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16.3.6.  TIM16 T AAZ(TIMLE_PSC) ..uivieeieieeteeeeeeeeteeeee ettt n et n et enees 189
16.3.7. TIM16 HFN IR ZFIEEE (TIMIB_ARR) ..ocveeeeceeeceeeeeetee et en e en e e 189
16.3.8.  TIM16 BT EIAFAERE(TIMLGE_RCR)...ovieieieeeeceeteeeeeeee ettt en et en e en e n e 190
16.3.9.  TIMLE ZFAEEEMAB . ..oeoeeeeeeeeee ettt ettt ettt a st 190
17, AERTDEESERTBR(LPTIM) oottt n st e et esenn s 192
17,00 I A0 ettt bttt ettt b sttt s ettt et n s sens 192
172, LPTIM ZEEEREME ettt 192
17.3.  ARIWFEERT 28 (LPTIM) THEERIIE oo 192
17.3.1. LPTIMAER oottt ettt ettt 192
17.3.2.  LPTIM B I Y BT E 5 oottt ettt a et 192
17.3.3. LPTIM EALRIIFET .ooveieeeeececeee ettt n s 193
17.3.4. THIIATEE oottt ettt ettt 193
17.3.5. TAEBEIR oottt 193
17,38, A T T T e ottt ettt ettt ettt ettt ettt 193
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17.3.7. BT B ettt bbbttt 193
17,38, T B ettt ettt 193
17.3.9. IR (debUG MOAE) ..o 194
17.4.  LPTIMARIHEEBEIR oot 194
175, LPTIM FT oottt ettt s s e s enens 194
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 194
17.6.1. LPTIM T ALIRZSZFAEEE (LPTIM_ISR) v 194
17.6.2. LPTIM HWEBRZF RS (LPTIM_ICR) .. iuiiiiieceeeeeeeete ettt 194
17.6.3.  LPTIM H W HBEZF RS (LPTIM_IER) .ocviiieieceeeeceeeee e 195
17.6.4. LPTIM AL E ZFE8% (LPTIM_CFGR) ...oiitiiiieeceeeeeeeeete ettt 195
17.6.5. LPTIM B ZFTEEE (LPTIM_CR) coeveeeeeeeeeeetee ettt s ettt n sttt s st 196
17.6.6. LPTIM HZEIFEIERZFAEEE (LPTIM_ARR).....oiiitiieeeeieee ettt 196
17.6.7.  LPTIM iFEZAE S (LPTIM_CNT) oottt 196
17.6.8.  LPTIM ZFEZEMAR oottt ettt s et 197
18.  MALFETIHD (IWDG) oottt ettt ettt en s 199
18,1, /1 ceriei ittt b bt et s et bbbt et s ettt e st ne e s rens 199
18.2.  IWDG ETHFME oottt nens 199
18.3.  IWDG TIBEIHIER ooveeeeiieectce ettt 199
18.3.1. IWDG HEB ..ottt ettt ettt 199
18.3.2.  FHEET T THH oottt bbbttt ettt 199
18.3.3. B LEUT T oottt 199
18.3.4.  HTRBEIR oottt 200
18.4.  IWDG TR coeiiieietete ettt ettt ettt ettt ettt ettt ettt ettt a et sttt 200
18.4.1.  ZEHHZFAFEE (IWDG_KR) oottt e et sttt n et en et n e en s aae e e e aene 200
18.4.2.  FHIIAZFAEEE (IWDG_PR)....oeceeeeeeeeeeeeeeetee et ee ettt n e en et n s st n e 200
18.4.3.  FEEEFZFMERE (IWDG_RLR) woooeeieieeceieeeee ettt ettt ettt n et n e e nens 200
18.4.4. IRASFAFEE (IWDG_SR) w.voeeeeeeeeeeeetee ettt et n ettt n et n sttt n et aeee s eesaerenaene 201
18.4.5.  IWDG ZFAFZEMAR ..ottt ettt 201
19, I2C BB oo bttt b ettt et b ettt e ettt e et s ettt tens 203
10,0, AN ettt beh bbbttt a e tens 203
192, 12C B E I oottt sttt s ettt 203
19.3.  H2C BRI .oooeeeeeeeeeeee ettt 203
19.3. 1. T2C HEB oottt ettt 203
19.3.2. FEIRIETE (oot 204
19.3.3. 12C FIHAM oottt 205
19.3.4.  12C MBI oottt 205
19.3.5.  12C BT oottt 206
10.3.6. A R R A ittt ettt 211
19.3.7. SDA/SCLFEH .ottt ettt 212
194, H2C HHIT coiieceieeeeetee ettt ettt st tens 212
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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 212
19.5.1.  12C FEHIZFATERE L (J2C_CRL) eiieieeceieeeeeeeeeeete ettt 212
19.5.2.  12C FEHIZFTEAE 2 (I2C_CR2) .ottt en et n e st n e 214
19.5.3. 12C H GHHEZFAFEE 1 (1I2C_OARL) c.oouvieeeeeeeeeeeeeeeeee ettt 214
19.5.4. 12C HIEZFTERE (I2C_DR) eeieeeieeeceeee ettt n ettt n e st e e 215
19.5.5.  12C HRAEFFIERRI2C_SRL) cooeieeeiieeeeceee ettt ettt 215
19.5.6. 12C ARASZFIERE 2 (I2C_SR2) w.eviieeceeeeteteeeeeeee ettt 217
19.5.7.  12C BB BB ZFAFER2C_CCR) ittt 218
19.5.8. 12C TRISE 4788 (I2C_TRISE) ..viuiitiieteeeeteeeete ettt ettt 219
19.5.9.  12C ZFAFRRMAZ oottt 219

20.  BFRIBRBURER (USART) oottt ettt en sttt an s 220

2001 T bttt ettt ettt r et 220

20.2.  USART FEZEREME oottt ettt b e 220

20.3.  USART ZHREFEIR ..ooveceieicce ettt 221
20.3.1.  USART HFIEFEIR ©.oovivieieieiiieeee ettt 222
20.3.2.  RIEDE oottt ettt ettt ettt nn s 223
20.3.3.  FEURE oottt ettt 225
20.3.4. 3B IR ettt 228
20.3.5.  USART JEUAE ZE L oottt ettt s e 229
20.3.6. USART EBIHEFREEIM ..oooiiiieeeeeeeee ettt 230
20.3.7. AR FEBRIELE oottt ettt ettt 230
20.3.8.  USART JAZEHFEIN oottt 232
20.3.9. LR XU TIELD oottt b et et b et 234
20.3.10.  FHEETIET oottt 234

20.4.  USART HIBTIE IR oottt 235

205, USART BT e iuieeeieeeeeee ettt ettt ettt ettt bttt ettt ettt ettt a e 236
P T D S 7 2 (U1 = T ) (RO 236
20.5.2.  BHEZAEEE (USART_DR)..ociiiieeceieeietee ettt ee sttt n s 238
20.5.3.  PBEFRTIED (USART _BRR)....ooiieieeeceeeeeteteee ettt n ettt s s tene s s 238
20.5.4.  FEHIFTEEE 1L (USART_CRL) ..ottt ettt sttt n e tene s s 239
20.5.5.  JEHIZFTEEE 2 (USART _CR2)...o.eiiieeeeeeeeeeeeeeteee ettt es et eas s s teseen s aeseenas 240
20.5.6. JEHIZFTEEE 3 (USART_CR3)...oiiiieieecieeeeee ettt ee ettt s et sassen et eseeneaeaeseenas 240
20.5.7.  USART ZFAFBMIE ©ooovieieiiiieeeeeee ettt 241

21, BBATAMBEIETT (SPI) oottt 243

2100 A0 ettt ettt a ettt ettt 243

21.2.  SPEEERFIE (oot a e 243

21.3.  SPEIHAETHIR coovoeieiceceee ettt 243
2131 MEIR oottt ettt ettt 243
21.3.2. B EHURTENHLIELS (oot 244
21.3.3. 2 LI ettt ettt 246
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2134, B B oottt ettt ettt ettt 247
21.3.5.  MIEFE(INSS) T .ottt ettt ettt ettt e et e anes 248
21.3.6.  JHTHETR oo 249
21.3.7. SPIELE oottt ettt 250
20.3.8. S B B AR o eeeeieee ettt b st 250
21.3.9.  BIEAEHFTEEULTTE cooveeeeeeee ettt 251
21.3.10.  BRAFREE oottt s 254
21310, A RERRE oottt ettt 255
21.3.12.  SPI I HT oottt ettt es et 255
214, Sl A T B oottt b ettt bRt bRttt ettt e st 255
21.4.1. SPIEHIBATRE L (SPILCRL) coitiiieeeeieeeeeeteetee ettt ettt ettt se et nnaaas 255
21.4.2.  SPIEHIZATRE 2 (SPI_CR2) oottt ettt ettt e anaaes 257
21.4.3.  SPUIRZSZFTERE (SPILLSR) e vttt ee ettt et eneeas 258
21.4.4.  SPIEIEZFIEEE (SPILDR) covoiieececeeeete ettt 258
21.4.5.  SPIBFAFERMR oottt bbbttt 259
T T d ottt ettt ettt n sttt 260
22,00 DI oottt h ettt bbb ettt e et n et ettt 260
22.2. G130 TR TR T Lottt st et e sreers 260
22.2.0. SWD PRI Tl 1ovvveies ettt ettt sttt sttt s sttt ettt nen s 260
22.2.2.  RATIT SW-DP BHIZITD oottt 261
22.2.3. SWD BT PIFE _ERE T AL ot 261
22.3.  IDARFBAVBIIE LA .eoveviriecietee ettt 261
22,4, SWD HTRI I oottt ettt ettt 261
22,41, SWD TG oottt 261
22.4.2. SWD BT H vttt 261
22.4.3. SW-DP IRZHL(reset, idle states, ID COUR)......ccucvveireieeecreeereectee e eee et st se e 262
22.4.4. DP and AP BE/EUTTH] woviiiieiiicieieteteee ettt 262
22.4.5.  SW-DP ZETFRE o oreretieeeieee ettt ettt ettt ettt ettt ettt ettt 262
22.4.8.  SW-AP BB o overeteeeeieeeee ettt ettt ettt ettt ettt a ettt ettt ettt 262
225, PABZTIR oottt 263
22.6.  BPU Wi B G(Break POINE UNIL) .......cooviurieeeeeieeceeeeetee ettt et enn e 263
22.6.1. BPU THAE oottt bttt ettt 263
22.7. HIEWELE DWT (Data WALChPOINT) «...cvceeiveeeieeeeeeetceeeeeeeeseeeieeees e ess et es e s esesese s s 263
22.7. 1. DWT ZHAE oottt ettt ea s sttt ettt 263
22.7.2. DWT T R A B IE 28 oot 263
22.8. MCU MBI (DBGMCU) ...ttt 263
22.8. 1. ARIIFERE I TR T (oo 264
22.8.2. ZFFEM R B bXCAN FI12C FITHR oo 264
22,9, DBG A T A ceiuitetee ettt ettt ettt ettt ettt ettt ettt ettt 264
22.9.1. DBG %% ID A% ZAF2(DBG_IDCODE) ......cocvcveveveeeteeeeeeeeeeeeeee et 264
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22.9.2. I MCUTLE ZFA7 8 (DBGMCU_CR)...ooevieiieeeciceecieteeee ettt 264
22.9.3. DBG APB freeze register 1 (DBG_APB_FZ1) .....cccoiiiiiiiieiie e sieen e e 265
22.9.4. DBG APB freeze register 2(DBG_APB _FZ2) ......cccoiiiciiiiiiiie et ssstveee e 265
22.9.5. DBG FATRRHAG oottt 266
23, R T ettt ettt n ettt en s 267
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1l FHESWRTFHEANEEIIR

wnE

(5%

read/write (rw)

BAFREE S AL

read-only (r)

L7 AN aE A

write-only (w)

P R RS AL, B3 I o] = A A

read/clear writeO (rc_wO0)

PAFAT LA AL, AT BUENS 0 JEERILAL, 5 1 XA e

read/clear writel (rc_w1)

WA LA, WA DUEN S 1 ERRIAL, 5 0 X AL AR

read/clear write (rc_w)

AT OB I 5 N AR RS URE B %A, B N A 2

read/clear by read (rc_r)

AR DA BUX Mz . B A2 F E R SR 9 0, BB AN LA

read/set by read (rs_r)

BAFAT LA BUR ML B L 2 B 3R SRS 0, SN BLALA SR AL AR

read/set (rs)

PAF AT AR AL, AT BLRE AN 1, 5 0 XF AR

toggle (t)

BAEW LUEE SN 1 RUIIAL, SN 0 Bk

Reserved (Res)

TREEAL, DARFFEEEE
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2. RSB HIHE B

SWCLK
SWDIO <‘;ﬂ
as AF

SWD

CPU
CORTEX-MO+
fmax= 24MHz

PA

PB

PF

NVIC ‘

IOPORT

i

J9podaq

Xujew sng

gHY-S

RCC
Reset! & clock control

Flash Memory Voltage
vbD Regulator
vccio T
VCCA \\IICS‘S:
vcc SUPPLY
SRAM SUPERVISION
POR/BOR
Filter — NRST
g s
el 8
) = HSI_10M
o @
2| o
HSE

0SC_IN
0SC_OUT

ORT F

LITTTL]

INT_CTRL

EXTI
L)

from peripherals

I COMP1 I
comp2 |I/F

System and peripheral
clocks, System reset

S-AHB TO S-APB ‘

IN+
IN- f—
out
CH1~CH4, BKIN,
9xIN — CHIN~CH2N, ETR as AF
<):> INL,ETR as AF
% 0|
> >
CK as AF
SCL,SDA

MOSI,MISO,SCI<;:
NSS as AF

Cosomes |

Power d

in of analog jules: ‘ VCCA d i ‘ VCC domain ‘ ‘VCCIOdomain

K 2-1 RGAIHE K]
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3. B MELREN
3.1. REG%EH

Z G DL iR 2
B — Master

» Cortex-MO+

m =/ Slave
> il SRAM
> Wi Flash
> % AHB-APB Bridge [¢] AHB

[}

SRAM

IOPORT

GPfBP?"tS H Flash memory interface Flash memory

ARM
coroxvor  TERTEIE  bus matrn

Core

AHB-to-APB bridge APB

SYSCFG,

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

PWR,
12C,
USART1,

SPI1,
DBGMCU

3-1 ARG 4

B RGRL

Z AR Cortex-MO+[1 R G0 £83% £ 2 bus matrix, Ja# FREH CPU 1.

B 2R Matrix

KMk Matrix B FLE CPU SR[P4k, i%1F#/# /] Round Robin 5i%. &4k Matrix /i Master (CPU) Al
slaves (Flash memory. SRAM F1 AHB-to-APB bridge) -

B AHB-to-APB bridge (APB)

The AHB-to-APB bridgef fit T 7/EAHBRIAPB & £k 2 [] ) [F] 5 45 21 % Bridge 1AM S B hE AR

3.2. HFEHREW
3.3. TrfERE A
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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

User space

Block 7 Reserved space
ARM Cortex MO+
0xE000 0000 Internal periphrals
Block 6
Block 5
0x4002 63FF
0xA000 0000 AHB
0x4002 0000
Block 4
0x4001 5BFF
APB
0x8000 0000 0x4001 0000
Block 3 0x4000 A7FF
APB
0x6000 0000 0x4000 0000
Block 2 OX1FFF FFFF
. Reserved
Periphrals Ox1FFF 1000
0x4000 0000 Resorved OXLFFF OF80
Factory config. bytes OX1FFF OF00
Block 1 Option bytes OX1FFF OES0
uib OXLFFF O7FF
0x2000 0000 RAM System memory
OXLFFF 0000
Block 0 0x0800 4FFF
Code Main flash
0X0000 0000 0x0800 0000
Main flash/ 0x0000 4FFF
System flash/
Addressable space RAM 0X0000 0000
B 3-2 {7 fig & e
* 3-1 A ds
Type Boundary Address Size Memory Area Description
0x2000 0C00-0x3FFF FFFF 512MBytes | Reserved
SRAM WRAEHELEAF, SRAM fi
0x2000 0000-0x2000 OBFF 3KBytes SRAM JA 3kBytes
Ox1FFF 1000-Ox1FFF FFFF 4KBytes Reserved
Ox1FFF OF80-0x1FFF OFFF 128Bytes Reserved
. 1EI HSI triming 4
Ox1FFF OF00-Ox1FFF OF7F 128Bytes Factory confi JUJERN "
yt y contig flash $5 5 of 6] Ai B S50
Code | Ox1FFF OE80-0x1FFF OEFF 128Bytes Option bytes option bytes
Ox1FFF OE00-Ox1FFF OE7F 128Bytes uiD Unique ID
Ox1FFF 0000-Ox1FFF O7FF 2KBytes System memory £ 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
MR A Boot Al B 1% %
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 HI=8[0], TLiEdtAT B/, 5280, Hi=4

response error.

* 3-2 Shiarfran ik

Bus Boundary Address Size Peripheral
0xE000 0000-0XEQQF 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 @
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 (3
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 03FF 1KBytes Reserved
Note:
(1) 1% AHB #5714 Reserved [t = 8], TGiES#AE, #2505 0, Hi#4: hardfault; APB friER

(2

Reserved fttiht (i, ToIL5#HME, EA 0, &4 hardfault.
Z:'Txi}%‘: 32bit word ‘ij‘l‘lﬂ , j‘a:\'ij%% halfword ;FD byte ijfl‘lﬂ .
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(3) A F#E 32bit word Vi ], i3 halfword 517

3.4. #AX SRAM

Fr W B KEE R 3KB SRAM. it bytes. half-word (16bit) 2 word (32bit) ()75 XA 1Jj i) SRAM. %%
X e YE L Ah 2 (R I s S #2774 hard fault.

3.5. Flash fFfg%

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 #4E (& HSI triming #dE) b HL 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 =,

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

Boot _mode configuration _ Mode
nBOOT1 bit BOOTO pin
X 0 £ Main flash 1 4y 811X
1 1 1 System memory 1N EFIX
0 1 iEFE SRAM 1EA G 31X

RSB RFEN G 44 SYSCLK T8I B P IZR R e ik Bmpy E ah i,
fEi% startup ZEIRJ5, CPU Mk 00000 0000 HUEAZ TR (KI1E, 4R )5 M BI47 ik #+ ) 0x0000 0004 Hbiik 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 )5 2/ 7 fifs 5 =7 ff] 00000 0000 *f 5%, {HAZATHSA AT A% H AR )
f7fi#es73 ) (0x0800 0000) #EATVIII. ki, Flash 2%/a A LA Hskl 0x0000 0000 5% 0x0800
0000 5 [ £

B Boot from system memory: system memory X} 5% 7E Ji 2l 47-fif #5 2515 0x0000 0000, {H & A58R AT LA
EAK A HhE 23 5] OXLFFF 0000 7 [ 21 .

B Boot from SRAM: SRAM Xf77E 5 B 47 it 4% 2= Al [¥] 00000 0000, {H 2{/5%8n] LUifid 0x2000 0000
bk ) 2 o

3.6.1. FiERYEBE

W5 boot mode #EIEFE, N FAE AT DS CUFERR P 23 (8] AT 407 in] FRAT7- i o« X AMEodE I
SYSCFG_CFGR1 2 /721 MEM_MODE fi7it k& (FEW SYSCFG #Fi) .

3.6.2. WERHWEZEER
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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

21/267



PY32F002A % F it V1.2

4. R ANANF
4.1. NEFERHE

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 NS MER

BRI

B SR

4.2. NEINGENA

4.2.1. WNEEWH

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.
R A-1 INAFG5H S F it

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 0x1FFF OE00-0x1FFF 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. NFFEBIEMY;EER

Flash ] A {F N — N8 I AE i e 25 18], BB -0V 1) . 38 1Tl 5, mT LAY flash fE6k 8%
(1 P9 25 AT BEH

UHE AN U5 o) #2@E AHB S AT . BeERAE AT AP FLASH_ACR & /7 #4511 Latency £z, Rz
I flash SN —NEGE A INERRRZS . 2408 0, WIARIEIN flash EARAEMSERPIRAS: 208 1, flash SgAES N
IAEERPIRES o ZHLHIR Y T VTR = 1) 2R Gt B RAR G (1 flash SEGHE, M T & 11T
4.2.3. WESHENEREE

iH3t ICP (In-circuit programming) 3 IAP (In-application programming) #] ELX] flash 47 program #¢
ks
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ICP: HISREE A Flash 7RI, 7T LMEH SWD =% boot loader, H 7 R MCU Hr

ICP $& it 1 HRIEANAT LA BTSN, FFHER 7 AL EE ) A A B B socketing .

IAP: 1 DU F B SRR B 1, R 302 program FI%E £ flash oo IAP oA P ERN FIZ AT, 7
X program flash 776 #% . 28)5, BRI flash F2figas OF 7 2 B ICP gttt 2 105 7 B AR T o

WURAEBAT INAF S R ERARAE Y, AR T RAL, W IR AE A 2% 0 A 2802 AN ORI -

FEINAE 5 FIEERR R AE ], AR NAE R B M D . 5 BB BRI — 20, LR /E At mT LAIER 1)

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)

TR

ERN G, flash ik es 2 fRdr, B ABER (HinmTIRIEH)D 5 EE. 5 FLASH_CR %F
TS FLUF (B T HIAE reload option bytes f#] OBL_LAUNCH fi7) . 4% flash (5 FIHE R EAE, #RA
Bt S FLASH_KEYR & f74%, 774 Unlock %, J5 ] FLASH_CR %947 8% 195 i)

HARGRUNT

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

FEFTE RN 7 # BT FLASH_CR Ziffds, B3 F kB, fEH RN KEY BFR, S8R,
FH =4 Hard Fault Hrilr. X AF IR REHE S —NS B KEYL AILE, B0 KEYL ILAS, (HEE A5 A
KEY2 ALHL

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

AL, 4 FLASH_SR 272410 BSY Al BRI, FLASH_CR Z/ESAEENE . B, 22k T 5 1%

2 1i7% (FLASH_CR) J#/E£ 54 AHB B IE, HF] BSYL it E.
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4.2.3.2.

N7 5 #fE

Flash 774 28557 LA 32bit word A FA7 (#E47 half word B0 byte #:1F4: 774 hardfault) #E17%#4 page
program #4E. 4 FLASH_CR {741 PG fii#k Bz, CPU |n] FLASH f#fifi & il 7% (8] 5 32bit £4f i
program ¥AEFF4G)E 3. AT(T3E 32bit 115 A FEL hard fault H11# .

IR program 1 flash #ihl 256, 4 FLASH_WRPR 291728 5 B R0 X 45, 1] program #/E £
20t , AR FLASH_CR 77 {74 WRPRTERR & # B 7. Program #AE 459, FLASH_CR % {7#% 1] EOP
Lt B AL,

H Ak flash program F#/E 2 IR U0 R iR :

1)
2)

3)
4)
5)
6)
7)
8)
9)

K AT FLASH_SR Zif7 #5111 BSY £, W& 75 il %A IEERZE 1 flash #: 4

WRE A EAESITH flash erase B(# program #:{E, M#EKLFEeH % Page #9 32 4~ word (Wi
page O BIEF, Wi 1ZE, SNBhTiZ 2%

1] FLASH_KEYR FZ88KIK'S KEY1 Fl KEY2, fi#l% FLASH_CR F172e {4

B FLASH_CR #1741 PG ALl EOPIE fif

) H AR hEE4T 55 1 3155 31 4 word 1) program #:4F  ( H4%5% 32bit () program)

BN FLASH_CR #4728 PGSTRT

5% 324 word

Z4F FLASH_SR a7 75 1) BSY A iiE %

KA FLASH_SR #7743 ) EOP Fri&ifii (24 program #1F O Th, A ER) , RJE RS Ei%

(A

10) GIARAFLA program #AE, WEAEER PG 1
2 BB T RIAT, W program #AE B3B8, RIS BSY ALyl E AL .
N B R ERIE
Flash 7775 7] L% page #1T erase #:4F, 203 #1T sector 1 mass erase (sector #l mass erase X}

information memory AHEAEH) .

4.2.3.3.

Page erase

HHAS page i WRP {4, ‘B RA S erase ), I WRPERR {7 BA7. 41T page erase #:1F
i, BT LR SR

1)
2)
3)
4)
5)
6)
7

4.2.3.4.

K2 FLASH_SR 27 172% BSY iz, Wiihi%A IEEREAT Y flash #4E

1] FLASH_KEYR #7855 KEY1 1 KEY2, f#kKk FLASH_CR 75 {7 a8 IR
B AL FLASH_CR #4744 PER £/l EOPIE £

7% page SAEEHIE (42 32bit i)

4% BSY higliB %

K7 EOP & EAr

5% EOP ik

NT

Mass erase kx4 F main flash #E47#5REE, B} information XANEIER . F4b, 24 WRP #i{##E,
mass erase TR, A 22F=4: mass erase #:/E, 3 H WEPERR {74 B 17 .
HE4T mass erase [F5 BT

1)
2)

s BSY 7, B EmEA IEIEETH Flash #:4F
] FLASH_KEYR 2917285 '5 KEY1,KEY2, fi#k FLASH_CR 291723 {f4"
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3)
4)
5)
6)
7)
4.2.35.

B FLASH_CR Zif£#:) MER 741 EOPIE fi

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

KA EOP A b & Ar

E% EOP fri&

Sector erase

Sector erase F>kXT 4Kbytes ] main flash AT #EERERAE, (HXF information XAEIER . F34b, A
sector # WRP fR#", "ERASHIELRT), I WRPERR 4 B A7 .
HE4T sector erase [{E BT -

1)
2)
3)
4)
5)
6)
7)
4.2.3.6.

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

] FLASH_KEYR %1788 K5 KEY1. KEY2, f#F: FLASH_CR % 1r#s{in
B FLASH_CR i f## ¥ SER {7l EOPIE fif

)% sector 51 = HdE

245 BSY Mg %

KA EOP #x G b B AL

HE%E EOP fri

B FIHBERR A R AL B

Flash [1] program F1 erase HI} [A] 75 ZFEAT M 04, 750 218 B E R, Wik 75 22X Flash 347
program #l erase HJ#/E, 75 ZEMR 95 HSI i 4%, 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. FRE—H0RIRE (UID) FE%
ME— B O FRiR RS s B N 47 5

m e
W BRI ARR AR, s H A B BN T DA AR A 2 Ak
U SR SRR

72 i ME— B R IR T — ANX AT B & 7 — [ S % 5 1.

P KGR AN RE AR X S o M — B AR IR A ) A DL S5 A 2 SN R D7 s, SRR A B e U
B .

Jht: Ox1FFF OEOO

% 4-2 UID k&
UID Bits
stk Ei::pe
a | 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 3
4 Wafer Number Wafer Number
5 Lot Numer Lot Number ASCII 3
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UID Bits
st £33

7 | e | s | a4 | 3 | 2 | 1 | o
6 Lot Numer Lot Number ASCII 55
7 Lot Numer Lot Number ASCII 55
8 K EB4RED A ERZRAD
9 Y SFREAL Y SAREAL
10 X BAFRARAL X M FRARAL
11 XY detrig it Y 84RE L X 8 AR L
12 B e 0x78
13 M EBZRAD R ERZRED
14 K EB4RED A ERZRAD
15 N #B4RED A ERZRAD

4.4. Flash &R ES

4.4.1. Flash #EH=F
SO PY B flash 1 information [X 3 135 45 X /R e TR 5 (3 F L SR ARG s FE P e o o P 7 T
WEPEHEAT IO E . Lotn, B )M AT DL PR A R ol S R
N T BERI A, I PAIE SR R R4 M G .
% 4-3 SIFE TR

31 [ 30 | 20 | 28 [ 27 [ 26 [ 25 | 24 [ 23 [ 22 [ 21 [ 20 [ 19 [ 18 [ 17 | 16
Complemented Option byte 1 Complemented Option byte 0
15 [ 14 ] 13 [ 12 [ 11 | 10 | 9 | 8 716 ] 5] 4 ]3] 2]1] o
Option byte 1 Option byte 0

BT (1) A 25 A AN FRIE T 745 organization i A AAAf st b 52 3], n] DA DU 3 T 545 (1 AH G &7
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)

K A-4 BTN
word Hihk 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
Ox1FFF OE90 Reserved
Ox1FFF OE94 Reserved

Reserved

Reserved

Reserved

O0x1FFF 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, 5 NFNZEF A48 AH N option bit.

31 30 29 28 27 | 26 | 25 24 232221 ]20]19]18]17 ] 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 R|IR|IR|[R|IR|R|RI|R
15 14 13 12 | 12 10| 9 | 8 |76 |[5|4[3]2]1]0
nBOOT1 TA%SJE— Res 'WSDV\? BOR_LEV[2:0] Bglff— RDP[7:0]
R R R R|IRIJ]R R RIRIR|IRIR[IR]RI]R
Bit Name R/W Function
31 ~nBOOT1 R nBOOT1 [ [ i
30 ~NRST_MODE R NRST_MODE ] f it
29 Reserved
28 ~IWDG_SW R IWDG_SW [ ) i5
27: 25 ~BOR_LEV[2:0] R BOR_LEV ¥ fi%
24 ~BOR_EN R BOR_EN [ h%
23: 16 ~RDP R RDP ] %
15 nBOOT1 R 5 BOOT PIN —ittt, #E#E A Bz
0: XENHA
14 NRST_MODE R 1. GPIO Tt
13 Reserved
0: fififf watchdog
12 IWDG_SW R 1: {4 watchdog
000: BOR LJHHIfE N 1.8V, FFEBIMEAL 1.7V
001: BOR LAHIME N 2.0V, TFEBMEA 1.9V
010: BOR LJHHIME N 2.2V, FREBI{ES 2.1V
011: BOR LJHHIME N 2.4V, FFEBIMEAL 2.3V
119 BOR_LEV[2:0] R 100: BOR LJHEIE N 2.6V, FEEBIMEAL 2.5V
101: BOR LHA@IE N 2.8V, TFREEEL 2.7V
110: BOR _ETJFB{E N 3.0V, FFEEAL 2.9V
111: BOR ETFFBI{E N 3.2V, FFEEIELNL 3.1V
BOR enable
8 BOR_EN R 0: BOR AMiifig
1: BOR f#if%, BOR_LEV #2/EH
OxAA: level 0, read protection inactive
70 RDP R JE OxAA: level 1, read protection active

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

7 L E A (POR/BOR/OBL_LAUNCH) #JiUg, M flash information memory [f] option bytes [X 15i tH A
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
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]IRIJIRI]R RIR]I]RIJIR] R
Bit Name R/W Function
31: 16 Reserved
Complemented
28: 24 SDKPENDH:O] R | SDK_END =5
23: 21 Reserved
Complemented
20: 16 SoK pSTRT[4:O] R | SDK_STRT [f/%fg
15: 13 Reserved
12: 8 SDK_ENDI[4:0] R SDK area end address, B—{i%J M [] STEP 4 2Kbytes
7: 5 Reserved
4: 0 SDK_STRTI[4:0] R SDK area start address, &—(x} N[ STEP & 2Kbytes

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

e L E AL (POR/BOR/OBL_LAUNCH) F&JiUs, M flash information memory (] option bytes [X 5 i3t Hi 4
RLHME, 5 AFZ 7547 45 HH B option bit.

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

~WRPJ[15:0]

R R R R R R R R R R R R R R R R
15 | 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WRP[15:0]
RIRIRITRIJITRIRIRITRIRIRIRIRIRIRIRI]ITR
Bit Name R/W Function

Complemented
31: 16 WRP R WRP [t ) i
0: sector[y]# {4~
15: 0 WRP R 1: sector[y] IR

y=0~15

4.4.2. Flash EWFZHE

SALJE, FLASH_CR 75 A7 #8 H 5 18 107 19 AH DR AL A2 5 5 ORAP (1 0 200 38 T 1 JEAT AH SR B T
FLASH_CR ZF 7 %5 9# ) OPTLOCK {7 20 iE % .

PATR A SR H R AR A2 25 A7 2«

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

2) 1] FLASH_OPTKEYR % f##%, 5 OPTKEY1=0x0819 2A3B

3) I9 FLASH_OPTKEYR #f£#%, 5 OPTKEY2=0x4C5D 6E7F

FEFTE R 7 #2 BT FLASH_CR 2474, B3N —XELL. RN KEY BFE, S8R,
J#7=4 Hard Fault #1.

User option (information flash [¥] option bytes) 7] LLidid ¥ {45 FLASH_CR & f7#% 1] OPTLOCK i, #%
Ty, LABH IR AN AE ) erase/program #E4F .

WA B AT Lock 7, W] OPTLOCK 1t H 2h B A
Modifying user option bytes

EHEAT S #AE (program) , B Main flash [F#EEAR—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

fE{AT %} Option bytes FIEk#), Ef:#4:5E4E option byte %3 {1 #84™ page erase i, #RJ5 /1 FLASH_OPTR.
FLASH_SAR i # FLASH_WRPR 27251118, 5% option bytes 1. 3 H., {4 Hshit-HA R MG, FHE
18 5 ] option bytes IR [X 15 .
Option byte loading
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7t BSY fi#kig Z )5, Frf#iH option bytes 35 A [ flash information fEfif s, Hi2 KN TEH R4 .
Xt option bytes Z f7 a4t HEATEERAE, SRR [ b — kb B option bytes HLIME . A bATT CHr{ED #ds,
AR KGR .

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 BBEBFT

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 Ox1FFF OF00 RESERVED
1 Ox1FFF OF04 A7 HSI 8MHz A% 3% P42 il K6 B ) Trimming 15
2 Ox1FFF OF08 RESERVED
0 3 0x1FFF OF0C RESERVED
4 Ox1FFF OF10 A7 HSI 24MHz 5528 3% £ 4% 1) Koo B2 Trimming {8
5 Ox1FFF OF14 TS_CALL1, 30°CiR L% R HEE
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6 Ox1FFF OF18 TS _CAL2 , 85°CIRJEILRB MR EE
7 Ox1FFF OF1C RESERVED
8 OXLFEF OF20 1.2V BERHEE, #lan vrefint_verify FLEAE 4 1.203V, 54 Ox1FFF OE23 il
BN 12, Ox1FFF OE22 Hit-5 A 03
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 TEJ HSI 8MHz 4 R % 2 ) FLASH_TS2P. FLASH_TPS3 %47 fs I B A1
14 Ox1FFF OF38 TFHHSI 8MHz #1i5% F % R ) FLASH_PERTPE 271723 [ id B8
15 Ox1FFF OF3C TEI HSI 8MHz #5158 F X} B/ () FLASH_SMERTPE 75 7723 i it B {#
16 Ox1FEF OF40 gg HSI 8MHz #ii% F %t R ) FLASH_PRGTPE. FLASH_PRETPE 27 f£#%HIAC
17 Ox1FFF OF44 RESERVED
18 Ox1FFF OF48 RESERVED
19 Ox1FFF OF4C RESERVED
20 Ox1FFF OF50 RESERVED
21 Ox1FFF OF54 RESERVED
22 Ox1FFF OF58 RESERVED
23 Ox1FFF OF5C RESERVED
24 Ox1FFF OF60 RESERVED
25 Ox1FFF OF64 RESERVED
26 Ox1FFF OF68 RESERVED
27 Ox1FFF OF6C TEI HSI 24MHz 512 T % S Y FLASH_TSO. FLASH_TS1 2577 s (i B A4
28 Ox1FFF OF70 TEJ8 HSI 24MHz 42 T %t M ) FLASH_TS2P. FLASH_TPS3 %17 ss H I B Al
29 OX1FFF OF74 TEJ HSI 24MHz $Z8 T %t B2 () FLASH_PERTPE 2747 # I B A1
30 Ox1FFF OF78 TEI HSI 24MHz #5128 T % B ) FLASH_SMERTPE 251728t fic & 114
31 0x1EFE OF7C TEI HSI 24MHz #51% F % S ) FLASH_PRGTPE. FLASH_PRETPE %7743 AL
BEiE
Ox1FFF OF80-
1 0 Ox1FFF OFFF RESERVED
4.5.1. HSI_TRIMMING_FOR_USER
Address: Ox1FFF OF00~0x1FFF OF10

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res

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

HSI_FS[2:0] HSI_TRIM[12:0]
R | RI|R R I R]I]RIR IR TRIRJTRIJIJTRI]ITRIJIRIR] R

BT E ML R, 5 N\ RCC_ICSCR #4788 X B 1) HSI_FS[2:0]#1 HSI_TRIM[12:0], LASEIL

HSI SR ) B e

452 BREMLBRBIOREE
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]

B T B Mz Bk ST R
45.3. HSI_8M/24M_EPPARAO
Address: Ox1FFF OF30(8MHz). Ox1FFF OF6C(24MHz)
31 30 29 28 27 26 25 24 | 23 | 22 | 22 | 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

TS3[7:0] TS0[7:0]
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R | R] R]RJ]J]RIJ]J]RIR JTRIR]IJRIR]J]RI]IR]IRIJIRI] R

B T AR T B E A HS RPN ki 50 YE, 5 O\ FLASH_TSO0. FLASH_TS1.
FLASH_TS3 2if7ge, LASZELN N HSI 4% BT 75 148 5 i 1) A fic B

4.5.4. 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]
RIR[I[R]I]RI]IR][I]RIJIR] R
PP TR B T EROE I HSI I B, e AR Rk 32 8, FE 5 N\ FLASH_TS2P.
FLASH_TPS3 % f7#as, LASEILXS . HSI A FIT ifs #0445 I R] A G & .
455. 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[TET;]PE
R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PERTPE[15:0]
R I RIR]I]RJIJR]JRIR IR [RIRIRIRIRIRIRI] R

B AR T EEVOE B HSI R, e MAH R 52 8, 155 A\ FLASH_PERTPE Zif7as 1,
PASIURT R HS 1A i 75 R 45 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|IRJIJRIJIJRIJIRIR IR TRIRIJTRI]IRIJTRI]IRI]R] R

A T AR T B E ) HSI AP, R B MR Mk H B, 5 N FLASH_SMERTPE 274,
PLSELNT . HSI AR B 75 1 38 5 ) (R O L

45.7. HSI_8M/24M_EPPARA4

Address: Ox1IFFF OF40(8MHz). Ox1FFF OF7C(24MHz)

31 30 29 | 28 | 27 | 26 | 25 [ 24 | 23 | 22 ] 21 ] 20 | 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 | RI] RITRJ]RIJR]IR]I]RJITRIR]I]R]I]RIJIJR]IRIJIRI] R

WP T BRI T R E 1 HSI B A, R A B k3 4, TS N\ FLASH_PRGTPE #
FLASH_PRETPE Zff¢#8 1, LLSEHLN B HSI A0 il 75 1) 45 5 B [8] B PC B o

4.6. WNERP

X} Flash main memory R4 6L LR LR LA -
B SDK (software design kit) FI{R#F, FHRXRE 2P X U7 MR, R 2Kbytes.
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BLARY(RDP), B ibsk HAMEBHI T il o
B (WRP) £, UBFIEABERSEIE (R TR ST PC RIIREL) « SORIHRE RN
4Kbytes,

B Option byte S{r47, LI THIMEHIE T

4.6.1. NFERMEFRE(SDK)X LAY

# FLASH_SDKR & fr a3 R4/ (I XI5, JEFE table 15 AL RAHIE .

{347 (X 32 i FLASH_SDKR 77 77%4f] SDKR_STRT[4:0],SDKR_END[4:0]5E X, & —AMiktM 2Kbytes.
Start address

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

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

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

TELRYPAERCIRAE T, X FLASH_SDKR ai fEa i iR {3 i ('S5 SDK_STRT[4:0]k T SDK_END[4:0]) , fi#i
P45 & mass erase (SDK X RIHIFERF 2 Al &5 N, @il mass erase #2375t SDK X 5 F2 5 R
PIERD 5 SR FE 58 flash =751k 1+ 1) SDK option HIME (UL B8 FIME 2 SDK R R0 -

BEIS, FLASH_SDKR #iff s A R A8, HE LHEA (POR/BOR/PDR) Hi# OBL £A7, #1ffis
WEA 24 M flash 7L T 1) SDK option $& 25 3| & f7 45 .
4.6.2. NERAEP

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 {37 flah main memory. option byte. SRAM.

s SWD KRR IERER,, SR Holc s, T EHT LR B AR R E AL

>4 RDP option byte FI#MD X} IEAG A7 7E T option byte B, Flash memory 24 {47

R 4-6 NAFERIIRES

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

TWATFILRI 25, System memory #8 R GEVi 0], ASREHET 'S FIEEBRIRAE .

Level 0: no protection
X main flash {332, SFIEEHRIEZATRER, Xf option byte )& ] AREAT AR #24F

Level 1: Read protection
4 option byte i RDP & HAMY A, ST (OXAA. 0x55) ZAMI4L4, N level 1 R34, Level 1

TR R o

B User mode: 7&f /B FHATIUALFE (boot from main flash) , A LA} main flash. option byte #4T it
AHRAE.

B Debug, boot from SRAM LL& boot from system memory mode (Boot loader) :7EifiAMZ, oE UM
SRAM m# system memory (Boot loader) J3%l, main flash /& ARERT H) . 7EIXEERI T, X main
flash B2l 55 0 7= A — AR R, LU= — hard fault ik
HOAT Level 1 (OXAA ZAMEMHED , WREBEH Level 0 (5 0xAA) , filfF4% main flash #E1T

mass erase 1k
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R 47 ViR 5 R GO0 AT AR 25 &

Boot From Main Flash(CPU) Debug/
READ SDK Area UEE i ) excuted From RAM/
Area | Protection | Protection | (From Non SDK Ar- User execution excuted From Sys-
level level ea) (From SDK Area) tem memory
Read | Write | Erase | Read | Write | Erase | Read | Write | Erase
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
X
memory 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 LEECN level 0, #i<fil i 44X} main flash ] mass erase.

(3) N/A % 3L7& SDK Area disable #i, HTA{77f SDK Area, 3% SDK Area NFA7EE RPN, B
ANAFAE A X385 1 727 % SDK Area 15 ] (115 L. -

(4) XTI SRAM Ei# system memory FATFEFAFEHFEIL: —AN2 Boot from, 5 —A~2 MAl 776k 2%
boot, F&5k#: %] SRAM Bi# system memory.

4.6.3. WHEBRYF
Flash o] DLy 15 B RS RG,  DANI AAEZE S HEE. 8 L WRP Z 47485 bit [F# 6l kLE y 4Kbytes 115
9 (WRP) X3, B 14 sector K/, EAKZ I WRP 2747 25 A .
L WRP RIS 0% WA o vFkAT erase 50 program #4E. AR, BIAE A — AN XI5 BE N
R4, N mass erase DREAELAE .
BeAh, WA A S R ) X 384T erase B program #:1E, ] FLASH_SR %517 88 )5 {5 855 b
H (WRPERR) £ B 7.
B main flash #2/ER, X system memory ANE(ER .

4.6.4. EHFHERY
SRAEREHLT, Option bytes &A1, HHT SRS . NIRIEXT option bytes [ erase 5i# program i,
T OPTKEYR #7485 N IERITF 5.

4.7. REPH
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*® 4-8 N7 i KR

rh WS EirE I [R5 6/ Wi R 5 1k AL AERE
End of operation EOP Write EOP=1 EOPIE
Write protection WRPERR Write WRPERR=1 ERRIE

T DUN B B R AR IR, (H474E Hard fault:

Unlock flash memory i) FLASH_CR 29 17-#% ] ¢ 51| i 1%
Unlock flash option bytes {5 #4514 1%
FLASH program #:4F K247 32 A £ # 1% 5%

Flash erase (% page erase. sector erase fll mass erase) #:fE KT 32 A ¥4 xF 5%
X option byte % 7 #5 ¥ 5 #AE AR BEAT 32 S0 1 55

WEFFRHR
FLASH ¥ ¥4 % 7 4% (FLASH_ACR)

Address offset: 0x00
Reset value: 0x0000 0000

4.8.

4.8.1.

