T34 [ (bit frame=8, FRXTH=0)
Note1: Thanding B} cpu SRR Tx fifo B H (R [H)

21.3.10. WRERE

N FR P IEE 3 MIRAIRE T LLTE 4 i SP1 B L IIRE
21.3.10.1. RIEZMWXZHE(TXE)

2 TXFIFO /&% (1) 23 (B A7 OB Rk BRI, TXE brEr g B AL . TXE frEfAL 5 TXFIFO level 5. 1%
P B = IR FE R S, BB TXFIFO level /155 T 1/2 FIFO BREEA 2 PfHES . Wik TXEIE
(SPI_CR2) #iE AL, Wr=AdWiiER. 2 TXFIFO level KT 1/2, Ak HahEE.
21.3.10.2. BB HIEAFRE (RXNE)

T FRXTH £ (SPI_CR2) [, RXNE brENIA S E AL

W FRXTH N 1, RXNE &R FEE -, B2 RXFIFO level KT 5 %1 1/4(8-bit).

WR FRXTH N 0, RXNE 28 & - H°F, E2| RXFIFO level KT8 % T 1/2(16-bit).

% RXNEIE f2 (SPI_CR2) #{&Az, M4 rfibr.

M R FAEAT AL, W RXNE 4 H 2hiE % .
21.3.10.3. fAR&E(BSY)

BSY & AR B S5iE R (5 AL RER), thr ER I SPUBEZ MRS .

MU ERN VR, KW SPIIE T@E, A — M5 (£ F BRI N (MSTR=1. BDM=1
Jf H BDOE=0), fEFUHIE BSY br &R FEAM.

TEBRAFZLIRIA] SPIASEH I HE NAZ AR S (BC 1 1 e I Bh) 2 /T, T LUEF BSY b BRI fr & B 45 0, iX
FERT LA ﬁ%ﬁ&%mFﬂMﬁm, PR Lk 75 2 P 4 R R IR I R AT

BSY tr&iL 0 LU F1EL BN R G5 e

F/%TI*%EQE@XX@%LIW‘%EQ(MSTR:L BDM=1 J{: H BDOE=0), Mf&HJT4hrf, BSY frEpiE 1.
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DA 5 0L % b S HE BN 0
o 4 SPI 4 IE#f 1Ak e 4
o L, 4”4 MODF=1
o EHUBIA, MEHTEM, AN IR R %
o WML, (EFAEHEfLZ 0, BSY b BN 0, FHIRFEEA—A SPI 4 1
Note: NEA{E ] BSY #rb ab BIAEA B8 SOR MR, i TXE A1 RXNE &1

21.3.11. iRERE

21.3.11.1.  EBHRM(MODF)

F K (MODF) {UKAELE: 9 NSSENHIAES (SSOE=0) , NSS 5T, F&&
[ NSS B Rif%; B 76 NSS 51 A HE R, SSI M E A O B, MODF i B3 & . Fh
HAREO SPI ¥4 LU R 520«

e MODF f7#E A1, WHRKE T ERRIE 7, ™4 SPI 1l
o SPE fifiif N'0’. iX¥fs b —Yfr s, JF HCH] SPI£211;
o MSTR #3540, [R5 38 15 4 i0E N AR o

NI 5 B8 T Bk MODF A7
1. 4 MODF fi# B 18, $AT— % SPI_SR & 47 2% HIBL B S #4E
2. X5 5 SPI_CR1 & 174%.

HEHZA MCU MRS, N TR HIEZ NI, LAGH Ei%E &1 NSS |, X MODF
REHEATIE . ERRIEEZ)E, SPE M MSTR 7] LUK E B A TR R IARA .

BT %A% E, 4 MODF AU 1E, BEEA R VF ik B SPE il MSTR fi7.

WEEE T, MEEN MODF A AREWENT. R, ELERER, —MR&I/ERE T MODF fiff)
LR, AT ARARR, Jhirt, MODF fLR Rl fe Bl 7 2 e, TR 3 ol DABRAT — AN 2 A7 B3R 1] 21 2R
WIRES R BRI
21.3.11.2.  TE#ER

MR TR MHLEEI,  FF LB g b X %A AL 0% 10 25 [ A7 U B (R i g, 724 overrun 15300, W05
AR A R (R )3 DLRT B s (RXFIFO HhAE0 bt k4.