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 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 B 1E X B S RPIRAS :
0: flash BEHRIEBA EAPIRES
0 LATENCY RW 0 1: flash BB L MERPRE, MG IRGEE flash FEH DR
S B ] 4
SR BRKTAER N 24M, BIECE N O
4.8.2. FLASH ##&FF% (FLASH_KEYR)

Address offset: 0x08
Reset value: 0x0000 0000

FT A 2547 256 & write-only, 2 HR (A 0.
31 [ 30 ] 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 22 | 20 [ 19 | 18 | 17 | 16
KEY[31:16]

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

Bit Name R/W Reset Value Function
N E AL AU LR S N, A RE unlock FLASH_CR % 7
31: 0 KEY[31:0] W 0X0000 #%, JHERET flash (1) program/erase #:4f
KEY1: 0x4567 0123
KEY2: OXCDEF 89AB
4.8.3. FLASH EW#HHAFHFHR (FLASH_OPTKEYR)

Address offset: Ox0C
Reset value: 0x0000 0000
Fi 5 Z A7 28 A7 & write-only, #EHIIR[A] 0.
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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]
wiliwlwlw I [wIlwilw [w [wWliwilwlwI IlwIlwlIlwl] w

Bit Name R/W Reset Value Function
THPELIESL SN, 4 B8 unlock flash [
option & A74%, JIAET option byte 1]
31: O OPTKEY[31:0] W 0x0000 0000 program/erase #{F
KEY1: 0x0819 2A3B
KEY2: 0x4C5D 6E7F

4.8.4. FLASHREZFFS (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 AR flash MERAEIEAE AT . 1ZALAE flash #RAE R TT U6
BN, IR T BE G R AR A E R .
Option and trimming bits loading validity error
4 option Al trimming bit A S AGAVCECHS, AR B A7 1%
15 OPTVERR | RC_W1 0 fir. SHORITAC ) option bytes, 3 % 41 .
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. ZA1X
0 EOP RC_W1 0 2nit FLASH_CR #4728 1) EOPIE (AR A 24 B AL
51, HEEN.
4.8.5. FLASH ##l| % 78 (FLASH_CR)

Address offset: 0x14
Reset value: 0xC000 0000

2l 30 | 29 | 28 27 26 | 25 | 24 | 23 | 22 | 21 | 20 19 18 | 17 | 16
LOC OPT Re Re | OBL _LAUNC | Re ER EO Re Re Re Re PGSTR OPT Re
LOC — R Res | STR
K S S H S P IE S S S S T S
K 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 | R¢ | Re SER Re | Res | Res | R& | Re | Re | Re | pes ME | pER | PG
S S S S S S S R
R
RW RW | RW |
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Bit Name R/W 5:;55: Function
FLASH_CR Lock 1.,
WA ZA R e BN, MENE, FLASH_CR A 73 b
Lock f¥. HpiTh#s H unlock I F G, iZAI SR,
31 Lock RS unlock 7 FLASH_CR #1743
[ 14 E4E program/erase E:{E5E /G, BAZAL]
LRI unlock B P4, ZMUPR R EALIRSS, BEF
T—IRRGENL.
Option bytes Lock 17 .
AN L REE L. MBS, FLASH_CR Zifiash 5
option bytes & X MIALH Lock 1F. 4mIh%s ! unlock I 5
30 OPTLOCK RS 5, A%, unlock 7 FLASH_CR %i77%%.
[ #FEAE program/erase #EE5E UG, BALIZAL]
MR EIN) unlock B4R, ZALTIR R EACIRS, HE
T—RRGEN.
29: 28 Reserved
Force the option bytes loading.
HEN, ZALES] REEET option bytes FIE S AT
X 24 option byte & #A 58 S HELHEE . WA OPTLOCK
27 OBL_LAUNCH RC_W1 R BAL, ZNAREE.
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 B, Sz ffige, W= A lnigK.
25 ERRIE RW 0: Ferfilire:
1. WA
End of operation interrupt enable
24 FLASH_SR #1733 EOP fi# B AL, %40 {8 RE A Wr =
24 EOPIE RW Ao
0: EOP Hfiki
1: EOP Hllifdifk
23: 18 Reserved RW
Flash main memory [ program #4E 513 347 «
ZALa 5 T Flash main memory [ program 4%, #A4FE
19 PSTRT RW fir, 75 FLASH_SR %77 20 BSY RCbbiS &g, MfHEE %
7.
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 VER: 4% flash option bytes BTSN, B84 H B &
128Bytes [1) page #1T erase #:/E, 4T program #1E,
HA WA g T aMER S .
16:12 Reserved
4kByte 1 Sector erase #:{F
0: FKik#* flash 1) sector erase #:1FE
1: #%&¥* flash f¥) sector erases #1F
11 SER RW TE:
1) Sector erase A<x%t flash information memory 21
M.
2) Sector erase %% E A WRP ) XIRAEAIEH
10: 3 Reserved
Mass erase 4
0: Rik#* flash i) mass erase #AF
) MER RW /1£ & #% flash 1] mass erases #§:1E
Mass erase A% flash information memory A2/ . 244
WRP %€, Mass erase A/EH
1 PER RW Page erase #1F

0: AK#k#% flash ) page erase #:1E
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Reset

Bit Name R/W value Function
1: #%4% flash ) page erase 1
Program #{F
0 PG RW 0: Kk flash ] program #fE
1: % flash ) program #:{F
4.8.6. FLASH &I 7488 (FLASH_OPTR)

Address offset: 0x20
Reset value: 0x0000 xxxx. £ _FHE A, (POR/BOR/OBL_LAUNCH) B, M flash information memory ff]
option bytes XI5z HAHMN IME, 5 A E1Z 77 f7 4 AH M. [¥) 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
nBOO NTRS WD BO
T MoD | Res G BOR_LEV[2:0] R_ RDPJ[7:0]
E _SW 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, #$:0 Ja sl
0: NEAHIA
14 NRST_MODE RW 1: GPIO: GPIO Ijjfi
13 Reserved
0: fififf watchdog
12 IWDG_Sw RW 1: #fF watchdog
000: BOR LFE{E N 1.8V, TFMHBR{EN 1.7V
001: BOR LEJ Bl N 2.0V, TFIEB{EAL 1.9V
010: BOR LEJFBIME N 2.2V, TFEB{EAL 2.1V
_ 011: BOR LJIHME AN 2.4V, TFHEBIEAL 2.3V
L9 BOR_LEV[2:0] RW 100: BOR _JHHIME A 2.6V, FBEEES 2.5V
101: BOR FAHIMEN 2.8V, TFRHREN 2.7V
110: BOR FAHIMEN 3.0V, TFREREN 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 %7728 (FLASH_SDKR)

Address offset: 0x24
Reset value: 32’b0000 0000 0000 0000 000X XXXX 000X XXXX. 7E_IHiE {7 (POR/BOR/OBL_LAUNCH)
P, M flash information memory [¥] option bytes X35 iz HiAH R ME, 5 A\ BZ 257254 B [1) 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

. Reset q

Bit Name R/W value Function
31: 13 Reserved
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. Reset :
Bit Name R/W value Function
12: 8 SDK_ENDJ[4:0] RW SDK area end addres, &—Hi%f ) STEP iy 2Kbytes
7: 5 Reserved
4: 0 SDK_STRT[4:0] RW SDK area start address, #—7%t R[] STEP 24 2Kbytes
4.8.8. FLASH WRP Hililt % # 2% (FLASH_WRPR)

Address offset: 0x2C

Reset value: 0x0000 XXXX
# EHE AL (POR/BOR/OBL_LAUNCH) FJiUs, M flash information memory [ option bytes [X 42 5 Hi AH S [
B, 5 NBNXZFAF 5 AH S 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 REEC Function
Value
31: 5 Reserved
0: sector 4, AERY, A aVF#AT program Fl erase
4 WRP RW ! 1: sector 4, 5 {RP
0: sector 3, AERY", ARVrdEAT program i erase
3 WRP RW ! 1: sector 3, JH R
0: sector 2, HERY", AARFHAT program Fl erase
2 WRP RW ! 1: sector 2, TLHEHRY"
0: sector 1, A5RIY, A aVF#AT program Fl erase
L WRP RW ! 1: sector 1, 5 {F"
0: sector 0, AERY, ARVFdEAT program il erase
0 WRP RW 1 1: sector 0, TERPY"
4.8.9. FLASH BERRK [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
Bit Name R/W RUEEE Function
Value
31: 8 Reserved
FLASH IR ) 150 (3E T HSI_10M I A5
M RGN BhESE LS, AP EMRAE) Run B Th#E, A
A Z AR (DAL LSI N R G B, i
FHiZIhae) .
MEREZIIRERT, B RGP L 3 Y Flash &b+
15: 8 SLEEP_TIME RW 0x64 Sleep R A I 7] 58 B M
tusi_1om * SLEEP_TIME
Note:
thsi_tom A HSI_10M [ J& 1
Jotfifr Flash THRER)IERG, AEFFSRKBEHEMERE BTN
0x28.
7: 1 Reserved
0 SLEEP_EN RW 0 FLASH Sleep enable
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. Reset g
Bit Name R/W value Function
1: enable flash sleep
0: disable flash sleep
4.8.10. FLASH TS0 %78 (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 el Function
Value
31: 8 Reserved
B pam i 15 AE A information X AH R HihE (R38R, 5 AR
N7 A%, DASZEIXT R HSI AR AT 75 38 S I ] i e & .
70 TS0 RW | O0XXX | o 4o Flash iyt FboE Py
24MHz B HE(E A7l : 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 el Function
Value
31: 9 Reserved
BBt 3 AR TR information X AH M HbE R, 5 AN
MNEAFA, PASZELNT RN HSI AR AT 75 32 S I A A e & .
8: 0 TS1 RW OXXXXX | {RAFFE Flash fifn Ntk py
24MHz B HE(E A7l : OX1FFF OF6C
8MHz R B A7t aE: OxLFFF OF30

4.8.12. FLASH TS2P %758 (FLASH_TS2P)

Address offset: 0x108
Reset value: 0x0000 XXXX

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res Res | Res Res | Res | Res Res TS2P
RW [RW [RW [RW [ RW | RW [ RW | RW
Bit Name R/W RUESEE Function
Value
31: 8 Reserved
7: 0 TS2P RW OXXXXX | ol i 3 AR AE information X AR S ML BHE, B AN
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Bit Name R/W RIEEiE] Function
Value
NAFATA%, CASZHLGT . HSI AR AT 75 145 5 i A R &
{RAFAE Flash f4n S kb Py

24MHz B HEMEAE i Ox1FFF OF70
8MHz K HE(E AUtk : Ox1FFF OF34

4.8.13. FLASH TPS3 & 17%% (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
Res Res Res Res Res TPS3

RW [RW [RW [|RW |[RW | RW | RW | RW | RW | RW | RW

1 0

Bit Name R/W Reset Function
Value

31: 11 Reserved

Bt i AR information X AH R HbEIEER, BT
NLAFAERS, CLSZHINT R HSIATR fT 75 548 5 i ) TR
10: O TPS3 RW OXXXXX | 1#474E Flash fyin S Hbdk i -

24MHz B HE(E 77 tht . OX1FFF OF70

8MHz KHE(E i hk: Ox1FFF OF34

4.8.14. FLASH TS3 & 728 (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 RIS Function
Value
31: 8 Reserved

TR 3 B AEIRLE information X AR HHEOEGE, BN
NTERS, CLSZBINT R HSI AR T 25 (135 5 I 1] () it B

70 TS3 RW 1 OXXXXX | oo Flash féyfn b

24MHz R e E A7 : OX1FFF OF6C

8MHz KIHEE A i bk: Ox1FFF OF30

4.8.15. FLASH W#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
15 | 14 [ 13 [ 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
PERTPE
RW [RW [RW [RW [RW [ RW [RW [RW [RW [RW [RW [RW [ RW [ RW [ RW | RW
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Bit Name R/W SZISueet Function
31: 17 Reserved
WA I 32 AEE information XA B HBHE R, B AR
MRS, PLSZHUG N HSI AR AT 75 4 S A I EC & .
16: 0 PERTPE RW OXXXXX | fRAFTE Flash an bk py
24MHz R E(E AUt : Ox1FFF OF74
8MHz K A7 aE: OxLFFF 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
Bit Name R/W szlsue; Function
31: 17 Reserved
WA 13 R AEILE information X AR R HHEIEGE, BN
NATAERE, PLSZHUN N HSI AR AT 75 H48 5 i A O E & .
16: 0 SMERTPE RW OXXXXX | {RAFLE Flash Fln ik iy
24MHz R HEAE AF A OX1FFF OF78
8MHz KB A7t : 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 RIsE Function
Value
31: 16 Reserved
WAt 3 AR TR information X AH M Hbk R dR, 5 A%
NAFATAS, PASZHLGT N HSI AR AT 75 R S A A E .
15: 0 PRGTPE RW OXXXXX | {RFFAE Flash B4 T Hudk Py
24MHz BHE(EAT bk : Ox1FFF OF7C
8MHz & EE A7 i btk :  Ox1FFF OF40

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

Address offset: 0x120

Reset value: 0x0000 XXXX

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

RW [RW [RW [ RW [RW [RW [ RW [RW | RW [ RW [ RW [ RW | RW | RW
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Bit

Name

R/W

Reset
Value

Function

31: 14

Reserved

PRETPE

RW

OXXXXX

WA E 32 AR R information X AH M HbE AR, B AR
NEZFAERE, DLSZEIN R HSI AR BT 55 (35 5 i 1] (i 3
{RFELE Flash [0 kP -

24MHz R e E A . OX1FFF OF7C

8MHz B A7 it : OX1FFF OF40

4.8.19. FLASH &7F22m%

O
ff
S
et

Reg-
ister

—
™

o
™

|
N| N

27

©
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

OO X O

FLAS
H_AC
R

Reset
value

o [LATEN-

0o X O

FLAS
H_KE
YR

EY[31:16]

KEY[15:0]

Reset
value

OoXxX o

FLAS

H_OP

TKEY
R

Reset
value

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

ORr X O

FLAS
H_SR

Reset
value

BSY

o [OPTVER

o |WRPER| o
EOP

AP X O

FLAS
H_CR

LOCK
OPTLOCK

ERRIE
EOPIE

PGSTRT

OPTSTRT
SER
MER
PER

PG

Reset
value

o

o

o OBL_II_:l\UNC

o

o
o
o
o
o

OoON X O

FLAS
H_OP
TR

RDP[7:0]

nBOOT1
Res
IWDG SW
BOR_LEV
[2:0]
BOR EN

Reset
value

> |NRST_MODE

x
x
x
x
x
x
x
x
x
x
x
x
x
x

AN X O

FLAS
H_SD
KR

Reset
value

ONX O

FLAS

RPR

WRP[15:0]

Reset
value

O © X O

FLAS
H_ST
CR

Reset
value

(2}
—
m
m
lﬂ
=
S
m
~
k)
o [SLEEP_E

FLAS
H_ TS

TS0[7:0]

Reset
value

1(0|1(1|0|1]|0]O

X OO0 Fr X O

FLAS
H_TS

TS1[8:0]
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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

Reset
value

FLAS
H_TS
2P

Reset
value

FLAS
H_TP
S3

Reset
value

FLAS
H_TS

Reset
value

FLAS
H_PE
RTPE

Reset
value

o |PERTP

FLAS
H_SM
ERTP

Reset
value

FLAS
H_PR
GTPE

Reset
value

ONRPXOOFRPXO| OFRPFPXO (APRPXOORPREPXOOOR, X O|WOR X O NORDQw O

FLAS
H_PR
ETPE

Reset
value
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5. HL IR 1% 4

5.1. HJE
5.1.1. HEERE
VCCA VCCA domain
LSl HSI
‘ N\
. FLASH
VDD domain
VCC domain
SOR 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
5-1 FEJEHE K]
£ 5-1 HIFHER
Cikea YR FLYRIE Hhiid
1 VCC 1.7v~5.5v T HLYRE R O SR rE YR, LRy SR B
YA A R R ik 5 TN 7
5 VCCA 1.7v~5.5y ;@@ﬁﬁﬁ&ﬂ&%,%a?vaxmo(mﬂuﬁﬁﬁﬁﬁ
3 VCCIO 1.7v~5.5v #5 10 fitH, RHT VCC PAD
AT VR S, A NEEEZHEAER. SRAMfti, X4
MR fEE R, i 1.2v. 243k stop R, WIBHRAERE, "L
+109 4 . o BT X
4 VoD 1.2v/1.0v:£10% h MR 5% LPR {641, JEHE RO FLE 2 LPR 42 1.2v 508
1.0v,

5.2. HEETWH

O BTH A LR T
B MR (Main regulator) 7£:0 H IEH BRI AREE TAE.
B LPR (low power regulator) 7E stop #30F, 2L RIIFERTIER
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VDD )RR SR S F ) TAERE R, RE T MR 3 LPR.
RS H run 55, MR GREFTAE, #d 1.2v &, LPR XM,
7f stop B, T HEAF R EM MR B LPR it [FFE, B E i stop J&, LPR it %5 N VDD

& 1.2v it A& 1.0v.

5.3. HITSHEEETHE

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 SCH A R Y

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

WA S AT stop A, A ket NiZ range, HiZ range H4H% LPREEM .

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 fitH) , 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. HE®KE

5.4.1. _LEHEN (POR)/ TFHEMN (PDR)/RELEA (BOR)

O AT POR/PDR B8, 7 VDD BRI N, At i fit e Rl s A & i 4T
TRFETAE

T POR/PDR 4, #&SZHLT BOR (brown out reset) . BOR X ] LLiEid option byte, #E47{# GE A 4]
e,

4 BOR #4T 7, BOR [{IRI{E AT LAE L Option byte AT, HL L FFR1T B I o5 #05 mT LAgY B i 5

45/267



PY32F002A % Fiit V1.2

vce
VBORRS
VBORF8
VBORR7
——————————————————————————————————————————————————————————— VBORF7
VBORR6
VBORF6

VBORR5 |

———————————————————————————————— VBORF5

VBORR4 |

VBORF4
VBORR3
[ VBORF3
VBORR2 |
rrrrrrrrrrrrrrrrr VBORF2
VBORRL |-
VBORF1
VPOR
VPDR

tRSTTEMPO< »

Reset with BOR off:
tRSTTEMPO< >

Reset with BOR on
(VBOR8 VBOR1)

,,,,,,,,,,,,,,,,,,, POR/BOR rising thresholds
,,,,,,,,,,,,,,,,,,, PDR/BOR faling thresholds

K| 5-2 POR/PDR/BOR [ 1
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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. {KIThEEMER

6.1.1. {RIHFEERNA
SR EEFERBITRAZA, FH 2 MR R
B Sleep mode: CPU 45 (NVIC, SysTick & TAF) , AM&T AR B NRE T/E. (A RS
WA TAE IR, FERH TAE S5 oG R HHZAREL)
B Stop mode: %I T SRAM FIZFAEE I A ALREF, HSI A HSE J¢H], VDD 38N KR 7 A iy il 4
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, ARTTE BRI FERL A e 4 R ik .

8] 6-1 HL At
6.1.2. {RINFEEAIFR
% 6-1 (L INFERE T

st HEN WA WA 5 X SRR “oltage reguator
Sleep WFI or Return o I 5N . S
(sleep-now or | from ISR fETET sleep Z i %F;?;T;Fﬁaﬁm R oY x
sleep-on-exit) | WFE g JiE =2 — IR o
SLEEPDEEP bit . v
fEfTECE )y | HSISYS | HSI XH; BAFICE

Stop LoWHOT i EXTI | HSIRE | HSE XI5 el e

" ISRor Line (EXTI | #tAstop | LSI ks akE ok, RIF,
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R A R RO T B B Xt BB I R I Voltage regulator
3. WFE A7 AT BiHI#i%E | LPTIMER. IWDG: /R L
Note: REWIT#A | B) | BLE, & | BT IE 1.2/1.0v
fEiEdE LS IWDG. 4343 IR T FEM R AT L4 RCC S A E
NRST PR Fr TAE;
H AR I B o6 4]

VE 1 WOEERE VR FERAN MR B, A HeEN sleep k.
6.1.3. ZFTL/EEATHIZThEE
% 6-2 % THERBI FThes ©

Stop

Peripheral Run Sleep

VR@LPR or VR@MR Wakeup ability

CPU

Flash memory -2

ol <"

i~

SRAM W@

@)

Brown-out reset (BOR) (0] (@)

HSI

HSE

LSI

HSE Clock Security System
(CSS)

USART1

SPI1

ADC

COMP1/COMP2

Temperature sensor

Timers(TIM1/ TIM16)

LPTIM

o|o
(e]{e)

IWDG

SysTick timer

CRC

O|0O|0|0|0|O|0|0|O|0|0| O |0|0|0|K |||

O|0|0|0|0|0|0|0|0|0|0| © |0|0|0|<
@]
@]

GPIOs 0o O

1. Y =Yes (fif8); O = Optional (BRi\<[, B LLEAEAEAE);
2. Flash A FH, (HERBHEME, SEABRMCHFERE.

3. SRAM I Bl a] AR I 88 5K

4. SRAM AR, (HEMBHEME, BEARIKIHFEIRE .

6.2.

- = Not available

Sleep mode

6.2.1. #HEA sleep mode

L IAT WFI(wait for interrupt) 5% WFE(wait for event)#&4, #EA sleep 3. BT Cortex MO+t %
Gy 5 A7 e () SLEEPONEXIT £z, A WA AT iE Bk sleep BB -
B Sleep-now: 41 SLEEPONEXIT fii & 0, NI4T WFI 5(# WFE J5, ZEIZEN sleep #30.
B Sleep-on-exit: 414 SLEEPONEXIT fii/& 1, 418 RS+ W ISR B, N sleep 10,
7E sleep #X, FTA R 10 pin 5 run B A4 40 [F PR S
6.2.2. JiBH sleep mode
R WFIHEN sleep B3, B NVIC SRAF AR S5 T nl DAAEAES 7 M sleep 5 n i .
R WFE #EX sleep B8, — Nk ER, IR H sleep £, Ml < (4 m] DU DR 77 2074
BRSNS A A RE R T, A RLE NVIC, JHffiRE Cortex MO+] SEVONPEND fi7. 45 M
WFE Wi J5 4k B2 AT, A& pending A2 140 % NVIC IRQ @i pending fi7 (7E NVIC [+ Wi
K% pending #7745 LAIHITEE
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B ECE, FCESMBEE NE EXTI line NHEAFE. 24 CPU ) WFE Mefif 5 gk 2L AT, A% RRIME
FRIT pending £i7, B 5T N BIEAE Line B NVIC IRQ ifiiE pending 173 A # B A7 .
AR A MR BE N [R],  FE ELRCA LE e AN AR YR S I 1]
% 6-3 Sleep-now

Sleep-now mode ik

WFI 58 WFE, JfH.:
HEARE R - SLEEPDEEP =0 3% H.
SLEEPONEXIT = 0

dnRE R WL FBEIR B, TR 7702 k.

B ST WEE HEARGBEIREES, MR 7 Wift,
N i 7 IR c
# 6-4 Sleep-on-exit
Sleep-on-exit ik
WFI, JfH:
BB - SLEEPDEEP =0 3 H
SLEEPONEXIT = 1
1B FF W
IS TSN o

6.3. Stop R

Stop 023 Cortex-MO-+HTR £ FEAR LA K 5t AN B0 T 142, VR AT DL AC B il MR 3% LPR fiE .
R, HSI A HSE #¢H], SRAM MIZFA74s WAL TR FFIRE, LSI. LPTIMER. IWDG #] 3K f4ic &
T TAE, KRIhFEMeEEAI 7> RCC B EIREF T/E, AR VCORE S50 B (1 Bhi A4 G ] .

7£ Stop BT, FrA 10 pin {58 FRIE AT 88 A 5 IR ES .

6.3.1. #EA stop mode

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

WIR IETEHHAT flash M S #4E, N stop BEAMI#E N SHLEIR, BHBFMEERVIMESHR CRREFE
FLASH_SR #F {745 () BSY AL AW 2411 2 5 Cm g . 5H#1E) .

W APB 228 FIHEIEFEEAT, T stop B AL IR, EH| APB V45 CRREEHD .
6.3.2. iBH stop mode

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

7 stop #Ex0, WR VR 4T LPRORAS, NI stop A5G &A1 1 Fa e 2B iR .

7 stop #Ex0, WiR VR 4T MRORZS, HREFES K, (HMEm B S8l .
# 6-5 stop mode

Stop mode iR

WFI(ZA5 i) 8 WFE (S50 , IFH.:
- EREBE:

1) i PWR_CR W LPR £, i%#% VR LE#E MR 8 LPR T

2) @ik PWR_CR ) VOS fii, #%# LPR Biigft 1.2V i6 2 1.0v

3) il PWR_CR ) SRAM_RETV £i7, #%# SRAM ] retention HiJE

4) il PWR_CR () MRRDY_TIME £l FLS_SLPTIME At & MR Al FLASH ()0 i i a)
- B Cortex MO+ SLEEPDEEP fif
Note:

NTHEN stop #3, JFA EXTI line f) pending £ (EXTI_PR Z728%) « TG A& i
pending £, hFEEA . N, BEN stop AT B 2NE I, T4k EEHAT .

RN TR AR HE stop BENRT K HSE, RGN MR ANE S 2] HSI, K515k
HSEON fiz.

HEARRE
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Stop mode BiR

S RS R T RE 3T, MR T EEIE B D R RN 1555 5 P A AR B I o, 38
B HSIE N R G4, >8] HSE.

NSRRI ), fEBEN stop BLRET, RGN Bl N %A E kR HSI S5l 4f, RCC_CFGR
PR HPRE 08 0, 75 U 78 M iR i A0 U7 e it b 2 318 RE AT A0 (R I e

LA WFIL 3E stop iz
AR AT B R WA 20 EXTL line (ALY EXTI = W7 1) & A AU 7E NVIC H R
1B R AE ] WFE 32\ stop &3
AT AT 45 I B R 45 201K EXT line
CPU SEVONPEND fi7. B {15 L #H 87 pending 47

LPR to MR wakeup time +
M i SiE IR HSI wakeup time +
flash wakeup time

6.4. [EIRARZRBHAR

TR, RGNREHIE (SYSCLK, HCLK, PCLK) ] LA i 773 47 25 7 2 e B 0 S 2 PR MK . X4t
T o A e b AT DA SR AE RN sleep B AT, BRARAMSAIHIZ

M RGISATEBARZ (32.768kHz) , J3RAGH/NFITIFE, #AFrT DL E RT3 (MR 15K 3hAEE
BCEfL (PWR_CR1 & 74 BIAS_CR[3:0D) , {f MR H S DIFE R KPR, (H BT SN %56 FRAIS R S I e A4
2, JEIHEE MR MIKBEE 1. R, TR BRI T Sus AT msent, MizeIHK MR MIKsIEE ),
AR RGBS AT

6.5. ShRESBHITE

TE run A3, ] RLAEAT A s (8] 458 10 BN AR RITAE A 23 ) AHB B8 (HCLK) F1 APB % (PCLK) , DA%
KIh#E,
N T HE— B BRRAE sleep #AAIThEE, AR SP ] DLESIT WFI 803 WFE 54 2 R #1545

6.6. HEEHEFFHE
ZAME ) B A7 ] LLE T half-word B2 word 7 1]
6.6.1. HJRFEHIFHFEE 1 (PWR_CR1)

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

31 | 30 29 28 27 26 25 24 | 23 | 22 | 21 20 19 18 | 17 | 16
HSIO
Re | Re Res Res Res Res Re | Re | Re | Re | Re Res N SRAM_RETV][2:
S S S S S S S _CTR 0]
L
R R
RW RW W W
15 | 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BI-
Re | LP FLS_SI__PTIME[ MRRDY_TIME[ VO | Re | Re | Re | Re AS_CR_SE BIAS_CR[3:0]
S R 1:0] 1:0] S s s S S L
R RW RwW RwW RW RW RW RW R R RW
W W W
Bit Name R/W | Reset Value Function
31:20 Reserved - - Reserved
})\ Stop PR BER, HSIFT A ()43 o
19 HSION_CTRL | RW 0 SR MRESESE, fHEE HSI;
1 'GVR [FIFT9F, Ry S2 Z0 (6 g HS L
18:16 SRAM_RETV | RW 111 Stop # 3 N SRAM retention Hi &7 i
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Bit Name R/W | Reset Value Function
[2:0] 000: Reserved
001: Reserved
010: Reserved
011: % SRAM At 0.9V HiJE
Ixx: %5 SRAM 24t 1.2V 8(# 1.0V H/E (kT VOS bit)
15 Reserved
Low power regulator
14 LPR RW 0 0: Main regulator T./E7£ stop #x,
1: Low power regulator T{E7E stop 1%z
Stop fENMERR 7, fE HSIRUE G, 5 FLASH #2451 75 B 245
BF ]
2’b00: 5us
2’b01: 2us
13:12 FLS_SLPTIME RW 2'b00 2'b10: 3us
2’b11: Ous
e MZAAESEEN 2011 B, KRS M SRAM HUATHE
R, ik FLASH. Jf B2 PR IEEM BRI T FE 7 )G AN & 7E Sus
1Jjli] FLASH.
Stop i8] VDD HiE N LP-VR, MREER )\ LP-VR V)32 a5 Main-
VR (1)1 )42 ] o
. ) 2’b00: 2us
11:10 MRRDY_TIME RW 2’b00 2b01- 3us
2’b10: 4us
2’b11: Sus
Voltage scaling range selection
9 VOS RW 0 0: #EN stop #:0)5, VDD=1.2V
1: kA stop #A)5, vDD=1.0V
8:5 Reserved - - Reserved
AFi%$ MR i B Bk BIAS_CR FE4ECE, L2kHE
information memory ] Factory config. bytes [X %
4 BIAS_CR_SEL | RW 0 0: 1%F3k [ Factory config. bytes [X [ /in#
1: ¥%FKH BIAS_CR % 1ia:
MR i B AL E
3.0 BIAS_CR RW 4’b0000 4’b0000:
6.6.2. PWR FFREAE
2 Reg
s |iste | & 8 Q| & & & & ) Q & K 3| B 5 & 3 I G S G S o o~ 0w < oo
et | '
_ N, = =, 1 —_
o | cr z| %S 5l 53| Be § 5 ©,
o = ‘” o 0 2
X 1 %) < U)l % < <
0 I (fo) 7 s o m
0 [Re-
set ol1]|1]1 olololo|o|o]oO olojololo
val-
ue
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7. 8240

RN MEN, 2aliE: BREEMFRGEAN.
7.1. BALE

7.1.1. EHESEN

YR E AT A A MR AL, 75 LU JLRRE BT =4
B [THENM (POR/PDR)
B XEEA (BOR)

712. RGHENM
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 & (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
Reu 20us filter
NRST [ . NRST
> Filter >
I »
IWDG rstn  ———p Sysrstn
A Softwarerstn——» & +——>»
POR/PDR rstn————»
BOR rstn —>
»| HsI_10M OBL rstn —>

7-1 R AL AL
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7.1.4. FBITHELL

%I, Independent watchdog.
7.15. WEENL
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 B4
BAti@Eid Bl B FLASH_CR.OBL_LAUNCH=1,74: option byte load £ 17, M5 5 option byte X load.
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8. By 8
8.1. KF4FIE

8.1.1. AMEELER P HSE
SRR Bh (HSE) K E AN SR8 -
B EE MRS, WA ANAREIRAEE, 4 4-24MHz B ENE S
W EE SN O e AR
% 8-1 HSE Ik i

2R Al 1 i
‘ 0SC_IN 0S CﬁOUT ‘
. [ ] [ ]
AN RIS L]
GPIO
External

source

OSC_IN  0SC_OuT

T

SR Ik ] I A=l
cu CL2
A\ Load /
capacitors

AhEE ik

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. W= EME HSI

WS R Bl AE N T RGN Bh i SRR . HSI B 1 O AR B B 24MHZ.,
8.1.3. WML 8 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. W&k
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HSI: High-speed internal clock
LSI: Low-speed internal clock
HSE: High-speed external clock

LSIRC to IWDG,_
32kHz >
to PWR
To AHB bus, core, memory -
AHB ; "
O l FCLK Cortex free-running clock >
/1, 2..512 To Cortex system timer
LSI APB .
PCL To APB periphrals
MCO SYSCLK 1, PRESC >
— HSE 1,2,4,8,16
HSI
PCLK
HSIRC to LPTIM
24MHz LSI
PCL
to COMP
LSC——
HSIDIV CLK
I:'QSC_OUT HSE HSISYS Hst 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 h & F ]

8.3. W#RERYG (CSS)

B 22 4 RG] DL ARG . fEIXFME DL T, HSE M)ashitiB g, WM shsE#4T 7. 41X 4> HSE
BORPIE, I Bk D e OC A .

WRAE HSE RN B2, HSE B EZNKH], I BRI EELS TIML (2K timer) [1R] 4250 A
Ui, AR T A% 25 2 (Clock Security System Interrupt CSSI , #ET ¥ MCU #HAT PR R 1E .
CSSI #5355 Cortex-MO+[¥) NMI (Non-maskable interrupt) exception [i] & .

Note: —H. CSS #ifiifig, I HuR HSE e k2k, w4 CSS ik, JFAZN™4AE— NMI. iZ% NMI K
AWrHAT, B CSS iR ERR . K, 75 NMI ARy v b 2508 i 1 BN o Db 27 A7 2%

(RCC_CICR) H.[fj CSSC i KiEk: CSS i,
N SR HSE Bl LB [ 1 AR RGEIN B, I R A S BUR GE Bl B 3 D1 3 HSIL - [RIIN 5GP HSE.

8.4. HithHBHEE S

55/267




PY32F002A % F it V1.2

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«

K 8-2 Hir th g B
BB R MCO H] %1 H B8] 88
HSI J
SYSCLK J
HSE N
LSl J

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. HEAL/F#hEFFE
AL 2 A7 4% 7T LLUH word(32bit). half-word (16bit) 1 byte (8bit) 5.
8.5.1. Keh=H|EFF4E (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] gg’\l( 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: BT5hZe4 24 OFF (40l OFF)
1. Weh4 24 ON (AN HSE faE 7, W4 ON,
73] OFF)
S&% HSE 4% Crystal, 3EFE BN 48
WAFEMFTES, bypass 4 crystal BRI, B AME
18 HSEBYP RW 0 NI B SRR b 2 HSEON fififie. HSEBYP fiL

124 HSE 4N crystal AN RS A 4 B A7 .
0: HSE #M# crystal N4 bypass #
1: HSE 412 crystal #% bypass i, A2 % NI ob

HSE 4} ready FrENL

TEfR B AL, KW HSERGET -

17 HSERDY R 0 0: HSE %17 ready

1: HSEready T

7: X HSEON 5% )5, HSERDY ‘RIS

HSE 45 &

AT BAIATE R, FEA stop MR, MG EI%A. mE
16 HSEON RW 0 HSE ¢ B2l (A FI A R Gl MRZATASRERE Z 7.
0: HSE OFF

1: HSE ON

15:14 Reserved - - Reserved

HSI i 23451 2 8
A HIX e B 5 HSI I3 AH, 724 HSISYS i 4

13:11 HSIDIV[2:0] RW 0
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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

10 HSIRDY R 0

HSI B4 ready Fr ko
i fF B AR W] HSI OSC FasE . %A RA Y4 HSION=1 A4

7

AX o

0: HSI OSC not ready;

1: HSI OSC ready;

24 HSION {5 % )5, HSIRDY SZEIifi.

9 Reserved - -

Reserved

8 HSION RW 1

HSI BB ERERL . P RT DL E AL AR % A

HHEN stop HEAI, BIFREEZAL, 718 HSI

2 HSI B ERECE [ AE RGN B (12518 stop #E5K,
2 HSE fE ARG B, I ERMID .

0: HSIOFF

1: HSION

7:0 Reserved - -

Reserved

8.5.2.

Address offset:0x04
Reset value:0x00FF 10FF, reset by POR/BOR

IR SRR HE R 7F 8% (RCC_ICSCR)

31 30 29 28 27 | 26 25 24 | 23 [ 22 [ 22 ]2 ]| 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
PR I b LS R 5 I i) 1 93¢«
11: 256 4™ LSI i & 31
27:26 LSI_STARTUP RW 2’b00 10: 64 /> LS| 44 1
01: 16 4™ LSI ik & 31
00: 4/~ LSI 4 & 17
25 Reserved
PAY AT T o o AT R A 1 o
FHESH ST ER (FTE OXLFFF OFA4) 5
24:16 LSI_TRIM RW OXOFF NIZZFAEAs T, A4 LS| AT DU H A HE TR 32.768KHzZ i3
AR R A A E TS, B GO 1, fLSIK
W AR G £ 0.2%.
HSI Sl g 4%
001: 8MHz
15:13 HSI_FS RW 3’b000 100: 24MHz
He e
WG, BRUAREEN 8MHzZ.
I B A A A
BRI U AE AR information XA BB HERIEOE, B
ZAAEA, SEIL HSIREE i AR T AR v
{RAELE Flash f4n sk Py -
12:0 HSI_TRIM RW Ox10FF 24MHz R UE(EAZ Ut : Ox1FFF OF10
8MHz (A A7 btk :  Ox1FFF OF04
B LA A S NS, e DU E o OfE, &
HOZFFAAAREUE, B B 1, W HSI R A
(&) #70.1%.

57/267




PY32F002A % F it V1.2

8.5.3. MHEEHFEE (RCC_CFGR)

Address offset:0x08
Reset value:0x0000 0000

31

30 [29 |28 |27

26

| 25

| 24

23

22

21

20

19

18

17

16

Res

MCOPRE[2:0] | Res

MCOSEL[2:0]

Res

Res

Res

Res

Res

Res

Res

Res

RW

RW

15

14 [13 [12 |11

10 [9

| 8

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

MCO (microcontroller clock output) 734 &%, Bz lix
Yefy, W E MCO fir 4335 &R 5

000:
001:
010:
011:
100: 16
101: 32
110: 64
111: 128

HEFEAE MCO it A RERT, B IXLEAT .

oA DNBR

27

Reserved

Reserved

26:24

MCOSEL[2:0]

RW

MCO &

000: &AW %, MCO #i i AfifE
001: SYSCLK

010: x84

011: HSI

100: HSE

101: Reserved

110: LSI

111: Reserved

VE: FERTERE B ECE DI BY BT B8 2 H DA H A e )
&

23:15

Reserved

Reserved

14:12

PPRE[2:0]

RW

AL RS, N T R4 PCLK B4, &% E HCLK )43
BRARET -

Oxx: 1

100: 2

101: 4

110: 8

111: 16

11:8

HPRE[3:0]

RwW

AHB I 804040 2 5L

At iEdlZA . AT P4 HCLK iHeh, B % E SYSCLK 14y
AR

Oxxx: 1

1000: 2

1001: 4

1010: 8

1011: 16

1100: 64

1101: 128

1110: 256

1111: 512
ATRIERFIER TAE, FEMRYE VR I HUC B A 1G5
=z,

VE: BUCRF IR

7:6

Reserved

Reserved

5:3

SWS[2:0]

RGN DR
LAy b AR, R A Nk Y A AR G Bk
000: HSISYS
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Bit

Name

R/W

Reset Value

Function

001: HSE

010: Reserved
011: LSI

Others: Reserved

2:0

SW[2:0]

RW 0

RGBT PRI AT o

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

001: HSE

010: Reserved

011: LSl

Others: Reserved

T B BN HSISYS 5 AL -

1) A% M stop B EH

2) HWAHEE 001(HSE), H¥l HSE failure (HSE A RSiH
B

8.5.4. HMEETEPIREIEH|EFE (RCC_ECSCR)

Address offset:0x10
Reset value: 0x0001_0000

31 30 29 28 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 10 | 9 | 8 1] 7 | 6 [ 5] 4] 3 ]2 1 ] o
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | HSE FREQ Res
RW | RW |
Bit Name R/W Reset Value Function
31:18 Reserved RES g
HSE @il TAEAIER.
00: HSE %
3:2 HSE_FREQ RW 0x0 01: 4MHz~8MHz
10: 8MHz ~16MHz
11: 16MHz~24MHz
1.0 Reserved
8.5.5. KehH W fHREEF 2 (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 %0 ready I fdi it
4 HSERDYIE RW 0 0: %k
1. fffe
HSI i &h ready Fr Ik {E G .
3 HSIRDYIE RW 0 0: %k
1. fffe
2:1 Reserved - - Reserved
LS| B4 ready i fE fE
0 LSIRDYIE RW 0 0: #x1k
1. ffge
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8.5.6. M4 WitrEFFE: (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 42 4 KRG8 Wiks iR 7.
MR HSE OSC B 8 R I B A7 1% 25 7 2% o
8 CSSF R 0 0: HSE IR 20 e W A< 72 A
1: HSE I fvkar i) 2 e =4
E CSSC #ifias LigFEixli.
75 Reserved - - Reserved
HSE ready HWiriR AL
2 HSE #& JF H HSERDYIE {§i58, %07 HAEMBE AL, At
4 HSERDYF R 0 1 B A7 HSERDYC 7, #E&i%M7.
0: JCHH HSE Sl MI £k ready H ¥
1: A tH HSE 5/ & ready F1 ¥t
HSI ready 77 &5 %
3 HSIRDYC w 0 0: R
1: M HSIRDYF {7,
2:1 Reserved - - Reserved
LSI ready HWiARiRAL
2 LS| £ 7F B LSIRDYIE ffifig, %A HAEfF B AL, #AtiE
0 LSIRDYF R 0 T EAL LSIRDYC 7, 1EFi%A7.
0: JoH LSI 52 RIE 4k ready H i
1: A LSI 5LERME 2 ready H B
8.5.7. KHFUWIEREFHFE (RCC_CICR)
Address offset:0x20
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res Res Res | Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
HSE HSI LSI
Res | Res | Res | Res | Res | Res | Res | CSSC | Res | Res Res RDYC | RDYC Res Res RDYC
W W W W
Bit Name R/W Reset Value Function
31:9 Reserved - - Reserved
e 22 4 W 2R A6
8 CSSsC w 0 0: W&REMA
1: ik CSSF fpiEfi,
7:5 Reserved - - Reserved
HSE ready br EiE2
4 HSERDYC w 0 0: W&REMA
1: K HSERDYF fii.
HSI ready #7&E % .
3 HSIRDYC w 0 0: W&REMA
1: jf: HSIRDYF {7,
2:1 Reserved - - Reserved
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Bit Name R/W Reset Value Function
LSl ready tr&iEE .
0 LSIRDYC w 0 0: &HZM,
1: i LSIRDYF fi.
8.5.8. /0 BOHNHFHFE (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/O PortF &4,
5 GPIOFRST RwW 0 0: no effect;
1: PortF I/O &%
4:2 Reserved - - Reserved
1/O PortB 17 .
1 GPIOBRST RW 0 0: no effect;
1: PortB /O &5
I/O PortA 517,
0 GPIOARST RwW 0 0: no effect;
1: PortA /O 51
8.5.9. AHB #MEENFHFEE (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 gzg Res Res Res Res Res Res Res Res Res Res Res Res
RW
Bit Name R/W Reset Value Function
31:13 Reserved - - Reserved
CRC B E N7 .
12 CRCRST RW 0 0: no effect;
1: CRC #HE fi7;
11.0 Reserved - - Reserved
8.5.10. APB #MEE L% 7788 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 PWR | DBG 12C
RST Res | Res RsT | RST Res | Res | Res | Res | Res RST Res | Res | Res Res Res
RW RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res | Res | Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res
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Bit Name R/W Reset Value Function
LP Timer G 1.
31 LPTIMRST RW 0 0: no effect;
1: B AL
30:29 Reserved - - Reserved
Power 4 R ER 5 7 .
28 PWRRST RW 0 0: no effect;
1: HBIRE AL
MCU Debug #EE & fi7 .
27 DBGRST RW 0 0: no effect;
1: B
26:22 Reserved - - Reserved
12C1 H B AL
21 I2CRST RW 0 0: no effect;
1: B AL
20:0 Reserved - - Reserved
8.5.11. APB 4MEE i #F2% 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
R;e Res R;e Res | Res F;e F;e Rse 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
Rse 1 Rse 1 1 Rse Rse F;e F;e Res Res | Res Rse Rse Res CGF
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: B AL
ADC B A A7
20 ADCRST RW 0 0: no effect;
1: B AL
19:18 Reserved - - Reserved
TIM16 BLELE A7,
17 TIM16RST RW 0 0: no effect;
1. EBREAL
16:15 Reserved - - Reserved
USARTL RS 7.
14 USARTI1RST RW 0 0: no effect;
1: EBIRE AL
13 Reserved - - Reserved
SPI1 L A7
12 SPI1RST RW 0 0: no effect;
1. SN
TIML R E A7,
11 TIM1RST RW 0 0: no effect;
1. SN
10:1 Reserved - - Reserved
0 SYSCFGRST RWs 0 SYSCFG BEE AL
0: no effect;
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Bit Name R/W Reset Value Function
1: ZBHRE AL
8.5.12. /0 OB #hfigE = f7%% (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 6 5 4 3 2 1 0
GPIOF GPIOB | GPIOA
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res EN Res | Res | Res EN EN
RW RW RW
Bit Name R/W Reset Value Function
31:6 Reserved - - Reserved
I/O PortF i 4§ &g
5 GPIOFEN RW 0 0: Wepzkik;
1: WEhffRE
4:2 Reserved - - Reserved
I/O PortB 4 {F R .
1 GPIOBEN RW 0 0: Wepzkik;
1. WFEhffRE
I/O PortA I {F R .
0 GPIOAEN RW 0 0: Hehzkik;

1: IR AlifE

8.5.13. AHB /MR REFF8% (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 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 f5 B
12 CRCEN RW 0 0: %1k
1: ffigE
11:10 Reserved - - Reserved
7E sleep #3 K, SRAM [# I B Bt 2 6]
0: 7L sleep B ZAR BRI B¢ 7]
9 SRAMEN RW 1 1: 7 sleep Bz AN B8 Ak
VE: ZAAUEIN sleep BEFZALH IR #h RS, 7E run B
o FAREHL B AN 2 51
7t sleep B T, FLASH o3 gE 4% 1
0: 1t sleep B IXARBRES 82 7]
8 FLASHEN RW 1 1: 7f sleep BB £ 8
e EAAGEIN sleep BAZAH IR Bh RS, 7E run B
o FAREHL B AN 2 51
7:0 Reserved - - Reserved

8.5.14. APB #MEETEIMERER 728 1 (RCC_APBENR1)

Address offset:0x3C
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Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
L'EHM Res Res PéY\IR DEB,\? Res | Res | Res | Res | Res lEzIEl: Res | Res | Res Res Res
RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res | Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res
Bit Name R/W Reset Value Function
LP Timerl iR il £p {58 o
31 LPTIMEN RW 0 0: %1k
1: ffige
30:29 Reserved - - Reserved
TR R R B BE o
28 PWREN RW 0 0: %1k
1: ffife
Debug LI £ 8 fE .
27 DBGEN RW 0 0: %1k
1: ffige
26:22 Reserved - - Reserved
12C1 bR g AE .
21 I2CEN RW 0 0: %1k
1: ffige
20:.0 Reserved - - Reserved

8.5.15. APB AR 8 RE R 7728 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 Rse Res | Res Rse Rse Rse Rse 2 1 C Rse Rse 6 Res
EN EN EN EN
RW RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SYS
USART SPI | TIM
Rse 1 Rse 1 1 F;e F;e Rse 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 FRi i G .
22 COMP2EN RW 0 0: %)k
1: f#igE
COMP1 FREI £l BE .
21 COMP1EN RW 0 0: %)k
1: f#igE
ADC BB fE
20 ADCEN RW 0 0: %k
1: ffgE
19:18 Reserved - - Reserved
TIM16 B Bhf fE o
17 TIM16EN RW 0 0: %k
1: f#ife
16:15 Reserved - - Reserved
USARTL BLHRE £ ffifE
14 USART1EN RW 0 0: Zxib
1: ffife
13 Reserved - - Reserved
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Bit Name R/W Reset Value Function
SPI1 B4l AE
12 SPIEN RW 0 0: %k
1: fifigE
TIML FEHR B 5
11 TIM1EN RW 0 0: %k
1: fifige
10:1 Reserved - - Reserved
SYSCFG R B {H fE .
0 SYSCFGEN RW 0 0: Z&ik
1: fifige
8.5.16. JMAMALATHHECE T 748 (RCC_CCIPR)
Address offset:0x54
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 | LPTIMISEL[1:0] | Res | Res
RW RW
15 | 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
COMP2 | COMP1
Res Res Res SEL SEL Res | Res | Res | Res Res Res Res | Res
| RW RW
Bit Name R/W Reset Value Function
31:20 Reserved - - Reserved
LPTIML PN E#RE BhFE R .
00: PCLK
19:18 LPTIMSEL[1:0] RW 2’'b00 01: LSl
10: Reserved
11: Reserved
17:10 Reserved - - Reserved
COMP2 R g o) IR L ¢
9 COMP2SEL RW 0 0: PCLK
1: LSC (RCC_BDCR.LSCOSEL %/ [ 44)
vE: 7EfHRE FLTEN 2 [ JcHe B IR 5 LSC 8.
COMPL #RERL i g e IR IE ¢
0: PCLK
8 COMP1SEL RW 0 1: LSC (RCC_BDCR.LSCOSEL %/ [ 44
VE: {EffiRE COMP2_FR2.FLTEN X R 4Gl B 1% 25 17 2k
EE R
7:0 Reserved - - Reserved
8.5.17. RCC_BDCR
Address:0x5C
Reset value:0x0000 0000, reset by POR/BOR
4 PWR_CR1.DBP N 1 I}, A o5 iZ&frds.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Eﬁlco Res Res Res Res Res Res Res Res
RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res | Res | Res | Res | Res Res Res | Res | Res Res Res | Res | Res
Bit Name R/W Reset Value Function
31:25 Reserved - - Reserved
[SE K e
24 LSCOEN RW 0 0: %1k
1: ffgE
23:.0 Reserved - - Reserved
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8.5.18. &Ml RAEHFFS (RCC_CSR)

Address offset:0x60

Reset value:0x0000 0000

SAYEIR: 1) [30:25]:

POR Ef7; 2) LSION: #ZiHEfi; 3) NRST_FLTIDS A£:# system reset E 17

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
IWD SFT PWR PIN OBL
F;e Rse G | RST | RST | RST | RST | Res R'\F"V Rse Rse F;e Rse F;e Res | Res
RSTF| 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_ LSI
Re Re Res Res Res Res Res FLT- Res Re Re Re Re Re RD LSIO
S s s s s s s N
DIS Y
RW R RW
Bit Name R/W Rzl Function
Value

31:30 Reserved

IWDG EfitrE.

29 IWDGRSTF R 0 RMVF & 1 &% %07 .
WENbRE.

28 SFTRSTF R 0 RMVF & 1 &% %07,
BOR/POR/PDR #E fikr i,

27| PWRRSTF | R 0 RMVF 8 1 238 Zi%4i
AN NRST & B Aibr &

26 PINRSTF R 0 RMVF & 1 &% %07 .
Option byte loader & fiif5 & .

25 OBLRSTF R 0 RMVF & 1 &% %07 .

24 Reserved -

23 RMVF RW 0 T A E 1 okIEE[30:25]) B bR .
NRST JEJ 2% 11

8 NRST_FLTDIS | RW 0 0: fiige HSI_10M, HJE¥k 20us % fE D Refdi e
1: JEWThEEZE 1, H HSI_10M {455

7:2 Reserved - - Reserved
LSI OSC R Ebr& .

1 LSIRDY R 0 0: LSI ke
1. LSICkaE
LS| OSC {#f¢.
0: &1k

0 LSION RW 0 1. fHige

BAFEAL, PAHEE. IR IWDG
HATEALL

(B3t option byte) , f#FEXtHEAL

8.5.19. RCC &7 st mtg

(¢}
ff | Reg-
s | ister | B 9| RIQK &8I 5 GG IS Y o o~ @ w o~
et
@1% 3z z |z
RCCmminwmmviviwviwo;mn:vaiHS|D|VEuiowwuiuiwwuiw
0 GJGJGJGJGJGJGJCIJCIJG)CIJG)|(L|JUJLIJGJGJ R Ll O = O o o o O o o @
CR | x| | x| | x| | | | | | | | ¢p| 5| @ x| x| [2:0] U)n:%)a:a:n:n:rzn:rzn:
S @l T T
0 | Re-
set 0o(0|0]|O0 ojo0|0|0|0]1
value
o
a =)
=) -
2RccmwmmE %) &
olJdos | gl eglgl g o e LSI_TRIM[8:0] &l HSI_TRIM[12:0]
= —
4CR o 7
@ I
-
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9.# A I/0 (GPIO)

9.1.

BH 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. BH 10 ThEERR
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 ThREHR
> 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 | 2
< 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. JEH I/O(GPIO)

SAARMAERL G, SHIREARBRE, KZH010 AL E B .
Debug 51 JHIBRIAYE & T 5 H Dhie baisl FHisi:
—PA14-SWCLK: & T Rt
—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. /0 EHE HIhEE L Bk FEM Pt
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 # &
m AN S TR AT TERT RS F LA U S 2.3 77
B T X Bl RIS 2 BRE PR AR AN, AN B TR T LA TEA I 1O 1 1, DMETE S /N4
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)
- ZFf#% GPIOXx_OTYPER, GPIOx_PUPDR #1 GPIOX_OSPEEDER 7B B 2RAL, 4/ N b4
HH 3
- 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. /O &HI&EER

A GPIO HA YA 32 £ P AZ 52 1] 25 77 2% (GPIOX_MODER, GPIOx_OTYPER, GPIOx_OSPEEDR #!
GPIOx_PUPDR), #JPIELE £i% 16 1 1/0 1. #1F%% GPIOx_MODER Fskik#% 1/0 #: A, #id. ZH.
L) . A 77E4% GPIOX_OTYPER il GPIOXx_OSPEEDR FH ki 258 (HEMR s TR ) Ak E . ZF77as
GPIOX_PUPDR HIski&#t ERi/ N A5 110 B 1A

9.3.4. /0O BUEZFHS

A GPIO A 2 4> 16 fr W AFHLN IV EUE F5 A ds . S A 8l 27 745 (GPIOX_IDR Al GPIOX_ODR)
A 745 GPIOX_ODR {RAF T Zhith e, 5., MASIE T4 (GPIOX_IDR) HIR{RAE /O M LfHL
PR, AR,

9.3.5. /O $ERAL A2

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
RAEAL. BAEAFAFZAHOE i 2F 4% (GPIOX_ODR) i fi

GPIOx_ODR 4 —{ %}’ GPIOX_BSRR I ANl BS(i) and BR(i). {3 BS(i)# 1 Al
GPIOx_ODR X Rifz % 1, £z BR>)E 1 il GPIOX_ODR X} Rifiii 0.

#1745 GPIOX_BSRR {EEALE 0 H A5 %7 47-4% GPIOX_ODR X M. 1% GPIOX_BSRR % H—fi
[F TG O FIE 1 #AE, B 1#H/ERGMmAER.

i 11 %57 % GPIOX_BSRR B %7 % GPIOX_ODR [t Bt HA —UCPE HfE i, IR 2 iE 71748
GPIOX_ODR [fifiz. #f##% GPIOx_ODR th ] L5l ZFfFas GPIOX_BSRR A& fit — i 17 Ak
#7572

YPGB GPIOX_ODR RN 2 BESEFH Al 75—~ AHB S i Beeiy il s T — it &
Az
9.3.6. GPIO iEHL4I

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. /10 BEHThRem N/ HEREE
T 11O BN AFAERE 0] DU SRS B 2 Fshast N A MR8 N 75 Rk B shee E 3 10 O L.
f§i 27 /745 GPIOX_AFRL il GPIOX_AFRH 1] LLfE R —~ GPIO M £ BfIEFVT £ nl eI/ DIRE, DRI
FHAEERAS 11O b —FhThhE. AF M5 55T 52 Thtf N A1 That s &R 2 AHE (1, %FF455E 110 1)
= Dhaes N\ aT DL $E B i i .
9.3.8. AMERH /MR LR
BT vt VAR AN R T RE 77 A T AR R AN AR b 2k, o A 2028 1 i B s S ek R I, OF FLd
N R 75 BAERE .
9.39. I/IO®AEE

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 VO I EEHRE R RS AHB B B RAE 25 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 'E_JD : : 1/0 pad
~ F | |
3 8 | ! on/off |
= o : :
Read/write 2 2 : !
-+ S ! |
o I I
| | 4
I I _—
o |

9-2 I NVEA Fhi TR E
9.3.10. /O B &
24 1/O ity Bk L B %y H A
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LI RS AU & e

— TP it A A7 4 L0 HEE N-MOS, T th A7 77 & L1 17K o 1 BT i BEIRAS (PMOS AN

i)

— HEMRAE A A B 0TIE N-MOS, it &7 745 B 11 0% P-MOS.

Wit R Rk R i N O
B RYEZFEH GPIOX_PUPDR Bt & n]{f e/ e g BT e
B IR /O I R EHRE AR RS AHB B R 25\ B0 w5 A7 A
W OB A AR B 10 I A5 2 /0 IRFS
WO AR A AR B 045 B S — XS A
Analog input/output
- | Inputdriver |
To on-chip peripherals, Digital input : :
power control and EXTI | :
| |
g | |
2 Lo | vCC
Read e : > ‘ i
< (1] 1
5 L musemitrgeer O [
. ‘gﬂ £ FTTTT T I
Write - I Output driver veeT e {]
b : ' 1/0 pad
< . | |
] = | [ On/off |
z °g ! :
- 5% | |
Read/write g' o Output control |
“-—— > O : :
) : : =
From on-chip Alternate function output : Push-pull or |
peripheral I open-drain :

K 9-3 f e B

9.3.11. HHThRERE
41O 3 IR B A T R«
B ZETFIR S A RCE R, SR ST T

it 25 Y i o N AT

B R A B TS 1O RS

W B AMBLE 5 X Eh e 22 b s (T DL et )

RIEZ 17 %% GPIOXx_PUPDR i & nJ {# g/ AN di 5E L 7 A FE.
FERES AHB IS8R, HELLE 1/O B L i B0 9l R R 340 N B 25 17 28
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Analog input/output
—==- . _________________';
Digital input : Input driver |
Alternate function input < : :
|
| |
g | |
(%]
.gﬂ : on : VCC
Read s | |
< g <™ ®
| 2
g Pt : TTL Schmitt Trigger | On/off | <
> L o _____ |
k7 o
0 £ FTTTT T I
Write - I Output driver veeT e {]
— > @ I |
4] ! | I/O pad
= I
§ % N | ! On/off |
= o 3 ! |
|& £E ! |
Read/write g‘ o Output control
- » :
) : -
From on-chip Alternate function output : Push-pull or
peripheral | open-drain !
Kl 9-4 S HTIRERCE
9.3.12. HMAEE
24 1/O iy B G B 9 BADUC B I
U I Th i e e
B R RE RN, SEEL T RN 1O B B SR RE . R ik A R E N0
B 55 RO R AP I (B AE)
B EHUR B A ARSI B O
Analog input/output
To/from on-chip
peripherals, power < o
control and EXTI | |
: Input driver :
" | |
2 : off !
4 | ! vee
Read 2 : 0 : 1
< % : ~\ : ®
% g : ‘ TTL Schmitt Trigger : On/off |
- | |
2 g b |
. 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 Output driver |
§ ED : : I/O pad
b e | |
2 s ! o ! on/off |
w © H +
= o ' !
. = g I I
Read/write o | |
-+ g | |
o | |
| | 4
| | =
O |

9-5 i FHHURLILIE &
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9.3.13. f#F HSE &MEN GPIO
M HSE Thie oM (EALE BRI, AN 98 B AT DL 24 AR IE 5 1) GPIO H .
24 HSE DhfE4T I (RCC_CSR %1728 % B HSEON) , 5 B4 Fic B 6k I ) 3 1 AR 3 1 o

AR B AR B, AT OSCLIN RE I 4, 1T OSC_OUT M #A nf LA 1 1L
GPIO.

9.4. GPIO&HH%

Frf GPIO AHXZF A2 # rl 4T word. half word Fil byte 5 #:1E.

9.4.1. GPIO % XA 74 (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[1:0 | MODE14[1:0 | MODE13[1:0 | MODE12[1:0 | MODE11[1:0 | MODE10[1:0 | MODE9[1:0 | MODES[1:0

w w w w w w w w rw w w w w | w [ rw [ w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MODE7[1:0] | MODEG6[1:0] | MODES5[1:0] | MODE4[1:0] | MODE3[1:0] | MODE2[1:0] | MODEL[1:0 | MODEO[1:0
w [ rw w [ rw w | rw w | rw w | rw w | orw w | w [ w [ w
Bit Name R/W Reset Value Function

y=15..0

B 3 T ey R AF B A 1O AR
00: i A

O1: 8 il % Hh AR =

10: R e

11: BB (reset state)

31: 0 MODEYy[1:0] RW

9.4.2. GPIO ¥ D% H KR FHF23(GPIOX_OTYPER) (x =A, B, F)

Address offset: 0x04
Reset value: 0x0000 0000

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

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OT15 | OT14 | OT13 | OT12 | OT11 | OT10 | OT9 | OT8 | OT7 | OT6 | OT5 OT4 | OT3 | OT2 | OT1 | OTO
w r'w r'w rw r'w rw rw rw rw rw rw rw rw rw rw rw
Bit Name R/W Reset Value Function
31:16 Reserved
BAFEC B /O % 2
15:0 MODEJ[15:0] RW 0: i (BADIRE)
1 JFm % H

9.4.3. GPIO ¥ 0%y H % B & 7 #%(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
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
OSPEED7 OSPEED6 OSPEED5 OSPEED4 | OSPEED3 | OSPEED2 | OSPEED1 | OSPEEDO
w [ rw w [ rw wo [ rw w [ rw w [ w [ w [ rw w [ rw w [ rw
Bit Name R/W Reset Value Function

Y =15.0

WAFIEE 10 T (R4

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

10: =

11: ¥

9.4.4. GPIO %O _ETH % F#4(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 rw rw rw rw rw rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PUPD7[1:0] | PUPD6[1:0] | PUPD5[1:0] | PUPD4[1:0] | PUPD3[1:0] | PUPD2[1:0] | PUPD1[1:0] | PUPDO[1:0]
w | orw w | rw w [ rw w [ rw w [ rw w | rw w [ w | w [ rw
Bit Name R/W Reset Value Function

Y =15..0

BAFRCE /O 11 B4 s

00: )y
31:0 PUPDy [1:0] RW o1. féﬁj

10: FHi

11: fR &

9.4.5. GPIO ¥ Oy N\ E#% & 7743 (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 ID1I0 | ID9 | ID8 | ID7 | ID6 | IDS | ID4 | ID3 | ID2 | ID1 | IDO

I r I r r r r r r I I I I I I I

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

9.4.6. GPIO ¥ D H ¥ & /748 (GPIOXx_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 | 22 | 20 | 19 | 18 | 17 | 16

Reserved

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

OD15 | OD14 | OD13 | OD12 | OD11 | OD10 | OD9 | OD8 | OD7 | OD6 | OD5 | OD4 | OD3 | OD2 | OD1 | ODO

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
y =15..0
AT

15:0 Ody[1:0] RW TiH: X} GPIOx_BSRR or GPIOXx_BRR registers.
(x=A,B,F), TTLAAM 5%} &4~ ODR i kAT M7 1) % BN
B

9.4.7. GPIO OB/ HFFF2(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, SRR EMERE O
31:16 BRy w 0: X%} Bif¥) ODRY fL A= A 521

1: JEFRXF R ODRy fiZ
e W BCE Bsy Fl Bry BIXFRifz, Bsy f kM

y=15..0

BAWE, SRR EEZ O
0: X% B ODRYy Hz A= 4 5
1 W EXR) ODRy £

15: 0 BSy W

9.4.8. GPIO ¥ OWc B8 &7 2% (GPIOX_LCKR) (x = A, B, F)

LPATIEMRI S AR E T bitle (LCKK) B, %75 174 F REE i N A BCE . bit[15:0]H T8 GPIO
I B E . ERE IS NERVEIA], RS LCKR[15:0]. 4%F HH R (35 FTHAT T LOCK Al JE, 18 FIkA&
&8 20 BTRE A RE B S AL B

RS HRE GPIOX_LCKR F A7 . FEBUE IS 7 HP A R A 507 [0 AT DL HAAT

FEANBIUE LIRS — bRy E G B o A7 4 (IS AT DO e 2 474D
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 LCK

'w

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

LCK1 | LCK1 | LCK1 | LCK1 | LCK1 | LCK1 | LCK | LCK | LCK | LCK | LCK | LCK | LCK | LCK | LCK | LCK

5 4 3 2 1 0 9 38 7 6 5 4 3 2 1 0

w rw rw rw rw rw rw rw rw rw rw rw rw w rw rw
Bit Name R/W Reset Value Function

31:17 Reserved

A AR, B R ASEE B S N IUE K
16 LCKK RW 0: it I i & B s o7 R
1: v A B BB S, FIRRGE A HT GPIOX_LCKR
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Bit Name

R/W

Reset Value

Function

TP WE

LOCK key write sequence:

B S A 5 1->5 0->5 1->3 0> 1, &5 —4
BTN, (E R DARR AR A B G .

e ERAEBUR IS AR P, AR LCK[15:0]/)
. BB 7 IR R AR A L BB OE . X3 Y
FEAT— 7 B IR BRI 2 5, 3 LCKK A2k bl 1,
MCU B s ShH B A .

15: 0 LCKy

RW

y=15.0
X e fy AT A 5 (H N AEAE LCKK A28 0 2 B\,
0: ANB e v I O

1: BiE i O E

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

Address offset: 0x20

Reset value: 0x0000 0000

31 |30 29 [28 27 [26 |25 [24 [23 [22 J21a [20 J19 [18 17 16
AFSEL7[3:0 AFSEL6[3:0 AFSEL5[3:0] AFSELA4[3:0]
rw r'w r'w r'w r'w rw rw r'w rw rw rw rw rw r'w rw rw
15 14 13 12 1 10 9 8 7 6 5 4 2 1
AFSEL3[3:0] AFSEL2[3:0] AFSEL1[3:0] AFSELO[3:0]
wo [rw Jw | rw w Jmw [rw [ rw w [rw [mw Jw [mw [mw [rw [rmw
Bit Name R/W Reset Value Function
AR AT S X A e B 5 R Thg 110
AFSELy i%##:
0000:AFO0 1000: AF8
0001:AF1 1001: AF9
310 | APSELY301 (=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 HHThREEF R (high) (GPIOX_AFRH) (x = A, B, F)
Address offset: 0x24
Reset value: 0x0000 0000
31 [ 30 [ 29 | 28 27 | 26 | 25 [ 24 | 23 [ 22 | 212 [ 20 | 19 | 18 | 17 | 16
AFSEL15[3:0] AFSEL14[3:0] AFSEL13[3:0] AFSEL12[3:0]
'w w rw rw rw 'w 'w rw 'w 'w rw 'w 'w 'w rw 'w
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
AFSEL11[3:0] AFSEL10[3:0] AFSEL9J[3:0] AFSEL8J[3:0]
w | rw w | rw w | rw w [ w [ w [ w [ w [ w [ w /[ w][mw]mw
Bit Name R/W Reset Value Function
AT B A e E 5 H DhRE 1/0
AFSELy &
0000:AF0 1000: AF8
0001:AF1 1001: AF9
310 | AFSELYI3:0] ((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

9.4.11. GPIO ¥ DAL EALF 2% (GPIOX_BRR) (x =A, B, F)

Address offset: 0x28
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Function

BR4 | BR3

» BEHPRIRFE R O

r—r

BR5

AT

BR6

iz

N

Ji34

0: X+ % B2 f Odry 7 A= A4

1: Fi5RRXT R Odry fir

y=15.0

ix

BR7

Res

BR8

| 25 | 24 | 23 | 22 [ 21 | 20 | 19 | 18 | 17 | 16

Reset Value

26
10
BR10 | BR9

27

11
R/W
RW

BR11

28
BR12

29
13
Name
Reserved
Bry

30
14

15
Bit
31:16
15:0

31

Reset value: 0x0000 0000

9.4.12. GPIO HFEEEA

BR15 | BR14 | BR13

0 . - . - . — 010 o [ o | . o . o
[o:T]ogaon [o:Tlogaon [o:Tlogaonw ) [o:Tloaaadso [o:Tloadnd
T - - - 710 o [0:Tloa3aadsor g . S
@ ) - . - . — ¢lo o [ o | .. o . o
[o:TlT3aon [o:TlTaaon [o:TlTaaon ) [o:Tlta3adso [o:Tltadnd
€ - - 5 €10 o [o-tlta3adsor g S 5
1% . - | - | — v10 o [ o | .. o . o
[o:T]lzaaon [o:Tlzaaon [o:Tlzaaon ) [0:Tlea33adso [0:Tleadnd
S - - - 510 o [0:Tleca3aadsor g S S
9 . “ . “ . — 910 o [ o | . o . o
[o:Tleaaon [o:Tle3aon [0:Tle3a0onw ) [0:Tle@aadso [0:Tleadnd
7 - - - 710 S [0:Tlea3adso g S S
8 . “ | “ | o 810 o [ o | . o . o
[o:Tlyaaon [o:Tlyaaon [o:Tlyaaon ) [o:Tlya3adso [o:Tlvadnd
6 3 3 oy o [0:Tlva3adsor g S 5
(0] - - o o [ o o o
[o:Tlsaaon [o:Tlsaaon [o:Tlsaaon ) [0:Tlsa33adso [0:Tlsadnd
T - - P o [0:Tlsa33dso g o .
et — — o o [ o o o
[0:Tloaaon [0:Tlo3aon [0:Tlo3aow ) [0:Tlogaadso [0:Tloadnd
€T - - p o [0:Tlea3adso g o o
vl — — o o [ o o <)
[o:T]23a0n [o:T]23a0n [o:T]23a0n ) [o:Tlza33adso [o:T]lzadnd
ST 3 3 S o [0:Tlza33adsor g . S
9T - - o [ o o o
[o:T]83aon [o:T]83aon [o:T]8aaon 1] [0:Tl8@33adso [0:Tl8adnd
/T - - . 0:T18a33dSO[ 5 S S
8T — o o [ o o o
[o:Tleaa0ON [o:Tle3a0N [o:Tle3a0ON 1] [0:Tle@aadso [0:Tleadnd
6T = p S 0:16a33dSO[ 5 S S
% liotloracon ~ Jlotloraaon| © [ ° o ° [o ° liotlotadndl ©
12 . e o [0:TloTadon—g T101d33dsO[ S |‘Tlota3aadso[ S| S
¢ liomrracon]_ Jloitracon| © H ° [o ° [o ° llotittadndl 2
€z . -1 o [o:TltTaaon—g TTTA33dso[ | Ttta3adso S| S
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10. RGEEEH B[ (SYSCFG)

BHNE —EREFAE, RS EEH RN L.
i RE B E ANME REAE H 4L 1O pin /) 12C fast Mode Plus
TR TR X B T 46 X A7 it 2%

10.1.

L EER) GPIO R4S T

B R R L

RO EFHFH

10.1.1. SYSCFG ELE & ##% 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

XL R FE AR B LG, JF bypass i

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

i 30 29 28 27 26 25 24 23 | 22 21 20 19 18 17 | 16
12C | 12C | 12C | 12
C
2C_ |12C_ |12C_ |12C_ |3 = = —~ | 12C_ |12C_ |12C_ | I12C_
eRS 'fi—NPFF PFO_ | PBS_ | PB7_ | PB6_ E? i’lA i’@ SA PAS_ | PA7_ | PA3_ | PAZ2_ SRe Ee
— 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 Re MEM_M
Res Res Res Res Res Res | Res | Res Res Res Res Res ODE
es S .
[1:0]
RW
Bit Name R/W Reset Value Function
31 Reserved RW - nJ{En] 5
12C AH2C 10 HIAALL 8 IR A5 e 4 i
30: 18 12C_10x_ANF RW 0 0: HRALLIEHE 5]
1: R IER A RE
17:2 Reserved RW 0 ] ] 5
Memory mapping %47
BB AL, WAREE . A RAEAE S 0x0000 0000 Hidilk:
. ing. EEANL)G, XA RS IRSLbR S SR
o MEM_MODE ?gmapplng EEAG, XA R SR SLbr fE ah s AT &
) 1:0 ° )
[1:0] X0: Main flash, mapped 7£ 0x0000 0000
01: System flash , mapped 7 0x0000 0000
11: SRAM, mapped 7 0x0000 0000

10.1.2. SYSCFG EcE # 7% 2 (SYSCFG_CFGR?2)

Address offset:

0x18

Reset value: 0x0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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COM | coM | com | com LoC
ETR_SRC P2_ | PL | P2_ | PL KUP
Res | Res | Res | Res | Res L Res | Res | BRK | BRK | BRK | BRK | Res | Res s
- TIM | _TIM | _TIM | _TIM oK
16 16 1 1
RW RW | RW | RW | RW RW
Bit Name R/W Reset Value Function
31:11 Reserved - - -
TIMER1 ETR #i NJRIE#E,
2’b00: ETR kT GPIO
10:9 ETTI?A—l?lF?g] RW 2'b00 2'b01: ETR 38 T- COMP1
- ' 2’b10: ETR ki T COMP2
2’b11: ETR >kJiT ADC
8:7 Reserved - - -
COMP2 1£9 TIMx break #ii NMF#E
6 CO'\"TFI’I\Z/E%RK RW 0 0: COMP2 ffiti 1% TIM16 break input
- 1: COMP2 #itiE N TIM16 break input
COMP1 1£9 TIMx break #ii NMF#E
5 COME LR RW 0 0: COMPL fith AfE % TIM16 break input
- 1: COMP1 fithEN TIM16 break input
COMP2 1£9 TIMx break #ii AN##E .
4 CoMPz_BRK RW 0 0: COMP2 #iti {4 TIML break input
- 1: COMP2 it EN TIM1 break input
COMP1 1£9 TIMx break #ii AM##E .
3 COMP_BRK_ RW 0 0: COMPL it {4 TIML break input
1: COMP1 fithEN TIM1 break input
2:1 Reserved - - -
Cortex-M0+ LOCKUP {7 ) fdi G fr
BAEEAL, RAEAEE. Eo LMIRERIEE Cortex-MO+
LOCKUP ) LOCKUP(hardfault)fi i 25 TIML/TIM16 IR 5N .
0 L OCK RW 0: Cortex-MO+f] LOCKUP %t A5 TIML/TIML6 f3) 2745
NER:
1: Cortex-MO+ LOCKUP #iH 5 TIM1/TIM16 IR 445N
B
10.1.3. SYSCFG &8
(@]
G| R
s | 9is | & & & N QB I QY NSRS RS GG I GYDG o o ~| o v *f @ N H o
ot ter
SY Ww| w| w =}
sc| | L LlL L g zlz sy =}
FG <4< << Y 4 < g < m
- R o
ox | CF n.‘n.n_ln_‘n_gggn_‘n_n_ln_‘n_ =
I [
R R
Re
\S,fj olo|lo|o|lo|o|o|o|o|o|o|o]|oO x| x
ue
sy o, === |2 w
SC = ol ol ol S
FG F EE xR 2
_ 2= 03239494 g
ox | CF % AN 2
A = | | BEBER| | |8
81 2 m sltsMtsls) -
Re
set 0 ololo 0
val
ue
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11. W MEHF

R ) B Wi ] 48 (NVIC)

FERE

% 32 /NA BRI P INTEE CAVEEE 16 4 CPU I D

AANTIRFEIR R (2 B PR 2e 40

IRIEIR ) exception A 7 AL B

T e P 45

RO a5 A2 I SE I

NVIC Fl CPU 2 & S & 19, I A3 L 15 W7 b 3R 5 2113 Hh I 1) v R0 A 3 1 T

11.1.

11.1.1.

f#% CPU ()

exception, Ji A A NVIC &2 .
11.1.2. REWHME (SysTick) RUeEF1F%E

RS RAEE A N 6000, JEid SysTick i 4F &~ 6MHz (max fucik/8) , %A H T 1ms 5% time

base.

11.1.3. FEMRERE

i | ek | HERRE £ P8 ik
- - - - ey 0x0000_0000
s -3 Eips =50 =X 0x0000_0004
= 2 E NMI_Handler AT 5 i o 0x0000_0008
RCC i 8l 2¢ 4> & 41(CSS) Bk 2
NMI [5] &

- -1 e HardFualt_Handler B E R 0x0000_000C
R 3 TiRE Svcall Wi SWI 4 R GRS 0x0000_002C

5 Al E PendSV AR R GRS 0x0000_0038

6 SysTick FA G RE B 0x0000_003C
0 7 {55 ] 0x0000_0040
1 8 ] 552 0x0000_0044
2 9 - {353 553 0x0000_0048
3 10 TE Flash Flash 4= J&) 1l 0x0000_004C
4 11 TE RCC RCC 4= Ja b 0x0000_0050
5 12 "% E EXTIO_1 EXTI line[1:0] interrupt 0x0000_0054
6 13 iE EXTI2_3 EXTI line[3:2] interrupt 0x0000_0058
7 14 W E EXTI4_15 EXTI line[15:4] interrupt 0x0000_005C
8 15 - R e 0x0000_0060
9 16 RHE e 0x0000_0064
10 17 fRE RE 0x0000_0068
11 18 fRE RE 0x0000_006C

. ADC and COMP interrupts (COMP

12 19 | TEE ADC_COMP ombied with EXT] 17‘; 153) 0x0000_0070
13 20 IR & T'C'V(')lMBRK—UP—TRG TIML BrFF. S, fidoR AR P by 0x0000_0074
14 21 i E TIM1_CC TIML 3/ LA P g 0x0000_0078
15 22 - RE RE 0x0000_007C
16 23 - Re e 0x0000_0080
17 24 E LPTIM1 LPTIM =l 0x0000_0084
18 25 - RE RE 0x0000_0088
19 26 fRH e 0x0000_008C
20 27 ReE e 0x0000_0090

83/267




PY32F002A % F it V1.2

frE | Rk | RAEHKR R P Bk
21 28 ARE TIM16 TIM16 47 9 It 0x0000_0094
22 29 - {758 {758 0x0000_0098
23 30 AR 12C1 12C1 4 )7y 0x0000_009C
24 31 - 1758 e 0x0000_00A0
25 32 s SPI1 SPI1 42 )5 0x0000_00A4
26 33 - 155 1558 0x0000_00A8
27 34 e USART1 USART1 4 J= by 0x0000_00AC
28 35 - 1753 s 0x0000_00BO
29 36 - - 0x0000_00B4
30 37 - 1758 e 0x0000_00B8
31 38 - 155 1558 0x0000_00BC

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

11.2. ShEFH W/ B AR 32 ] 48 (EXTI)

WO F Ay, B TR E A ERFE A, E R CPU MAGMEETIRE, Jf4 N IRERAE

=
ESH

B OhE SR, 154 int_ctrl B4 CPU 1 IRQ
B FER, %4 CPU IS (RXEV)

line) .

MEEIE K, TS ThFEE B fI LR
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}

11.2.1. EXTI B4

ARG n LU GPIO FiE i (LPTIM/COMP) %t N\ 44 nififg
Configurable L/ CRH 110, BICIRE pending 7 7M%, 7= ARk 45D

n
v AR A R N B
v il AR AL
v ST R R P A B AT
v TR R
B Direct B FHM (HAREARER T pending RIS
v 1 T ik
v 1E EXTI S BA F1 i pending £i7
v ST R R P A B AT
v AR

B OBk

11.2.2. EXTI R
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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 EXTIHEE

11.2.3. 4MEAI CPU H EXTI &£
1 stop BT A7 A MR B TH BT S S04 R, RS EXTIES.
B PR, BOE M I R IRIR S AL RS S, BEEE S EXTI B configurable line.
BEI EXTI RS A — A rh e . GZALT ZE %), % EXTI ey CPU i E 5.
A RIRIPIRSNL CEOLAESMEBAE ) AN WIS S, RS EXTI B B il R A5 5 2k
B JiTf5 GPIO port fii N F| EXTI MUX #idk, @il configurable [RECE, SRFETEMENRGMEEE S .

11.2.4. EXTI f]ECEEH (configurable) filk MR

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

AN N BT AF AL B TR B T B fik Ak B RUE % configurable A 4, Al AR 45 g B A DU
configurable AV FAINAE S, 7= A0S B e i FE A 538 Th IS 5.

CPU % F v i b il 27 47 35 A1 S0 BRG 27 A7 25 . SHEHERR S = 4245 CPU IFF. FrA % CPU MFfF ‘B
IE5 fE H E] CPU [HME—F IR NME 5 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 (EXTILIMR) BCE NARBE# A 4B . 4 configurable KB E#T 24 CPU AN E S (&
S5 FH 3 [ — A CPU M {55 ) . Configurable 2824 S5 ¢F i 75 2 CPU Jliid EXTI_PR FFA7#sffiil (5
1iEE) -

e i pending Zi 474 (EXTI_PR) A bit (RFFA RN (RIEE) , RGEAREIHEANLTIFERE A

11.2.5. EXTI E#REI 45\ Mz
direct R HAF ST EXTI BEE 2Ll RS 4AMmEE RS M CPU FRAGHIFMHES. CPU IR ZM
KA R A A R TR TR, BE R AR ) R IR S A

11.2.6. EXTI EF¢5e
GPIO # [ LA T 7 g2 16 AN /24 line .
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EXTIOibits

EXTIZlibits

PAO —> PALJF———>
EXTIO EXTI1
PBO[ —— > PBI[}—— >
PFO [ }———— PFL[JF——
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— >
Exrlelbits EXTllbits
PA6 [ f— > PA7LF—"—>
EXTI6 EXTI7
PB6 [ J— > PB7 [ J—— >
EXTI8ibits
PAS EXTI8
EXTI9
> pag [} »
PB8[ F—— >
PAlO - EXTI10, PALS | EXTI15)
11-2 SR Wr/$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 &5

ZAMK I %47 4% AT LA word(32bit). half-word (16bit) 1 byte (8bit) i il .
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11.3.1. EFABARIEFEFFEE (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

RT18

RT17

RT16

RW

RW

RW

15

14

13

12

11

10

9

4

3

RT15

RT14

RT13

RT12

RT11

RT10

RT9

RT8 | RT7

RT6

RTS5

RT4

RT3

RT2

RT1

RTO

RW

RW

RW

RW

RW

RW

RW

RW | RW

RW

RW

RW

RW

RW

RW

RW

Bit

Name

R/W

Reset Value

Function

31:19

Reserved

18

RT18

RW

Configurable 2% EXTI line18 b7l K AL & .
0: 2%k
1: ffige

17

RT17

RW

Configurable 287 EXTI linel7 b 7Hy fib & fic & .
0: 21k
1: ffige

16

RT16

RW

Configurable 287 EXTI line16 b 7Hfy i & fic & .
0: 21k
1: ffige

15

RT15

RW

Configurable 287 EXTI line15 b 7Ffy i & fic & .
0: 21k
1: ffige

14

RT14

RW

Configurable 287 EXTI line14 b 7Hy it & fic & .
0: 21k
1: ffife

13

RT13

RW

Configurable 287 EXTI line13 b 7Ffy i & fic & .
0: 21k
1: ffife

12

RT12

RW

Configurable 287 EXTI line12 b 7Ffy i & i & .
0: Z&i1-
1: ffife

11

RT11

RW

Configurable 287 EXTI line11 b 7Ffy i & i & .
0: #&ik
1: ffife

10

RT10

RW

Configurable 287 EXTI line10 b 7Hfy fil & i & .
0: Z&1k
1: ffife

RT9

RW

Configurable 287 EXTI line9 kT il & fic & .
0: Z&i1-
1: ffife

RT8

RW

Configurable 287 EXTI line8 T il & fic & .
0: #&ik
1: ffife

RT7

RW

Configurable 287 EXTI line7 - JH il & i & .
0: #kik
1: ffige

RT6

RW

Configurable 287 EXTI line6 -l & Bt & .
0: 21k
1: fiiRE

RT5

RW

Configurable 287 EXTI line5 il & Bt & .
0: 21k
1: fiiRE

RT4

RW

Configurable 287 EXTI lined | JH il % fic & .
0: Zxik
1. ffige
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Bit Name R/W | Reset Value Function

Configurable 2% EXTI line3 EJHR il & Bl & .
3 RT3 RW 0 0: %1k
1. flige

Configurable 2% EXTI line2 L JHR il & B & .
2 RT2 RW 0 0: %1k
1. flige

Configurable 2% EXTI linel b JHR il & B & .
1 RT1 RW 0 0: Zxik
1: ffife

Configurable 2% EXTI line0 b JHR il & B & .
0 RTO RW 0 0: Zxik
1: flife

configurable line &Rl K I, fEIXLE Line FANEEF=AEEH]. RS EXTI_RTSR 2717 a3 1,
configurable T2 HIL T EFH#Y, AHICH) Pending 7 A E AL
FEF—A line EW DL B8 EFA N BT, EiIEOLN, PRI VRER 2 A il R 2% A

11.3.2. TREBARIEFETFFEE (EXTI_FTSR)

Address offset: 0x04
Reset value: 0x0000 0000
S X configurable F44: ) 25 47 a5 3 #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 | Res | Res | FT18 | FT17 | FT16
RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FT15 | FT14 | FT13 | FT12 | FT11 | FT10 | FT9 FT8 FT7 FT6 FT5 FT4 FT3 FT2 FT1 FTO
RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
Bit Name R/W | Reset Value Function
31: 19 Reserved -
Configurable 287 EXTI line18 F [y fil &% fic & .
18 FT18 RW 0 0: %&b
1: ffigE
Configurable 287 EXTI linel7 N Bt il & fic & .
17 FT17 RW 0 0: %&b
1: ffigE
Configurable 287 EXTI line16 N Bt il & i & .
16 FT16 RW 0 0: %&b
1: ffigE
Configurable 287 EXTI linel5 N Bt il & fic & .
15 FT15 RW 0 0: %&b
1: ffigE
Configurable 287 EXTI line14 N Bt il & fic & .
14 FT14 RW 0 0: %&b
1: ffigE
Configurable 287 EXTI line13 N Bt il & fic & .
13 FT13 RW 0 0: %1k
1: gk
Configurable 2% EXTI linel2 T B fil R AL & .
12 FT12 RW 0 0: %A1k
1: gk
Configurable 2% EXTI linell T B&# il R AL & .
11 FT11 RW 0 0: %A1k
1: gk
Configurable 2574 EXTI line10 T B il /% Bt &
10 FT10 RW 0 0: %1k
1: gk
9 FT9 RW 0 Configurable 287 EXTI line9 T~ [ i /% ic & .
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Bit Name R/W | Reset Value

Function

0: %tk
1: fiife

FT8 RW

Configurable 267 EXTI line8 N [y il /& i & .
0: %1k
1. fHfE

FT7 RW

Configurable 287 EXTI line7 N B il % i & .
0: %1k
1. fHfE

FT6 RW

Configurable 287 EXTI line6 N A il /& i & .
0: %1k
1. f#fE

FT5 RW

Configurable 287 EXTI line5 N & il & i & .
0: %1k
1: fffE

FT4 RW

Configurable 287 EXTI lined N [ il % i & .
0: %1k
1: fffE

FT3 RW

Configurable 2574 EXTI line3 T F&y il & IiE & .
0: ZEib
1: ffifE

FT2 RW

Configurable 2574 EXTI line2 T By il % e & .
0: ZEib
1: ffifE

FT1 RW

Configurable 2574 EXTI linel T By il % e & .
0: ZEib
1: ffifE

FTO RW

Configurable 287 EXTI line0 '~ B il & fic & .
0: %%1b
1: ffige

Configurable line £ ¥l & 1), 7EiXLE Line BEAREF=A=Efl. WIRAES EXTI_FTSR 2747 #5 HH],

configurable line HFL 7 K F&I,

FZK 1 Pending A7 AN B A7 .