1 overrun TR AE,  HTISCEI I EEE A 2 2 S LARTAZUE RXFIFO IR0 . Heilo 3 18 s e 2w, JF A
BT T SR 1% M EHE % 2K

KU SPI_DR 2747231 SPI_SR 27 {725 1] OVR % .

21.3.12. SPIHl
% 21-1 SPI Hh ik

T HRE AF REF= I AL
TXFIFO 25 F5 4 2538 TXE TXEIE
HyE I E RXFIFO RXNE RXNEIE
ER TS WRVER MODF ERRIE
T 1R OVR ERRIE
21.4. SP| HF#%

SPI %} 37 H &7 A7 2% AT LAREAT 16-bit F1 32-bit U5 7], DR 7 {748 37 ¥F 32-bit. 16-bit 1 8-bit 1511 .

21.4.1. SPI #&#|%74¢ 1 (SPI_CR1)
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Address offset:0x00
Reset value:0x0000

15

14

13 | 12

11

10

7

BI-
DIMODE

BIDIO
E

Re | Re
S S

Re

RXONL

SS

ST

RW

RW

RW

RW

8 4

SS | LSBFIR | SP BR[2:0] MST | CPO | CPH
[

R RW

W

RW RW RW RW

=2
=T
=/

Bit

Name

R/W

Reset Value

Function

15

BIDIMODE

RW

0

BT KA A A e -
0: “XLL LA " X
1. PRI

14

BIDIOE

RW

T A Ay A g

5 BIDIMODE fi.— ot & “H2e XM~ #ix8 F 5L
P 3 5 1]

0: HHizEIE (R

1: fdfige (AR

“HLRAE R R MOSI BB, fE MBS A
MISO 5| il

13:11

Reserved

RES

Reserved

10

RXONLY

RW

AR

%A A1 BIDIMODE fii — iR EE “ XL 7 5
AN FHERTT . EZDMNEENELES, fEAR
NN & SR VA | S e <R A A |
MBS AR, DA 2 oo 26 A 2
MIEAR

0: AR T CRIEREO

1: Bkt G0

SSM

RW

WAL

24 SSM Bz, NSS 3| JH_E 1 st SSI A7 I
WE

0: Z LR E

1: (FREMAE L& H

SSlI

RW

RN St ®

LA U 2 SSM=1 W A B 3. %2 frasik
7 NSS _ERIHLF, 7E NSS 5|l E 1) 110 #E
ToRLo

LSBFIRST

RW

it =X

0: Juki%x MSB

1: sEki% LSB

T HEAT I A B8 1% B A A A

SPE

RW

SPI fififig
0: #%1k SPI
1: fiifg SPI

5:3

BR[2:0]

RW

W

000: fpcLk/2

001: fpcik/4

010: fpcLk/8

011: fpcLk/16

100: fpcLk/32

101: fpcLk/64

110: fpcLk/128

111: fpcLk/256

T THEAT B AN RE U3 1% B AE A AR
W MW, SetRrF 2R CRF frek/d

MSTR

RW

F RIS

0: MEANKE

1: BENERE

A AT I ASRE AR % A A R M

CPOL

RW

A AR 1
0: ZTHIRASKS, SCK{FHEHK AP
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Bit Name R/W Reset Value Function

1. FHARASK, SCK{RFrmE T
T AT B AN e U A A A AR
AR AL

0: HHRAFEEE — I Bl s T4k
1: B RAE NS AN i VTR 46
T AT B AN e U A A A AR

0 CPHA RW 0

21.4.2. SPI #&#|% 728 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

MM fast mode enable

0: MAHL normal mode, MMLIHEZ S Frf it SPI
clock FI# /T pelk/4

15 SLVFM RW 0 1: WAL fast mode, A ZFFMAHLELSL T SPI clock
T E A 3] pelk/a

#: 24 SPI clock FIE /N T pelk/4 B, —ER
AEBEE 1% 2 A7 A L o

14:13 Reserved - Reserved

FIFO Ul s{A

AL SV RE fillZ RXNE B4 1) RXFIFO BI{H .
0: WiIR FIFO level X Fei& % T 1/2 (16-

12 FRXTH RW 0 bit) . 5tk RXNE
1: @R FIFO level KFE&E%T 1/4 (8-bit) ,
774 RXNE
SPI ALK JE

11 DS RW 0 0: 8-bit X ifeH
1: 16-bit BEwiL4

10:8 Reserved

RIB G R IX 2 v W
7 TXEIE RW 0 0: Z&1l TXE iy
1: {fifE TXE . TXE=1 i 4 dhirigsk .
B IX JE2 F fiiae
0: Z%1k RXNE Hif
1: {fifE RXNE Hif. RXNE=1 I =4 dh i
Ko
FEEAR R A R
0: LR
1. fHifedHRT . 24 CRCERR. OVR & MODF
LB, FPEAEETER.
4:3 Reserved RES - Reserved
SS Hirth ffigg .
0: 2 ILfE EMN SSHt, &l UL L/EAE
2 SSOE RW 0 Z F W&
1: IR ERGEUR sSatlh, s AR TEES
FiREHE,
1:0 Reserved RES - Reserved
Note:

FRXTH 5 DS fEHCITHT 4 M & 0030, BRI R I
1. WREE 7 DS=F (MM&5msd Kz 16), MiZALR A 0

6 RXNEIE RW 0

5 ERRIE RW 0
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2. WREE T DS=7 (MEMBHEIKEZ 8), WX U0 R g it
D AR IR E WOy 1 ks, R 2R A E Y 1
2)  WARIE A B WO KT 1 Wi, MRS 8 0

21.4.3. SPI ' REFFE (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
FIFO ki% level. T@F&E AL, WMEE
00: FIFO &
. 01: 1/4 FIFO
12:11 FTLVL R 0 10. 1/2 FIFO
11: FIFO full(4 FIFO BI{E KT 1/2, BN R
i)
FIFO #20 level. T@EE AL, MHEZ
00: FIFO &
10:9 FRLVL R 0 01: 1/4 FIFO
10: 1/2 FIFO
11: FIFO %
bR
7 BSY R 0 0: SPIAIT;
1: SPIATEH, B REEMIES.
i AR
0: Joii AR
6 OVR R 0 1: A AR
AT A R B A, BE B AIEA (L
T EFIIARED o
PR
0: JToAEUHER
5 MODF R 0 1o IR AR
AR MBS, BE AT B .
4:2 Reserved 0
RILGZ =
1 TXE R 1 0: RikZEhIE=
1: RIEZEM AT
B,
0 RXNE R 0 1. gl erdEs
0: Bz =
21.4.4. SPI HIEF 73S (SP1_DR)
Address offset:0x0C
Reset value:0x0000
15 J14 J13 Ji12 J11 J10 J9 I8 |7 [ 6 [ 5 [ 4 [3 J2 |1 [0
DR[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
150 DRI15:0] RW 0 R P B MR
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Bit Name R/W Reset Value Function
B 17254 N RXFIFO AT TXFIFO A0, 4
EEHE, S2PRUTIR RXFIFO, 185 %¥E, ¢
b= A TXFIFO,
Note: HURT DS fir (Erdamise Fik#e) , ik
KIEBE WS 8-bit B 16-bit.
X 8-bit FdE i, FHE A A7 A2 T right-
aligned ¥ 8-bit H4 HEAT AIE AN . MTEHE
Wiz, DR[15:8]f{4E X 0.
X T 16-bit HdEmd, FHE A 7S4S 16-bit ff),
™~ DR[15:0]#B F1E A ik R -
21.4.5. SPI 8BB4
Offset Register = i 2 o =] S o ® ~ © o | < | ™ o~ - o
al w 2 s Z) w x| 2| <
Lol & z 1) = . = O s
0x00 SPI_CR1 52| 5 9 a ) m g BR[2:0] 2 5 z
ol o [ 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 w 2
0x04 - > g | ©° gl s 2
Reset value 0 0 0 0 0 0 0
= = > @ w w g
= = [a) =2
oxog | ST-SR > > B3| o0 SR
[ o =
LL LL
Reset value o] o 0 0 0 0 0 1 0
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. WA HF

22.1. R

A5 Fr 3T Cortex-MO+ CPU, i% CPU Core 4 4% debug flifEY FEThAE

B R IR R R VR A I AE B

it GRA WD sy 8ds BRI D B’ k. WAZIEIERE, AR EIRES M R G AMIDIR A S v L
W TERERE, NZMIMEATURERE, PRk sEihgT .
PR Zh REAE B X EHUAEE AN 1 MCU I T, M4 1 2 serial wire. £ MO+ CPU Core "' {11/
Ihfit & —% ARM CoreSight Design kit.
MO+ At AR v ERASCHE, i BUR BB 20 4Lk
B SW-DP: serial wire