LEF—A line AT UARIR B8 EFHAIT R BRI, (E%IBI T, B IIS#0 2 7n A i 2
11.3.3. WAFF W EHFFS (EXTI_SWIER)

Address offset: 0x08
Reset value: 0x0000 0000
AL X configurable S544: [ 27 A7 25 45 H1I4

31 30 29 28 27 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
SW1i SW1i SW1i SW1i SW1i SW1i 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 257 EXTI linel5 ¥ - F- kil % e & .
0: No effect
15 SWI15 RW 0 1 = LR O A, T A R
A HREAES, BHREI 0 (EMERE) A EAE (HRES
Hi)
Configurable 287 EXTI linel4 &4 - FHiR it R i & .
0: No effect
14 SwWi14 RW 0 § N N "
1 P bR O A, T A R
A AR H . SR O.
13 SWI13 RW 0 Configurable 257 EXTI line13 ¥ - FH kil & IiE & .
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Bit Name R/W | Reset Value Function
0: No effect
1 =2 LAl A, kT e A R
A AR H IS . BRI 0.
Configurable 2574 EXTI line12 % fF - -y fil & Bl &
0: No effect
12 SWI12 RW 0 1o =2 LAl A, kT e A R
A HABEES, S0kE 0 (BERE) BBl (BAEE
A
Configurable 247 EXTI linell & - FHiA i R 1 B
0: No effect
11 Swil1 RW 0 1 =2 LA o A, kT e A R
A HEBEES, SukE 0 (BNERE) BBl (BAEE
D
Configurable 247 EXTI line10 #Ad: b Fh v i & e B .
0: No effect
10 SWI10 RW 0 1. A BRI SR, e A b
A AR E S, SREI 0 (ERE) SEEE (HAEE
D
Configurable 2574 EXTI line9 #fF - - ¥iy il R L& .
0: No effect
9 Swi9 RW 0 Lo P E TR AR O, T P
A AR H IS . B2IR A 0.
Configurable 2574 EXTI line8 % - FHiik il & e & .
0: No effect
8 SL RW 0 1 = LRl A, kT A R
A REAE S, BORE 0 (HMERE) AR EME (EAEE
D
Configurable 2574 EXTI line7 %4 - Tk il & e & .
0: No effect
7 SWI7 RW 0 1. P2 BRSO A, T A R
A REAE S, BORE 0 (HMERE) SR EME (HAEE
D
Configurable 257 EXTI line6 % fF - -y il R AL & .
0: No effect
6 SWi6 RW 0 PR ae Sl w3 w2 1= 3 S T o ol 4
A HEAES, BokE 0 (EMERE) BEREM (HES
D
Configurable 2554 EXTI line5 B 4: - T #yfil R AC B .
0: No effect
5 SWI5 RW 0 1 = LA bR SR, A R
A HEAES, BokE 0 (MERE) BEREM (HES
D
Configurable 2574 EXTI lined %t - FHib il & E & .
0: No effect
4 SWi4 RW 0 1 = LA bR SR, A R
A HAEES, SREI 0 (MEEE) A EE (HEE
D
Configurable 2574 EXTI line3 %t - FHib il & IE & .
0: No effect
3 SWI3 RW 0 1. P BRSO A, T A R
A A ESE, SiRE 0 (MNEEE) A EME (EE
HiD
Configurable 287 EXTI line2 &t b FHisfd & il & .
0: No effect
2 SWI2 RW 0 1 = LA O A, T e A R
A A ES, SHREI0 (BERE) BELEE (HAEEF
D
Configurable 287 EXTI linel & b FHis fud & it & .
1 SWIL RW 0 0: No effect

1: A TRl A S, HEW A
AL RS R, $RIRE 0 BEHE % )E) BCERCEE (BEfHEE
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Bit Name R/W | Reset Value Function
i)
Configurable 2574 EXTI line0 %k - Ty fil & Bl &
0: No effect
0 SWI0 RW 0 1 P24 TRl G, BT A v
FALHEAEE, RE 0 (MHEEE) EEMN (WHEE
i)
11.3.4. HEFFIHREXTI_PR)
Address offset: 0x0C
Reset value: undefined
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 Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PR1 | PR1 | PR1 | PR1 | PR1 | PR1 | PR9 | PR8 | PR7 | PR6 | PR5 | PR4 | PR3 | PR2 | PR1 | PRO
5 4 3 2 1 0
ICW [ ICW/|ICW]/|[IICW]/|TICW/|ICW]|ICW]|ICW]/|ICW]/|ICW]/|TICW]|ICW]|ICW]|TIW]/|TICW,/|TIrcw
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 257! EXTI line15 HFHetr&.
e R i e Sl A e A N R - X L N 2 VA
15 PR15 RC W1 0 i, BHE 1LEZR.
0: REEEFMFER;
1: 724 BTHIE T BRIR ARl R AR R
Configurable 257! EXTI line14 HFHetr .
PEECE WEAE = A TR BRI R AR, AL
14 PR14 RC W1 0 B, W5 1EZE.
0: RPEEFMFFR;
1: FRAE TR R BRIBAR Al R R R
Configurable 245! EXTI line13 i HEdehr .
PEEE BEAE = A TR BRIl R A, A
13 PR13 RC W1 0 B, BHE 1EZE.
0: RpeEEMFER;
1: FRAE TR R BRIBAR bR R R
Configurable 2574 EXTI line12 FfFH:EElrE .
PEEE TR AE P A TSR BRI R AR, AL
12 PR12 RC W1 0 i, BHE 1ER.
0: RpeEEMFER;
1: 7RAE TR R BRIl R R R
Configurable 257! EXTI linell H{FHtr&. &
PEECE TR AE P A TSR BRI R AR, AL
11 PR11 RC_W1 0 B, 8BS 1LEE.
0: RPEEFMFFR;
1: 724 RTHISS R BRIR ARl R R R
Configurable 257! EXTI line10 H iR E.
L R DG el S oS AT N A5 1= G P T2 VA
10 PR10 RC W1 0 B, BHE 1EZE.
0: R AEHFLER;
1: 724 BTHIS R BRIR ARl R R
Configurable 2671 EXTI line9 4k HEitdr L. Wk
R i e i A e T N Ry a2 L N A A
9 PR9 RC_W1 0 o M5 1iE=E.
0: RPEEFMER;
1: FRAE TR R BBl R R R
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Bit

Name

R/W

Reset Value

Function

PR8

RC_W1

Configurable 8% EXTI line8 - HEilehr £, Wik
S AR BTN BRI AR SR, 1A E
fio MBS 1HEE.

0: KA FLFHER:

1: 724 BTHE R BRI AR OR A R

PR7

RC_W1

Configurable 255 EXTI line7 H4b st br . B
B R A LTI B il R A, AR
o BHE 1EE.

0: A/ A FIHER;

1: P24 ETHE R B AR R FE R

PR6

RC_W1

Configurable 255 EXTI line6 H4bH:ithrd . ¥
B R A LT B il R A, AR
Pio S 1iEZ.

0: RFEAHFIFER;

1: P24 ETHE R B AR R R

PR5

RC_W1

Configurable 257 EXTI line5s bt hr & . Bk
ey G Dale Sl b ) LT I N AT (e R G N R A DA
b, M5 1EE.

0: A=A HIHER;

1: 7P BT T B R flOR S R

PR4

RC_W1

Configurable 2574 EXTI lined it br & . Wt
R G Dale Sl by 2T I N SRS (12 E L PR DA o
b BMHE 1iEER.

0: AF=AFIHER:

1: 7P BT T B R flOR S R

PR3

RC_W1

Configurable 287 EXTI line3 H - HighrE. Wit
SR A BT T BRI kO SRR, A B
fi. BMHEE 1iEZ.

0: KA FLFHER:

1: P2A BTHET R BRI AR S R

PR2

RC_W1

Configurable 287 EXTI line2 H - HEighr . Wit
SR A BT T BRI il SRR, 1A
Pio S 1iEZ.

0: KEeAEFHIFE K,

1: P24 BTHE R BRI AR OR AR R

PR1

RC_W1

Configurable 2574 EXTI linel it hr . Wt
B AR A BT PR AR AR, 1A E
b M5 1iEE.

0: A=A HIHER;

1: 7P BFH T B R ROR B R

PRO

RC_W1

Configurable 2574 EXTI line0 it br . Wt
B AR A BT BT AR AR, %A E
bio S 1iEE.

0: AF=AFFER:

1: 7P BFHI R B R flOR SR R

11.3.5. SR BNEFET A4 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
25:24 EXTI3[1:0] RW 0 EXTI3 %f % GPIO port ##%.
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Bit Name

R/W

Reset Value

Function

2'b00: PA[3] pin
2’b01: PB[3] pin
2’b10: PF[3] pin
2’b11: reserved

23:18 Reserved

Reserved

17:16 EXTI2[1:0]

RW

EXTI2 % GPIO port %4 .
2’b00: PA[2] pin
2’b01: PB[2] pin
2’b10: PF[2] pin
2'b11: reserved

15:10 Reserved

Reserved

9:8 EXTIL[1:0]

RW

EXTI1 ¥ 5. GPIO port %4 .
2’b00: PA[1] pin
2’b01: PB[1] pin
2’b10: PF[1] pin
2’b11: reserved

7:2 Reserved

Reserved

1:0 EXTIO[1:0]

RW

EXTIO %} GPIO port &+ .
2’b00: PA[0O] pin
2’b01: PBI0] pin
2’b10: PF[0] pin
2’b11: reserved

11.3.6. AP BHERE T8 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 %5 GPIO port i%#%.
24 EXTI7 RW 0 0: PA[7] pin
1: PB[7] pin
23:18 Reserved - - Reserved
EXTI6 %5 GPIO port i%#%.
17:16 EXTI6 RW 0 0: PA[6] pin
1: PB[6] pin
15:9 Reserved - - Reserved
EXTIS %5 GPIO port i#%#%.
8 EXTI5 RW 0 0: PA[5] pin
1: PB[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. SMERH BT 4 3 (EXTI_EXTICR3)
Address offset: 0x68
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

93/267




PY32F002A % F it V1.2

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

11.3.8. HHRF R EFFSE (EXTI_IMR)

Address offset: 0x80
Reset value:0x2008 0000

7ER: Direct 227 line (¥ F1 I mask bit BRiA N 1, BIfti4i% line; configurable line () mask £7, 2kikv 0, BJI
Bl iZ line.
31 30 29 28 27 26 25 24 23 | 22 | 21 20 19 18 17 16
Res Res IM29 Res Res Res Res | Res | Res | Res | Res | Res 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 | IM2O | 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 | RwW
Bit Name R/W Reset Value Function
31:30 Reserved
EXTI line29 1& 4y Winik i CPU St etz il «
29 IM29 RW 1 0: KT lE 5 i
1: TR R B il
28:16 Reserved
EXTI linel5 1& 4y Wink i CPU 5t etz il «
15 IM15 RW 0 0:  H W nde 5t 57 iz
1: AT E R B ik
EXTI linel4 {& A WiniE CPU B ligz .
14 IM14 RW 0 0: AT g 5F i
1: AT E R B ik
EXTI line13 1 A Wil iE CPU Bz .
13 IM13 RW 0 0: AT fig 5e i
1: AP TR R B ik
EXTI line12 1 A WinkiE CPU B gz .
12 IM12 RW 0 0: AT fE 5F i
1: AT E R B ik
EXTI linell {E A Wi iE CPU Bz .
11 IM11 RW 0 0: AT fE 5F i
1: AT R R B ik
EXTI line10 1 A Wil iE CPU Bz .
10 IM10 RW 0 0: AT g 5F i
1: AT R R B ik
EXTI line9 /& WMl CPU BE 4z .
9 IM9 RW 0 0: W nde 557 i
1: AP TR R B i
EXTI line8 & WMl CPU BE 45 .
8 IM8 RW 0 0: W nde 557 i
1: AP TR R B i
EXTI line7 /£y WM CPU BE iz .
7 IM7 RW 0 0: "Il s 5F Wi
1: AP TR R B i
EXTI line6 & Ml CPU BE 45 .
6 Mo RW ° 0: o
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Bit Name R/W Reset Value Function
1: Hp TR R B i
EXTI line5 N e fiE CPU 5# i35 .
5 IM5 RW 0 0: KT lE 5 i
1. TR R R
EXTI line4 /4 WimelE CPU Btz .
4 IM4 RW 0 0: KT lE 5 i
1. TR R B
EXTI line3 /2 WMl CPU Btz .
3 IM3 RW 0 0: = W nde i85 i
1. TR R R
EXTI line2 /2 WimeiE CPU Btz .
2 IM2 RW 0 0: Hp W nde i85 i
1. TR R R
EXTI linel /4 WimeiE CPU BE iz .
1 IM1 RW 0 0: KT lE 5 Wi
1. TR R R
EXTI line0 &4 WM CPU BE iz .
0 IMO RW 0 0: KT EE 5 i
1. TR R R
11.3.9. BHRFBHFFEHEXTI_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 EM?29 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
EM15 | EM14 | EM13 | EM12 | EM11 | EM10 | EM9 | EM8 | EM7 | EM6 | EM5 | EM4 | EM3 | EM2 | EM1 | EMO
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 1E N3 fFmelE CPU 5 4zl .
29 EM29 RW 0 0: M 5e i
1. MR R BT
28:16 Reserved
EXTI linel5 fE N3 {FmelE CPU B 4z .
15 EM15 RW 0 0: M 5e i
1: HAFME R B
EXTI lineld fE N3 {FmelE CPU B iz .
14 EM14 RW 0 0: F{-Ma s 5e i
1: HAFMEE R B
EXTI linel3 fE N3 {FmelE CPU B 45 .
13 EM13 RW 0 0: Ml 5e i
1: HAFME R B
EXTI linel2 fE N3 {FmelE CPU B izl .
12 EM12 RW 0 0: M 5e i
1: HAFMEE R B
EXTI linell {E - MalE CPU Bz .
11 EM11 RW 0 0: Mg 5t i
1: SHAFMEE R R
EXTI line10 1E M lE CPU Bz
10 EM10 RW 0 0: Mg 5t i
1: SHAFMREE R R
EXTI line9 1N FAFMlE CPU BE iz .
9 EM9 RW 0 0: Fr{4-nie 8 57 ik
1: HAFMEE R R i
EXTI line8 1E N AFMelE CPU BE iz .
8 EM8 RW 0 0: TFPFURLBE M
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Bit Name R/W Reset Value Function
1: FEPEMREE R BF
EXTI line7 fE NS 4FmalE CPU Bf 3% .
7 EM7 RW 0 0: F{-Mals 5t i
1: HAFMREE AR BR i
EXTI line6 1E 3 4FmelE CPU B i3z .
6 EM6 RW 0 0: F{-Mals 5t i
1: HAFMRlE AR BR i
EXTI line5 1E N3 4FmeiE CPU B i3z .
5 EM5 RW 0 0: F Ml 5t i
1: HAFMRlE R BR i
EXTI lined {E N3 4FmelE CPU B3z .
4 EM4 RW 0 0: F /Ml 5t i
1: HAFMRlE AR BR i
EXTI line3 1E 3wl CPU B3z .
3 EM3 RW 0 0: F{-Mals 5t i
1: HAFMREE AR BR i
EXTI line2 fE 34wl CPU B i3z .
2 EM2 RW 0 0: FHLFMRRE BT
1: HAFME AR B
EXTI linel fE N3 4FmelE CPU B i35 .
1 EM1 RW 0 0: FHLFMRRE BT
1: HAFME AR B
EXTI line0 1E N3 4FmelE CPU B i35 .
0 EMO RW 0 0: FHLFMRRE BT
1: HAFME AR B
11.3.10. EXTI HF17 2B
¢)
MR 15 g2l g g e saaaeaaasassayas oo oo < oo
et
EX- ] | I ]I ] ] ] ] ol =] B B I ] ] ]
0| TLR EEEEEEEEEE\CD{ED:OC[IIIQ:[I[I
X TSR
0 Re-
0 | set olo|o|lo|o|o|o|lo|o|o|O|O|oOo|O|O|O|O|O]O
value
EX- R 9 W S D N T O o o ~ © v < » A o
% | Tor Fl B E B R R EE e EEEEEEEEEE
0 Re-
4 | set olo|o|lo|o|o|o|lo|o|o|O|O|oOo|O|O|O|O|O]O
value
EX- o < M N 4 o
o |TLS EEEEEEEEEEEEEEE
< | WIE %%%%%%wwmmmmwwmm
0 R
3 Re-
set ololo|lo|lo|o|o|lo|o|o|O|O|O|O|O]|O
value
EX- vl S 2 N O o | ~| © v < » o 4 o
— — — — — —
gT'§P oo oo & FFE R RS &R
0 Re-
C | set ololo|lo|lo|o|o|lo|o|o|Oo|O|O|O|O]|O
value
0
X
1
o | Re
0 serv
ed
X
5
c
0 | EX- S} =) S} =)
x | TLE pa =] = =
6 | XTIC = E = E
0| RL n n n "
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(6]
MIReg ol glgla g s aaeaassessay s oo oo <loa o
et
Re-
set 0|0 0|0 0|0 0|0
value
EX ~ © 10 =)
o | JLE E E E % o,
XTIC > x = ks
X1 R2 F
SRe-
set 0 0 0 0|0
value
EX-
o | TLE 2
L | xTIC x
6R3
8Re-
set 0
value
0
X
6
C | Re-
- | serv
0| ed
X
7
C
EX- °’ B39 Y g Sl of o | ©f v | o of d ©
0| T s S 553532222222 222
X | MR - = = = ~| = =
8 | Re-
0 | set 1 ojojo0o|j0|l0O|OfO|OfjOjO|0O|0O|0O]|]0O]O]O
value
EX- o w| < ™ ~f 4] ©
o | TLE g = = I S S I S =
< | MR ] glal s s s s L o o oo o oo™
8 | Re-
4 | set 0 ojojo|jof0f0fOf0OfOjO|0O|0O|0O]|]0O]O0O]O
value
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12. BEHIUKREKK(CRC)

12.1. &4
WRAEERZ W, CRCIHEHRITRHAN 32 A, 1257/ CRC 4R,

12.2. CRC T E K

B i CRC-32 (LLKM) £Iix: 0x4C11DB7

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

B RN 32 BRI R S AN A

B General purpose ] 8 i 77 f748 (Al gl FAE RIS 7748

B R 32Dbits HdE 4 4> AHB

12.3. CRC IhfeHik

12.3.1. CRC ¥EH

< 32-bit AHB bus >

32-bit(read access)

crc_hclk
R Data register(Output)
CRC computation

32-bit(write access) @

Data register(Input)

12-1 CRC i 5 BT HEE]

CRC it H B ILHH 1A 32 M 45 17 2%«

®  XNIZEAFARIAT S HAER, fENMNGAAEE, AT ELE T CRC THE 1 Bk .

®  HZFAF AT EARAERS, IR [H] K CRC T4 R,

B— IR B NBIE AR, A BT — X CRC iH 545 BNE 52 45 B 44 (6 AN 32 fir -3k 4T
CRC I, MBI HITHE).

2 CRC IEFETHER, SHEA/ESIHIE, B3 CRCIHHEE K.

A Ll S % B A 74 CRC_CR [ RESET fi >k #H B 77 {745 CRC_DR }y OXFFFF FFFF. ZERA/EAN I A7
%% CRC_IDR A %4 -
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12.4. CRC &%

12.4.1. FIFEEFFE (CRC_DR)

Address offset:0x00
Reset value:OxFFFF FFFF

31 [30 [29 [28 [27 [26 [25 [24 [23 [22 [21 20 [19 18 [17 [16
DRJ[31:16]
RW
15 [14 J213 J12 J11 J10 [9 |s |7 |6 |5 T[4 [3 2 J1 TJo
DR[15:0]
RW
Bit Name R/W Reset Value Function
310 DR RW 32’hFFFFFFFF YEHEAERT, ENRANTAR. SRR, REEZ
il CRC 545 R .
12.4.2. B EIEFF 2R (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%
XL FHE— DRI 7. 2% F8 Ao CRC_CR
HAFEEM RESET A& AL,
12.4.3. #&H|%FF#(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 -
0 RESET 0 G B AL, FSREAL CRC M. %A HEEWE
A, B EINER .
12.4.4. CRC #7804
(6]
f | Reg
s |iste | & 8 Q| & & & & J Q & K K 3| B 5 & 3 I G S 3 S o @ ~| o w ¢ o & O
et | '
0 CR
x | C_ DR[31:0]
0 | DR
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7
@
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

C_I IDR[7:0]

A OX O

set olololololo]|o

o

O
RESET

WO X O

set
val-
ue

o
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13. B/ B FHE#(ADC)
13.1. fajfr

A EA 14 12 71 SARADC (successive approximation analog-to-digital converter) . Z#Huits 11
AR B @, RS 9 AMAMERIEIE N 2 NN R IEIE .

I TE R B U] DABOE IR JEZE . AR e S AT A A TR ECE A N 5 16 L
A A .

AL, watchdog 76 ¥ 2 A I 15 e A\ B B HE 17 FH P 8 SR ey e AR R

ADC LI | FEARSIR T igAT, A aRMHRARHI Th#E

13.2. ADC Z E4&#:

m o EERE

Zn

> 12bit. 10bit. 8bit 1 6bit 4> # K Al i &
> ADC ##uita): lus@12bit (1IMHz)
> AfHE
> T YRRE AR (A
> AR AR I EE X AR

m (RIFE

> ONIRTOFEERAE, BRIK PCLK S, TR 4ERE& 14 ADC PEfE
> AR Bk DU PCLK 3847 77 AR i th
B RIS
> 9/MIMIEL I IEIE: PA[7:0]81 PB[1]
> 1/ temperature sensor JHiE
> 1ANAEZEHLIEIE (Vrernt)
B R R SR Lo

> AL
> AEEMMERTEA S (TIML B3 GPIO)
B

> U (single mode): FJ LR 1 AN OB TE ECE P AR — R Y1
> E4E I (continuous mode): % 4 il vk A i E
> AiESHE K (discontinuous mode): FRikfilk, HAgi A IE 1%
m e
TERFESE
TERG S o
TEE LR s TR
BAE )M A
i
B AT

(m

YV V V VYV V

101/267



PY32F002A % F it V1.2

13.3. ADC ThEfiR

13.3.1. ADC {2/

K 13-1 ADC channel with analog switch

13.3.2. &t (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;;‘;“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 I—
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« |




PY32F002A % F it V1.2

% 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.

FEA# ] ADC #5460, ZHHATIHEERAE . AHER TIEBR0 B RS 2 10, T T 248512 offset error.

RHERRAE R b B HE R HE
ADC L BRH#

SRS 3 kT ADC .
ADC R

B E ADCAL=1 7] j3 Bl ifE, et R fefE ADC KA RERT (ADEN=0)J33l, HAUZCRIEFERAN EEN
ADC iy ot . e S, ADCAL #AEF 0.

24 ADC ) TAE A KR AEBAS T (VCC 738 /& ADC offset fi#% i F B K &, R Rz , HEHE#HTH
DR HEARAE o

RHE A T 72

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

m  %E ADCAL=1

B %f53] ADCAL=0

13.3.3. ADC FF<#z#il (ADEN)

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

ADCEN £z i TR0 5 B oC ] ADC.

LAN AJE F ADC ff3d

1. i ADC_CR ZFf£#+ 1 ADEN £ 4 1

ADC ¥t (1% B ADSRART K Ji 2 al (1 R i A i3 31) H A1 s i S Sk A 3 s FF I

LAF 25 ADC fit 2

fi# ADC_CR aifE#5 1] ADSTART 7254y 0 Uitk ADC AER: i ferh. 74, "X} ADC_CR #F
17as ) ADSTP & 1 RAF 1L IEFEREAT I ADC ¥4, JF551F ADSTP {175 O(F 0 Fne#fs 1k 58 L ).

it fE ADCAL #EHE R RR 2 J5 1) 4 4~ ADC B4 [a] 3+ H. ADCAL=1if, 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 B4

ADC H.A XU #hifiZa e, ADC i 4#(ADC_CLK) #hs7 APB 41 (PCLK). ADC_CLK A i W5 a] f (1) 4
PR
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PCLK > »| APB interface

RCC

(Reset&Clock » /1/2/4/8]
controller) 1 16/32/64 Analog ADC

ADC_Clk

CKMODE

& 13-3 ADC clock scheme
2% 13-1 fi B8 AL e - 4f 22 8] ) ZE IR

. Latency between the trigger event and the start of
ADC clock source CKMODE[3:0] NRERE conversion (T J9i&hELD

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. fic & 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 Rix4s ADC_IER. ADC_CFGRi. ADC_SMPR. ADC_TR. ADC_CHSELR Al ADC_CCR % {7,
A i7E ADC T (ADEN = 1) HIo#:#eila] (ADSTART = 0) (15 0L N A Redk AT 5

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

13.3.6. EiE % (CHSEL, SCANDIR)

A 11 B E FHIEIE:

® 9 M\ GPIO FIHIGI AFIEU A (ADC_INO...ADC_IN9)

©® 2 N PEBUR N G B2 AR NS H HUE)

ADC W] DL — A B — il i 5 H s34 — A7 A1 iiE .

Wl ) A 5 7 6 AL S T 1 B 27 A7 %% ADC_CHSELR it de: SN BB A L1 —fk
EES DA

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

@ SCANDIR=0: [ i 9 ##: MiEiE 0 FJiHIE 11

@ SCANDIR=1: [li&49##: MidiE 11 FiEiE O

TR AL A VREFINT Py il i
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TP AR RS ADC_IN10 (TS_VIN) #iE, WiZHHEiEHES] ADCL_IN1L #iE (VREFINT) .

13.3.7. FI4RFERAFERT H] (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. BREEAEA (CONT=0, DISCEN=0)
RIS, ADC $AT — IR FI e, B A ik i)i@iE . 24 ADC_CFGR1 #Ff7## ) CONT=0,
DISCEN=0 i}, ADC A5k Hufis.
ADC ¥4 ] (i TR R 5 108 3«
e 7£ ADC_CR #Ffr#s1iE ADSTART fi
o T fih 2 = 1F
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(FAI4:i ) trb B AL
W EOSIE A7 & A7 =2k — /> iy
AR5, ADC 15 1R B 2T I i )k S B ADSTART T B AL
T AR IR, WA RN 1 — T

13.3.9. ELELFEEBR (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. EELFH B (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. Ja3h 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 Ui B H il ADC # 4 (F 2 7 IEfE#ET. 4 ADSTART=0 i}, AJEHE 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.

FE AT IR)

S 40 T FH (N 16 b I 30 45 ) R P 80 0 AT SR IR VR ST P ) 2Ll o

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)

13.3.13.

S )

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]

¥ 13-4 analog to digital conversion timing
1% BT PRI B (ADSTP)

FH#At % B ADC_CR 1728 1K) ADSTP=1 7] L5 b4 a7 IEFE AT %64, EA47 ADC 34F IFil ADC
ANZWIRAS, N T IREE AR I HE#% o
2 ADSTP MR BN 1, AT 2400 5 e b b H 545 2% 57 (ADC_DR 25 /785 A H 2410 L (i 34T

Rk b b 3R B A7 (RN E# R 5 ADC IR 23 38 1 2 i3k AT 56 46
—H izt 72 ADSTP fl ADSTART A28 1475 0.

set by SW
DEN _A

vcleared by HW

cleared by HW

et by $W
ADSTART Y _4
State OFF X Start X Smpling CH(n) X Converting X OFF
ADSTP Ay
ADC_DR DATA N-1

13-5 Stop timing
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13.4. HIEB i J 3% e F0 fih & iR P (EXTSEL, EXTEN)

— PREEAR B — A 7 B A 4 T AR BN (B a0 e ARl BN S ik . #F EXTEN[1:0] # “00”,
VU A1 A E L BT B P BT DUR T R e 4. M-8 ADSTART=1 i, il R IEHA 2

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

2 ADSTART=O0 I, AFAT AT fid i 30 2 7208

Source EXTEN[1:0]
fl A 2 1) 00
1E _EFHER 01
TE T B v U 10
TE B FHFIT B ks il 11

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: .

F* 13-2 HhEBfm K
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

TE: AR SR i A IRASRECLAZ -

13.4.1. PREFHEBRK

Y B AR I #0701 A SRR BB PR A e S [R] (tsar) A2 FTAT T e BT i i & ADC_CFGR1 W A7 &3
(¥ RES[1:0] KFECE N 12/10/8/6 Hrials =M FHAN 7 B b FEAR IS mT PR K 3 e 70 R RO PRI fhe i 1]
Featah Kb e 12 7 %8 B2 HARALAR 0.

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

RESSEL tsAr tsar(ns) @ tsmp tapc(tsmp = 3.5) tconv(ns) @
[1:0] (ADC Hsf 401 1) fADC = 24MHz (ADC Frf 4 Ji #7) (ADC Ff 4 Ji #47) fanc = 24MHz
12 12.5 521ns 35 16 667ns
10 10.5 438ns 3.5 14 583ns
8 8.5 396ns 35 12 500ns
6 6.5 271ns 3.5 10 417ns

13.4.2. HHEERIKFELER

ADC il 1N FH B 425 1 (EOC) F44-.

— 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
TAEHRIEIR

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. FH|##4R (EOSEQ flag)
ADC 8 51N &I F 5 #r45  (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. KAEERT 18] B

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

Kl 13-6 J3° 41 ) S U, P
1. EXTEN=0x0, CONT=0

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

ADSTART * ’|\

ADSTP v

coc FLEL AL R LR R I
EOSEQ : :

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 SR, Ak
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EXTEN=0x0, CONT=1,

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

ADSTART ]
we _F 1] 51 ] 31 .
EOC WA WA Wiy N
EOSEQ Al
State OFF X cH1 % cH2 } cHs JcHio JcH11 OFF X cH1 ) cH2 { cHs JcHio Y cH11]  OFF
DR p1 ¥ D2 X b5 ) p1o ) D11 p1 { D2 Y bs X pio ) p11
by S/W byH/Wj
triggered__ ignored %

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

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

CHSEL=0xF, SCANDIR=0, AUTDLY=0, AUTOFF=0
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ADSTART Y
me _F L[+ 5] 1 [ %
ADSTP Y
EOC AL AL AL AL AL AL AL AL
EOSEQ
SCANDIR /|\
State OFF ) cr1 X cH2 Y chs Nerao YeHi) cha) ch2 {cns Ycnaof cHial  stop
DR X p1 Y o2 { o5 {pio)p11)f b1 { o2 { ps X pio) D11
by S/W by H/Wj
triggered__ ignored *

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

13.5. H\EEHE

13.5.1. HIFFHFRMEBIEXTFF(ADC_DR, ALIGN)
TERF IR A5 R (2 EOC Ffd = AE ), e i 4 S B A7 75 31 16 47 % ADC_DR 4 A7 /788 .
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 |65 ]4a]3[2]1]o0

0X0 0X0 DATA[11:0]

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

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

13.5.2. ADC &#, (OVR, OVRMOD)

ADC i MR (OVR) 248 — NP X ph g, Uiy i8R AR b CPU S SEHURT, 55— AN e 44
CEfFBET, BK4ET ADC .

#HEOCIER ‘1 MBM T, X —NHiEkc a5, M4 CPU et ADC_ISR Ziff#H ) 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 i |
E0SEQ R U R
B | i i Lo
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) oy | 07 fosf 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 T T 1
I Loverrun | foverrun |
Read access |_| |_| |_| |_] |_I H H |_|
by S/W by H/WI

13-10 %k

13.5.3. BHEEHF5

¥+ ADC [F563 0818, By 5 a] e kil . XASH R, BAENH EOC F ik F L SCHR 1) A i 2< Ak
PRGSO, E ADC_ISR 2 fE a1 EOC £ B A7, LAz ADC_DR a7 a5 %%
#fti. ADC_CFGR1 ZfE#s4 ) OVRMOD 7 o] i Ay 0 SR8 F i ph =4
13.5.4. #{TH#

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. {RIhFEREE
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13.6.1. HIEBRFE#HEL

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
T MBI E A SRS OUN, AR R 7= A 1 fid R #2420

ADSTART t
ADSTP v

EOC Al

_\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 HBHER F sl
1. EXTEN=0x0, CONT=1
2. CHSEL=0x3, SCANDIR=0, AUTDLY=1, AUTOFF=0

13.7. BHE TR

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 fAE [T EL AL

L A | 1M B "
H
Resolution bits IR BN, AR Wi L
00: 12-bit DATA[LL:0] LT[11:0] and HT[11:0]
01: 10-bit DATA[11:2],00 LT[11:0] and HT[11:0] ;g’;g‘”ﬁﬁaﬁ 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 voltagpl
HT
Guarded area
LT >
Kl 13-12 BEE T IR X
#* 13-4 BHE ik
Channels guarded by the analog watchdog AWDSGL bhit AWDEN bit
None X 0
All channels 0 1
Single channel 1 1

13.7.1. ADC_AWD_OUT {& 5% =4

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. BEARBNMARSHEE

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 1l

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 MIEHLE A KA (AWD Frik)
o MRFEM B S5 TR K 4 (EOSMP Frik)

o MR M KA (OVR 15 &)

ME K R REALH T RIE i E ADC I

%% 13-5 ADC H1l#7

H e Hmd R
s EOC EOCIE
¥ B s R EOS EOSIE
LR TR B A7 AWD AWDIE
KFERY B4 EOSMP EOSMPIE
puRi OVR OVRIE
13.10. ADC #H 7%
13.10.1. ADC AR & 748 (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| rcwl |rcwl rc_wl
Bit Name R/W el Function
Value
31:8 | Reserved
BHLE 14
2456 o F R BB ADC_LTR A1 ADC_HTR ZF 7 28 dmfE MBI B A . S 115
7 AWD RC_W1 0 N
0: THRWETTHEMFRAE (BB EBERZENRE)
L: BE IR R R A
6:5 | Reserved
ADC i #
Ml kAR, WHEAIZA . 2 EOC br& B BB — i 2 5 .
4 OVR RC W1 0 M5 1750
0: LI #E KA (B ORI FIERRIZAL
1. R RAE
ST i
CHSEL o7 356 1) 7 5 i e 5 R A B AL %A . S 135 0
3 | EOSEQ | RC.WI 0 0: B FFAIRAT R (SR B E R R R % )
1: 47 5158 i
LIS T
A IEIE BRI 4 B 5 W R 45 AT DA ADC_DR A7 28 sk ), AffFE
2 EOC RC_ W1 0 PLZAL. S 13 0 B ADC_DR FF /72875 0
0: HER,HEA TN (BHEYCENERERIZIRE)
1: BIEFEH DK
KA AR, R R M B S ), SRR E %A, S 1350
1 EOSMP | RC_W1 0 0: AATERFEM BEE AN (BE A DA NERE R IZRE)
1: RFEMBegh
0 Reserved
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13.10.2. ADC H i ff g & /748 (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 S 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. | AWD- Re Re OVRI EOSE- EO- EOSMPI Re
S S S S S S S S IE s s E QIE CIE E S
rw rw rw rw rw
Bit Name R/W Reset Value Function
31:8 Reserved
HALE [T W g gefr
WA B BB ARG 11 R
! AWDIE RW 0 0: HELE | P I A A
L. BUE 1) o W B
6:5 Reserved
ADC Z# W fdigess
B A o B AT 2k P e
4 OVRIE RW 0 0: ADC i #sh i Aot
1: ADC i #k Wi ffige
75 &5 3R v T e A7
B AT o B AL T 51 45 R A A
3 EOSEQIE RW 0 0: FE 112 it b At
L. JPHIgE A i e
e b SR T RE A7
A 175 o B T 3 e 5 SR R BT s
2 EOCIE RW 0 0: 4t o h T AR i
L BRI iR
RFEAR B S R W ge
AR 175 o B0 8 3 SR A 26 225 B R W Ao
1 EOSMPIE RW 0 0: SRRERT & LA IR
1: RFEbRELE R P i fliAe
0 Reserved

PiBH: 24 ADSTART=0 B (Fffi (R ¥ B AT A 4 1B 72 347 B4 1T DA 5 ix s fy

13.10.3. ADC ##|%77%8 (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
ADCAL | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res Res Res

Is

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

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

Res | ADSTP | Res | ADSTART | Res | ADEN

rs rs rs
Bit Name R/W Reset Value Function
31 ADCAL RS 0 ADC it )a2h, BAFiE 3 ADC &R, BEIE5E
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Bit

Name

R/W

Reset Value

Function

JR 5 B B B35 O

0: KLHETE IR

1: 5 1 K1E ADC, iy 1 KR EE AT

30:5

Reserved

ADSTP

RS

ADC {5 1E ¥ i 4

RO B IE R E S IERAT I (ADSTP iy

)

A T F I L 34 52T A e i & I BEE A1 [

bRz AL

0: A IEAE#AT I ADC 15 1 F &

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

Reserved

ADSTART

RS

ADC JE &4

WA EALZNL G 5 ADC i, fR¥E EXTEN[L: 0]
PR BB Ok R s B W R ST RIS B, 3 R f
R FAE R A B AZ AT A B -

— T R =, (CONT=0, DISCEN=0), %4k
IR E I (EXTEN=00): 4 5e sibr & 45 H
(EOSEQ kri&)

— RS M I (CONT=0, DISCEN=1), %4k
IR BN (EXTEN=00): ##fsEdbrdE (EOC)

— HARAE LR . $4T ADSTP v 42 )5, [AlH)
ADSTP 5 & N AE 0 2 I

0: WA IEFER TR ADC #4

1. 5 1 )83 ADC, %R 13K ADC IETE#AET]
REIEAE i,

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

Reserved

ADEN

RS

ADC ffi g4

B B AN RE ADC, ADC HHE& 1.

0: AM#fE ADC (OFF state)

1: figk ADC

13.10.4.

ADC ECE & 773 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
AWD | AWD DIS-
Res Res AWDCH Res | 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-
WAI | CO ) ALl SCA
Res T NT RI\D/IO EXTEN[1:0] | Res EXTSEL GN | RES_SEL DIR Res Res
RW | RW | RW RW RW | RW | RW |RW [RW [ RW | RW
Bit Name R/W Reset Function
Value
31:30 Reserved
BRI EE R, A TE R A& B %A
DL 1710 M 000 32 3¢ 1 i N T
0000: ADC #i3l4i \iBIE 0
29:26 | AWDCHI[3:0] | RW 0000 .
[3:0] 0001: ADC fitlf NiEiE 1
0010: ADC ftlf N g 2
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1011: £

1011: ADC HH4iNiEIE 11

1100: ADC il NidiE 12

Hofthfl: AL

% AWDCH[3:0] 7 Fc & {388 th 75 2 B 3 CHSELR #7748 B
{2 ADSART=0 B} (HFR¥EA IETEHAT ) VPRI S X sy

25: 24

Reserved

23

AWDEN

RW

BHE [ 11 RE

B AT EANE R IZAL

0: AMERERILAE 1S

1. fERER 1

24 ADSART=0 it (i fR¥ AT IEFEJEAT (56 ) SUVFIHT I 2Ehr

22

AWDSGL

RW

i B T A T AR | 1

P T LR W% R S B 14975 AWDCHI3:  O)fir e B b
o A

0: TEFFA BN L RERIE 14

1o {5 MEi R T 1

{024 ADSART=0 It} (BRI IEAEHATIEESO Vst S ixeep:

21: 17

Reserved

16

DISCEN

RW

LA

WA AT B EAERRZAL, FREAMERE IR E SR A

0: MEREIEIESAL

1: fHggIRE AR

ANT] BE B A e JEE s AR s e IE S, 2510 B DISCEN=1 #/
CONT=L.

{24 ADSART=0 b (HfR& A IEEAT IR RVFHRMES X847

15

Reserved

14

WAIT

RW

SRR

AR AT B B AEBRZAL, e BE AR e 2

0: ZEFFLIRmIIC

1: ZERHEHEFTIT

{2 ADSART=0 I (HfR¥EA IETEAT ) RRVFIIE 'S IX B

13

CONT

RW

YR E B AL

AT B TSR AL, R E N 1, BEINZNER, S —FUR e
#e

] BEREAT A AR A X U A B S 2, 22 1EE DISCEN=1 #/
CONT=L.

1N 24 ADSART=0 i (BATREEA IEAERMTRIE ) O 5y

12

OVRMOD

RW

T B HAR

A ] B AEBRZAL, e B S R H A 5 5

0: Yid#k kA m, ADC DR Zf7 s i IH{E

1: 3k AER, ADC_DR FFfEas il b — e 45 S
{4 ADSART=0 ] (HfR&AE IEEAT ) RVFHRMES X847

11: 10

EXTEN[1:0]

RW

00

A0 UK S A AR P I 3R

WA AT BAE R AL, BRI S A AEOK )

00: FEMFIRSHRC A RS CRAF sl

01: LFh-ySAE R B AS I

10: T B U AR DR Sh G I

11: EFHHATT B RE AR DR S U

{4 ADSART=0 i} (BRI A IEEAT IR RV RS ixLefr

Reserved

EXTSEL[2:0]

RW

000

AN IR Bk

AL Al R 45 R B (1 A A
000: TRGO(TIM1_TRGO)

001: TRG1(TIM1_CC4)

010: TRG2(Reserved)

011: TRG3( Reserved)

100: TRG4(Reserved)

101: TRG5(Reserved)

110: TRG6(Reserved)

111: TRG7(Reserved)

ALIGN

RW

B %t 55
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R BN B % AL 35 A5 X 5 B X 5%
0: £AXF5%
1: AR5
{4 ADSART=0 b (BRI A IEEAT ) VPR X Lfr
RAE VW B AL IR PR PR
00: 12 fif

4: 3 | RESSEL[1:0] | RW 00 01: 10 f
10: 8fi
11: 6fr
{24 ADEN=0 I} AT A A X e 7
EREL) a2
WAERT W B A%, BRI

2 SCANDIR | RW 0 0: [A Lk (MBI 0 3id@iE 11)
1: AR (B 11 2iE1E 0)
{4 ADSART=0 b} (BRI A IEEAT ) VPR X Efr

1.0 Reserved

13.10.5. ADC Fit B %772 2 (ADC_CFGRY)

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

Res

Res | Res | Res

Res

Res

Res

Res

Res

Res

Res

Res

Res

Res

Res

Res

Bit

Name

R/W

Reset
Value

Function

31:28

CKMODE
[3:0]:

RW

ADC B 8iiat, BAF T s B AEBR 1%L, & EEHL ADC BIR £
0000: PCLK

0001: PCLK/2

0010: PCLK/4

0011: PCLK/8

0100: PCLK/16

0101: PCLK/32

0110: PCLK/64

1000: HIS

1001: HSI/2

1010: HSl/4

1011: HSI/8

1100: HSI/16

1101: HSI/32

1110: HSI/64

HoAth:

V24 ADC RifERf ADCAL=0, ADSTART=0, ADSTP=0 and
ADEN=0). M4 o iR I Ly

27:0

Reserved

13.10.6.

ADC Rt} [R] & 7488 (ADC_SMPR)

Address offset: 0x14
Reset value: 0x0000 0000

31

30

29

28

27

26

25

24

23

22

21

20

19

18

17

16

Res

Res

Res

Res

Res

Res

Res

Res

Res

Res

Res

Res

Res

Res

Res

Res
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15

14

13

12

11

10

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:

Reserved

SMP[2:0]

RW

000

PEaINE b e
AT T B 2 A IR B T A S TE 1) KA B )
000: 3.5ADC 4 & #1

001: 5.5 ADC I JE 4

010: 7.5 ADC % & 34

011: 13.5 ADC 4 & 3t
100: 28.5 ADC H}%H & #
101: 41.5 ADC % JE #1
110: 71.5 ADC 4 & 1A
111: 239.5 ADC i 4 & 3
X% ADSART=0 B (HFREA IEFEHAT ) SRvriir

HiXuefr

13.1

0.7.

ADC B HBIE®F % (ADC_TR)

Address offset: 0x20
Reset value: OxOFFF 0000

31 30 29 28 27 | 26 | 25 | 24 | 23 [ 22 [ 21 [ 20 | 19 [ 18 [ 17 | 16
Res Res Res Res HT
RW |RW |RW | RW |[RW |[RW |RW | RW | RW | RW | RW | RW
15 14 13 12 11 | 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res LT
RW [RW [RW [ RW [RW [RW [RW [ RW | RW [ RW [ RW | RW
Bit Name R/W RIS Function
Value
31:28 Reserved
BALE T i R E
27:16 | HT[11:0] | RW OXFFF | BT, & SUBHUE 1 T4 s i AE
4 ADSART=0 i CH{RIEA IETERHT IR RVTFRIF S ix Lehy
15:12 Reserved
BALE T ICEE
11:0 LT[11:0] | RW 0x000 | BXHFATHED, & XA THKER{E
4 ADSART=0 i CH{RIEA IETERHT IR RVFERIF S ix Lehy
13.10.8. ADC BBk B HF % (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 EL9 EL 8 EL7 EL 6 EL5 EL 4 EL 3 EL 2 EL1 ELO
RW RW V?/ RW RW RW RW RW RW RW RW RW RW

Bit Name R/W Reset Value Function
31: 14 Reserved 0
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13

Reserved

RW

B SR, TeskbRIRE

12

CHSEL12

RW

Wi 12 (VREFINT) d#{fife

0: FKikrhiziEiE

1. EiZiliE

{24 ADSART=0 i} (BifR& A IEEHATHH) Rvrit:
Bi%fr

11

CHSEL11

RW

Wi 11 (TS) EFR{LRE

0: RikFiZiBiE

1. EiZiliE

{24 ADSART=0 i} (BifR& A IEEHATIAH vrgit:
Bi%Ar

10

Reserved

RW

S SR, ToSkbRIRE

CHSELX

RW

0x0000

WIEIERE

AR E XA, & P A HamiE

0: AIEFHNIBIE-x

1: RN EIE-x

X4 ADSART=0 i (HifREA IETEHHT ) i

X

13.10.9.

ADC ##E % f74% (ADC_DR)

Address offset: 0x40
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DATA[15:0]
R I RIRIRIRIRJIJ]RITRITRITRITRITRIRIRIRIHR
Bit Name R/W Reset Value Function
31: 16 Reserved
LIS AEi
15:0 DATA[15:0] R 0x00 AL R BRI E e g R T b A AR . 2
s A2 A 0] 55 B A 0 5
13.10.10. ADC RHERE B R AT 7728 (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. | CALFAIL Res Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
R RC W1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res CALSMP[2:0] | CALSEL | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
RW RW
Bit Name R/W Reset Value Function
Calibration flag, #rd& ADC &HEIEAEHET .
31 CALON R 0 1: ADC RHEIETEHEAT
0: ADC Rk D45 WBiIR 5 3 ADC Kk
Calibration fail flag, &7~ 7T ADC 1A 75 1K
1, 5 CALON ft & 1% i .
CALON=0. CALFAIL=1: ADC k%
30 CALFAIL RC W1 0 CALON=0. CALFAIL=0: ADC &t %1h
CALON=1. CALFAIL=0: IEfEfHE
CALON=1. CALFAIL=1: J&RZ
WirEEAL, S L EFETS ADCAL=1
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Bit

Name

R/W

Reset Value

Function

B

29:14

Reserved

13:12

CALSMP[2:0]

RW

Calibration sample time selection

RIELLU RS R, Bt E calibration fIREEM XY
R ) A A4

00: 24> ADC I i H A

01: 44> ADC ih & #

10: 8> ADC I E 1A

11: 14> ADC i & & 1

REHER A & SMP I RIRRG, RSl R
B, AR B 2 R v S UK ) ) A

11

CALSEL

RW

Calibration W& 800, F Tk i B HEM
ES

1: K OFFSET LUK 2

0: HIZiE OFFSET

10:0

Reserved

0

13.10.11.

ADC B E & 7% (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
WAL IR RN, BT BTSRRI ZAL, R AR IR
PEAE
0: AMfife
23 TSEN RW 0 .
1: fifigE
{4 ADSART=0 K (HIfREA IEFEHHAT IR irss
KLy
HEHE Vrefint fENL, AT B EFERRIZAL, (EREIANERE
FL#E Vrefint
0: AMfife
22 VREFEN RW 0 .
1: fifigE
{4 ADSART=0 i} (HifR&H IEEBAT I Rvrit:
HIXLfr
21: 0 Reserved
13.10.12. ADC FHF BB
(6]
TR a8l al) e n g8 as s g s alyss oo oo« o o
et
(@) o
ADC o x| w o =
0 | _ISR <;( c>> 8 8 8
X L L
0 Re-
o | se 0 ololo]o
val-
ue
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0 NIav o o o 013SHD o o
= [a =)
T lawsoal  © o =2 o o T13SHD o o
4 31003 o pwodc o d1avos o o Z13SHD o o
€ -3503 e o o o |€13SHD| o .
v ETEING) o disav o [thas say— 2 o ¥13SHD o o
S NOITV o m o G13SHD o o
9 B o = o |913SHD| o _ o
W — 0 S
VA 1AMV o n o o o /13SHO o 0 o
L8 =
8 i o o |813SHD o = o
<
6 o 613SHD o a o
0 o o o
1T o [TT13SsHD| o o AESNA) o
T dOWJAO ° ZT13SHD| o ° 01 o
T 1NOD o o dNSTVO o
VI LIV o o
qT o
oT N3OSId o =
LT —
8T —
6T —
0c —
)
T2 3 -
7z 19SAMY o W - EEERIN
€z NIAMV o - N3SL| o
44 —
14 —
9¢ o —
JX7 5— o -
I o
8¢ =2 o o
62 < a
0 SO o TVATIVD o
TE ™Voav| o © o NO1VD o
> O ox RN O RN owd _t|.9CF2_t|_ECMR_t|.eCR_..Ll_ncCHL _tl_ncCR_tl_e Q0O _tl_ecc o
go QY [5%3 20 [8E35 29F |€8S3520G38520ae SRR aSSR0F 2aS50 RT3 Q00 @8T520% ¢y
uHSH O XO< O X O o o X000 O X+ O O X < O XN O O X N o O X < O O X < < O XMoo
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et

Reg-
ister

31

30
29
28
27

26

25
24
23
22
21

20
19
18
17
16
15

14
13
12
11
10

ue
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14.

14.1.

kL8 2% (COMP)
®iA

R NER 2 MMBEA 8% (general purpose comparators) COMP, 43%l/& COMP1 1 COMP2. X
AMEEHRT DUE S SO, AT BLS timer ZHA 75— A
Fe s nT DARE an A

14.2.

14.3.

BRSSP AR AR DD FEAS AN iR 1) e
RS 5
53k H timer i) PWM i &E#:1, Cycle by cycle L3 il [7] #%

COMP X Et

FEAN LA AT B IE S SN, DASCEIR S ) i ik 4%
>  Z#&1/0 pin

> HJEVCC

> T AR AR ) L

> WESH RN > IR 3 N Bl (14, 1720 3/4)
IR D Re v A B

A Zh R P T 5 R Dy

i AT AR SR B 1/O B timer S AE Jyfih

> OCREF_CLR 4} (cycle by cycle [f)H 56D

> NPGE PWM shutdown f3] 45

COMP1 1 COMP2 #] LI & Fi window COMP

A~ COMP HA T =468 /1, AESH AMIKDIFERI (sleep I stop BLx0) (Rl GaEid EXTD

COMP Ifgeifiid

14.3.1. COMP EH
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FLTEN

COMP analog COMP1WINMODE
i\ COMPLINPSEL
peg [ COMPL_INPO ;% WINMODE
PR COMP1_INPL COMP1_INP|
COMP1_INP2 S COMP1| OUT
PALL] > comp1_INpEOMPL >
/]
Y Vrernt ¢—/ COMPLINMSEL]
/2 Veerny,
s %VREH“
e N, NIV V""'"‘, AN
vee [F COMP1_INMO |\ e g
T vour —coueL o —
PBL - W NI, NI, R
PAD COMP1_INM3 N2 N2 N2 N
COMP2INPSEL|
- COMP2_INPO ¥
PBS COMP2_INPL < ¢ ¢ + comed out
PA3 COMP2_INP2 cccc WINMODE COMP2 —»,
COMP2_INP3 C ¢ C -
PR3}
COMP2_INM
VREF1P2 >+ COMP2INMSEL |
OPA %V,
" TRENT | COMP2WINMODE
% Veesny.
5
(% Veawr_
Scaler T % Veenr| E E Vaerr
5
SCALEREN ”
% Vrennt r SCALEREN [€«——
% Vrerint

COMP_CTRL

PAQ/PA6/PA11/P BO/PB_‘Lr
»L

COMP1_OUT

COMP1 interrupt request

COMP1 P(iL

FLTEN

L COMP2_INMO

vee
Ts vOUT| _COMP2_INM1

PB3 COMP2_INM2
PB7 COMP2_INM3

pA2[(-COMP2_INMA

TIM1_Ocref_cr
TIM1_IC1

P

(to EXTI 17)

TIM1_BK1

PA2/PA7/PA12

COMP2_OUT

COMP2 interrupt request

> ]

compP2 POi

(to EXTI 18)

TIM1_BK1
TIM1_Ocref_clr
TIM1_IC1

14-1 LLR a8 R RIHE B

14.3.2. COMP EHIFI NS5
FE LU BN 11O, WA ZU(E GPIO 734745 H il i B 4D =X
Ee s s T LUl i /£ GPIO A H DRei@iE (alternate function) #H:H| /O pin.
A A AT DAFE OB RIS timer [5IN, 1AFICLR H1:
HERAEHAR, PWM {55 1'% 2 shut-down
f#i ] OCREF_CLR #fi \ ] Cycle-by-cycle Hi sz il

ik 5 00 (B A A 3
COMP E AL Rk &f

14.3.3.

COMP HEHAT 13> I st
1) PCLK (APB clock) , F 14500 B 2547 ds SR LI
2) COMP i, FTHU0 LB a4 a0 g OB i e s . DR BRI 55 I Bh, Al ds

N PCLK B0 LSI. 2475 ZA1E stop #5230 N LAER, %% LSI.

COMP FEH K A5 S5 A -
1) BRI AS S s RS A7 s . R BRI S RN, ZEANE S A APB SALJE
A COMP Bt {5 A1 (RCC_APBRSTR2.COMP1RST 1l RCC_APBRSTR2.COMP2RST)

14.3.4. COMP 8 MLl

PLE RS AT ARIFE 22 e g HT3g, Bl ansd i AR BE ORI . X T B R 8 Dh B E 2 7R SRR, 5 B R AE 7 A7

2510 AR AT PC (program counter) YEELE, ARSI RRER LS -

Hit, RS HIALIR S A 8 i IS /Y (R0 .
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UIR A0S 56, COMPx Lock A ZE#E B A 1, XA FAAmA R RiE, ©H COMPx Lock fi7.

HLRPUN GERE B A I B ALE 5 B AL
14.3.5. Window %58

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 A 00 window LLAR#s . 8 I AR 0L e s [ el 22 21 /S EL A #3 (1 non-inverting (+3i)
N, R A B R 2 ) 2 B A EL B 23 1) inverting BT NI (-3 o

L AE WINMODE £i7, 7] LUK P/ EL & 25 1) non-inverting (+3 A\ i) #3282, & E 1A 110
pin M1EH .

Input COMP1_INP
g COMP1_OUT
Upper threshold L compP1 INM_| compl S
>
COMP2_INP
. >+ COMP2_0UT
Lower threshold comp2 S
COMPZ_INM >

K 14-2 window comparator

14.3.6. iIR%

RIEE G A M S S SR DU AR O B R e, LR A T A RE Y A IR A ThRE CE{H A8 COMP1_CSR )
HYST £z, A[E T COMP1 #1 COMP2 [HIiE#ThRE)

14.3.7. ThFEEER

FURLEE I DHFERIAL 4 e 3R 7] LU T COMPx_CSR 27 /7 #5 1) PWRMODE[L:0[f K ik A R, LLSEILLE
57 B FH IR B 2 () trade-off. AT 3 R 045 high speed #1 medium speed Wifd, %11 & high speed
mode FHIZHFEE K, ARt /N, JE&, HEEA stop 2 i, WREHE PWR_CR2 %1745 LPR=1 (Rl
i low power regulator fiiH) , 7 E ¥4k % % COMP 7£ Medium speed(PWRMODE=01).

ok, NBEKThEE, APB 4 F1 COMP I #h 4 RCC_APBENR2.COMP1EN (Al
RCC_APBENR2.COMP2EN) |, #AFRIEMTIH COMP Bithiny, AfHEE1%F 1738

14.3.8. HBigsuRk
AT LB % 2 COMP_FR 2947 %%, fiiGE COMP (1% H EJ Th e S AH B FSER: 56 1S o TERIZWE NAE
COMP_EN fERERT 5E %
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COMPEN

FLTEN

b S |_|
B Wik

_yizE’&!{lﬁJ(_ —> ﬂlﬂ{ﬁ —
IS4G I i)

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 it jEge
14.3.9. COMP it

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 & &

14.4.1. COMP1 ¥ 4IFRAF 72 (COMP1_CSR)

Address:0x00
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 | Re | Re | Re | Re | Re | Re PWR-
LOCK uT 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
RW - - RW - | RW | RW wlwlwl!lw RW RW
Bit Name R/W Reset Value Function
COMP1_CSR % 77%% lock
WIEN, REBMIEE. JPEA, W8
31 LOCK RW 0 COMP1_CSR &7 A 32 i
0: KREiE, WiEEEANFHE
1: B, BANTAARAE
COMP1 iRz
30 COMP_OUT R AR, BT COMPL 7E48 it Mtk 35 35 1 i HE e
29: 20 Reserved
COMP1 Thieiztig £
MRS, EEE T SRR kA COMPL I
. g T IR, IEIR TN
. 00: High speed
19: 18 PWRMODE[1:0] RW 0 01: Medium speed
10: High speed
11: High speed
VE: 1% bit 4% LOCK Zhfgs.
17 Reserved
16 HYST RW 0 COMP1 Hl COMP2 iR # T REfdi e 42 il
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0: IR LhRESRS ]
1: B ThBEfHAE

COMPL ik %
AR CnRsA wate)
15 POLARITY RwW 0 0: AR
1: RIn)
14: 12 Reserved

COMPL #irHi&#: (window 50

BAATEAE (nFS A #aiE)

11 WINMODE RW 0 0: 155# INPSEL[1:0]#%#%

1: COMP2 ] COMP2_INP {55

P COMP (1) WINMODE #E 2 A BE [E] (B

10 Reserved

00: PB8
01: PB2
10: PAl
11: Reserved

9: 8 INPSELJ[1:0] RW 00

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

7: 4 INMSEL[3:0] RW 0000

3: 2 Reserved

VREFINT #HINfFRE, i%# VREFINT. 3/4
VREFINT. 1/2 VREFINT. 1/4 VREFINT H{FA]—MEHR
1 SCALER_EN RW 0 EarE S TPNGIE D PR YR VAR

0: A#TJF SCALER

1: ffifE SCALER

COMP1 f#ifEfs

WA S CInR A #aie)
0: Disable

1: Enable

0 COMP1_EN RW 0

14.4.2. COMP1 € % f7%% (COMP1_FR)

Address offset:0x04
Reset value:0x0000 0000

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

FLTCNT1[15:0]

RW RW RW | RW RW RW | RW |RW |RW |RW | RW | RW | RW | RW RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res | Res | Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res FLTEN1
RW

Bit Name R/W Reset Value Function

PUERAS 1 RAF DRI T 2%

e & EER SRV
31:16 FLTCNTL RW Ox0 KEER Py APB B LS. JEIGHEE R E . REEIREE

BB EEN, SR Ed.
KRETHHUR H=FLTCNT[15:0]

15:1 Reserved 0x0
Pbasas 1 B Thaeic &
LK L 2y b
0 FLTEN1 RW 0x0 ¢ AMER ISR E

1: fHReEA IR TIRE
Note: iZ {7 AifE COMP1_EN Jy 0 i B4z

14.4.3. COMP2 #&HIRRZE HFF4(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

LOCK

COMP_O | Re

uT S

Re

Res

Re

PWR-

Res MODE[1:0]

Res

Res

RW

R

RW RW

15

14 13

12

11

10

9 8 7 6 5 4 3 2 1

POLAR-
ITY

Re
s

Res

Re

WINMO
DE

Re

INPSEL[1: INMSEL[3:0] Res | Res | R€

COM

P2

_EN

RW

RW

RW | RW

R
W

=
=T
=

RW

Bit

Name

R/W

Reset
Value

Function

31

LOCK

RW

COMP2_CSR # f## lock
BArERL, RBEAHEE.
173 FTA 32 41

0: RYPUE, AIELE B4
1: BUE, BN

M EAL, N28E COMP2_CSR %F

30

COMP_OUT

COMP2 % IR 2
AR, BT COMP2 E£S it M 1tk 36 5 1 i B ST

29: 20

Reserved

19: 18

PWRMODE[1:0]

RW

COMP2 Ih#Efi ik £

BAFT TS, w1 DR EUR 1 BL TSR 1) COMP2 FRE B
00: High speed

01: Medium speed

10: High speed

11: High speed

VE: % bit 3% LOCK Zhigfil.

17: 16

reserved

15

POLARITY

RW

COMP2 1Rtk #

WA S R A e
0: ANz

1:

14. 12

Reserved

11

WINMODE

RW

COMP2 A Il frifar i #%  (window 50
AN (RS s

0: 155% INPSEL[1:0]%#%

1: COMP2 ff] COMP2_INP {55

JEREHA COMP ) WINMODE # AN BE [F] IR g

10

Reserved

INPSEL[1:0]

RW

COMP2 A M A\ HIME 515
AT (R pate)
00: PB4
01: PB6
10: PA3
11: PF3

INMSEL[3:0]

RW

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

0101: TS

0110: PB3

0111: PB7

1000: PA2

>1000: 1/4 VREFINT

Reserved

COMP2_EN

RW

COMP2 f#ifEfL
AT RS (R EEH80E)
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Bit

Name

R/W

Reset
Value

Function

0: Disable
1: Enable

14.4.4. COMP2 & % 725 (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
LA 2% 2 RAFIE DR T Has
SKEERT By APB B LSI. S EE ATHCE . REEREGA
31:16 FLTCNT2[15:0 RW 0x0 NS
[15:0] BRI, 55— Fr
KFETH SR #=FLTCNT[15:0]
15:1 Reserved 0x00
Ehds 8% 2 B she il &
0: XLy ukiishae
0 FLTEN2 RW 0x0 e
1. fFRed U Uae
Note: 1% A AI{E COMP2_EN iy 0 i B AL
14.4.5. COMP & fEa3mi4
o)
A e I T S IS S I IR B T T S TS R I I S S R R
et
co | 3 g z A | 2 i i
MP1 | | T o bl o | INMSEL el
0| Cs |9 5 58 T é = O [3:0] ==
S o)
é R S s a 2 P 3l o
0 | Re-
set | oo olo olo 0 olololo|o]o o|o
val-
ue
co =
MP1 FLTCNTL[15:0] w
01 FR o
_ L
X
o | Re-
4| % lolojojofojofo|ofolojofo|olo|o]|oO 0
ue
[ —_— P~ =z
0 |43 a2l |E o | 2 £ 5
MP2 | &| ) c I b o) O | INMSEL @ o
0| _cs |9 g Eg > é = o [3:0] ==
x| R 9 s a 2 z g 8
0 Re-
set 1ol 0 olo olo 0 olololo|o]o o|o
val-
ue
co &
MP2 FLTCNT2[15:0] F q
0 i
N _FR [
1 Re-
t
4| > |ojojojo|o|ojolofofolo|o|o|0|0]0O 0
ue
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15. H&EH 28 (TIM1)

15.1. TIM1 &4

g timer (TIM1) Hi 16 A745 7] 9 A2 70 S A8 IR BN ) H D380 B 4 . & T AR & Mg, AdE:
BNET CRARESO BBkt BRI, s Ay Canth EEBL. fa PWML 3758 DCHE N (19 oAb
PWM) .

Pk e B AN T R T LA P 5 I 2% 20 U8 AT RCC I Bl 2l 20 A 3, MRS BIZZ A0 (3R 1 . =54% timer
(TIML) FEEF (TIMX) timer 525822 1), AILZARFERE . A7) PR K.

15.2. TIM1 = E4&#H

16bit 1] b [ N B R A 2 E R R R

16bit A gufE o Aias, VP TS fR e A2 R 4T 1 2 65535 #1534 Con the fly)
21k A AL IEIE

> HINAER

> B A

> PWM =4 (e shost 50

> Rk =

W BRI AT g AR A A M Y
W (AT S P I A R E I 4 T (1 [R] H
B BRI, ETTEERE BRI A R A g
B R T DR E I 28 A 5 5 BN EADIRES A SRR
B PR DU FA
> HOFT PR B R, THEER IR GBI BEEE N AN RO
>l
> AR
> Rt R
> MR

SCHREHEE U (IEZD) gl 88 A0 04 58 AL HT 2R ZR A% IR0 FiL i
fish i N AE 9 A1 B S o 5 2 ] ST PR A
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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 75 20 4% 1) X2 B 2% 2R A AT 1]
15.3. TIM1 Zhee iR

15.3.1. RHE#T

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 ISR FE (O RV R ) R TIMX_CR1 #7881 UDIS 7% T 0 I,
PR A SRS T U AR 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

Ty s T LUK HEGE I B 4% 1 31 65535 Z (Al AL EE M. BT A (FE TIMXx_PSC & {74+ )
16 fL 7 A7 Szl 16 FLvh#oas . DONIXANZER A7 a5 i A7 St an, " EREAEISAT IS EekAs . BN T S a8 1)
SHRAETT — UCE A BRI R
K 16-2 1K 16-3 45t 1/ AE Tl Wi as iz AT, it s S Hmsl 1.

CK_PS€

JUtutu U u eyl

CEN

Timer clock = CK_CNT

RN s I e

Counter register

Update event(UEV)

i

Prescaler control register 0

A

Write a new value in TIM1_PSC

Prescaler buffer 0

X

1

of1fofajofafof1)

Prescaler counter

15-2 TSRS HON 18T 2 b, M P E

JUtutU iy Uyl
CEN ‘

U U

CK_PS€

Timer clock = CK_CNT

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

Kl 15-3 HT IS EON 1 &S] 4 I, THEE R

15.3.2. {H#BER
b =
o, RN O B E BT RS, SRE A O EHFFI TS I — MR
AR AR, 7R R S Lk O TR A R R, AR . B0, 1
TR B, P A
7E TIMX_EGR 2 7788 h (L B0 77 2 P MRS s ) ) B 8 UG Srth [0 RE 7T DA 2 — A S i
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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) ‘

Kl 15-4 THECER I IR, AR Bl AR T 1

o psc Uy
CNT_EN ‘

Timer clock = CK_CNT ﬂ ﬂ 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 I, PRI Bl SR T 2
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CK_PSC m w

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 15-6 TSR I, AR BRSO 4

CK_PSC

CNT_EN ‘

Timer clock = CK_CNT ﬂ

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

[ |
Counter register 1F 20

|

[ ]

[—

15-7 tHEER I P B, A BRI Bl T8 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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o pse Jutuvirudugdu

CNT_EN |

Timer dock = CK_CNT Uy uyl
Counter register Fo
Counter overflow [

Update event(UEV) [

Update interrupt flag(UIF) ‘

Auto-reload preload register F5 36

Pl

Auto-reload shadow register F5 >< 36

Write a new value in TIMx_ARR

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
1) T vas S

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 #3471 (i o 07 sle il P AR ) #) e B UG A, WBIRIRERT BL A — N EF A

WHE TIMX_CRL Zif74% 1) UDIS 77T LAZE 11 UEV SfF. 33X FETT LU G 1) T 200 5 A7 45 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
I FLTR A 5028 (1 T H0a% S8 AN O FFIR (R T 0 R AN AR o

geAh, R BE T TIMX_CR1 77 as 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 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 EE IS EE N TIMX_RCR /288 H N &
B TS AT 2R IO S B E (TIMX_PSC 27 /745 1) -
B YT E SN A AL 2SN T A (TIMX_ARR A {748 I 2) -

TE: SR TS RN AT ST, BRI — AN A PR 2 T 4
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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 ‘

T T T T T T
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

CK_PSC m w

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) ‘

K 15-12 THECE T P L, SR o SR 7N 4
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CK_PSC

CNT_EN ‘

Timer clock = CK_CNT ﬂ

Counter overflow

Update event(UEV)

Counter register 20 1F /00
[
[
[—

Update interrupt flag(UIF)

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

oK psc Ty e Uyl

CNT_EN ‘

Timer dock = CK_CNT Uiy uyl
05 (04 03)(02)(01)(00){36) 35)(34)33/32) 31} 30/ 29
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register FF 36

/

Write a new value in TIMX_ARR

B 15-14 THECEEIS Fr I, 0 o R s B 1 B T A
e SRR (7 L/ T 4R

FEFP g SR, TR AN O FRARTHECE] A S ME (TIMX_ARR Zif7#8) -1, 7oA — M 3,
SRIG A RIS 1 9F B — AN s T g 5 N O FRAR BB ih 4L
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 ZifFd it UG M= itk AU, THEEsEHA O FFanih 4, T iss s g A 0 FFiaih4k.

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 N fe, 4k
o M N

teAh, R BE T TIMX_CRL ZF 748 ) URS AL GEBEEHIEK) , WE UG L= A — AN EH F 4 UEV
TEARE UIF bR S (B A=A P IRE R), X208 T B G e R AR AR S i B v a8 e, [ B 7= A B BRI 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 JUUUUUUruuuy

CNT_EN ‘

Timer dock = CK_CNT Uy Uuyy|
Counter register 04_){03) 02 )01) 00} 0102 03) 0405 06) 05} 04( 03
Counter underflow [

Counter overflow B

Update event(UEV) N ||

Update interrupt flag(UIF) ‘

K] 15-15 THEEs I P B, e e iR o8 1, TIMX_ARR = 0x6

o psc U UU U

CNT_EN ‘

Timer clock = CK_CNT ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ
Counter register 0002 X 0001 X 0000 X 0036 0035 X 0034 0033
Counter overflow H

[

Update interrupt flag(UIF) ‘

15-16 THEERET T B, PRI o A1 7 2, TIMX_ARR=0x36
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oK _psc L UL U

CNT_EN ‘

Timer clock = CK_CNT ﬂ H ﬂ 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 80 155 X3 4 B b

Bl 15-17 tHEEs i P I, P9 ERETER 4 SR 18 4, TIMX_ARR=0x36

CK_PSC

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 &L, SRR A T8 N

o psc oty yy oyl

CNT_EN ‘

Timer cock = CK_CNT vy yuiuuyyl
Counter register 06 X 05X04)403)02)01 @@@m@@m
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 3ssid 5 &, ARPE=1 I} 55 HAE (LT 508s T i)
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o psc Uty gyl
CNT_EN ‘

Timer dock = CK_CNT Uy U Yl
Counter overflow [

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| 15-20 i+ % geit 5 &, ARPE=1 I 5 S b (8 ge s )
15.3.3. EE [ Tit¥ds

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 XS A PMW A5 SRR .

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 .

G TR AE T IR AT Ao — 5% AR S I 3 9k -

B bR R AR i

B ) ORI RGBT R

B SR N R AR R . SRR RS T PWM s KOG ER AL 128, (HEREETE

A PWM I 2 R s bl ZEh o e, BRI 2R, R4 PWM AL
JHE— R LU AT A7 4% B K IR 40 %y 2xT ek

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

Rt AR, 5T RCR IZAHE, BT 24 RCR F7a S ARSI 58T 4G, B B, s
Tk, M. RS 2 TS RCR, 7B LU A g k. i, % T RCR=3K, #
R AL 44 R T FE (BT RCRES A .

143/267



PY32F002A % F it V1.2

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 AFEEAT EREEME T, K& TIM1I_RCR HIFAHRRE

15.3.4. BH4PIR

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 AR ATRX) = M —ANER S AE 8 5 — DN S g . i, 7T RARCE — A E N 4%

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

T uuyy

CEN=CNT_EN

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
) TIMX_SMCR {745 1) SMS=111 I, IRk . THEa8 vT DUFE 26 5 B N\ i BB BRI Bl B
.
TIMx_SMCR
TS[2:0]
|:| TI2F§ or%
ITRx Oxx TIIFJ or% Encoder
TILED | o0 mode
TI2F Rising miEeL| o TRGI 5 E“:glﬂmk
T2| .. Edge TI2FP2 CK_PSC
Filter detector | TI2F_Falling ETRE 110 ETRF 5 External clock >
111 mode 2
i
30 CK_INT Internal clock
mode
TIMx_CCMR1
ECE || SMS[2:0]
15-23 TI2 AR EBI #h R 451 5
TI2 1
CNT_EN \
Counter clock = CK_CNT = CK_PSC W T
Counter register 34 35 36
TIF
/V /
Write TIF=0
15-24 AERIHp LS 1 7R A4 i L
AT SRR 2

WS TIMx_SMCR #7723 1) ECE Ay 1, L@ttt THEERee A ik ETR ffE—A> LIRS T

B T4

145/267



PY32F002A % F it V1.2

TI2F§ or%

TIIFL  or \
5 % 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 TI2 b3 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 ARSI pAsE a2 TR 4 i HL i

15.3.5. fIR/BLEIE

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 SR/ BCEE N : 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 bus |

v

| APB interface |

= rite CCR1H
Read CCRIYI™ i o:oj\/g oA S ]rite CCRIH
read_in_progress =1 B3 .
Read CCR Ty« 9 R lwrlte CCR1L
R Capture/compare

capture_transfer

‘compare_transfer

C% | ; | Capture/compare shadow |
TIMx GRCClS[O] » routmede . Comparator (from time base)
SS capture CNT>CCRI
CC1E
. I | CNT counter | = CNT=CCR1
|—)

15-28 iR/ AGHIE 1 13 H

CC1P |TIMx_CCER
OCREF_CLR, 0 p—
(o 0 utpu oc1
ocref_clr_int x0 1 Mode H
ETRF 10 & ! Controller
CNT>CCR1 —output Dead- OC1 DTI11 A
_ Mode » time
CNT=CCR1
Controller OC1_RE generator OCIN D 11
L 10 0 Output OCIN
0 lox [ —— Mode
1 Controller
A
TIMx_CCER
TIMx_CCMRI TIMx_BDTR [ccanp] [ccing| cciE|
OCICE [0CIM[2:0] | |pTG[7:0]] TIMx_BDTR 0ssl [ OSSR
S Ao ALy [N
B 15-29 #fi 3R/ LU IE 14y & 2 GBTE 1 % 3)
0OCCS
OCREF_CLR
ETRF TIMx_SMCR —» Tothe master mode controller
! occs
CNT>CCRA —qyeput
— Mode Output
CNT=CCR4 oc4
Controller | OC4REF enable 7D
circuit
CC4E TIMx_CCER
TIMx_CCMR2 | CC2M[2:0]
MOE | OSSI | TIMx_BDTR
MOE TIMx_CR2

Kl 15-30 #fi %R/ HL A E IE (1) H 04 (EIE 4)
TR BRI — MR T A A M — N T A a B S I RO E P 8 A A7 4
TERIRIEC T, WK 7oA b, SNE A H B TR A8 .
BT, TSGR N A SR B Tt RERT TR0 N AR ET .

15.3.6. SIAFHIRER
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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B R A AN : TIMX_CCMR1 4 E TIL FAN, L5 AN TIMX_CCMR1 75 {745 1)
CC1S=01, HZE CCISA MO0, MHiBEHAE NN, IFH TIMX_CCRL Zffas A H ik,

B ORAERNAS S R T, B O\ R AR O BT TR A (RN Tix BN O A A2
TIMX_CCMRXx ZFf7 81 1exF fi). REMNE STERZ 5 AP b 8 e i g £z, JA10E
BEIEDE A AT 5 AN Bl E B DR ERATTAT BA(BA Fek_int S5 IE S RAE 8 IR, LAIAAE TI1 bE—
WHE SOV AE e, BIZE TIMX_CCMR1 %144 F 5 A\ IC1IF=0011.

e TIL I 1A B idis, /4 TIMx_CCER F /245 A\ CC1P=0( - TH1Y)
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).

B & TIMx_CCER #7744 CC1E=1, ViRt E s ME Bk T A .

R AN NAIR «

B A PR, TR A AR % 3] TIMX_CCR1 % /745 -

B CCLIF bREMBE (T WIRE). HRAEZRD 2 MRS, 1 CCLIF RE#HIHER, CCLOF ik

B 1.

B EE T CCLENL, W&r=A—A ik,

N7 AEER AR B, BEUCIE  H  S R AR AR AT, RN T e R S R AR 2 S
A 2 1 AT R AR A AR S R

F: WHE TIMX_EGR #1788 H MR CCxG £7, AT LB B 7 A= i N3k i ok .

15.3.7. MIAFFERX (PWM input mode)

AR N PR — AR, BRI IX AL, AR S N A o 2 [«
B A lox 155w g 3 ) — A Tix FA
B X2 ex [E5RILEER, FRBIEM R .
B A TixFP E S HAE AR NG S, T A 2 i) 385 4 e B S A
B, MFEFENERAF TIL LK PWM (F 5 KB (TIMX_CCR1 7747 #%)fl & 25 LL(TIMx_CCR2 77 17 #%) i},
EARSE AN (MU T CKUINT PRI AT 20 47 48 A1)
Bk TIMX_CCR1 B RGN : B TIMX_CCMR1 A {745 CC1S=01(%HH TI1).
et TILFPL ({78 ROt (T Sk 3504 21 TIMx_CCR1 th A& R H48%): & CC1P=0( L THEH %)
#F TIMx_CCR2 [ %N\ : B TIMXx_CCMR1 #F (7 #:f] CC2S=10(i&+ TI1).
W3 TILFP2 (145 RO M (il 3R 808 2] TIMX_CCR2): B CC2P=1(F F£iY 4 %K)
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 k
TIMx_CNT1 0004 X 0goo X 0001) 0002 X 0003 X 0004 ) 0900}
TIMx_CCR1 0004
TIMx_CCR2 0002
IC1 captu&/& IC2 capture\/& IC2 captug/&
IC2 capture Pulse width period
Reset counter measurement  measurement

15-31 PWM % A5 7

15.3.8. & B HAE

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. % HEAE R

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

B EE A (TIMX_CCMRX 257785 41 1) OCXM A7) Fld H Al 14 (TIMX_CCER 2772811 ) CCxP £7)

58 SRR H B0 R 51 E o 7E LB VT ECRS , 51 BT DULRRFE 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 &R,
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 #7474 CMS AL PIRES, 1 I 38 e 8 7= A VR % 55 1) PWM 5 5 B0 o 5511 PWM {5 5.

PWM 1B R
o [ LitHAE

2 TIMx_CR1 2 /72 1) DIR AR R AT 7] it . 28 T — PWM B 1 161 1. %
TIMx_CNT<TIMx_CCRx iif, PWM 2% {55 OCXREF A&, HINK. % TIMx_CCRx H i b EH KT H
B E R HAE(TIMX_ARR), ] OCXREF fRFFN'1. WIRLLEE N 0, W OCXREF fR¥F 0. FEN
TIMX_ARR=8 I} i #5%} 55 1) PWM i 92451 o
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Counter register 0X1)X2x3)4 ﬂﬂﬂﬂnﬂ
OCXREF
CCRx=4 \—,7
CCx1F ‘
OCXREEF
CCRx=8 u
CCx1F ’7
OCXREE__ 1
CCRx>8
CCx1F ‘
OCXREF 0
CCRx=0
CCx1F ‘

15-33 RN F TR PWM i, [ E (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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Conteregser0)( 1) 23 4)( 587 ) 7@ E ) 2 E 0T
OCXREF
OCRx=4 |
CCx1F CMS=01 A
ams=10 N
cms=11 A A
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
ocxreF — 0
CCRx=0 CM3=01
CMS=10
CCx1F » CMS=11 )
i b
K] 15-34 H X551 PWM 3 (APR=8)
A F v e S5 U s -

LIS I NG SR G o 5 W P o 5 e s O A T D W R 0= 407 = - A T W8 2 o T S B BT
TIMx_CR1 # 47 % H DIR AL 4 RT{E . BeAh, AR & DIR F1 CMS iz,

B R IS ATAE R O SR U S TS, RO P AN TSGR R, — S N
A KT B 2 E N AIE(TIMX_CNT>TIMX_ARR), W7 AR B0, ook 2as Eve m bk,
ek it s, — WK 0 B TIMX_ARR (S NS, g, (HAR A E
UEV.

B A P g SR R R R T i, R AE B B T B P A N T (BB TIMX_EGR 2 ) UG
fr), I HABLE T HOHAT IR S o B 1A

15.3.11. R R 1 R TANK PN

R E I AR (TIML) RERS 4 tH I % HAMB 5, I ELRE WS A BT HA (0 % TSGR H38 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]

B TIMx_CCER #7245 ] CCxP Fl CCxNP £, B LAARE— AN H 7 i ge B8 A 14 (32 5 - OCx B EL 4
i OCxN)s

HAME 5 OCx Fl OCxN it T #4z il f7 (1) 2H & #4745 H]: TIMX_CCER A7 #%1) CcxE 1l CexNE {7,
TIMx_BDTR fll TIMx_CR2 {72+ () MOE. OISx. OISxN. OSSI fl OSSR fi7, W3 xx T A 4= Th g H
Ay HHIETE OCx Al OCxN Izl AL Kl )i, FER#3] IDLE R (MOE T &2 0) 58 X 0 -

[FJI 15 & CexE F1 CoxNE ARl ASEIX, WERAFAER G- i, WILZ & MOE fir. & —MEIEHAE —4
8 ML HJFEIX K4S DTG[7:0]. Z7%1{5 5 OCXREF wJ L™/ 2 i 4t OCx A1 OCxN. #1iR OCx fl OCxN HNiEf
R

B OCxHithfE 5 55 HESMA, REEN LAWY TSH5E50 EANE — N EiE.

B OCxN i E 5 5% E 5k, RS LAY FSHE 510 TBRE — DB,

U0 SR SE IR KT 24 B R % e 55 B (OCx B OCXN),  TUIAN S22 A b IS (4 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 7 HEIX 4 B H AR i
OCXREF
0OCX ‘ ‘
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. R ED) 8

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 By 1T LU B ¥, 7ESEBRE 5 (1 FAE S Hh i) A R D 42 1) A7 (TE TIMx_BDTR 75 7725 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 {i#li b iEke, i E T IHMRE. FRRESHEELRE(H OSSI k). XA ELE
MCU (1437 5 5% A IR IR A 25
B —H MOE=0, f§—AMiHi@iEHit ki TIMx_CR2 FA78s ¥ OIS A @ HF. Wik OSSI=0, N
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 RD AR, BIEE I 3R A R,
Thae A 2.
> TR ER SR RIRATAE, BEIX AR AR S BT AR, TEAEIX Z S ARYE OISx A1 OISXN i fh7R I
P OR S A o 1. RIEAEIXRRE LR, OCx Al OCXN AN [FI I BREh 345 R P ¥, A
HHTEE MOE,  FEIX e [A] Hl 17 100 R K — 26 (K2 2 4> ck_tim fr B 407 1)«
> R OSSI=0, TR AR, BIRFHER I : 53— H CcxE 5 CoxNE Z— =i, &
B REE T TIMX_DIER #7411 BIE 7, 4IRS E(TIMX_SR Ff2ds 1) BIF A0) 10, W
FEA— Al
B R ET TIMX_BDTR #ifids i AOE fir, £ F—NEFH{: UEV I MOE gl Az & i,
XA LA RAT R . 0, MOE MAZARFHE BIME A IE 1" BUI, X ANRRIE AT LB F 7 22 4 D5 1
PRAT DA AR 22 40 N 380 R U IKEN B i B L P R B A e e A
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

OCx

OCxN

(OCxE=1, CCxP=0, OISx=1, CCxNE=0, CCxNP=0, OISxN=0) <©» delay
OCx

OCxN

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

V&l 15-38 Wil 45 )
15.3.13. FESM R EHRNERR OCXREF 155

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

155/267



PY32F002A % F it V1.2

(CCRx)
Counter(CNT)
ETRF

OCxREF(OCxCE=0)

I T N

]
OCxREF_CLR / AREF_CLR

becomes high still high

OCXREF(OCxCE=1)

15-39 j&F& TIM1 ) OCXREF

15.3.14. N PWM HIFE4E

MAE—ANEIE R AMa U, TSR AT A CexE Al CexNE. fE& 4 COM commutation F -, ixib
TRALE WAL L BT F AL IXFERETT LATSG e B AT T — D IRECE , JF7E R — /N % R & e B @ i 1
fiE. COM ] LLlid & E TIMx_EGR /7851 COM £ =4, BifE TRGI L FH B4 7= A

MR COM SRR & B — MrEAL(TIMX_SR F /7411 COMIF f), XH k& ® 7 TIMX_DIER
TAFAR ) COMIE fir, 74—l

15.3.15. LN QU e

KR COPMD &2 i B id A 2 A2 b () — AR o Sk A X o v o H B i S — AN, R — A2
FP AT PERREI 2 5, 7 A AN K B T AR % o Ak

A DU MR R 25 5 s TR, (e Lh B R EE PWM AR A . W E TIMX_CR1 %47 3%
(¥] OPM {4 £ Bk st 2, X FERT LALE T3 B S0 TE =4 F — N 4F UEV 1k

Y LA 5T B8 WG AN RIS, A REF= A — AN kb BB 8 CHsE i 38 IEE SRR, AZithn
THE:

B B 5 CNT < CCRx < ARR (4% 7115, 0 < CCRX)

B oy TR CNT > CCRx

TI2 ﬂ
OC1REF
oc1 3
TIM1_AR Rﬁ
TIM1_CCR HI
5 [
£ JIF
=}
o
(@) t
0 ‘ >

<>
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 E R A LI UUEC T ZE = AR AN O 21 1 %, M TH B A B TR SR I A — AN A 1 3 0 I
HEEE TIMx_CCMR1 FfF#41 OCIM=111, #A PWM #5 2; M FHZA £ e i ey
1i%%: B TIMX_CCMR1 H/f] OC1PE=1 1 TIMx_CR1 % {8 Hf#] ARPE; SRJ51E TIMx_CCR1 Z1f
A HPIES R, 7E TIMX_ARR ZA788 FIES [ 203 8ME, &8 UG Rk~ —AEHHff, RE%
RRAE TI2 B —MMfid ok . Afld, 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. gridasiE O

IEREYRAD A4 DU U i QSR v s RPE T12 Byt #, I E TIMX_SMCR 4748 1 1] SMS=001;
WA RTE TIL R4, W E SMS=010: 4 SR vH 4088 [F i 72 TIL AT TI2 i ih4, & SMS=011.

Wit B TIMx_CCER #4785 ff) CC1P F1 CC2P £, W] LLEFE TIL Al TI2 Mtk WiRFEE, &n] LIkt
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
IR DR A ARV S 5 5 R A IR AEAR, W TILFP1=TI1, TI2FP2=TI2. WR4EH NG S
IR, P2 T B RS R S o RIS SR IRY,  TEEE e En R A, TR 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,

Gmit s Fe P REA B T T — AN E 7 RDE LR AN Bl X RS THEEE HAE 0 21 TIMX_ARR
AT ORI B A 2 R S B (R 17, 502 0 21 ARR 114, B2 ARR 2 0 1150 . A LA/EFF UG T80 wi
DA E TIMX_ARR; [FIFE, H3kE. LEE . Pl das. BEE TS . Mok bR 00 TR . widas
RN B 2 A He 7S, RUEANRERINHEIE . FEXAMESR, T AR 0 S g L 2% (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

R 15-1 THEOT A 59 aE SRR

Active edge Level on opposite signal TI1FP1 signal TI2FP2 signal
(TIZFP1 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

PRt s Y O O
I

TI2

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 BT B w2 U R, RS RS Y T A B S B . S AN B AR I R I S I A
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. ER SN\ R I

TIM_CR2 ZF /72811 TIAS fi7, FVFEIE 1 M N JEN 88 ERER — AR a0 g, S 3 N\ i
4 TIMX_CH1. TIMx_CH2 I 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 FIAMER I R 5] 55

TIMxX & I 2% BE 08 76 2 B a0 S A — AN SRR [F2D . AR, TRl R A K
MAER: BAAER

FERAE ARSI NE LR, TGS K A0S e s ST v A ks TR, 403t TIMX_CR1 FA7 4%
URS ALK, 3877 — N FF UBEV: AR5 I AT I P4 a7 47 245 (TIMX_ARR,  TIMX_CCRX)#B#% 58T 1.