B BPU: Break point unit

B DWT: Data watchpoint trigger
VAR SR ALHE 7 AE i VR AR B D e«

B RIGHIEE R, SWIO@PAL3. SWCLK@PAL4
B MCU il CGCRHMRDIFER, 2] S B h 45

MCU

Cortex-M0+ debug support

Bus matrix
System =
interface |
Cortex-M0O+
Core
SW'OW v ] [ > DBGMCU
swcuﬂ et Debug AP
22-1 DBG #E &
22.2. 5| {4 A AR R O A
22.2.1. SWD s 0
PRI REAN R AT u OB WA, TERTE H2E /8T .
% 22-1 DBG HEH
SW-DP SW iEiRED
94013 B 7 Fl A SRR
SWDIO N\ H AT B0 N S PA13
SWDCLK PN AT B PAl4

22.2.2. RiEHK SW-DP {4y
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SR EALE (RERMEE FBEEAD) , FHE SW-DP i H 4 2 Bo/E 8 11T 3 LA B (1)
pin.

SR, SRR A 7 5G] SWD i I AT REME,  FFREIIZ S 1 GPIO H .
22.2.3. SWD Bl LR E8 L AT R hr

— H SWD i ARG ) GPIO Ftfil a2 ] 173X 91N o GPIO %1 27 A7 % 1 AR 10 BN
) SRR -

®  SWDIO: input pull-up

B SWCLK: input pull-down

) _EREATR Rr EL B O AN A T 0 L R A R K

22.3. I1D ARG F8E ML

R NAETID code. #E7F Keilv IAR % T B A# /1% ID Code (fi]- 0x4001 5800 ik Bfi(E i,
R LHJE, ffEEE flash [ factory config. byte () Ox1FFF OFF8 Hihi:, ##;%| DBG_IDCODE %517 #%
o

22.4. SWD R %O

22.4.1. SWD HHi N4

KA FE B R AT BRI, 3 DA P AN

B SWCLK: KHENEL 1 clock 55

B SWDIO: M AHEfES

ALY PIA bank (7777 2% (DPACC %17 #s il APACC %517 as) RIS N, S fr 1 /e 2 i
LSB-first f&4ii. Xf+ SWDIO XA EH, 2 FBFERZE b4 (HEAE 100k BRI HIED

FEUMX A7k SWDIO J7 1] (F 508, 1) v A1 4 N TE 28 LR IEA B L, Ve el IR al it . Gk
BIRET, ZAFEI (A2 LAMCLAI AL, SR 8N T LUl fiE B SWCLK Ak i .

22.4.2. SWD i F%]

B B CL R B B
B EHUREMETER (8bits)
B ST RIE N R, (3bits)
B EALECE S S AOR B B (33bits)
# 22-2 5K £L(8-bits)

FLARFAL B4 ik
0 Start WA “1”
0: DP il
1 ApnDP 1. AP il
0: HiFR
2 RnW 1 ik
4:3 A[3:2] DP B(# AP #4735 H bk X 45k
5 Parity AR AL A 8 A
6 Stop 0
7 Park WA FENIES). BT EhgEhE, S rit 1.
R (BN 1oit) BRFEE IR, R ENURNE A #% A IR sh{E 54k
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# 22-3 ACK i) (3bits)

PR PRz Hik
001: FAULT

[2:0] ACK 010: WAIT
100: OK

RN EEERAF ECE TR 1A wait BiE FAULT RSB E], I ] i (] Z B BE ACK TR

% 22-4 DATA f&%i (33bits)

B LR ik
[31:0] WDATA 5 # RDATA B EGE SR
32 K pir X [31:0] A R 38 A

WA R VENT, 5 r) I TR) DA 200 ER B 26 B AR
22.4.3. SW-DP R#&#H(reset, idle states, ID code)

SW-DP FPIRENA A E X T SW-DP BN E 1D A0S, BifE JEP-106 trifE. X4 ID AL 254 i) ARM
RIS, 4B A7 0x0BB11477 (Xt Cortex-M0) .

22.4.4. DP and AP /B

B DP MJ#EA 24 posted: & i R AP E (ACK=0K) , =(# T LAgEEiR (ACK=WAIT)
B2 AP HIHEAERE posted: X A U ) 45 SR [0 3 F — A%, SR T — BTV 10 A2 AP
Pila, JU DP-RDBUFF 75 {7 #% 46 AU i H SR 2 45 2R
DP-CTRL/STAT 747 #31) READOK f3rEAE A AP 5217 W] 53 RDBUFF 215k (MBS AP 215
I 2 R B A T

W SW-DP L8l 15 buffer (3T DP Al AP 5) , XEZEMHABRMED LR, Hl—AN5EE. W
F'5 buffer Jit5 17, MBI E “WAIT” . IDCODE #. CTRL/STAT k¥ ABORT 5, £Z#4+
(HZE R buffer £ KD

B T SWCLK fl HCLK 2R Smfl, ESHEER RN 25 HEBAFIMT SWCLK A, ik
TORE N AA R . MIKENE S ENIRET, 31X LA ROZAE S A o
Mo EHERE CTRUSTAT B, DL EJCHEZ., W FMEE (FRE Ld) SLETHIL, 2 fail.

22.4.5. SW-DP &-7i5e

% ApnDP=0 I}, T LA il i 4625 174 o

A[3:2] R/W CSTEFELESCE_I_L;T} ? ;: 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 &77a%
Address A[3:2] value Description
0x0 00 Reserved
DP CTRL/STAT & 1£as, HIfE
B iER ARG EE AT power-up
0x4 01 B 5 AP Uil B R R
B % pushed LLEAIHE pushed WAE#EAE
B REERE GEH . power-up M)
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Address A[3:2] value Description

DP SELECTRION 77 /7 #%: FEREHE 271 Us vl 4G A0 active 4 4> word 1) 3547
AEE Mo

08 10 B Bit31:24: APSEL: &F:45T AP
B Bit 23:8: reserved
B Bit7:4: APBANKSEL: 7£4#0 AP,i%# active 4 4> word /745 & [
B Bit 3:0: reserved

OxC 11 DP RDBUFF #fe#s: H TR IRHF LM RETIE, BRRANSER

(CAHERH I ITAG-DP #:15)

22.5. WA=

3T core debug ZfE4%, LA Core debug. Debug i r)iX L 27 77 48 i@ it debug V5 im0 flil
TH DY/ 2 A7 2R 2L AR
* 22-5 NWIZ IR T 4%

TG Eitipa

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

XICFAF WA ARG ENL, Bk, ATy EmEa, SE4Mf. A THEENK Hart, 7FE:
BRI A AR ] B AE 25 1 bit0 (VC_CORRESET) , #if#ifE
B E R RUR S AR, WA

22.6. BPU Wi M 8.6 (Break Point Unit)

Cortex-MO+ BPU SZHU IR AL T 4 M S & 77 7% . BPU 2 —%& ARMV7-M [ flash M T A1l &5 (FPB) Block
(Cortex-M3 & Cortex-M4)

22.6.1. BPU Thkk

AbFE AW AT SR T PC T ST BE
%3 ARMv6-M ARM FI ARM Coresight Components Technical Reference Manual, L3155 £ 5T BPU
Coresight [¥] 5 4 &7 47 25 FIARAT] (0 1k A7 ) Fih

22.7. BIEME /5 DWT (Data Watchpoint)
Cortex-MO DWT SEHHEAL T 2 /> watchpoint 77 74+

22.7.1. DWT Zhfk
G I BT A ST BLE T PC I A DAk

22.7.2. DWT BF MBS AT 7S

IR watchpoint BT AFE S, 2l 7 ARMV6-M A% [¥) DWT Program Counter Sample regis-
ter(DWT_PCSR). % & f7#% R VFRIRE B AL RAE PC, WA IE AR BEAR o XAMHLHI B AL T AR BE 20 #7
CORTEX-M0+ DWT_PCSR it\5 T i@l T &R H8 & F K@l 1 45 4

22.8. MCU ik (DBGMCU)

MCU debug component # Bt # 12 it DL T 30 #-
B RIFERI
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m Xt timer. watchdog 7 breakpoint &) ity 42 il

22.8.1. fRINFEARA B ASHF

NEEMETHAERE R, EHAT WFI 8i#% WFE 4. MCU #E NRIFERIER, 503 /&K CPU Clock {2 1144,
B> CPU [ IhFE.