FELL R RIBF A, TIL SN 6 BT S 800 BSOS s %

B OFEEE 1 DR TIL B . EE BRI Y (FEARI T, AT EARMTIEE S, IR
IC1F=0000). fil & #AE b A A SR e, PrAA TR E . CCLS A kB A ligkys, &
TIMx_CCMR1 %74 CC1S=01. & TIMx_CCER %74 CC1P=0 LL# E Wtk (R A _ETHIY)

B & TIMXx_SMCR Zff#sH SMS=100, ALEERN#ANRMEN; B TIMX_SMCR #FfféH TS=101,
HFE TILAE NN IE

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 E H ) BB A ARG TIMX_ARR=0x36 N HIENTE. 75 TI1 _ETHRFITHE0E 1 SEfn B AL 18] A IE I
Bk T B N 3 1) 5 ) 20 LB
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CK_PSC

uG

]

TIF

count dock = ent=ck psc | | | [ | [ [ [ [ [[[[L]LILILT LTI
Countr regster 31 )(32) 23)(3435) 36} 00 03 02)03) 00 02/ 03 03

——

K 15-43 AT A2 I L

MR TR
2 I rP SN I TR R TS

FEQIR BB, TR HAE TIL SR ) Bk

FeE@EE 1 DRI TIL B -F. BB N IR o (AR B, A HR R, AT DR R
IC1F=0000). fili Ak #AE HAE IR T 4048, PTDANTR ECE . CCL1S frFH Tk B A2k 05, &
TIMX_CCMR1 #FfE#:+ CC1S=01. & TIMx_CCER 21724 CC1P=1 LAHf & Mt (RS B °F) o
# TIMX_SMCR Ziff#sH SMS=101, AiEER &A1 B TIMX_SMCR Ziff#4s+ TS=101,

e TIL A 95 A\ -

#H TIMx_CR1 #Ziff#¢ CEN=1, FatHEs. 14T, Wik CEN=0, NiHEsAgEEs, &~

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

1
CNT_EN

Count clock = ck_cnt=ck_psc

U

Counter registagx :X 33

54 (39383739

Write TIF =0

T

15-44 [ 14N R4 ) Fe g

N\ b P S e T AR
FE R T, THECERTE TI2 SN B B TR IR 84 1 L33

BCEETE 2 F TI2 B9 LAY, FCE S N RS a1 58 (R, AT EATTIEsE A, fR%F 1C2F=0000).
il R PR SR T 48, ATHERE . CC2S i K Tk M A fH3E, & TIMx_CCMR1 %
1745+ CC2S=01. & TIMx_CCER Ziff#sH CC2P=1 DA & At (R A MG FE~F)

& TIMX_SMCR FiffdsH SMS=110, BB &R & AMEEA: & TIMX_SMCR Ziff#+ TS=110,

et TI2 1 9 A\ -
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T2 BB A TR, ORI IALE A A IRE) T8, FINHEE TIFARE. TI2 BT An e
JE BT TR AE I, R T T2 i\ S 14 2 7] 2 LK

TI2 ‘
CNT_EN ‘
Count clock = ck_cnt=ck_psc
Counter register 34 EEE@
TIF

Bl 15-45 1950 iR o %

MAER: SRR 2 + AR 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. & TIMx_SMCR #iffds SMS=110, AcEEM & fkil. B TIMX_SMCR 7Fffdst TS=101, #EFF

TILE M NUE .

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 ’—I ’—‘ ’—\—,—‘

Timer clock = CK_CNT=CK_PSC H H

Counter register 34 35 36

TIF \

& 15-46 HPEpmt i X 2+ ik R =T i das ) e g
15.3.19. ERRREE
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TIM SE I 25 A EAHIE, T timer (Y [FP B0 BEHDIRE . 24— AN EI f 4k T BB, Ew DX 53—k
T I E I S B0 TH A AT AL B3, A5k s Bh 2o

15.3.20. PR

S A NIRRT, R4 DBG #ibkid DBG_TIMx_STOP [ B, TIMx i1#asa] A4k 4L 1IE 5 TAFeA
21k TAE,

15.4. TIM1 FFEHHAR

15.4.1. TIM1 #=H|&F A2 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 CKDJ[1:0] ARPE CMSJ[1:0] DIR OPM | URS | UDIS | CEN
- - - - - - RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31: 10 Reserved
R e 43 i (R 7

X 2 758 UAE I 2RI A (CKUINT)SZ, B2 X I [A) Al B X
KA S PRI B (ETR, Tix) BT BOSRAE I b 2 18] () 2043 L
00 il

00: tDTS =tCK_INT

01: tDTS =2 xtCK_INT

10: tDTS =4 x tCK_INT

11: {R¥, RNEMAHXARE

9:8 CKD[1:0] RW

ERERE RSN A
7 ARPE RW 0 0: TIM1_ARR Z17 88V A 22
1: TIM1 _ARR 277 28458 N 22 ph 2%

3 TN SR

00: X FE. THEEKYE 77 A4z (DIR) M) LBk A T it
#.
01: HHIx 55t 1o T B thn) BRI R4, BlE
St H )8 TE
(TIM1_CCMRXx 2717854 CCxS=00) % H b A b &
B, RAETH s 7] oS ol i

10: Hrgexd e 2. TPEERAS B AN A TS
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
AL, RAETHEES A LS ik A .

11: o 3. THERERAC B AN U TS
FAT B A AN . L D e
(TIM1_CCMRx 71745 1 CCxS=00)#%a Hi b b b
BAL, PSR BRI A R T A YR

T FETFERRIT R N (CEN=L), AN fuvr A Gd w4 i e
B gt A

J5 1A

0: TH4ds i Btk

4 DIR RW 0 1: TSR E R

PE SRR b o o LW L R P Bl s Wl R s W L 2 VAV

Ak

B A

3 OPM RW 0 0: TERAEEHRLER, R
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Bit

Name

R/W

Reset Value

Function

1: ERAT R H S (EER CEN A, e =1k,

URS

RW

o R

PRI I R R UEV TR

0: WA VF AL TR AT, U F R AE— S AT
b

— TR TR

- W UG fi

— I 38 7 2 1

1o BURASVRRE TR I, A LR R e —
AT o

Iiéﬁ

ubIS

RW

2 R

AR IZAL R VEAS I UEV SR~ 4

0: ¥ UEV. EH(UEV)ELEH NiRE—F 4.
— TR B R

- WH UG i1

— W AR 7 A R TR T

WA 25 7 B B N BT TR 3R

1: 21 UBV. A= EEHEEM, T afian
(ARR,PSC,CCRX)RFFEAMTHIME -

WMRRET UG s sl 2 i 7 —/ME R AL,
THEES RT3 AT 88 1 B WA AL o

CEN

RW

FEVFITEAR

0: FRibiHHEs

L JFRH S

VE: ERIFRE T CENAZJE, A, 1IN i
G RE TAR . s URT DL E Btid g i i B CEN

.

15.4.2. TIM1 $#&5|&F %28 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 11 10 9 8 7 6 5 4 3 2 1 0
Re | OIS | OIS3 | OIS | OIS2 | OIS | OIS1 | OIS | TI1 MMSJ[2:0] Re | CCU | Re | CCP
S 4 N 3 N 2 N 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 0lS4 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 Hi A RIRAS 2(0C2N %ith). 2 I OISIN fir.
10 0IS2 RW 0 2 AR 2(0C2 #i). 2 WL OIS1 £
i 2 RRAS 1(OCLN #irt).
0: ¥ MOE=0H}, 3EIX )5 OCIN=0
9 OISIN 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
AR 1(0C fi ).
8 oIS1 RW 0 0: ¥4 MOE=0 K}, #HszH T OCIN, MFEX 5 OC1=0
1: 4 MOE=0Hi}, #HEszHLT OCIN, MIFEX 5 OC1=1
E: B4WE T LOCK(TIM1_BKR F7Eed)Z 5 1. 2843
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Bit

Name

R/W

Reset Value

Function

Ja, SAABERIE L

TI1S

RW

TIL %+

0: TIM1_CH1 & MER TIL A

1: TIM1_CH1. TIM1_CH2 I TIM1_CH3 &M% R85
F TILHA

6:4

MMS[2:0]

RW

000

FERIERE

XA T3 B 7E A T 16 B E I B3 (0 F 545 B
(TRGO). AIREMIZHA W

T

000: ®Ai - TIM1_EGR /7881 UG {78 F F 15 Ak 5
H(TRGO). bR N (AN MR s i 2% ) 7= 2k
AL, M TRGO L5 S A SERx i & AL

SH AR,

001: AW - MRS5S CNT_EN #H TE ik fn
H(TRGO). HIFHE

TE 7] — I 18] 3 3 22 A B sl 1) A I 38 10— AN . 1
HAFRE(S 5 2 IEL CEN #HIALAN T x0T A fid R N
B Es =4, itk E S 2

ThlRAR, TRGO LafF—AMEiR, FRAEESE 7 3N
A TIM1_SMCR 25728 MSM {7 {5 14) o

010: B - SEHrFHaE il (TRGO). i, —
A2 58 I A8 AT B RT DU FH AE — AN A E ) 28 B T 43 ST
011: Eb&fkeh - —ERAE RIS — K LB R, 24
B E CCLIF bRER BILEE &AM, ks —4
EfkH(TRGO).

100: Lt# - OCLREF {55 % H T Al i (TRGO).
101: ¥ - OC2REF {55 #H T1E Nl i (TRGO).
110: # - OC3REF {55 #H T1E Nl i (TRGO).
111: W - OCAREF {55 % H T1E AR Hi th (TRGO).

Reserved

TREE, 4N 0

CCuUsS

RW

RS L e ) o e

0: n KA SRy b e i 7 & T 2 1 (CCPC=1), R AL 1%
B COM £ el

1: QSRR LR HIAL 2 T £k 1 (CCPC=1), 7] L@l
# COM fiigf TRGI I

B —A L TR E R EAT.

e A R B E AN R R E A

Reserved

TR, 4HZ 8N 0.

CCPC

RW

R LTS B ) Aar

0: CcxE, CcxNE H1 OCxM {7 A& T 21

1: CcxE, CcxNE Al OCxM e Fd#n; wEZM5E,
EAIRERE T COM

AN i 1 BT o

e AR B B AN RIS ER

15.4.3. TIM1 MBER3EH|F 728 (TIM1_SMCR)

Address offset:0x08

Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ETP | ECE ETPS[1:0] ETF[3:0] MSM TS[2:0] OCCS SMSJ[2:0]
RW RW RW RW RW RW RW RW

Bit Name R/W | Reset Value Function
31: 16 Reserved

kva > )| N 2 H. A~
15 ETP RW o AR R AR PE . AR RS ETR B ETR 1 2 1004 F VR fid ok 452

k.
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Bit

Name

R/W

Reset Value

Function

0: ETR AZATIA, i P o ETHRA2K
1: ETR A, fiRHCFEE TR R

14

ECE

RW

HRERIS BRAERE . IXAL {3 RESP PRI i 2
0: AhEBI B 2 A flRE
1: AhEpmr il 2 flhE, TH30EE TARAE ETRF 55 104 200

13: 12

ETPS[1:0]

RW

00

AN ERflR Ty g . AN AR (S S ETRP SIZ M4 41% 2 TIM1CLK
SRR Vb, —ATA0E AT LA AR, DLRR(K ETRP SR, 4
N BRI A BT B e A R

00: Tisranies=< i

01: ETRP S 2 434

10: ETRP KN 4 4345

11: ETRP %K 8 434

11: 8

ETF[3:0]

RW

0000

AR SR . XA E SURAE ETRP {55 FISRZ AR I #E ETRP
ECZIERE K o XA ECE IR B — A F R AR, RT3
FRE, N ANELE RS R A LA AL

0000: #HiUEE#, 1 DTS FRAF:

0001: fSAMPLING=fCK_INT, N=2

0010: fSAMPLING=fCK_INT, N=4

0011: fSAMPLING=fCK_INT, N=8

0100: fSAMPLING=fCK_INT/2, N=6

0101: fSAMPLING=fCK_INT/2, N=8

0110: fSAMPLING=fCK_INT/4, N=6

0111: fSAMPLING=fCK_INT/4, N=8

1000: fSAMPLING=fCK_INT/8, N=6

1001: fSAMPLING=fCK_INT/8, N
1010: fSAMPLING=fCK_INT/16,
1011: fSAMPLING=fCK_INT/16,
1100: fSAMPLING=fCK_INT/16,
1101: fSAMPLING=fCK_INT/32,
1110: fSAMPLING=fCK_INT/32,
1111: fSAMPLING=fCK_INT/32,
DAZSEVE 2 ETF[3:0] = 1 5% 2 s 3 1, DTS iR Al
CK_INT 8%

I
I 1 o

2Z22Z22Z22Z22Z2
0 o U1 o g

MSM

RW

ESLN S

0: TAEH

1: RN (TRG) LRI R T, DL YRR 2400 i g (it
TRGO) 5 & 19 477 5 I 23 A 2 I 28 (B 9 [R5 GBid TRGOD .
R BRI LA E B 2 F D B — N — AN 2 AR

TS[2:0]

RW

000

iR, X 3 ALk T A TR AR HN o
000: Reserved(ITRO)

001: Reserved(ITR1)

010: Reserved (ITR2)

011: Reserved (ITR3)

100: TI1 (WAl 23 (TILF_ED)

101: JEE S R AR 1(TILFPL)

110: JEWJE MBI 285 2(TI2FP2)

111: ARl RN (ETRF)

e N RIE(ES 5T P AR R DT VR, b AHE AR A X
AL BUEAT

OCCS

RW

OCREF j&RRiEFAL . %A H Tk OCREF [1iEFRIE
0: OCREF_CLR_INT ##2%| OCREF_CLR i\
1: OCREF_CLR_INT ##3| ETRF

SMS[2:0]

RW

000

MIRGERE . MR T IMNBE S, RS S (TRG)A JUAHE S5k
PR A7 T i AR P R D (LB N 2% 1) 25 77 B R 2 1) B A7 2 P U 1)
000: &P MR

W CEN=1, 4 4ias B3 i P SR #h ok sh .

001: ZmiLasst 1

R4 TILFP2 [HF, THERTE TI2FPL Bl iR 1) b/ T ih-4.

010: JmhdasfEizt 2

HRYE TI2FPL T, THELERAE TILFP2 (il i M) B/ R4

011: Jmhdasizt 3
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Bit Name R/W | Reset Value Function
B 1 AR 2 ISR A
100: FAiBE
AR AL SN (TRGD) I _ BT B IR s, FH~4—
B AARNIES.
101: )4
L RN (TRGI) AR, THESFIN BT S . — BAlRBANZ R
i, WITHEE I IR (AN AL) . THEES S B AV #0248 1
110: fil R
THERTEAUR SN TRGI I L THBESI(BARAL), RATHEER
Ja BRI
111: A e 1
I R H N (TRGD ) _ETHS IR H e .
0 TILF_EN B Al 2\ (TS=100)HF, AZAHH 18
Ko XAZERN, TILF_ED FERRK TILF AL 4 — ANk, 4R
I3 e B A i R N TR L
TIML P& A % 422
Slave TIM ITRO(TS=000) ITR1(TS=001) ITR2(TS=010) ITR3(TS=011)
TIM1 reserved reserved reserved reserved
15.4.4. TIM1 F ¥ {H e T 7725 (TIM1_DIER)
Address offset:0x0C
Reset value:0x0000 0000
31 | 30 [ 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res Res Res
15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | BIE | TIE | Res | CC4IE | CC3IE | CC2IE | CCI1IE | UIE
- RW | RW RW RW RW RW | RW
Bit Name R/W Reset Value Function
31: 8 Reserved R, —EHANO
BIE: RVFRIZH T
7 BIE RW 0 0: A ILRIZE iy
1: RRVFR 4 i
TIE: FevFfdR H i
6 TIE RW 0 0: Z& b fylk b i
1: SRR H B
COMIE: i COM rfif
5 COMIE RW 0 0: Z&1- COM ik
1: foi COM il
CCAIE: FVFIRILLE: 4 T
4 CCA4IE RW 0 0: ZEIRIIR/LLER 4 i
1: RRVFHISRILLE: 4 H T
CC3IE: AR/ 3 H
3 CC3IE RW 0 0: ZA1bHii3R/LLE: 3 ik
1: SRVFHISRILE: 3 H T
CC2IE: FVFIRILLE: 2 i
2 CC2IE RW 0 0: ZE1bigk/ELE: 2 ik
1: RVFHSRELE: 2 Hik
CCLlIE: FVFIR/LLE: 1
1 CC1IE RW 0 0: ZE1bigk/ELE: 1 ik
1: RVFHSRELE 1 ST
UIE: Fo¥F 58 W
0 UIE RW 0 0: 2 LT E iy
1: FRVFE
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15.4.5. TIML REFFEHR(TIML_SR)

Address offset:0x010
Reset value:0x0000 0000

31

30

29 28

27

26

25 24

22 21 20 19 18 17 16

Re
S

Re
5

Re Res
5

Res

Res

Res Re Res Res Res Res Res Res Res Res

15

14

13 12

11

10

9 8

6 5 4 3 2 1 0

Re
s

Re
5

Re | CC4

CC3
OF

cc2
OF

CC1l | Re | BIF TIF | COM | CC4l | CC3l | CC2I | CC1lIF | UIF

OF S

IF F F F

S OF
- Rc_w
0

Rc_w

o

Rc_w

o

Rc_w - Rc_
w0 w0

0

Rc_ | Rc_.w | Rc_ Rc_ Rc_ | Rc.w | Rc_
w0 w0 wO0

o
o
=
[S)

Bit

Name

Reset Value

Function

31: 13

Reserved

R/W

0

R, —HNO

12

CC40F

Rc_w0

0

R/ E: 4 Z PR
% i, CC1OF ik

11

CC30F

Rc_wO0

0

IR/ 3 il AR
% i, CC10F #iik

10

CC20F

Rc_wO0

R/ 2 AR
% i, CC1OF #hik

CC1OF

Rc_wO0

IR/ 1 T PR

KR B B B O NIRRT, Zhmd v] e R E
1. 5 0 n[¥ERRZANL .

O: JoidHiaR/™= 4

1: CCI1OF # 18}, TH#rE &3k E TIM1_CCR1
AR -

Res

Rc_wO0

TREE, RN 0,

BIF

Rc_wO0

M AR TR

—BRERNA R, BRI E 1. WRAERANTL
R MIZAL AT BT A 0.

0: T ZEFHME 4

1: MZHA ER IR 0T,

TIF

Rc_wO0

fish A s mh Wik i

MM A CHOPBE T B4 TR i e
B, 7E TRGI i N\ i #6217

Rl sE R AR i) e %A B
1. ‘EH#BIHE 0.

0: Jotas gt

1: figh o s o T 4 AR i S5

COMIF

Rc_wO0

COM H WrFric

—H77 4 COM ZEff (24 CcxE. CcoxNE. OCxM CL i
B AR 1. 8 RS 0.

0: JC COM H =/,

1: COM HIlraEfFm v

CCA4IF

Rc_wO0

R/ 4 hkibRid
2% CCLIF ik

CC3IF

Rc_wO0

ERIELEE 3 FhkbRic
%% CCLIF fiik

CC2IF

Rc_wO0

R/ 2 FkbRid
%% CCLIF fifiik

CClIF

Rc_wO0

IR/ 1 bR

WRIEIE CCL ML & v i
MBS LB TT R A AR B 1, (HAE LSRR
R TINS5 TIM1_CR1 %17

I CMS 1), B H#EE 0.

0: TITEAAE;

1: TIM1_CNT f{5 TIM1_CCR1 AY{HICH »

IRIEIE CCL il B v AN

167/267




PY32F002A % F it V1.2

Bit Name R/W Reset Value Function

IR AR AL AR 1, B BTG 0 Bilid
TIM1_CCR1i% 0.

0: THNHFRF=4:

1. SNG4 I B3R E C 8 TIML_CCRA(TE IC1
A ) 5 B AR A ) A o

W M CENFTH, EMBapiEN.

TP bR

Mpe A R AR RS G E 1. e R 0.

0: TE B FIFE;

1. B HEMERMEL. HAAFAR BRI Z A AR E 1.
- % TIM1_CR1 ¥ £ %) UDIS=0, 4 REP_CNT=0 if/=4:
TR HEA(EE N R R R R

- % TIM1_CR1 Z7{##: 1 UDIS=0. URS=0, 4
TIM1_EGR #F #4511 UG=1 i 7= A= 55 =

PECRAEST CNT EFHI861L);

- # TIM1_CR1 % {7 %% UDIS=0. URS=0, 3§ CNT #fi
RFEYIGE =E h

o (% IR %72 285 (TIML_SMCR))

0 UIF Rc_wO0 0

15.4.6. TIM1 B4 =4 FHFER(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 fRE, —HANO
PR ZE A
ZALHAEE 1, HT RS, R E s
7 BG W 0 0.
0: LahfE;
1: PEAE—ANFIEHEME, B MOE=0. BIF=1.
P A il R A
A HRAE 1, AT e — MRS, B ashiE
0,
6 TG w 0 0: FEE;
1: TIM1_SR FFEHM TIF=1, FHIFEXTRAF, =4
AH R o T o

TR, P AR SE

A E 1, B E S 0.

5 COMG W 0 0: LahfE;

1: ¥ CCPC=1, LW ¥#H CcxE. CcxNE. OCxXM i,
VE: 1A RN BN R TE A R

FEAE AR LR 4

4 cCaG w 0 5% CC1G Hiik

FEAE R LR 3

3 cC3G w 0 5% CC1G ik

PRAEARI LR 2 FAE

2 CC2G w 0 %% CC1G ik

AR IR/ 1 S
A HEEE L, ATHE MRS, BEGEsh
7% 0.

0: LBhE;

1 CC1G w 0
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Bit Name R/W Reset Value Function
1: R8I CCL L= — M/ Lb i
FFiEIE CCL BB N«
WHE CCLIF=1, #HF)JAXTRITH W, U= A A B ) A
i CCL BB NI
MBS E I3RS TIM1_CCR1 % 4%, #HE
CC1IF=1, #IFFEXRAIH W, W= tHM . 2
CClIF 244 1, ¥k E CCLOF=1,
PR A AR 1, A BhiE 0.
0: TaifE;
1. EEVIGAITEES, I — AR . R T
0 UG w 0 AT HER B T O(ELE T4 4t
REAAR) . FHIEHOXT TR T 8 DIR=0(H] _Lv-45) W24
LG 0, # DIR=1([ T i) TH #8254 TIM1_ARR 1)
B,

15.4.7. TIM1 #3R/ LB AFFEE 1(TIM1_CCMR1)

Address offset:0x18

Reset value:0x0000 0000

Output compare mode:

31 30 | 29 | 28 27 26 25 | 24 23 22 | 21 | 20 19 18 17 16
Res Re Re | Re Res Res Re | Re Res Re | Re | Re Res Res Res Re
S S S S S S S S S
15 14 | 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
oc2c OC2M[2:0] OC2P | CO2F | cc2S[1:0 | OC1C OC1M[2:0] OC1P | OCIFE | CC1S[1:0]
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 - R, —HNO
15 OC2CE RW 0 LR 2 15 0 ffiRE
14:12 0OC2M[2:0] RW 000 b 2 Bk
11 OC2PE RW 0 Wt HORE 2 TS AR R
10 OC2FE RW 0 i EL L 2 PR AR
I 2 1R
%A SGERIE T | G N D, R NI 3 ¢ -
00: CC2 EiEHNE ¥
01: CC2iHiBE#ELE N¥IN, IC2 BT TI2 L
10: CC2 HIEMEALE NI, 1C2 BUAE TI1 I
9:8 ce2s(Lo] RW 00 11: CC2 iEwic B oM, 1C2 WA TRC E. BhRE
AL TAEAE P9 B A 5 0 N A% HH B
(1 TIM1_SMCR #7451 TS A7)
7¥: CC2S {NAEEIE < A (TIM1_CCER %7783
CC2E=0)4 & r 5.
Wt ELEE 13 0 fHiBE
7 OCICE RW 0 0: OCI1REF A°% ETRF Hi A\ KI5 ;
1. —HENE ETRF A& HF, ik OC1IREF=0.
i H PR 1 AR
EALE LT it 2 %155 OCIREF HIZhE, 1fi OCLREF #
7 OCl. OCIN f{iffi. OCIREF 2 & FHX, 1M
OC1. OCIN HJH R HFHIRT CC1P. CCINP fi.
000: ¥Rk, Huth LA AZ8% TIM1_CCR1 S5iT-4#%
6:4 OC1M[2:0] RW 00 TIM1_CNT [ ) Lo OCLIREF A #EfE
s
001: VCFEmf WEBELNA BB F. X388
TIMx_CNT 1] {H 5 ¥ 38 / b 8 & 17 48 1(TIMx_CCR1)4H
[FE, m#%] OCLREF N .
010: VUL ECH) ¥ B @B LN LB . 21
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Bit Name R/W Reset Value Function
TIMX_CNT 1) 18 5 4ifi 38/ k8 25 /7 2%
L(TIMX_CCR1)#[FIRS, 3#iH OCIREF Ak
011: ##. 4 TIM1_CCR1=TIM1_CNT i, #%% OCIREF
B EF o
100: SRHINTERHE T, 8 OCLREF A&,
101: SRENAH L. 5E# OCIREF NE.
110: PWM s 1— EH Eitg, —H
TIM1_CNT<TIM1_CCR1 H/EIE 1 A MEF, B0 R~ L
ME s fEE T BE, —H
TIM1_CNT>TIM1_CCR1 i} i# & 1 A4 T % °F
(OC1REF=0), 5N AA % F(OCLREF=1),
111: PWM s 2— EH Eitg, —H
TIM1_CNT<TIM1_CCR1 & 1 NIRRT, F AR
BoFs 7EF iR, — B TIMI_CNT>TIM1_CCR1 i}ifiE
LA, BN
7 1: —H LOCK Zil ey 3(TIMx_BDTR ZF 748 H 1
LOCK fi) 3 H CC1S=00(iZ ¥ it & s ) M Z AL A et 15
Mo
T2 FPWMAER 188 PWM B 2 i, R4t B
U T TR R B A A AR 5 A U D B PWM X
i, OCIREF H~FA %2,
iy ERAR 1 TR A
0: %tk TIM1_CCR1 HAFa% AL EThEE, PIBEIT SN
TIM1_CCRL1 #4748, H¥ES LE/EH-
1: /A TIM1_CCR1 F 74 I TAE 8 ThaE, 5 #AEX
TR sk S A pe e, TIM1_CCR1 KT S8 7E 5 3 - 3
3 OC1PE RW 0 B B EN U FT A A7
¥E 1: —H LOCK g5l 3(TIMx_BDTR FF 474 11
LOCK £7)Jf H. CC1S=00(iZ i & Ft & plifir ) W Z AL A R 15
Mo
VE 2 AR ATT, TCATEARM N TS A7 e 0
T PWM B, ENESIEAHE.
Fy b b 1 PR A
ZALHF IR CC i X ik 2 35\ SRR R
0: MG ¥#%5 CCR1 1, CCILIEW#ERME, Rlifika%
AT Mok 28 FIENA — /A R, BoE CCL #rt
FIf/INERT Ay 5 AR 07 1.
2 OCI1FE RW 0 1: H N EflOR 2% A S P E B S R AR T — IREEERIEIE .
Ak, OC # i & Jv L s~
SR RIEK . KAl 2% 00 200 AT CCL % H 8] Y 2E B
WEAEHT N 3 AN Bl A
OCFE ) R 76 @ E # i B A PWML B8 PWM2 A2 i #2 1
i B
IR 1 i F%.
X 2 S 5E SGEIBRITT IR RN, KNIk
00: CC1IiEEHNE ¥
01: CClimiE#ECE N¥IN, ICLITE TIL L
10: CC1iEIEMEEE NI, ICLBLUNAE TI2 I
10 CC1S[Lo] RW 00 11: CC1iBiBWAE N, IC1 L7 TRC £. B
AL TAEAE P9 B A 5 0 N A I%E HH B
(H TIM1_SMCR #7281 TS ik $)
VE: CC1S U/ iEIE <M (TIM1_CCER #1783 H)
CC1E=0)AZ&n 51,
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
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IC2F[3:0]

IC2PSCI[1:0]

CC23[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

B NH 3R 2 DRI A

11:10

IC2PSC[1:0]

RW

00

NI 2 T s

9:8

CC2S[1:0]

RW

IR 2 i,
X 2 A SOEIB TR CRINAED BN g%
00: CC2 imiBE#ELE i
01: CC2 MBI E NN, IC2 BLAITE TI2 I
10: CC2 MBI E NFIN, 1C2 BLSTE TIL L
11: CC2 MM E NN, 1C2 Mg 7E TRC E. IR
AT AETE P 30 ik 25 i N A 328 H s

(fH TIM1_SMCR #4781 TS i)
E: CC2S X AE#iE > A (TIM1_CCER 2743
CC2E=0)A & r 5],

7:4

IC1F[3:0]

RW

0000

ETING 115 N 158

X JUAEE T TIL SN BRAES R R Ie e a K . s
JEPE AR — AN E S AR K

T N AL E R R b e

0000: TCuEuk#e, LLfDTS Fff 1000: FrEfi
fSAMPLING=fDTS/8, N=6

0001: SKEESAR fSSAMPLING=fCK_INT, N=2 1001: >KFf
HZ fSAMPLING=fDTS/8, N=8

0010: SKEESIR fSSAMPLING=fCK_INT, N=4 1010: >Ff
P fSAMPLING=fDTS/16, N=5

0011: FFEHZ fSAMPLING=fCK_INT, N=8 1011: *#Ff
Pii# fSAMPLING=fDTS/16, N=6

0100: FFESIZ fSAMPLING=fDTS/2, N=6 1100: ZFE4
# fSAMPLING=fDTS/16, N=8

0101: KFEHi# fSAMPLING=fDTS/2, N=8 1101: RFE4Fi
# fSAMPLING=fDTS/32, N=5

0110: KFEHiZ fSAMPLING=fDTS/4, N=6 1110: RFE4i
# fSAMPLING=fDTS/32, N=6

0111: REEHIZ fSAMPLING=fDTS/4, N=8 1111: FH:i
# fSAMPLING=fDTS/32, N=8

3:2

IC1PSC[1:0]

RW

00

HIONAREE 1 WA

X2 f05E T CCLEA (ICL) T HiAE. —H
CC1E=0(TIM1_CCER #7258 ), W5 55iss &7 .

00: TETRSHas, FFRH N D A I 3 i 45— AL U HR fik o
01: & 2 MMl A — X3k

10: 4§ 4 DFfFfbR — KRS

11: 4 8 M fFfibR — I3k

B8 e

1.0

CC1S[1:0]

RW

00

CC1S[1:0]: #3R/LLE 1 1%+
X 2 frsE SOBIB TR RN, RN
00: CC1 iBiBEH i E N ;
01: CClIBiE#HIE NI, IC1HLHAE TIL I
10: CCLIBIEMACE NI, ICL BT TI2 I
11: CC1IBIEWEIE N, IC1 YA TRC F. sk
AT A TE P 30 ik 25 i N\ A 328 Hp s

(fH TIM1_SMCR #7251 TS ik #e) .
VE: CCI1S U iBIiE < A (TIM1_CCER %1£8% 1)
CC1E=0)4 & F 5.

15.4.8. TIM1 # 3R/ BN FFE 2(TIML_CCMR2)

Address offset:0x1C

Reset value:0x0000 0000

Output compare mode:
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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
OC4C OC4M[2:0] OC4pP | CO4F | .. AS[L:0 0C3C OC3M[2:0] OC3P | OC3FE
E E E ] : E E CC3S[1:0]
IC4F[3:0] IC4PSCI[1:0] IC3F[3:0] IC3PSC[1:0]
RW R R R RW RW R R RW R R R RW RW R | RW
W | W | W W | W W | W | W W
Bit Name R/W Reset Value Function
31: 16 Reserved - fREE, —HNO
15 OC4CE RW 0 W H LR 4 15 O ff R
14:12 OC4M[2:0] RW 000 B H LA 4 B
11 OC4PE RW 0 i L 4 T AL AR
10 OC4FE RW 0 v B 4 B Ad A
IR 4 1.
%A SCEIE T M) CRN D R NI 3 B -
00: CC4 EEHNCE ¥ H
01: CC4HiEHELE NN, IC4MITE TI4 L
10: CC4EIEHICE NN, 1C4 BYILE TI3 ks
9:8 CCas[L0] RW 0o 11: CCAMBMWIF AN, IC4 WL TRC b, s
A TARLE Py B Al R S A E S (el TIML_SMCR a7 /7 %%
) TS fiikd)
7¥: CC4S XA B IE I (TIM1_CCER %717 #:ff] CC4E=0)
AFETE .
7 OC3CE RW 0 Wt ELEE 335 0 iRk
6:4 OC3M[2:0] RW 00 b bR 3 B
3 OC3PE RW 0 LA 3 TR Rkl e
2 OC3FE RW 0 PR 3 L e
iRt 3 1.
X 2 e SUBIE 7R GRNSHD , KB BIER:
00: CC3IiEiEHNE ¥
01: CC3imiE#AEE N¥AN, IC3 M TI3 L;
10: CC3HIEMECE NN, 1C3 BLTE TI4 I
1:0 CC3S[1:0] RW 00 11: CC3 Bl ¥m B AN, 1C3 WUNTE TRC . B
AT AEAE P 30 i R 2 i N A 32 H s
(1 TIM1_SMCR #7451 TS i)
vE: CC3S {XAEEIE K I (TIM1_CCER %1725 f] CC3E=0)
AR EH.
Input Capture mode:
Bit Name R/W Reset Value Function
31: 16 Reserved - &, —EHHNO
15:12 IC4F RW 0000 HINFIE 4 DR AS
11:10 IC4PSC RW 00 MK 4 T Aies
RIS 4 1B F .
X 2 s SUBIE M7 GRNAHD , KB BIER:
00: CC4 EEHNE ¥ H
01: CC4HEHELE NN, ICAMITE TI4 L
10: CC4 @EEHEALE NI, 1C4 BULE TI3 I
9:8 ceas RW 00 11: CC4 ML B NI, 1C4 WA TRC F. i
A TAELE Py B Al R S8 A BOE B (H TIM1_SMCR 217 2%
M) TS frikde) .
VE: CCAS AL IBIE < M (TIM1_CCER 78K
CC4E=0)4" & 51,
7:4 IC3F RW 0000 NIk 3 R
3:2 IC3PSC RW 00 MR 3 T Aies
IR 3 1.
1:0 0Cc3s RW 00 X 2 e GBEER TR GRaNfED) , Ri N EI e
00: CC3HiE#ALE N ;
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Bit

Name

R/W

Reset Value

Function

01: CC3IiEiB#kAcE AFIN, IC3BUFTE TI3 |
10: CC3HIEMACE NN, 1C3 WYITE TI4 b
11: CC3 ML B oM, IC1 WA TRC E. BBt
A AR P35 ik R 2% i N A 3 Ff

(H TIM1_SMCR #7488 TS ALk #) .
VE: CC3S {XAEIHIE X I (TIM1_CCER % 7£44 1) CC3E=0)
A REAEH.

15.4.9. TIM1 3R/ BE R & /748 (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|cCCca|cca| cc3 | cc3 |cec3|ce3 | ccz2 | ccz2 |cecz2|cecz2| cc1 | cecl | ccl | ccl
s | s P E NP NE P E NP NE P E NP NE P E
- - | rRw | RW | RW RW | RW | RW | RW RW | RW | RW | RW RW | RW | RW
Bit Name R/W Reset Value Function
31: 14 Reserved - 0 e, —EHNO
13 Cc4p RW 0 WNMESE 4 . 3% CC1P [k,
12 CC4E RW 0 WS 4 W fEfE. 5% CC1E Kb,
11 CC3NP RW 0 FINIIR 3 AN HARYE . 5% CCINP KA.
10 CC3NE RW 0 HNMAEER 3 HAMG iR, 5% CCINE [Ifliik.
9 CC3P RW 0 WM 3 Wi, 3% CC1P [k,
8 CC3E RW 0 WM 3 W fiifE. 5% CC1E Mk,
7 CC2NP RW 0 FINIIR 2 AN AR YE . 5% CCINP HIHiiR .
6 CC2NE RW 0 WNMAEER 2 EAMaHfffE. 5% CCINE HIfliik.
5 CC2P RW 0 WM 2 . 3% CC1P [k,
4 CC2E RW 0 NS 2 f e . 2% CCLE MR,
HANAHFR 1 AN AR
0: OCIN &~ FH K
3 CCINP RW 0 1: OCINKH FH R
VE: —H LOCK £ 5)(TIM1_BDTR 2723 $1 1) LCCK 1) %
A 3 8% 2 H CC1S=00(HiE N B A ) W% A A REg 1B 4.
EONARER 1 E AN A A
0: M — OCIN 21k, Rk OCIN % H Bkl T
MOE, OSSI, OSSR, OIS1, OISIN, CCI1E fiff/{f.
2 CCINE RW 0 1: FFJi— OCIN f2 241 s BUXE RIEGHI 131, oA
¥ T MOE, OSSI, OSSR, OIS1, OISIN, CC1E fiff
1.
B ONIER 1 S AR
CC1 iBiE e B i -
0: OC1 HHTHK
1: OCLKHFHRL
CC1 BIEN B N :
1 colp RW 0 LI R IC1 A ICL W ARG S AE N & B 355 5
0: A/RA: WIRKRAELL ICL B ETHE: SISk 4%
i, 1IC1 ARAH.
1: Ml SRR AAE ICL T BENY: RS ERfh & 2
i, 1C1 [
¥E: —H LOCK Z4I(TIM1_BDTR 21722 ] LCCK fir) %
38k 2, WZAARERIEEL
WNARER LR
0 CCLE RW 0 CC1 BB & N5 :

0: xM— OCLZE 4, KRt OC1 A% FE Tk T
MOE. OSSI. OSSR. OIS1. OISIN. CC1NE {7 f¢fH.
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Bit Name R/W Reset Value Function
1: JFjE— OCL 554 BRI H H 511, Fof H PR
#T MOE. OSSI. OSSR. OIS1. OISIN. CCINE fiifj
18-
CC1 @B & A -
EZALE T TS B 2 B R RN TIM1_CCR1 #4744 .
0: HgREEIL
1. fiskfliae
Table BB+ Wi EE A H 4 OCx A1 OCxN JHIE Fit %y Hi 42 il
Control bits Output state
MOE | OSSI | OSSR | CcxE | CcxNE OCx output state OCxN output state
0 0 0 AR (5 e I 2R T IT), OCx=0, AR I (5 E I R IETTT),
OCx_EN=0 OCxN=0, OCxN_EN=0
OCXREF + Polarity
A L Ak e o — ‘
0 0 1 @Jcmiﬁffmﬁ%%ﬁ%)’ OCx=0, OCXN=OCXREF 55} CCxNP,
X BN OCxN_EN=1
0 1 0 OCXREF + Polarity T AR 1k (S I BRI
OCx=0CREF 58l CCxP, OCx_EN=1 OCxN=0, OCxN EN=0
. . OCREF JH 4 (not
0 1 1 OCREF J:Polarlty + dead-time OCREF) + Polarity + dead-
OCx_EN=1 time OCxN_EN=1
1oox [y 0 o | MHAIECTERER), OCx=COxP, | Hith 3k iF(5 e h ),
OCx_EN=0 OCXN=CCxNP, OCxN_EN=0
Ak Pt g _ OCxREF+Polarity
1 0 1 é“é'j FALCTTERTEIIN, OCX=CCXP, | OCuN=OCKREF xor CCxNP,
X _EN= OCxXN_EN=1
VRIS ij /T PN \‘ 7
1 1 0 OCXREF+Polarity ?é;ﬂzikbo éi%%fi;&jj%)&
=OCxXREF P EN=1 , = ,
OCx=0Cx xor CCxP, OCx_| OCxN_EN=1
. . OCREF H#h (not
1 1 1 OCREF+f>oIar|ty + dead-time OCREF) + polarity + dead-
OCx_EN=1 time OCN_EN=1
o 0 o | MBEIE(SER BT, OCX=COxP, | MtIEEIL(5 @ B T),
OCx_EN=0 OCXN=CCxNP, OCxN_EN=0
0 0 1 AR L (5 R I AR T TT)
0 1 0 FH): OCx=CCxP, OCx_EN=0, OCXN=CCxNP, OCxN_EN=0
0 1 1 WEREH B S —ANJEXEAS, i OISx 5 OISXN FEANES X i
0 X OCx Fl OCxN [ %, OCx=0ISx Fl OCXxN=0OISxN.
1 0 0 M AR (5 AT ARl (5 SRETT
OCx=CCxP, OCx_EN=0 OCxN=CCxNP, OCxN_EN=0
1 0 1 KPPIRES Chrth e BR800
1 1 0 45 OCx=CCxP, OCx_EN=1, OCxN=CCxNP, OCxN_EN=1
1 1 1 AR S —ATEX A, i OI1Sx 5 OISXN JEANERXS B OCx
H OCxN FJ %, OCx=0I1Sx #Il OCxN=0ISxN
15.4.10. TIM1 5 23(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 ey, —EHANO
15:0 CNT[15:0] RW 0 THER A
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15.4.11. TIM1 Fi4 3588 (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 fRE, —EHNO
T 2%

THEERHIR B ATIZ (CK_CNT) %F

fCK_PSC/( PSC[15:0]+1).

15:0 PSC[15:0] RW 0 PSC B8 T MM HAF =R B 5\ Y mi T A5 88 25 7 28 1)
H; TR IO

B TIM_EGR ¥ UG A7 0 Bl TAELE S A8 2 i A il 4%

i 0.

15.4.12. TIM1 B3I EFmBF A2 (TIM1_ARR)

Address offset:0x2c

Reset value:0x0000 FFFF

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ARR[15:0]
RW
Bit Name R/W Reset Value Function
31: 16 Reserved fREE, —EHNO
H 3B E
15:0 ARR[15:0] RW 0 ARR & T ERE AN TR 1) B B E AR AR B
Y EEEHERNER, TSR TE.

15.4.13. TIM1 ERHH#HEF A (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 fREE, —HNO
JA RV EES I 1E
7:0 REP[7:0] RW 0 FEa TSR ee S, XA R B E LR A AT A R
Fridige CRIJE BT Hb D\ T ke 2 27
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Bit Name R/W Reset Value Function

FRAREI YR A2 5 R AW, 2R
SR 7= A B v T R
BRI T 448 REP_CNT A %] 0, /=4 — A EHHM4ItF
Hit##5 REP_CNT M REPEFF 46 i . H T
REP_CNT R & £ il 1 %6 % F {F U_RC kK £ i 4 &
# REP 14 , I %t TIML_RCR # AR EARIFERTET
A BASE H R R AR A R .
REWEE PWM B, (REP+L)XTN A :
— TEIIEX AT, PWM BEIEE
— EROXFREERT, PWM A% E ;

15.4.14. TIM1 #3R/ LB & 7748 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 R, —HNO
IR/ 1 A
# CCLImIEM & N :
CCRL B& TR YA /L E: 1 FAMMME (FiE#H
B .
WIEAE TIM1_CCMR1 #7725 (OCLPE {3r) H A % 4% 70 265 2k e
M, HIGZEN YT A4 .

15: 0 CCR1[15:0] RW 0 B, AU R R AR, TSR A 2N ST IR/
Ph# 1 Ffrdede
TR R AT A L T 5 1HEES TIML_CNT EeAtiy
i, 7 HFE OoClium 1 FstiEs.
# CCLIBIETC B NN
CCRL & 7 E—¥H AR 1 FH4: (ICL) F&HirH4ds
fE.

15.4.15. TIM1 ##/ LB T 72 2(TIM1_CCR2)

Address offset:0x38

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
CCR2[15:0]
RW
Bit Name R/W Reset Value Function
31: 16 Reserved 8, —EHNO
fRILE: 2 (1ME
4 CC2 JBIETC B A%«
CCR2 & T3 N LAl IR/ LL s 2 A7 2 fE (ks
8 .
150 CCR2[15:0] RW 0 11 4E TIML_CCMR2 %47 3(OC2PE fir)h e b Tk 4
P, HAGEEN YR AF e .
B0, R MEHEA AR, HPEEEEA N SRR
thiR 2 A7
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Bit

Name

R/W

Reset Value

Function

LRI/ LR AR A T 58 TIML_CNT thii

1, IHTE OC M FiitfESE.

¥ CC2 Jmia L B AN

CCR2 & 7 E—H AI3E 2 F4F (1IC2) & 4ss
fH.

15.4.16.

Reset value:0x0000 0000

TIM1 #3R/ LB & 774 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

RE, —HHNO

15:0

CCR3[15:0]

RW

TFR/LL L 3 (1

¥ CC3 Byl B At

CCR3 & 73 N LA R/ Lk 3 HFEas il (T #

8

UISRTE TIM1_CCMR3 174 (OC3PE fir)Hh oA 15 £ 7 4304

P, HIREBEN M FAET.

B, RELEHEERAEN, EHEERMEA N LR
thi 3 w5 A7r 8.

YT AR T 51 4Es TIML_CNT R

{H, FHFE OC i1 L ES.

¥ CC3 iBia il B AN

CCR3 & T H E—WHAH3k 3 F4F (IC3) Kt $ds
18,

15.4.17.