CPU AN AU VRAE debug #ATA], {588 FCLK 8i# HCLK. T XUl ESmm T, £ /NN, it
TILAFRFFIF G - MCU 81 T HRFIR 75, fair F P AEAR I RE B 20N IR A

Rk, AR L 0 B S B AP 2R I 2%, DA R I AR AT N

B 7 sleep f5i:: FCLK FIl HCLK 38R FH % MR, ZAE AN RE 51 AT 0 T Fn vt v X e 1 PR

B 7F stop #3: DBG_STOP i/ 052l iR $2 i B A

22.8.2. XFFERE. AT, bxCAN A 12C iR

7E—A~ breakpoint #11], &4 A EEFF timer (i1 E 281 watchdog ZEFEI4T A :
B TR DAk ZETE breakpoint BLiH4. F10, IXJ& M —4 PWM IETE$ ) BT 38 % 8 75 221
B fif/TA] DU ROk AE breakpoint N ER T4, X2 watchdog HIHRF 1 P E o

22.9. DBG H 7

22.9.1. DBG ##% ID A3 % %% (DBG_IDCODE)

Address offset: 0x00

IXEZHF 32-bit Huhik D], Ak,

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 I r I r r r r r r r r r I I
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 I r I r r r r r I r r r I I

Bit Name R/W Reset Value Function
31: 0 FEE X R

22.9.2. Wik MCU B & &Ff73% (DBGMCU_CR)

ZAAF AL B AE debug IR T MCU KD #FERE .
LA LR E AT R RN (AR RAEAD o B ERF LA NS AT S R AE.
IR EHA SR Z DS, W TRAE R, SR AF VR TR .

Address offset: 0x04

Reset value: 0x0000 0000 (A& KRG E AT E A7)

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 .
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Bit

Name

R/W

Reset Value

Function

0: (FCLK=off, HCLK=off) . 7 STOP #iz, HCLK fI

FCLK #8255, M STOP #x0E A, HHiE 5k

BENEHIFE (RGN HSD . W5, SEFEERR
=G

1: (FCLK=on, HCLK=on) . %t A\ STOP {5z, HSI

A=K, FCLK A HCLK H 1724, XiEH STOP #ixK,

W BB B, RO RE RN E .

0

Reserved

22.9.3. DBG APB freeze register 1 (DBG_APB_FZ1)

1% A7 FRECE timer. IWDG 7F debug TR 8. ZF st LHEMIFITRPEN (RERSEE
) o B LIRREERAEA THITE.
Address offset: 0x08
Power on Reset value: 0x0000 0000

31 30 | 29 28 27 | 26 25 | 24 | 23 | 22 21 20 19 18 17 16
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 3 s s s s s s s s s s s s
RW
Bit Name R/W Reset Value Function
2 CPU 1L, LPTIM 1132 mh fhizs i Air
31 DBG_LPTIM_STOP | RW 0 0: f#igk
1: Mg
30: 13 Reserved
2 CPU 1L, IWDG 5088 it it b2 sl fi7
12 DBG_IWDG_STOP | RW 0 0: ffigk
1: AMfigg

11: 1 Reserved

0 reserved

22.9.4. DBG APB freeze register 2(DBG_APB_FZ2)

A AT e FORBCE timer 7E debug N B Bz . 12 AR a0 B AL kAT

A LRI EERGEN THTE.
Address offset: 0x0C
Power on Reset value: 0x0000 0000
S RF 32-bit bk i), H ik,

BEAL (ARRGEREND .

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 = S S S S S S S S S s
RW
Bit Name R/W Reset Value Function
31: 18 Reserved
17 DBG_TIM16_STOP 2 CPU 2 1B, TIML16 133 it ghiz bl fr
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Bit Name R/W Reset Value Function
0: ffifk
1: AMffige
16: 12 Reserved
2 CPU 2RI, TIML T 5088 1 i s sl for
11 DBG_TIM1_STOP 0: ffife
1. Afise
10: O Reserved
22.9.5. DBG #Fam4
[¢)
A oA I < - 0 I I B B TR TR T B - D S T T R I B B IS O
et
DBG
ID- | O QO Ql QO QO O] O Ol Ol O Ol QO O Q Q@ QO O QO Al Of Ol Ol Q@ QO Q Q Q QO A O Aol O
oy 0N O MO M O O O MO M MO O O MO M O O O MO M| MO O O MO M| O O MO M M| M O M
0 |COD | H H H H H H H H H H H H = H H H H H = H H H H H H O HHH
X E
0 | Re-
0 f;ﬂ ololo|o|o|oO|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O]|O
e
[¢)
[l
DBG 0
0| _CR O
X a)
oRe_
4 | set
valu 0
e
2 o
DBG | 2 @
s ¢)
_AP | E a
0 Bz_ng 2
X o Q
0 m m
8 a e
Re-
seto 0
valu
e
— ¢
7] |
DBG Q o
|
_AP = =
0| B.F F =
X Z2 o
0 2 &
c o e
Re-
set 0 0
valu
e
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23. AN
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