Reset value:0x0000 0000

TIML ##e/ LB F 7 2% 4(TIM1_CCR4)

Address offset:0x40

31

30

29

28

27

26

25 24

23 22 21 20 19 18 17 16

Res

Res

Res

Res

Res

Res

Res Res

Res Res Res Res Res Res Res Res

15

14

13

12

11

10

9 8

7 6 5 4 3 2 1 0

CCRA4[15:0]

RW

Bit

Name

R/W

Reset Value

Function

31: 16

Reserved

15:0

CCRA4[15:0]

RwW

TIRILLEE 4 (01

# CC4 IR E N :

CCRA 15 73 YAl s/ LU 4 FAERe M (T

) .

URAE TIM1_CCMRA4 274733 (OC4APE {i) HH o 15 3 T8 4 4
P, HIREEN MR FAaET.

B, RA M EARAN, TSR A S SRR
Lhi: 4 TA79 .

YETRR R AR T 54 TIML_CNT i)

14, FFHAE OC il FiiifE 5.

#7 CC4 IR E NN

CCR4 A5 Tl E— KM AIIE 4 FE4F (1ICAH) A5t Ess
1.
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15.4.18. TIM1 FMZEMFEX & 72 (TIM1_BDTR)

Address offset:0x44
Reset value:0x0000 0000

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res

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

MOE | AOE | BKP | BKE | OSSR | OSSI | LOCK][1:0] DTG[7:0]

RW [RW |RW [RW | RW | RW | RW | RW | RW [RW [RW [ RW [ RW | RW | RW | RW

Bit Name R/W Reset Value Function

31: 16 Reserved RW 0 R, —EHHNO

T ffRe

— BRI NE R, AR BT 0. #RYE AOE il
H, WTHZMAE 0 EZhE 1. AT E v dE A
0: 2%1l- OC A1 OCN %y Hi B il N 2 AR

1. mBBE THMMEES. (TIM1_CCER #7451
CcxE. CexNE fi) , MIFFJE OC Fl

OCN #irth .

15 MOE RW 0

EEE L

0: MOE HEe#m Mg 1;

1: MOE RE#HMFE 1 AT — AN EHFEE 1 (R
FEMATLRZD »

vE: —H LOCK Z5I(TIM1_BDTR ZF/E 2 H1 1) LOCK f7)i%
N1, WA ARRERAE .

14 AOCE RW 0

R 24 AR

0: RIFH NG A /L

13 BKP RW 0 1: RSN &R R

7¥: —H LOCK Z¢5I(TIM1_BDTR #7748 F i LOCK fir) %
N1, WA RER BT

FIEThRE T RE

0: 25 1ERIZEH N (BRK & BRK_ACTH) ;

12 BKE RW 0 1: JFERMEmAN (BRK }2 BRK_ACTH) .

7E: —H LOCK #J)(TIM1_BDTR #F77#sH () LOCK fir)#%
J9 1, NHZAARERAE N

BATEUT “OREMRAE” 14

ZAL T 24 MOE=1 Hi v E AMar H i . 30 AN
E B} 28 HAAFEAE OSSR 17«

2% OC/OCN ffREMTELRTE R (i 3R/ LR AT BE 25 A7 4%
(TIM1_CCER)) .

0: ME 2 AR TAER, 21k OC/OCN #ith (OC/OCN f#ifiE
HHES=0) ;

1: YEMBEARTIEN, —H CexE=18{ CcxNE=1, /3
OC/OCN #i t 34 4 To s B .

OC/OCN ffige¥i 15 5=1.

7¥: —H LOCK Z¢5I(TIM1_BDTR #7748 i LOCK fir) %
2, MHZAARRERAZ N

11 OSSR RW 0

FREEUT “ORPIRA” ®F

AL T 24 MOE=0 H.iBi& & Nt i o

27 OC/OCN ffREMTELRTE T (i 3R/ L AT BE 25 A7 %
(TIM1_CCER)) .

0: MEN#ATAER, 21k OC/OCN %t (OC/OCN f#ifE
HiHES=0) ;

1: 4 % W84 T 1ER, —H CcxE=1 8§ CcxNE=1,
OC/OCN # %t ¥t H =N B F.

OC/OCN ffgei 15 5=1.

¥E: —H LOCK % 4(TIM1_BDTR 2717 8+ ] LOCK £i7) %

10 0SSl RW 0
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Bit Name R/W Reset Value Function
2, MZAIARERAE .
BUE R E
AL NI I IR TSRS LR
00: BUEXH, FAEMLSMRY
01: B 1, HREE AN TIML_BDTR &4
DTG/BKE/BKP/AQE fii. TIM1_CR2 2 {7#% ] OISx/OISxN
L5
10: BUEZ 2, AEeBABELN 1 &6, HARE
AN CC#i AL (— HAHSCIBIEIEIT CCxS fri Nt ,
9:8 LOCK{L:0] RW 00 TIM1_CCER %47 %3] CCxP/CCNxP i) LA K OSSR/OSSI
iz
11: BUEEH 3, MRS ABELA 2 FRISL, HARS
A CC #Hilfy (— BAHG#EE T CCxS it A%,
TIM1_CCMRX #i 7 #% ) OCXM/OCXPE i) ;
E: ERAENE, RS —IK LOCK i, —HEBAN
TIM1_BDTR #F77a%, WAL
2N
WX RAERNE
XLy 5 ST N TR 2 T R PEIX RESERS (], ik DT
RN FLRR SR [H] :
DTG[7:5]=0xx => DT=DTGJ[7:0] X Tdtg, Tdtg=TDTS;
DTG[7:5]=10x => DT=(64+DTGJ[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), 1 AEKIBEX I 8] Ay
0 I 15875ns, # KW 125ns;
16us F| 31750ns, # K] [E 250ns;
32us # 63us, FHHKEEN lus;
64us F| 126us, #HKE AN 2us;
7¥: —H LOCK Z¢5I(TIM1_BDTR #7748 F i LOCK fir) %
N1, 2803, MR R &
M.
15.4.19. TIM1 FF7 2348
o)
A I S R RIS I S I I I B R RS RN [
et
o | TimML gﬁngWQZ
x | CrRL S|z 2|53 3588
0 (@) (@)
0'3:@‘2 olo|lo|o|lo|o|o|o|o]o
0| TimMi_ 3 8 9|89 3 3 g mms a 4 8
x | CR2 ol 3l 0| 5l ©| 3| o F| [0 al 1 3
0 Reset
4 | Vane oj{olo|o|lo|lo|o|o|o|lO|O 0 0
o | TiML al wl F_ s 9 sws
< | smer bl gl &8 ETF[3:0] Q| TS[20] S 120
0 1]
8 | Reset olo|lojo|lo|o|o|lo|o|o|o|o|O|O|O]|O
value
0| TimL_ wow 5| Y8 ey
SDIER ml—888883
c'j:fjeet olo|o|o|lolo]o]|oO
0 | TiM1_ QRIS |y ul 5 5| & & 5
x| SR 38181818 @ H 8884889 °"°
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Regis-
ter

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

5
4

3
2
1
0

Reset
value

TIML_
EGR

BG
TG

UG

AR X O |OR|® »n 20O

Reset
value

© |comMG| @
© |CC4G| @

o

© |cc3G| @
© |[cC2G| @
© |[CCiG| @

X O

TIM1_
CCMR
1(outp
ut
com-
pare
mode)

OC2CE
OC2PE
CO2FE

CcC2

[1:0]

OCI1CE

CC1

OC1PE
OC1FE
(9]

[1:0]

Reset
value

o
o
o

o

o
o
o
o

0 X O

TIM1_
CCMR
1(Inpu
t Cap-
ture
mode)

IC2PSC [1:0]

CcC2

[1:0]

CC1

[1:0]

IC1PSC [1:0]
(7]

Reset
value

o
o
o

o

o
o
o
o

Or X o

TIM1_
CCMR
2(outp
ut
cap-
ture
mode)

OC4CE
OC4PE
CO4FE

CC4

[1:0]

OC3CE

CC3

OC3PE
OC3FE
(%]

[1:0]

Reset
value

o
o
o

o

o
o
o
o

Or X o

TIM1_
CCMR
2(Inpu
t Cap-
ture
mode)

IC4PSC [1:0]

CC4

[1:0]

CC3

[1:0]

IC3PSC [1:0]
)]

Reset
value

TIML_
CCER

ccap| ©
CC4E| ©
CC3N| o
CC3N| o
ccsp| ©

CC3E| °@

Reset
value

© |ccep| @
© |CC2E| @

S [CCIN o
S [cciN| o
° |ccip| ©
°© |ccig| ©

TIML_
CNT

Reset
value

TIML_
PSC

Reset
value

TIML_
ARR

Reset
value

TIML_
RCR

[7:0]

Reset
value

TIML_
CCR1

Reset
value

TIML_
CCR2

Reset
value

TIML_
CCR3

OWX O|l0WX OfP WX OOWX OON X OON X OAN X Ol ON X O

Reset
value
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0

ffRegis | ol ol ol ol &g @ 3@ 8 =g 3 = 5{ge gzl oo oo oo

et

2 gcl\:%Z CCR4[15:0]

gs;ieet ojo0({0|0l0Oj]0O]JO|0O|]0O|O0O}O 0j0(0]O0
wl w x| —| LOC

0| EbTR ol ol ¥ ¥ 9 8 « DTG[7:0]

x | BDTR §<mmoo[1_01

4 :

4s§|ieet ojo0({0|0l0Oj]0O]JO|0O|]0O|O0O}O 0j0(0]O0
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16. A ENA (TIM16)

16.1. TIM16 X E4H

16 17 H s 8 L iHHds

16 A7 7] G FE (AT ASERHMS 20 T e, TF s I B AR 1K 0 S R H0Ch 1~65536 2 [ 4T 5= £l
FOVFAESE 5 20 H 7T 35085 B 2 S5 BT 58 I 48 A A A I B S s

YR B ) R 2B B 7 A v R

> BRr TR B

16.2. TIM16 IhEEHE R

16.2.1. BfE#IT
IXAN T G 208 B 25 (0 R B A e — N A B S E e 16 AL s, TR B e Bl s i — AN 1 A0
HFE
AP AL S o 3 . B3l R AT AR A T S AT A7 a,  BE o B A7 I mT AR A
I J T LA
AR A7 (TIMX_CNT)
T a7 4% (TIMx_PSC)
HZhEEHZ 78 (TIMX_ARR)
HE A EA (TIMX_RCR)
H BT ARR TULRE, SEE LA ERFFERE (TIMX_ARR) K47 10 Wik 4 f74% (preload
register) . 4% TIMx_CR1 Zif7a% o (1) HZh 3B REL (ARPE) [ E, TASH A A7 88 1 0 25 ] LAg — Bk
BEER IR R FF UEV MR B T A4 S 8Ea 3] it 94 TIMx_CR1 Zi /#4511 UDIS {746 T
O, FEASERIRff. B St m] DL e =k
THEES BT A IR B g B CK_CNT 430, (41 E T 43 TIMX_CR1 & A7 &% h K v B8 A R r
(CEN) i, CK_CNT A H%.
R, EWRE T TIMX_CR % 7E38 1 CEN ML — /N B E R, TS ITUa 14
o SR «
Ty A5 T LK TH R 1 B4 1 %)) 65535 Z (Al AT R E . BT —A (fE TIMX_PSC {7 #H 1)
16 fL A7 A2 4N 16 A7 T Hds . ORI /MS A A8 A 2%, BRI TEISAT IO . B T a s 1
SHUET — B FA BRI R
TESGH TIETMRERIEATRS, B EE S BT .
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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

16-1 LT AR SH 1T 2 1, THEER i E

o _pse Jutuvtuudutyuyyl
CEN
Timer dock = CK_ONT 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 XA M BHM 1 ] 4 Y, LFECR IR

16.2.2. THEBER

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 ZFFfFas () UDIS fir, W] LLZE RS gk XAE ] DL S 7E ) TR 3o 474 v 5 B
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 THEAR I I, PRI B A TN 1

o psc U UU U

CNT_EN

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

[

Update interrupt flag(UIF) ‘

K 16-4 THEERI P, PRI B AT 2

CK_PSC TIAJALQ TWAJALATW

CNT_EN ‘
Timer clock = CK_CNT ﬂ H H H
Counter register 0035 0036 0000 ooo1 )

Counter overflow

e

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

K 16-5 THEER I P, A B A T 4
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CK_PSC

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 BRI T8 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 i-#aent B, 24 ARPE=0 I 58 5 F44(TIMX_ARR %A iz \)

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

K 16-8 iH A E, 24 ARPE=1 K H FHAE (AN T TIMX_ARR)
16.2.3. EF R
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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 AR N EHHEEMH T, & TIMX_RCR (025 788 48
16.2.4. BHepyg

THECRE A Bh N BRI B (CKOINT) #2443t TIMx_CR1 %4723 CEN £ A1 TIMx_EGR 2F /785 1 UG 17 /2
SEPREEERIAL (BT UG Mk H3ERRSY) , REgEd o], —HE CEN AR 1, PEBEER R [a) 7345
AR AL B
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oK pse T uuyy

CEN=CNT_EN |
uG ]
CNT_INIT ]
Counter clock = CK_CNT = CK_PSC ‘_mm
Counter register 31 EE@E 36 @m@@m@@m

K 16-10 — B T B d B, N ERE B ok oA 1
16.3. TIM16 & fF5%E

16.3.1. TIM16 =4I| &F 728 1 (TIMx_CR1)

Address offset:0x00
Reset value:0x0000 0000

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res

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

Res | Res | Res | Res | Res | Res CKDJ[1:0] ARPE | Res | Res | Res Res | URS | UDIS | CEN

RW RW RW RW RW

Bit Name R/W Reset Value Function

31: 10 Reserved - 0 18, —HEB#NO

I 23 AR T

X 2 758 SULESE I 8 B (CKUINT)A R, B X i ) F1 4B X
KA S E IR 2 (ETR, Tix) BT FH (0 SRR Bh 2 18] (6 43 A7 L
00 %1

00: tDTS =tCK_INT

0l: tDTS =2 xtCK_INT

10: tDTS =4 x tCK_INT

11: R, AEMFHXARE

9:8 CKD[1:0] RW

ERERE Rk SINEZ A
7 ARPE RW 0 0: TIM1_ARR Z{728 %A M
1: TIM1_ARR F /728 # 5 NZrhde

6:3 Reserved - 0 {RE, —HEB#NOo

SRR

PRI %0 % UEV PRI

0: MR AV TR AWK, W FRAE—F btk E
el

ik

2 URS RW 0 — PR T U

~ ¥ UG fir

— WIS 287 1 e 5

1o MRS T ISR, U A TR T
A — A T R

SR LT

1 uDIS RW 0 A IS S YFIAE 1 UBV S
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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 sl M g R H T — ME = AL, U
THEAR AT S A0S B B I Aa 1L o

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 ¥ fERE&F 7725 (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/W 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 RZ&ZF 2% (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 Reset Value Function
31: 1 Reserved - 0 e, —HNO
EHTH Wrinid
PR TR A R 1. B R 0.
0: TLHEHr =4
1. ST FRSEREI N . A AR SE T i A AR 1
0 UIE Rc_wo 0 - 2% TIMx_CR1 #1743 UDIS=0, 74 HFEI (5 b
i)
- % TIMx_CR1 % {7#%#) UDIS=0. URS=0, %4
TIMX_EGR 24788111 UG=1 I /= A B i 5
(A5 CNT EHAIa61k):

16.3.4. TIM16 B =4 772 (TIM16_EGR)
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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 e, —HEHANO
PR A
AR 1, B EE 0.
0: JoalfE;
0 UG W 0 1. EFVIGITEES, I — AR . R TR
HITH R A O(EA2 i 43 At
FHOAAE). #AE L BRI T Bk DIR=0( L4504
#HEIE 0, %7 DIR=1(1a T i #0) M TH4 28 B TIMX_ARR )
o
16.3.5. TIM16 T+#28(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 78, —HANO
15:0 CNT[15:0] RW 0 THER EIE
16.3.6. TIM16 4 #ia%(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 e84, —EHNO
T 53 S as iFE
TR R Bl (CK_CNT) &F
) ) fCK_PSC/( PSC[15:0]+1).
15: P 15: RW o ) e e
5:0 SCI15:0] 0 PSC 04 1 4 0 7% A I\ 4 B L4 0 2 77 28
B FEHFEIET IS TIMX_EGR 1 UG f7i#% 0 ik T
VEAE R A AR X A ) 887 0.

16.3.7. TIM16 E3EERFFE (TIM16_ARR)

Address offset:0x2c
Reset value:0x0000 FFFF
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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
ARR[15:0]
RW

Bit Name R/W Reset Value Function
31: 16 Reserved R, —EHNO

ERIE R ERLEN
15:0 ARR[15:0] RW OXFFFF ARR 5 T ERN TR0 B S ERE A AR RIE .

Y EEERAENER, RS TE.

16.3.8. TIM16 B # i+ ¥ 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 f#ed, —EHNO
JAYATH S A
Fra TSR mee)E, XU v B LR A A7 2 1 o
Wik CRJE M b D TR 2 27
TP YT T A788) 5 WAV W, WL FE
S = A S e BT R
7:0 REP[7:0] RW 0 WA R4 ds REP_CNT 153 0, &7~ — NI+
Hit%# REP_CNT 3 M REPHIT 4 i+ % . B T
REP_CNT H 5 7¢ J& #1 ¥ % F £ U_RC Kk 4 K 4 &
# REP 18 , It X TIMX_RCR HFA8B S AMHERET
DA B SR R AR AR A
16.3.9. TIM16 & 2R
)
f Reg
s |iste | & B & & K & & I & § K 3 B S S 3 I3 ST S o o | of v ¥ o a0
et | '
TIM g w = g o 2
0 |5S S| & 8 355 o
X o
8 Re-
set olofo ololo|o
val-
ue
TIM
16_ w
0 DI- D
X ER
0 Re-
C set 0
val-
ue
TIM N
16 =
0 SR D
1 [ Re
0 val- 0
ue
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Reg
iste

31

30
29
28
27

26

25
24
23
22
21

20
19
18
17
16
15

14
13
12
11
10

APEPL X O

TIM
16_
EG

UG

Re-
set

AN X O

TIM

CNT[15:0]

set
val-
ue

N X O

TIM
16
PS

Re-
set

val-
ue

ON X O

TIM
16_
AR

ARRI[15:0]

Re-
set
val-

o wX o

TIM

REP[7:0]

set
val-
ue
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17. {KRINFEER Z[(LPTIM)

17.1. &4

LPTIM f&—3 16 L5 I 4% . LPTIM Kt 2 Gt MARTHAERE 2 b e i (¥ e /0 415 2 08 & T SCBURIAE R -

LPTIM SIN T — Rl RIG M S5 5, AR PEAT R I THREANTERE,  [FIRE DOFE R 2 AR A

17.2. LPTIM EE &4

16 i bty

CipriAingas

> AR E: LS| B APB B4
B 16 Bit ARR A H# FE %

LR/

17.3. {RThEER 88 (LPTIM) IhEEHiIAR

17.3.1. LPTIM {EH

BfrTisAgs, HA 8 MAIReMI A MAF (1. 2. 4. 8. 16, 32, 64, 128)

LPTIM
Iptim_pclk Iotim k k dock d .
g Clock domain ptim_ker_ck clock domain
o
o
@ o
<<
™ LPTIM 1 >
Register S
Iptim_|pclk interface § @
£ SNGSTRT \ 4
g —
A @
<« | 16-bit
A counter
- interface - -
Iptim| ker_ck
IBtin_wkup
K 17-1 R IDFEE I A5 AE 1R
17.3.2. LPTIM EHMANFGES
# 17-1 LPTIM WSS
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

192/267




PY32F002A % F it V1.2

Names Signal type Description

Iptim_wakeup Digital output LPTIM wakeup event

17.3.3. LPTIM B4

LPTIM 7] DA FH 22 AN b AT T H e o

Wi RCC e, 7T LI Py i o5 50 b AT I b s GZB 412 57T LAZE APB. LSI B P HETHESE)
17.3.4. Tis e

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
# 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. TR

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 A2 G, FRENE ARR T AT AR fid R S AR ARG B 2

17.3.6. HFHFREH

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—EMAEIR . FEULIEBJE AN, Db ZURE G X} IX L8 25 A7 2R AT AT AT AT A S 44

17.3.7. {ERETHAT 2R

LPTIM_CR #1728+ ) ENABLE 17 T RE/AME A LPTIM W% 5. B {7 ENABLE {7 )5, 5EEIRHA
THES I B 4 BE AT RE LPTIM.

124 LPTIM 251, A RE1&2k LPTIM_CFGR Fl LPTIM_IER %17 2%.

17.3.8. THEEE N

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
I HOR N B NE .

PR, AT ATEEHEC LPTIM_CNT S 4788, 20T 2 REs O LU AL L5 1, 45— 30 AN
AL AR AT EE .

(e SEV-NIp =y

193/267




PY32F002A % F it V1.2

o [FReFHENIN, BB EA LPTIM_CNT: 5 “IKiEAfEizE LPTIM_CNT aFF8s it 8ss 1.
® {ELPTIM % #hik ¥t PCLK/HSI B, ESEV7 ) 2 IRABELRIE IR B A 58 .

17.3.9. WHFRMER (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 {&Th3ER R

F 17-3 LPTIM A [EME ShFEAR A X 51

N ik
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 W

R R HEALE LPTIM_IER 2577 388 N AE RS, T 8 s ofg A il o /g it =44«

BB EB AL

WAL LPTIM_ISR #fE#s CIRATAH) TN EE 15, LPTIM_IER FFfEas Chfiiae a7
W) AR E 1, MR A A

Gk in #id

EEER N B A AR I 25 (LPTIM_CNT) 5 [ 8 5 9 25 A2 43 11 ) 28 UG (LPTIM_ARRY), b7 i B or

17.6. LPTIM &FHF%

17.6.1. LPTIM HBiFREHF 75 (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
H 3 E UL

ARRM HLF5E, @AM HFET LPTIM_CNT {7 #HHE L

1 ARRM R 0 Bt LPTIM_ARR Zi 728 1{E. [ LPTIM_ICR & A7 2511
ARRMCEF i85 X\ 1 f]{&k& ARRM #r&
0 Reserved

17.6.2. LPTIM F¥iiERF 74 (LPTIM_ICR)

Address offset: 0x004
Reset value: 0x0000 0000

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
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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
SR UN A T
1 ARRMCF RW 0 FIBLS A 1 T3S LPTIM_ISR 2775 H 1 ARRM fi&
0 Reserved

17.6.3. LPTIM H ¥ e % 725 (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 ﬁ‘ERRM Res
RW
Bit Name R/W Reset Value Function
31: 2 Reserved - 0
1 ARRMIE RW 0 H B 3 2 VLA Wi s
0:ARRM tlkr4%
1:ARRM ¥ {#i gE
0 Reserved
17.6.4. LPTIM EeE & 7% (LPTIM_CFGR)
Address offset: 0x00C
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res Res Res | Res | Res | Res | PRELOAD | 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 | PRESC[2:0] | Res | Res | Res | Res Res Res | Res | Res | Res
rw rw rw
Bit Name R/W Reset Value Function
31:23 Reserved - 0
AT 2 TR
FmER A4 LPTIM_ARR 2 7798 58 Ak,
22 PRELOAD RwW 0 N T
O: 5K APB K285 1) )G T B 25 47 o
127 270 24101 LPTIM J& 345 7R I B8 57
21:12 Reserved
BF B T4 i
PRESC £ it & T S - A S 4. e nl DL N3t )
. ) —HRE:
11:9 PRESCI[2:0] RwW 0
000:/1
001:/2
010:/4
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Bit Name R/W Reset Value Function

011:/8
100:/16
101:/32
110:/64
111:/128

8:0 Reserved - 0 e, —HEHNO

17.6.5. LPTIM #=6# 28 (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
315 Reserved - 0
BRAUE E AL RE
AT R 1 A 0. 24 RSTARE W E A1, X
4 RSTARE RwW 0 . . N q
LPTIM_CNT AT B s 7] &5 473K 57 0 L
LPTIM_CNT %728 N 2.
3:2 Reserved - 0
LPTIM J& 3l 5k i
AL BN, REEEE. ZAE 1K LRk S
1 SNGSTRT RwW 0 ) LPTIM,
E: Y LPTIM fRER), M A 688 1. e mEstEshE
(A
LPTIM ffEefr, R ERTE S
0 ENABLE RwW 0 O0:LPTIM 2£H
1:LPTIM fii g

17.6.6. LPTIM B3I EEHRFHFEE (LPTIM_ARR)

Address offset: 0x018
Reset value: 0x0000 0001

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

Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res

15 [14 13 J12 J11 J10 [9 |8 [7 |6 [ 5 [ 4 [ 3 [ 2 [1 [0
ARR[15:0]
rw

Bit Name R/W Reset Value Function
31:16 Reserved - 0 R, —HANO
EREIEIE A

15: 0 ARR RW 0x0001 ARR /& LPTIM K & 5h E 8
2 LPTIM {58 )5 A RE B BNi% 27 A7 48

17.6.7. LPTIM (#7788 (LPTIM_CNT)

Address offset: 0x01C
Reset value: 0x0000 0000

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

Res Res Res Res Res Res Res Res Res Res Res Re | Res | Res | Res | Res
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15 14

13 12

11

10

8

7 6 5 4 3 2 1 0

CNT[15:0]

R

Bit

Name

R/W

Reset Value

Function

31:16

Reserved

0

15: 0

CNT

THEE

2 LPTIM LA DR8Iz THS, 20 LPTIM_CNT /785 Al g
REIAATEEMME . FUAEXFMEN T, A S EHAT R IS
FRAE U 1) S B E I 1B B ME A A [F] o 4G B I
i) R AEAH S, AT DIA Y EE VS i) A2 AT S o

17.6.8. LPTIM & F&14

o
ff | Regi
s | ster
et

b
™

O| O | I~
™M N| N 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

LPTI
M_|
SR

ARRM

Re-
set

val-
ue

OO X O

o

LPTI
M_I

CR

ARRMC

Re-
set

val-
ue

A OX O

o

LPTI

ER

ARRMI

Re-
set

val-
ue

0O X O

o

LPTI

FGR

PRELOAD

PRESC [2:0]

0O o Xx o

Re-
set

val-
ue

o

o
o
o

LPTI
M_C

Pyl

RSTARE
SNGSTR
ENABLE

Re-
set

val-
ue

OoOmr X O

o
o
o

LPTI

RR

ARRI[15:0]

Re-
set

val-
ue

0 X O

LPTI

NT

CNT[15:0]

OFR X O

Re-

olofofofofo]o]o]o]o[o]o]o]0]0]0

197/267




PY32F002A % Fiit V1.2

et

Regi
ster

set

31

30

29
28
27

26

25
24
23
22
21

20
19
18
17
16
15
14
13
12
11

10

val-
ue
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18. FWIEIIHM (IWDG)
18.1. faj4\y

S HER T — Independent watchdog (faiifR IWDG) , B B A m 22 4 ml . I e ks K R i 48
(s IWDG RILHfFUR B T 30PF 2R 808 ) Th RETREL,  FEAE T B IA RI4E € 1 timeout fE N il &k R E A7 .

IWDG H1 LS| $R I B, IXFERIfE i oh Fail, thagfRyE TAE.

IWDG #idi# 7 % watchdog 159 5 B FH 2 AT 72, F HLIGAR iy B A R R 1 i 5 A

18.2. IWDG T E4jei

Free-running [ ~it %8

Hi LSHRAER & (7 stop #Ex0tH af A TAED
A AT AL

> AR EERE DY 0x000 B AL

18.3. IWDG ThfeH#R

18.3.1. IWDG EH

prescaler register status register reload register key register
IWDG_PR IWDG_SR IWDG_RLR IWDG_KR

—
32kHz prescaler {}
»| 12-bit dowmcounter | ——————— IWDG RESET

I
I
I
I
: LS| 8-bit 4| 12-bit reload value |<—
I
I
I
I
I

18-1 IWDG HE &l
2t ) IWDG #4277 25 (IWDG_KR)E 0x0000 CCCC, il-##s T 45 M OXFFF [A) Fit-#. 43k Hux
ZAEIT (0x000) , AE—ANEANMES (IWDG AL .
ANEATRF, 0x0000 AAAA #'5 N IWDG #4757 4, IWDG_RLR (reload 2717 %% ) 1R #% F V48 51
s, IWDG A& E R .
—HiZ47, M IWDG ARE#EZ I .

18.3.2. BH-E 1M

R AR IR T Coption bytes) W& T T 1E{4 watchdog, W IWDG ¥ HahfdigE, HHun
BAETFHES T BB LE R, IWDG key 2947 ss i s, M ERES.

18.3.3. T@4FV5 iE R
X574 IWDG T4, IWDG F 2 S U7 M2 g R 1. XX L7858 105 A A At e, s
OX0000AAAA NEL, FAEas B RARY
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ISR T RTT A ds . AR A A A OB IEAESENT, RAEF AL SRR .

18.3.4. HRMER

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 &HF%

18.4.1. FHFFEE IWDG_KR)

Address offset:0x00
Reset value:0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 6 5 4 3 2 1 0
KEY[15:0]
wlwIlwlwIlwIlwI[w]|Ww w |l wIlwlwlwI]lw]w]w
Bit Name R/W | Reset Value Function
31:16 Reserved RES - Reserved
Key 8.
KA A AT A— 72 BB 8] [B] 3G i A7 A 5 N OXAAAA, B, 4
. . TR TR O, Bl IS AEE AL,
15:0 KEY[15:0] w 0x00 0X5555: # 5 il IWDG_PR. IWDG_RLR % f7.4%;
OXCCCC: F/REsN IWDG (WIRIEE T INASZ Hay
A RRED .
18.4.2. WHMEFFE (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
T4 A -
T T B O B A A I BT AR I T 43 A
AL, IWDG_SR ZF R8s PVU 45 0.
000: 4 7343,
001: 8 434,
2:0 PR[2:0] RW 0 010: 16 434i;
011: 32 734i;
100: 64 7)#¥;
101: 128 434,
110: 256 %4
111: 256 434,

18.4.3. EERFFE (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
LH] IWDG_KR ZF1E48 5 N\ OXAAAA I, RL {H &% 514 s
11:0 RL[11:0] RW 0 o B S VTR X AME TR T . B TR AT i i
I RL BRI B 743 SIE R 15
R IWDG_SR.RVU=0 I}, 7 g%t 247 Beik 171504
18.4.4. REFF#H (IWDG_SR)
Address offset:0x0C
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res Res Res Res Res Res Res Res Res Res Res Res Res Res | RVU | PVU
R R
Bit Name R/W Reset Value Function
31:2 Reserved RES - Reserved
FER R TR En T S [
RVU R 0 A E 1, R EREBEIEEE . EERETEHLR
Ja, BRSBTS E .
F VT A4 BT
PVU R 0 AL E 1, RETOEEEE 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 &fE3em4

(¢}
ff
S
et

Re
gis- | »
ter

ol O
™ N

[e¢]
N

27

©
N

Te]
N

24
23
22
21
20

19
18

17
16
15

14
13
12
11

OO X O

W
DG
K

R

Re-
set
val-

A OXO

PR[2:0]

o[ofo

RL[11:0]

0[{0]|O0

0

OX O WO X O

RVU |©
PVU | @
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f Re
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19.

19.1.

I2C(inter-integrated circuit) & 285z M & il 48 A AR TI2C R 26 .

12C #EO
A48

R BB BSLs FPEAIN PP . SCRpbRiE (Sm) o PR (FmD .

19.2.

19.3.

12C E B R

Slave 1 master &\

Z FHLTRE: AT LA master, A DA
SCREAN [R] 38 TR

> FRERE (Sm) .
> PUEER (Fm) -
£l Master

> Clock P24

>  Start £ Stop 1774

YEN slave

> ATYRFE 12C Mkl

>  Stop HLHIKIL

7 fr T

W #% (General call
R&bRENL

> RIEFEEOE A bR B AL

> AR 5T bR AL

> 12C busy b &AL

bR &AL

> ENUEER

> Hibb/ A dEAE 5 ) ACK failure
>  Start/Stop 4&i%

15 100kHz
i% 400kHz

-
=]
-
=]

> Overrun/Underrun(i &b f7 K ) fE 4L
AT I R I by K D e
BAT AL

AP 75 U T BE
A[AZE ) PEC (packet error checking)

slave

1k)

7 A AR

> PECfH™ BIFE Tx BRI — bytes Ak

> BURJE byte fif PEC #f iRk &

12C TR iR

19.3.1. I12C ¥EH

ERMZ IR, EHrA12CE 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 HEH

19.3.2. A LR

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. BfEH

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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SDA

K 19-2 12C 2 £ il
WA AEREEANMERE ACK (R 7. #AFHA] DLEFE 12C B2ttt (7-bit 5/58 general call #itk)

19.3.3. 12C #It&4k

19.3.3.1. fERE/5RH 12C B

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 B F#%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 MER

BRINTEOL R, 12C B0 2 TAELE slave B, M slave B 1 E] master #3, 7587 4 —ANERE %M.

N PRI P, AZRAE 12C_CR2 A A7 T B8 A B R NI B e i A IS B S 3R A 1 2 /D e -

FRAERET 9: 2MHz

PR A: 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 I

o IR ACK WHEE 1, P2 A — AN B2 ik
o {1 E i ADDR £z, WIREE [ ITEVTEN £, 74 iy

FEMAEE T TRA AL FR7R T2 AL TR B d 2 Rk 2
19.3.4.1. \NRIZES

FER B ML TG B ADDR AL f5,  CAnSRIBE S5 RARAL 2 1) Slave ¥¥dE (715 M DR &4, &
Hi A6 shift 27 7745 K i 21 SDA |-

Slave #ifik SCL, HE.#| ADDR fi#ifkr, 7 HAFKIEEHE CE N DR aFf7-4+ .

USRI S ks . TXE AR E AL, Wi E 7 ITEVTEN A ITBUFEN £i7, T4 —ANrir.

R TXE Al EAL, AHAE N —DNEERRIES R AT, BAHMBIES S| 12C_DR FfFds, W BTF A4 B A7 .
Slave Hifik SCL, H2| BTF i #i#HiEE (2_SR1ZJ5, 5N 12C_DR % fF4)
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7-bit slave transmitter

S Address A DATA1 A DATA2 A DATAN NA P
EV1 | EV3-1 | EV3 EV3 EV3 EV3-2
K 19-3 WRIEARIfEIE P51

Legend: S= Start (##5%1F) , Sr= Repeated Start (EEHEIASIT) , P=Stop (EIE%MF) |, A=
Acknowledge (Mi5) , NA= Non-acknowledge (ANR) , EVx= Event(ITEVFEN= 1 i =4 Frl#T)
EV1: ADDR=1, ifiidSik SR1 Ff7#, ik SR2 F 1745 % ADDR fi
EV3-1: TxE=1, shift % {7-#% empty, 34 %7 /7 4% empty, 1] DR % {745 Datal
EV3: TxE=1, shift ZF {7254~ empty, 24 %7 {74 empty, 1] DR #%AF#'5 (Data2) jE= TxE
EV3-2: AF=1; 811 AF A5 0 5 F %L
19.3.4.2. \EElaR
TEFC R 35 B ADDR J&,  CHnSEHbhE 35 AR AL 0D slave Keidid 3 #4727 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 —HEHK SCL. (WL FHE).

7-bit slave receiver

| S | Address | A DATA1 | A DATA2 | A | DATAN | A P

EV1 EV2 EV2 EV2 | EV4

19-4 MBS AR AL 12 PP 51 1
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledged, EVx= Event(with interrupt if ITEVFEN=1)
EV1: ADDR=1, j#il/ti SR1, J5i SR2, SZ¥L ADDR [if%
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 ZITE 2T byte £ % 5 Al AT BY 5E .
3) MK SR AN A G, MAZNEANKILEN MR EL, T8 1ER sequence. i ADDR
M STOPF tr&fr, FFZEMLLT sequence:
ik ADDR=1, %% SR, Mk SR2; #ik STOPF=1, %% SR1, 5 CR1.
XA B 2 iR an iR ADDR Fl STOPF Wil &34 R BLE AL, #REHLIE MRt
19.3.4.3. KAERE
e eI G — NI 75, master 2 4E—AMEIEFAE,  slave Kl BHZ A AFR
o [ifFE AL STOPF, WIRKE /" ITEVTEN fir, ™A —A i,
Wi ik SR1, /55 CR1, SLHM STOPF ArffiiE%E. (W EEI EVA)

19.3.5. 12C FHR
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E Master N, 12C # FUE S BAR AL AR B E S . R ATEUR AL A URRIA K F TR, FEDME Ik
FAFEEH
Milid START A @2k b= Tilgdh sk, &N T master Bz,
PAF & master 15X BT ZER R 0 -
B 7E 12C_CR2 Zif74% T 15 8 AR N B L= A TE 1 1 B
i 5 B e 2 o 25 47 %
B B b Tk A] 25 A7 A5
HiFE 12C_CR1 T A7 4% Ja sl 4K
B 12C_CR1 FfE#: 1) START il 1, FAAjah &1k
12C AR [ 4 N IR b AT R 20 5 /D S
B RN 2MHz
PEBA TN 4MHz
19.3.5.1. FEHLF=4 clock
CCR #f7#s L LTHT s NREUY, 774E SCL 1 m HSF AR HSF . th T slave AlBERI K SCL {55, 7 SCL
LTHEFAAE S, master /£ TRISE 75 728 iR IR A1 BART, #20Kk H B2 SCLES .
— Wi SCL RARH T, Mk slave IE{ERi K SCL B, mif Pt siad(F bt 3, H2 SCL ki 2w fp.
KA T IR SCL SR 5/ i P 1]
— W SCL & s r, & i P R R4
bR b, BIE slave Ak SCK, M SCL EFHEF=4, B SCL ETHATHE R I, IR IR s 1o 2 A0 2 B4
PRGN E] (1) o XA BB RN 18] 55 SCL (9 L FFIstE] (SCL ) VIH i) #¢5&, Fin b SCL iy N\ A% s
PANE e, DL A B BT APB I BF3EAT () SCL Al . St [l i 1) f It 8] 4 FE4E TRISE 27 A7 2%,
FrLA s SCL _EFHf[al i, SCL MIAIZE R FFFRE «
19.3.5.2. FFEA%MH
2 BUSY=0 I, &E START=1, 12C £ 1# 74— Start 56, FH V14 2 master B (MSL # B 7).
1: 1E master #5820 T X E START 7, AESEI e/, M4 —1 ReStart 1.
—H R Start 214
o SB (i #ifiEfF E AL, WHEE T ITEVTEN 7, W& /=E—A ik,
master & SR1 ZF {745, FHLE slave Hilik'5 A\ DR %if7#5. (Transfer sequence EV5)
19.3.5.3. \HLHtdk &%
slave Hihikig i P56 F% A6 a7 A7 2 0% 1) SDA 26 1
o 7E 7 bbb I, & tH— M b .
I — B,
— ADDR g filifh B Ar, W E 7 ITEVTEN Az, W= —> i,
B 5 Master i3z SR1 #7745, BERAE T SR2 W A7 4% o
MRAEIE H slave HUhERRARAT, master Yo N RIEER, 02 B s B2
o 7 7 fithhik FE AT,
— BN RIE S, B ik L B R AR A 0"
— B NSRRIk L B R AR A
TRA B4R 3 B & @ E H N B AR 2 2 Rk 2
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19.3.5.4. EHLKRIE

fERIE T Ml Ry RR T ADDR 7 )5, 32 # % master I8 it 358217 25 77 2457 15 )\ DR 27745 K 1% F] SDA £k
.

Master Z51F, B EIH M F 5 N\ DR Firds (ZM EV8_1) .

MU B ACK ks, TXE Srgietdift B Az, WiREE 7 INEVFEN A1 ITBUFEN fi7, WA —A Hri.

IR TXE BEEAL, HAE b —REHR KRGS R 20T, WA SHEEE 7775 DR %124, W BTF g &0,
7EH KR BTF (32 12C_SR1 2 Ji, 45 I12C_DR #Ff74%) Z 0, 12C # 1 1K fEF SCL MK HL .
KB

fE DR AR E NG — N7 T)E, B8 STOP /74— Me k& (L E K EVS_2), RJ5 12C
Pk B 3l [ 2 AL (MLS 75 BR) «

e M TXE 8L BTF ALEAR, 5 (k24 B 22 HEFE I EV8_2 A .

7-bit master transmitter

S Address A DATA1 A DATA2 A DATAN A P

EV5 EV6 | EV8_1 | EV8 EV8 EV8 EV8_2

Kl 19-5 F Rk AL T 51
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5: SB=1, @itk SR1, Fla DR FAE8EHHE, SLHINHZAMEE
EV6: ADDR=1, @il SR1, Hif SR2, SLIXTIZAIIER
EV8_1: TxE=1, shift %7 {74 empty, (i 75f74% empty, 7] DR & f7#%5 Datal
EV8: TxE=1, shift Zi {7254~ empty, %475 f74% empty, 7] DR #7445 Data2, %M #iE=
EV8_2: TxE=1, BTF=1, 5 Stop i Zi {45, AflifE & H Stop iz, TxE il BTF #iE=
Note:
1- EV5,EV6, EV8_ 1 f1 EV8_ 2 Fff, ik SCL MK, BN sequence $hAT4h
2- EV8 ¥t sequence WAITE X711 RIL S MATHAT 58 . 4 EV8 I sequence AN RELE 24 BT A& i (1) 515
gEfiar s, WIHETEMH BTFARE TXE, X724 AR RIS T I8
19.3.5.5. EEl
TERIZEHHEAE R ADDR 25, 12C £ g N ERE . RSN, 12C 5 0 A\ SDA Zee il 7
W, B AR AT A% S DR AR, fERNTNE, 12C 8 DR IRIAT LR #AE:
o W ACK frgli BT, K H—ANRE k.
o {1 B RXNE=1, % & E 7 INEVFEN HI ITBUFEN fir, £ A —Arali,
1R RXNE 4 B A7, FEHAEBBOIEER4E A AT, DR P /788 h B A v sk, BRI %8 BTF=1,
TEIERE BTF 200 12C BB ARFF SCL oMK A ;21 12C_SR1 2 J5 F i 12C_DR {725 K57& K% BTF 7.
KRB
Method L iZA AN SRR X 12C $L RS R F B 5B %5+ i
Master 7£ M Slave #: B 5 — 7355, KiE—4 NACK. #UXE| NACK J&, Slave Bjixt SCL Al
SDA ki #5 . Master 5t iJ PL& 1. —> Stop/Restart 2414«
1) RTERERE—ADF0 54— NACK ik, 7RSI8 — A8 775 2 5 (TEFIECEE — A RXNE F4F
ZJ5) W2 Bk ACK A
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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

Kl 19-6 7572 10 AR IS 1S 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 Hiff, Hik SCL WKHF, ERIHMNFH A sequence AT 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
FiXANJ7i%, DataN-2 A ik, HIE/E DataN-1 2 J5, J@igEH K (RxNE fl BTF #iE &AM . R,
7R DR {74311 DataN-2 7, & ACK £, LIHfR7E DataN ACK Z iiiiEs. fEb2 5, 7EiE DataN-2 ZJ&,
Ef7 STOP/START 1, i DataN-1. 7 RxNE &Ef7J5, i DataN

7-bit master receiver

| S Address | A | DATA1 | A | DATA2 | A | |D/—\TAN—2| A IDATAN—1| A | DATAN-1 | NA | P |

EV5 EV6 EV7 EV7 EV7_2 | EV7

Bl 19-7 J5i% 20 N>2 I AR 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, Jtik SR1 s, F5 DR aiffds, 16 ZF %L
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 A sequence W ZE {71 R IE FE BT AT e . 1R EVT, B sequence ANRETE 24 B A& i) 719
fefmse R, #E . M BTF AR RXNE, XA AR ke 1 il iR .
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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,
fiK: G2l BV o B B At

— 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

— 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 £

— %1% ADDR E i1

— 5% ADDR fi

— JEE ACK fiL

— f5 BTF i E AL

— 5 STOP 41

— EDRBIX

7-bit master receiver

S Address A DATA1 A DATA2 NA P

EV5 EV6e | EV6_1 EV7_3

Bl 19-8 J5i: 2: N=2 I A AR A% I R )3
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if ITEVFEN= 1)
EV5: SB=1, /it SR1 Zif7¢s, M5 DR W f7a%, il F1%AL
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 AITE i 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

P 19-9 J5i% 2: N=1 i =LA 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 % /£, 5 DR & frat, 18 Tl
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. HEiRRA

19.3.6.1. BLREHR
FE— ANk BEE 7 A RTIE], 2 12C B DRI B — N SR A5 L G AA A P A S AR R . U
o BERR i # B A 1 WRBE 1 ITERREN £, WA —A bl
o 1t slave . Hdlapi EF¢, MEAFRETBUE 2
— AR HRI Start %1, slave A2 —A> Restart, & FR7tbEEE 1E 54
— IR IR Stop 2541, slave 2 IEH {5 1L 254 #R4E,  [RIRHREARREIRUR 26
o 7t master Bx: B ABIBURLL, RN ASTE 21T AL SPIRAS o oIyl Bk phoE 2 75 2 b 1k M AT A&
19.3.6.2. P& R (AF)
M LR B — AN RE AL, PR N R . IR
o AF figli E A, WRE T ITERREN £z, M= —NHally
o NI BRI E]—A NACK B, A A7 idE i
— IR T slave B, IR 2.
— WRZ AT master 8K, PR ZIA B — M 1R 2 F B repeated start.
19.3.6.3. fF#ZE R (ARLO)
9 12C B2 ORI PR 5 R I P2 A i R AR, R
o ARLO fr#fehft B Ar, aiR¥IE 7 ITERREN £z, A —>rhlky
o 12C 1 HahE B WAL (MSL AL HERR). 249 12C 820 ER T ME, WS TCVEAE [F— M b B e ) Ak,
{HEA] DATE A9 A 2R 1) master K% repeated start 25142 Jg Wi
o HH AR 22
19.3.6.4. iIT#, overrun/K# underrun (OVR)
7t slave BE:UF, IR AE BB AP IEK, 12C B EAERUEER R, e DA 3 — AT (RXNE=1), {H
7t DR Zi {728 T — /N e s s, R E overrun #5i% .
BERT
o I Jo M Bl
e 7f overrun £5iR T, AFRIERR RXNE A7, K% 88 M 1% 8 H K& Ja — IR L 735
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7f slave fR50F, WA IERBIEK, 12C £ 0 IEE R EEHER, £~ — NS RE 25, HEdE
BREN DR A4 28(TXE=1), MR RIEHR. .

o £ DR ZFfras H VAT — T IR E R R

o I REZAAEAE AL underrun B, 3RO N 2 5 B R RN RO E . R I& N A% 12C 2 2 bR AELE RLE I

] 547 DR 77 74

TERIBFE DTN, WIETERR ADDR 2 J5 HAE S —A> SCL EHAATZ HI'E AN DR & f74s; WIRAREME]

B, M B%E I — AN .
19.3.7. SDA/SCL
o f1E SR VFIEH AE K-

— RIEFE: i TxE=1 H BTF=1: 12C 8 OEAARAT REFN 22 01K, DLAEFF IR I SR, A FIEEHE

5 75 A7 75 (DR 1 shift 25 72385 #02 S11).

— e gl RxNE=1 H BTF=1: 12C £ O EIEEE 775 5 RER N 8 2 0K, DASEFR R SR,
SR HE 277 2% DR(DR A1 shift 27 77 2% #5235 1) -

o WIRAE slave # 48 I BHRE .

— WR RXNE=1, FESUEI AT AT DRIGEATH ., WA A overun. SIS Ha— DAk,
— WR TXE=1, ELAUKIE TN TR ZATABAHEEESHE DR, MK underrun. AHRE 7R ER K.

— BEPEOR SIS & R R

19.4. 12C # b
% 19-1 12C Hirig R
A Hfpr T JE 423 il o7
HLUH N B R % (Master) SB
Hihk )& 3% (Master) 5% Huhik IGFE(Slave) ADDR
Sk 2% 1E (Slave) STOPF ITEVTEN
B = AR 76 ) BTF
B IX g2 RxNE
LRI TYE ITEVTEN 1 ITBUFEN
MRS R BERR
¥ % 5 (Master) ARLO
i 87 2k e AF ITERREN
IR OVR
PEC 4% PECERR
19.5. 12C B 75
ZrfE sl L half-word 3534 word 7 1
19.5.1. 12C #=# &35 1 (12C_CR1)
Address offset:0x00
Reset value:0x0000
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
NO
SWRS Re Re Re PO AC STO STAR STRETC ENG Re Re Re Re Re PE
T S S S S K P T H C S S S S S
RW RW | RW | RW RW RW RW V'T/
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Bit

Name

R/W

Reset Value

Function

15

SWRST

RW

BAFE AL

M BN, 12C T EADRES . TR AR,
ZERAR 12C M5 ISR, SR S IR .

0: 12C BERA LT EADRES

1: 12C B FE AR

VE: AT LU T error B locked IRAS I B H V146
16 12C. 1 BUSY iy 1, fEMLL AR IF]
15 1240

14:12

Reserved

RES

Reserved

11

POS

RW

ACK/PEC & (FTHmEND , WHTEAMLE
EiZHAAE, o PE=0 I S,

0: ACK fiaiil el R 27 17 2% P IEAE BRI 70
fI(N)ACK. PEC {7 W] 5T A7 25 47 4 N 10 =717
& PEC

1: ACK {riziil e S Aok BB ) N — 21
1I(N)ACK. PEC i % BLERAL 77 17 38 BRI T
—AFi & PEC

W: POS i HAEFITE 2 7T RN B, A0
TEFROEE 7 AT E

9T NACK 2 2 i, WaifEiks ADDR 2 J5
&R ACK fif,

TR 2 AN PEC, SAiERE T POS
fir2 J&, ADDR stretch {5 & PEC fif.

10

ACK

RW

MEATRE . AT BAE %A, B PE=0
I AR S

0: TLNZEIR[HE

1: EBREI - EIREI— AR . (TLECH
HhksEEE)

STOP

RW

TR, KT BMAEE Z T A, 5
AR B RS, BB, S R
RIS, AR B

EERAT:

0: IIEiE&ApE4

1: 10407 IR BE YA 5 R R B R A
151 %A

TEMAEA T

0: KIZIE&ME4E

1: 104071 E B SCL Fl SDA £;

START

RW

AU .

WA BALNE LA e, BAREAGAY )G
B PE=0 K} {15 % .

FAA:

0: Tiefisktr=4

1. BEEPAERIREM

MR

0: Tieifisktr=4

1: YRBSIRN, PR GERfELa )
)4 %) master mode)

NOSTRETCH

RW

LR s K (Slave) .

2 ADDR 8\ BTF tn &4 B AR, %4674 T slave
IR R, BB RAEEAL.

0: FVFMEREEK:

1: 28 R EE K

ENGC

RW

IR f e
0: Z5 b7 #EIENY, DL NACK M HihE 00h
1: VR &R . DL ACK I s ikl 00h

5:1

Reserved

RES

Reserved

PE

RW

12C R fERE -
0: ZEib
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Bit

Name

R/IW

Reset Value

Function

1: 12C fiifg

VE: N RIERRIZALN R IEEREAT, SR IGS
WG, 12C B AR F FEIR [ 2 AR AS

BT 7EBINEE G PE=0, ATl WSS .
EEMBT, BIRGE R AT, AAREIERRZAL.

TE: M E T STOP/START/PEC 11, EMEMHEMIXAMLZ BT, BAEARERATETX 12C_CRL S #E, BT
H e 2 k% B STOP/START/PEC fi7.

19.5.2. 12C =& 748 2 (12C_CR?2)

Address offset:0x04
Reset value:0x0000

15

14

13

12

11

10

g

8

4 3]2]1To0

Res

Res

Res

Res

Res

ITBUFEN

ITEVTEN

ITERREN

Res | Res FREQI5:0]

RW

RW

RW

RW [ RW [ RW | RW | RW | RW

Bit

Name

R/IW

Reset Value

Function

15:11

Reserved

RES

Reserved

10

ITBUFE

N

RW

SEhAs T R .
0: 4 TxE=18{ RXNE=1 I}, Ap=4: ik
1: 4 TXE=1 8{ RXNE=1 I, ;=4 kriy

ITEVTE

N

RW

HA R W RE

0: %Ik

1: RVFFEMAHW

RN, FreA izt

SB=1 (FH) ;

ADDR=1 (E/MER)

STOPF=1 (MR

BTF=1, {H¥F TxE 8{ RXxNE {4
W ITBUFFEN=1, TXE A~ 1
W5 ITBUFEN=1, RxNE A 1

ITERREN

RW

R R A

0: ZE 1k A i

1 SOV HH I
FETBIKAET, K™ LA W
BERR=1

ARLO=1

AF=1

OVR=1

PECERR=1

7:6

Reserved

RES

Reserved

5:0

FREQ

RW

12C fRbR AR .

WA APB B BPITR FME L B Z 5 A a%, DA AE
5 12C thill 3R % setup F1 hold B [H] .
BNV E AR A2 AMHz (bR, BY)
100k) . 12MHz (400k) , ARG &
) APB B 4PSTIR

000000: 2%+

000001: %Ik

001000: 8MHz

011000: 24MHz
He: %

A~ o

19.5.3. 12C H it F 728 1 (12C_OAR1)

Address offset:0x08
Reset value:0x0000

15

14 |

13 |

12
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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
71 ADD[7:1] RW 0 O hEE 7~1 47,
0 reserved
19.5.4. 12C $#E&HF4 (12C_DR)
Address offset:0x10
Reset value:0x0000
15 14 13 12 11 10 9 8 7 ] 6] 5] 4]3]2J]1]0o0
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 (AR A A7 A%, O WEBEbRe AN ) buffer 22
—AHihk, oA TR EIEEE (RX_DR) &
BRIER DL EAE (TX_DR)
RIEBHEN:
YE—NFE DR AFal (EREEF TX_DR) , HE)
JABNEARE R . — BARRITGS (TXE=1) , Wae LATdE
T—ANTAEH B S5\ DR 2758, 12C UK (RIFZE
EOE A€l
) ) B
70 DR[7:0] RW 0 BE 5 15 b D1 DR 2475 (32572 RX_DR)
(RXNE=1) . 7EHEI T —ANFH (RXNE=1) ZRiEH
BAETT AL, B a] sLBLE S B s U
VE:
1) 7 slave #30F, Ml A28 copy BEAE 77 /7 4% DR
2) TEAEE R (nH TXE=0, eSS AN
)
3)  NSRAEALER ACK ki &4 ARLO Fi, U EIY
FHASH copy BT AR, FILAREEE
19.5.5. 12C REFF28(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
R R4 PEC #5i%.
0: JC PEC #i%, #Ux®| PEC J5iR[Fl ACK (i
ACK=1)
12 PECERR RC_WO 0 1: 5 PEC %%, #:Uk#| PEC J5iR[F NACK (A
& ACK NAa{E)D
AL AES 0756, B0 PE=0 I A5 -
WHIR R E
0: LiIFHEIRE;
11 OVR RC_WO0 0 1. I HEIRE.
2 NOSTRETCH=1 i}, 7EMAEZ T &AL 4 i 1 &
7 5
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Bit

Name

R/W

Reset Value

Function

FERRSBE b i) — B 51 (B 4% ACK

RIE KR, K A7 ds B A IR R s, )
I T Bk

FEROEBEA P L ERIE R AT, A
IR S AN ZF A7 4, R 7 DR AL P

Ko

ZALH S 0 kR, 5 PE=0 I B RR .
T A R B A A7 28 IS R AR R LRI TR R

SCL [y BT, RIERIEAR AT E R, FRAER
I TR o

10

AF

RC_WO0

VK= S L

0: BA RE R

1. ME R

LA RSB, AR B AL G
ZAL S 0 i ER, 5 PE=0 I d 5 ER .

ARLO

RC_WO0

fhEELR (FEHR)

0: WHRINEIMEER;

1. KR E K.

MR AN B IR 5 — N EN, Ak
BALZZ 5

AL HEAE 0356k, S7E PE=0 B BT fFiE R .
£ ARLO B2 J5, 12C #2:0 H sh ) #e b A=
(M/SL=0) .

BERR

RC_WO0

B H bR &

0: JCHTIAER 1% 1 2 itk 4

1: BIRECEF IR L.

2 UG B 45 R R IR B E 12 1 5 1,
A=
ALEHMES 015k, SiEE PE=0 I B
k.

TXE

BRI NET CREM) Fr&.

0: B AZaRAEZS;

1. HW/FLABENT.

TERIEHARNS, BIRFAR/NTZAEE 1, 7
R BEAS B B ZAL

PSR E DR FAE8 I iERRZAL, sERE—
MERIGEEIE MG, B PE=0 I M 1F A 3hig
.
WERYE]—A NACK, BT —/MERIEM 71 i
PEC (PEC=1) , iZfiAHELL.

H: EBANE LAERIENEIEE, kB T BTF
S NEHE, EARE R TXE 40, PG 53
HAFENT .

RxNE

BT esdes Gl FRE.

1. HIEFAaRIET.

BRI, MEWEFGRAINT, BLAIZFLRE.
TR B, %55 R B AL

AR E 2 A7 AR N SR E TS Rz A A7 38, 5.
2 PE=0 B FHAELFEBR

W HWET BTFR, EEEIEARERERR RXNE
7, RN I B B 2 A7 3 AT i -

Reserved

RES

Reserved

STOPF

kSR AL CABERD

0: VAR EE AL ;

1: KB b 5% .
E—ANEZ G g ACK=D) , HMEHIE
2k ERI BN S, B A E 1,
BAEELE 1I2C_SR1 %1588 )5, X 12C_CR1 %17-4%
S EAERAE R ZAL, B4 PE=0 K, %R %
o
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Bit

Name

R/IW

Reset Value

Function

vE: 7EURE| NACK J5, STOPF fifR&Efr.

reserved

BTF

FH LIS R AR EAL

0: FHfEHIAR TR

1. PRI IR

TE T A TR B 1% 2 788 (24 slave 1

#,, NOSTRETCH=0 K}; master i, 5

NOSTRETCH £%) :

— e, MR —ASEET (B ACK Bk
M HEIRFAARRERPE LI (RINE=1) &

—  RIERT, B ANEEIE g%, BAE R
TEZIERYE BN HIEAE (TXE=1) .
WAFEEL 12C_SR1 #A78s )G, SR 475

P S B IE bR AL s B IE— NGBS 1

M), B0 PE=0 i, MAMER.

VE:

U E]—A NACK J&, BTF A ASHE N .

ADDR

Hobk BRI (ERED MREDERE (AARED
BAFLEL 12C_SR1 % /E38 )5, 1% 12C_SR2 i fF
RTEMRIZAL, 2 PE=O I, HAEHER.
HibEITAE (Slave) :

0: HuhEATTHC S A W R k5

1. WIf bk VLAD .

2SR ) M HEHE S OAR 7 AZ43 B general call #h
BEVCHE, R B A

Note: 7t slave BT, HEFEHATEHEAITE R
sequece, BJ7E ADDR #&Ef)5, &l SR1 HAF
2%, HiE SR2 IR

Hibk B R%E (Master) .

0: HuhbRIEEAH LR,

1: HihbRIELER,

7 fiihkEy, 2ikE] ACK byte JFE .

Note: fEIF NACK J&, ZHZRASHHEN.

SB

RIAAbRE (BB .
0: REEMEIHKM

1: RRIAKIFC R I%:
—MRIERIGSME, B %A

— B 12C_SRL A B, P HUR AR AT ER
GHRERIERIZAL Y PE=O I, miBEfHEE.

19.5.6. 12C REFF2 2 (12C_SR2)

Address offset:0x18
Reset value:0x0000
Note: Bf#f ADDR #rEAIEEE 12C_SR1 FAEas G BAL, 7E3L 12C_SR1 2 5 H L 12C_SR2 #1744, H4aEZE
ADDR k. Kk, {NAEKPL12C_SR1 27 /72511 ADDR i B4 o # STOPF fi#iE %N, 12C_SR2 %47

LA WML
15 |14 ] 131211 ]10] 9] 8 7 6 4 3 2 1 0
Res Res Res Res GENCALL Res TRA | BUSY | MSL
RIRIRIR]IJR]JRIJRI]R R R R R
Bit Name R/W Reset Value Function
15:7 reserved
IR L) .
0: RUCEI BTN Hotik s
4 GENCALL R 0 1: 4 ENGC=LH, Wl #HImm kbt .
2 —AME RSB AN E R A A 2 RN, BR
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Bit

Name

R/IW

Reset Value

Function

PE=0 I}, fl{REBRIZ AT Ae.

Reserved

RES

Reserved

RIEIBER R

0: Bl

1. R RIE

TEREA M B AL R BE 45 R, A AR ik
FIR) RIW LB 5E

LRI B 2 1 (STOPF=1) , EiF EHE R
B BiE BEMEESR (ARLO=D) , #iH
PE=0 i}, AE{FEMRIZATEo.

BUSY

AR

0: 7ERZ EIcHniEn

1: R b IR AR K i 7

LK) SDA B SCL AMICHFI, BEFFE AL
AR B| —AMF IR, S E .

A AR N AT LA AT R EE TR, B AR
S (PE=0) I iZf5 AT ARBEH -

MR

0: slave

1: master

—UPE AT B (SB=1) I, BEME AL
— MR BRI B —AME IR (STOPF=1) .
fh#EL (ARLO=1) . 224 PE=0 i, W&

<o

19.5.7. 12C B 4P| &F 725 (12C_CCR)

Address offset:0x1C
Reset value:0x0000

15

14

13

12

11 [ 10 ] 9

8 | 7

6 | 5 | 4] 3 [ 2] 1] o

F/S | DUTY

Res

Res

CCRI11.0]

RW

RW

RW|[RW[RW [ RW | RW

RW|IRW [RW ]| RW [RW] RW [ RW

Bit

Name

R/W

Reset Value

Function

15

RW

0

12C EEAERE.
0: Frifisz
1: ‘l‘;&ﬁ*ﬁﬁ

14

DUTY

RW

P AR T ) S 2 L.
0: PEREA T : Tiow/Thigh=2
1: PREMELT: Tiow/Thigh=16/9

13:12

Reserved

RES

Reserved

11:0

CCR[11:0]

RW

PO FR AR T IR B o SRR A (A
2 .
BRSO T B ERUT R SCL It
o FRAERL:
v" Thigh=CCR x Tpclk
v" Tiow =CCR x Tpclk
® PRI
v' DUTY=0:
Thigh=CCR x Tpclk
Tiow =2 X CCR x Tpclk
v DUTY=1(Nix3%| 400KHz):
Thigh=9 X CCR x Tpclk
Tiow =16 X CCR x TpC”(

1. RERERE/MEN 0x04, fEHRE DUTY £
F T ARV /ME Y 0x01

Thigh=tr(scL)+tw(scLH)

Tiow=tr(scL)+Htw(scLL)

XL IE A T A

HRA 2 PE=0 I A BEAC B 1% 7 7

arwn
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Bit Name R/W Reset Value Function
6. fox Bt 10MHz FEEELRS, XFET] CAIERf=
A 400kHz F R B i A2 A
19.5.8. 12C TRISE &% (I2C_TRISE)
Address offset:0x20
Reset value:0x0000
15 14 13 12 11 10 9 8 7 6 5 43 2]1]o
Res Res Res Res Res Res Res Res Res Res TRISE[5:0]
RW [ RW [ RW [ RW | RW | RW
Bit Name R/W Reset Value Function
15:6 Reserved RES - Reserved
TEPOEFR AR T 1 BR A (FAED .
X Lefr B iZ IR master mode F, SCL /i [H|
B (R B KRR EEIS H] . XA B 2 G618 SCL 1
FHRRREERT A 2 />, SCL #RELRFF— AN e i
IX BT AR BN 12C B 2R B 45 Bk i
SCL LFtwffal, & PilEHN 1.
5:0 TRISE RW 0 Flan: ARERE R K i SCL B A TF A
1000ns. NH7E 12C_CR2 277%™ FREQ[5:0]
%% 0x08, Tpclk=125ns, W] TRISE it E
4 0x09 (1000ns/125ns=8+1=9) ,
PEPE AR PMER AT PUINE TRISE .
WHR S RANEL, WK EBEE 5N TRISE, LA
TR trich 4.
E: 2 PE=0 B A BB B %A A7 A
19.5.9. 12C FFHRBE
Offset Register = S 2 o =" S o ® ~ © 10 < ™ o~ = o
= E 5 O
%) %) ¥ o x| pO| K m
I2C_CR1 o o) o o < | ohl 9 o L
0x00 % a < & R |‘5'._:J z z a
Reset value 0 0 0 0 0 0 0 0 0
Z ' '
12C_CR2 fl| oE| Gao FREQI5:0]
0x04 B EF| EX
Reset value ol oo o] o] o] o] o] o
I2C_OAR1 ADD[7:1]
0x08
Reset value o] o] o] o o] of o
ox10 I2C_DR DR[7:0]
Reset value 0 0 0 0 0 0 0 0
24 [T
| o o] o w u o w x
S L — a4 =z [a)] m
oxia | 12C-SR1 Ejﬂf 3| <| 2| Wl ¥| ¥ g ta g | o
Reset value 0 0 0 0 0 0 0 0 0 0
Z 3 < % 3
oxig | '2C-SR2 63 £l 2] =
Reset value 0 0 0 0
(%] .
ox1C I2C_CCR T | 3F CCR[11:0]
Resetvalue | 0 | © o] of o] of o] of of o] of o o o
0x20 I2C_TRISE TRISE[5:0]
o] o] o] o 1] o
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20. BHARAZRPWRSE (USART)

20.1.

A

i A0 7 D UOR 3 (USART) $R At 1 —Fh R I U7 1% 5 8 F TV ARHENRZ 528 8347 Bl # Qi A B e 26 2

A]REAT A W AR A0 # . USART A 70 Bl 5 8 A a4 A1t 56 Y BBl AR R R e 4%
ESCHF R B A AR A X LR AR R . 0 oV 2 AL P AR

. USART X E4#

N
©
N

XN b iEME
NRZ i

FIBCE 16 {5 e 8 i RAE,  HEIN £ B M Bi 2 2 L ) R 1

FOEFIECE F T AR R, ik 3Mbit/s
SEMEEES Rl

AR B K R 8 Al 9 i

AITCE A AT (1 83 2 47D

] A A QA Ay [] 205 3 TR B o 1 T
FRLLRP TE

ML E TR e AL

TR dit 42 1)

Kbz &

> I buffer i

> KI% buffer =

> AEREER

AR e 42

> RIEREAL

> R AT RS
AR 1 TR

> CTS A
> RIEFAFAET

> RIESERL

> B A A g

> R RS

> AR

> MR

> R E R

> R R

EZOBLIESTLE

> WNEHLHEASUTHS, D N ER AR
MNE BR3P RS DO R ko 25 A
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20.3. USART TheeHik

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
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 | | ckcontrROL 1
- 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——]
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 |

PRDATA

7 K

L |

USART INTREEUPT

CONTROL

—| /16 | | JUSARTDIV |<—

!

fPCI.KK
(x=1,2)

USART_BRR
TE ™ TRANSMIT RATE
CONTROL
| DIV_Mantissa | DIV_Fraction
15 2
RECEIVER RATE

RE —> CONTROL

Conventional baud rate generation

20.3.1. USART - {EHR

] 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

K 20-2 FKWE

20.3.2. Rikgk

RIEBEAE M ALFPIRA K% 8 Frek O ALEHE 7. M RIEMEREAL(TE) M B, RIEF AL A7 85 h I EE
76 TX JH A, AR I ik 72 CK B 46 HE
20.3.2.1. FHRE

£ 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. AIEEE ffE 1AL

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
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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 [ sit1 | sit2 [ i3 [ sita | Bits | Bit6 | Bit7 |srop | 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 L Ef# 1EAr

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. BFIiEfRE

% 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 K } /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

20-4 HL4I TCITXE FPRZS

20.3.2.4. WIS

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
Wr i, SBK ALRXAERT— M5 BE A 2 5 Bk .
20.3.2.5. ZR/FS

BAL TE KL USART 7258 — i Ui Ak — =22 PR il

20.3.3. &g
USART ] LLR#E USART_CR1 [ M £ 320k 8 firik 9 A (K% 7 .

20.3.3.1. FFEAAA 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 FFaa il

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. FREK

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 S

LU B AN T, USART A B4R 1 — R AL T
20.3.3.4. ZRKS

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 4R

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. B4R

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 Foril e = ) B R A
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R 20-1 e 7S AR R A

RFEE NE RZ Bl hrE 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. MisEiR
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. FWUHIRI AT AC & 1% b A7
FEWSCHA I 11 7 P B PR Lk 8 S A L S AN B0nT LI I P 5 A7 48 2 s Aok B, 78 1R W R,
AL 18824,
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. P EBRFREITE

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
¥: 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

W FpcLk=36MHz FpcLk=72MHz
F5 Kbps SEfR BTHERGAEY | RE (%) SEPR BT RRR A4 RE (%)
HIME RN
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 ANH] R ANA] e NHT fE 4500 1 0%
VE: CPU BB BRI EAE, T3 — 4 @ B R R 22 WK . AT DUA B Rr R LR AT DA B X H 4 15 2

20.3.5. USART BElt R AZE

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 420t 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 Iff USART i 28 & 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 B3R/l

USART fgfg3E T — AN/ e, /I3 A 2hi 2 USARTX_BRR # /78t . H IR RN E L T3
o AR

1) RGHETE T AN

2) ARG IEAE A AR S BE i, 2L Fe VAR NI B R 22 S 0L R, SR IE R R R

PP A 238 06 201 5 e BA R R TR A . (AU S 16 f5 I RAFE, M fCKI65535 Fll fCK/16 2 [aik4%)

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

A RX B transition RS A B2 RT3 T . W8 RX L/ transition A S8R 78 0 ED (B
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
—ANFRF . BT USARTX_ISR ZifE a1 ABRF #ridi, Won T H AR I 5E A, QR is gk g f s i,
W) B Rs 2R A I ) IERA AT AN R ORIIE . FEXFME LT, BRR AT REAHIR, ABRE #iiRbr SR E A .
WA E TR FE 5 H SRR A e A e R (L7 %8 ATE 16 A1 65535 M8 A Bl 2 [al@16 fi7id KAf) , ABRE
Rt R,

RXNE H et SR 7HRAER e R 72 US AR Z1, B 3R 2 kil v] el il A2 ABRF Ard Gl 'S
0) FKJE5N.
Note: HIRTEHZNERHNN, EZF UE, BRR HATREHAIR.

20.3.7. ZAHEBEF

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 fig NAHIE B2

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 U1 WAKE RE g E : AT s bR A .
20.3.7.1. ZEHBLKM(WAKE=0)

2 RWU ALHE LI, USART #EAFRBRBIA . kil 30— 2 PRy, e pkmefit. SRJ5 RWU BEE/FE %,
{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

& 20-7 I FH 25 PR S 22 A6 00 ) 5 R ASE X

20.3.7.2. #iitFRiC (Address mark) #ill (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] Data 3] Data 4 [Addr=2] Data5]
! i
]

RWU f Mute Mode | Normal Mode Mute Mode
]
Non-matching address /

Matching address Non-matching address

RWU written to 1
(RXNE was cleared)

20-8 ) FH Hiu b e 00 g e R A 5
20.3.7.3. K
WE USART_CRL Zifr#s 11 PCE fir, A LM REA 4% (R IE I A R — AR, Bl AT 3 AR ER) -
MRAE M AL5E SR B, ATRER) USART Wik s0BI7E &

231/267



PY32F002A % F it V1.2

% 20-4 ks %
M bit PCE bit USART fram
0 0 SB—8 bit data—STB
0 1 SB—7 bit data—PB—STB
1 0 SB—9 bit data—STB
1 1 SB—8 bit 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. BRI

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. HRYK:

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. fEHRE

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 [l

WidE USART_CR2 Zif7##:/) CLKEN £y 1, E#EFEPH. ERPEEEAE, FHALDBIRFHE TR
e USART_CR3 % {74+ * {1 HDSEL {if

USART FovrHI - LR 27 ez il B a) [F] 20 473815 . CK IS USART A& s i e A H . 7R 4R LA
S IEAT I, CK BT b kb . MR¥E USART_CR2 #4748 LBCL ALHPIRAS, Y fEfa — AN 28 s
PEIATEL = A SO = A B B ik . USART_CR2 #4723 111 CPOL {7 fo ¥V FH P i BRI B ik 14, USART_CR2 %A 4%
1) CPHA A SuVF F P A 8 AN b iR AH A7

TE 7S R AT, SR 2105k 2 A DL R FF 755 (g, 4135 CK B AN S -

[FE AU, USART ik de s DA U A — 8 — k. (HRBDN CK 25 TX R K (#RYE CPOL M1
CPHA), FTLL TX LRy%dE 2 CK [ & Hi .

[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 FE g S I [R)RRR R I [R] (I T4, 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 Zif7-#%) A S I Bl . X R TEE AR HUAE I 2 AN T R il — A R B HiE 1

LBCL,CPOL 1 CPHA 7 [ IEFABCE , ROZAE KK SIS FR L AR 1R s SRR T ik 25 B 3R 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 [EI25 A% 50451

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 4 i £ i) 7 7~ 451 (M=0)

Idle or next
transmission
»

»

» > >
Glock(cpol=o.crHa=0) — LTyt
Clock(CPOL=0,CPHA=1) L
cock(cpot=t,ceHa=0) U LML
Clock(CPOL=1,CPHA=1) W

Idle or preceding

.. Start M=0(9 data bits) Stop
transmission

Dataon TX
(from master) ﬂnﬂﬂnaﬂ 7 B
Start LSB MSB  Stop
Data on RX -
(from slave) nnanaﬂ 4 :SB
LS8

Capture strobe I I l l l I | I I

LBCL bit controls last data clock pulse

Kl 20-11 USART #dfs i i 1 7< 1l (M=1)
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CK(capture strobe on CK
rising edge in this example)

Data on RX
(from slave)

tSETUP tHOLD

S S
R A e

tSETUP =tHOLD 1/16 bit time

20-12 RX Hdfi RAE/ PR FF IS [R]

20.3.9. BEENTERE

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. LGS ik ekl

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
%

USART1 USART2
X RX
.
TX circuit cTS RTS TX circuit
RX X
RX circuit RTS cTs RX circuit
|

B 20-13 i USART [a] s 37 423 i)
20.3.10.1. RTS W&

IR RTS AR I RE(RTSE=1), R % USART U e i S SORT I EE . nRTS B A A AL (AR
1Yo PR AE A NG BURBIERT, nRTS $ORE  HLR WAy BEAE 24 Al TS5 RN 45 LR B A% 4
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20.3.10.2.

lStall E lStarL
RX : Data 1 stopi : Data 2 stop
bit bit Eldle. bit bit
RTS [
/ i\ Data 1 read ff
f H Data 2 can now be RXNE
RXNE transmitted
20-14 RTS i f% )
CTS F#Hl

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

CRp ik

MiATAE A nCTS %A . @13 nCTS A (B HLRAK

o WHRKE T USART_CT3 F 174511 CTSIE iz, W= A4 ik,

CTS

/

= f
A

/

writing data 3 in DR

cTS |
transmit data register
TDR Data 2 empty | Data 3 empty
RX Data 1 |stop Start| / bataz |7 ot | Data3
bit LBt it ;'/dle| bit] Jaa

i

Transmission of Data 3 is delayed until

CTS=0
20-15 CTS izt
20.4. USART HWiiER
5 r BT A HibrE fFRENT KL
1 ROEH T A7 4 2 TXE TXEIE Y3k
2 CTS (Clear to Send) 1l CTSIF CTSIE Kk
3 FEIE5E Y, TC TCIE IRk
4 B AR ET GREdEESI RXNE RXNEIE Bk
5 Overrun 4&i% ORE B
6 2 PR IDLE IDLEIE ik
7 ZH AR U6 A R PE PEIE ik
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8 | ZWFEEIUN, M5 overrun FITES NRIORE/FE | EIE | #lk

A USART AL IR — A

—
(@]

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 b4 [&]

20.5. USART &%

20.5.1. REFHFEH (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 5 S 5 S S 5
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 RC_W | RC_ W R R R R R
0 0 0
Bit Name R/W Reset Value Function
31:13 Reserved RES - Reserved
H 3Rl K
12 ABRRQ w 0 ZAE 128400 ABRF brEAL, FEHIER T —Wim
SRR ol
ERIN RS Y
1 ABRE R 0 2 E SRR A QR4 YO B B

PLE st i) I, B EALZ TS
BRI S 13 ABRRQ Z 7881 Bi%0.

H B R AR & .
HEBIRRRE (AR %E RXNE=1, 24l
Befarm A ), B E SRR A I 1 A

10 ABRF R 0 (ABRE=1, RXNE=1, FE=1) W% dfgifE
1.
Bt S 1 3] USART_ROR 277221 ABRRQ
DA S

9 CTS RC_WO0 0 CTS briio
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Bit

Name

RW

Reset Value

Function

2 CTS %A toggle, 7l CTSE=1Hf, %Z/7aN
LEME 078%E. X4 CTSIE=L N, 774 CTS
0: CTS line f# k%
1: CTS line {Hik7

reserved

TXE

e A7 s bR

4 USART_DR Zi {7 s B AL 16 BR3P A7 2%, Tl
P BAIZ AR . Y TXEIE=L I, P24, 5
USART_DR % {788 &8 FZAL

0: Hulls RALIEBIRAL 5728

1: BRI F A7 A

TC

RC_WO0

FEI%5E b

LB sE S, B TXE=1, WEEfE 8 A i% 2
4%, TCIE=1 I}P= A4 dhlkr,

WA USART SR 278898 )5 5 USART_DR
FAERREERIZA B2 B EET) « B
B LIS 0%,

0: fEIERTERM

1: fEIRTERR

RXNE

RC_WO

R T A RA TR &

YR A AERRE LA D] USART_DR #1758, Tlff
B ZATF .

WA USART_DR Zifids B0 S 0 ISR,
2 RXNEIE=1 i, 724,

0: ARUKEIHIE

1: BRSO & U

IDLE

TIRR

¥ IDLE line, A#FEAIZF . 24 IDLEIE=1
A=A T

BAFSeE USART_SR % /£ 48 /513 USART_DR %F
A LUE %A

0: AKA&MZF| IDLE line

1: #JF) IDLE line

ORE

Overrun fizhrE.

2 RXNE=1 i, TERAL 217 8% TP B 0 IE
M 3] RDR SR80, ML EZAL .
BAFS 1 USART_SR 7 #% 51 USART_DR #F
T2V LA Z1% 40 .

2 RXNEIE=1 i, P24,

0: K74 Overrun £5i%

1. 774 Overrun 4%

VE: GEHENENN, RDR FEBABRASE
&K, EBALAA AN B ER.

X EIE=1 K}, =/E ORE Hlff.

NE

M P A RAT

R W R A, B B AR,
Ak USART_SR % {748 513 USART_DR #F
80 LUE ZE1ZAT .

0: ARG I F1| e 7 4l iR

Lo G0 3N P AR

7E: 2 RXNE 5 NE RN P24, NE=1 WA 4E
rRir, TR E RXNE pRGn = b, 2452
HESEIE RS, % EIE=1 i NE=1 &7 4

FE

WS R &

MR BIAERE 3l 2 e R B b R A, R
BB AT

BAESEE: USART_SR 2517 8% f5 i3 USART_DR %F
1E 3 LA AL,

0: RAI B I 5%
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Bit Name R/W Reset Value Function
1: KB miss 12 e break 4%
#: X RXNE 5 FE [FIlf =R, FE=1BA=4
FRIET, TR E RXNE AR ERN P24, iR
RUAE S AR BE =28 T iR, SO AR T I 34
PR, BERIE R ARSI R, JFEH R E
ORE triifir. fEZ il i, X4 EIE=1
If FE=1 2= A Fr ik,
TR EE % o
LRI AR G AR R, B B L% F A2 .
AT USART_SR 27728 )51 USART_DR #F
0 PE R 0 TR TT LIE AL (B AR TE AL BT 20 S5
RXNE=1.
X PEIE i, F=AErR,
0: Rp=4: A AR IR A4S 1R
1. 72 AE AR 0
20.5.2. FURFHE (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 DRJ[8:0]
RW |RW [RW | RW [ RW | RW | RW | RW | RW
Bit Name RW Reset Value Function
31: 9 Reserved RES Reserved
B R IE SR F A4
WRF iR RS HAE, MrESBREINEdE, BE
R RIE B .
DR ZF 74 EE L AN A A7 A (— AR R
) TDR, —ANZ&#EUH RDR) , fifLA DR %17 8%
SEEL T SRS AN T RE
) ! TDR ZF A7 28 1E PN e 28 A% R 67 25 A7 #% 2 ) 3
8: 0 DRI8:0] RW undefined | - 3B, RDR % (75876 RS 25 1758
TN ER LR 2 (B fE 7 IR4T8:10
M A EAR I AL B FT AT RIERAERT, 5 MSB £
(bit7 B¢ bit8) ZTLANI, BN AR T
7
A EAR IR AT R AT AT B SRR, S
MSB & 8 U B B0 7
20.5.3. PFERFEFHFE (USART_BRR)
Address offset:0x08
Reset value:0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DIV_Mantissa[11:0] DIV_Faction[3:0]
RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW [RW |[|RW [RW [RW |RW
16 H R R A MBS, AR BB Z A A7 A%
Bit Name R/W Reset Value Function
31: 16 Reserved RES - Reserved
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Bit Name R/W Reset Value Function
15: 4 DIV_Mantissa[15:4] RW 0 12bit #
3: 0 DIV_Fraction[3:0] RW 0 4bit /N
20.5.4. ¥EH|¥F7ES 1 (USART_CRL)
Address offset:0x0C
Reset value: 0x0000_0000
31 | 30 | 29 | 28 27 26 | 25 | 24 23 22 21 20 19 | 18 17 16
Res | Res | Res | Res Res Res | Res | Res Res Res Res Res Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | UE M WAKE | PCE | PS | PEIE | TXEIE | TCIE | RXNEIE | IDLEIE | TE RE | RWU | SBK
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 ffifit. MixfiEF /G, USART fidharr
R fs b M ET e . A R B AL RS % .
0: USART prescaler 1 output 2= 1k, low-power
A
13 UE RW 0 1: USART fiifg
WA 35 4% USART_ISR.TC BfifE, AREEZE
UE fi7, #ENRIIFERE
0: 1 start bit, 8 data bits, n stop bit
12 M RW 0 1: 1 start bit, 9 data bit, n stop bit
USR5 5
11 WAKE RW 0 M mute &Zfﬁﬂ%@%ﬁfm HREEMSRETEE.
0: Idle line néfig
1: Sihbnsefg
AR ISR .
0: AHlRIREEIL
10 PCE RW 0 1. #HERR e
A EEISAL: Obit FEE 9 A7, 8bit EE 8 £,
AR IR, R EAAEE .
9 PS RW 0 0: R4
1. w5
PE Hiifdige. HERMEEMATEZR.
8 PEIE RW 0 0: %1k
1: PE flrfise
TXE Flbrffie. BB ES.
7 TXEIE RW 0 0: %1k
1: TXE #FIiffigE
FEIRZE R PIBERE . KB FTES.
6 TCIE RW 0 0: %1k
1: TC lrffige
RXNE H i ffige; BB FEE.
5 RXNEIE RW 0 0: %1k
1: ORE m{# RXNE I {#ge
IDLE Fbrffife. HR i B A FE S,
4 IDLEIE RW 0 0: %A1k
1: IDLE 9l¥ifdifie
fEIEfERE
3 TE RW 0 0: fEikZEIk
1. fRiEffRE
Bl fEfe
2 RE RW 0 0: Wtk
1. ElCfdRe, JRAGR start 7
FRUSM
1 RWU RW 0 AR USART 254 mute 0.

239/267




PY32F002A % F it V1.2

Bit

Name

R/W

Reset Value

Function

23U mute BT A, EEAARRENL; W
EIMER TS, ZEAFATEE. EARIER LT 5
(Huhtei IDLE) H% 178
USART_CR1.WAKEDbit # 4.

0: HellCas A LIER

1: Bl N B

vE 1. fEWEZAEH AN mute B AT, USART
ZOWCT — AR, BILE mute AT,
ANGews idle S ZRAs e ig .

VE 2. UL E bR iCE M EE (WAKE=1) ,
7E RXNE # BB, ANeeAAAES RWU 4L,

SBK

RW

K i% break i,

WA B AERS, R break =15 Break Wil
stop (i KiEfG, EAE S LA

0: ANKi% break 77

1: Ki% break F¥i

20.5.5. #1728 2 (USART_CR2)

Address offset:0x10
Reset value: 0x0000_0000

31 | 30

29

28 27

26

25

24 23

22 21 20 19 18 17 16

Res | Res

Res

Res Res

Res

Res

Res | Res

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

15 14

13

12 11

10

8 7

6 5 4 3 2 1 0

Res | Res

STOP

Res | CLKEN

CPOL

CPHA

LBCL | Res

Res | Res | Res ADD[3:0]

RW

RW

RW

RW

RW

RW | RW | RW [ RW

Bit

Name

R/W

Reset Value

Function

31: 14

Reserved

RES

Reserved

13

STOP

RW

Stop f/ AL E -
0: 1 stop bit;
1: 2 stop fir;

12

Reserved

11

CLKEN

RW

CK pin f#fig.

0: Z&ik;

1: CK pin f#ig;

AN CFEEPBAR, ZAL R .

10

CPOL

RW

IR

FERE, CK pin f ettt .
0: BB 4k, CK pin NRaERAE;
1: fE5E4h, CK pin e i,

CPHA

RW

ZALTE [FP AT T3 CK pin % H B 8h rAH
fii. B5 CPOL fi—iaTAE, AP Afr it
0: BN B AL B SR U
1o B8 AN AL 1 A B I S

LBCL

RW

B Ji — RO FO I B ik 2 75 48 CK pin i -
0: fieJa —Ar ElE (K B ik o A 7E CK pin fai i 5
1. e — G ik e CK pin 4t ;

7.4

Reserved

RES

Reserved

3.0

ADDI[3:0]

RW

4’b0

USART Hihit.
ZEAEA T 2 AL FEES mute B, FIAE 4bit bk
G AT () S

20.5.6. ¥EH#|& 1748 3 (USART_CR3)
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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 MODI1:0] 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
SN ERES walll) v
00: M start fi7 JF 46 2=k 3
14, 13 ABRMOD[L:0] RW b0 01: TFEWTEIT PRl &
10: Reserved
11: Reserved
2 ABREN=0 8i# UE=0 i, %afrge s,
SN LR di
12 ABREN RW 0 0: %1k
1: A3
Oversampling ## 3%,
11 OVERS RW 0 0: Oversampl?ng by 16
1: Oversampling by 8
ZAXAE UE=0 BT Al 5 .
CTS b fiifit .
10 CTSIE RW 0 0: %&b,
1: CTSIF F i f#ge;
CTS fififg.
0: CTS iz 4ELE;
9 CTSE RW 0 1. CTS Blfigt. HHEL CTSHAN O, F
SABRAAE . MR, MEURS ANBIR A AR E, B
S CTS ARG A & Btk
RTS ffif.
0: RTS fEfFmfamIZE L,
8 RTSE RW 0 1E RTS far A e Fﬁéﬁ%ﬂ& buﬁgr ﬂ%iﬁﬁjﬁé—‘
HRT MR S8R RIE TR, RIEERAE
BiE. MR LEWEEE T, B RTS B NA
0) .
74 reserved
P TIEF
3 HDSEL RW 0 0: AT,
1: PXCTARE
2:1
R BT RE .
0: %1k,
0 EIE RW 0 1: Wi5EiR FE. overrun £5i% ORE. M NF I
fififiE.
20.5.7. USART F/78:mLi4
g Reg
s |iste | & 8 ) & & | & I { Q & | 3 B 5| & B I S| S 5| 3| of ©f ~| ©f w ¥ o & = O
et | '
USA AEEERFEEEEEEEE
o | BT 2128° |7 |§8°
N SR
o | Re
o | set ololo]|o 1{1lolo|o]o]o]o
val-
ue
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Reg
iste

31

30
29
28
27

26

25
24
23
22

21

20
19
18
17
16
15

14
13
12
11

10

»hOXO

USA
RT_
DR

DR[8:0]

Re-
set

val-
ue

0w O X O

DIV_Mantissa[11:0]

[3:0]

DIV_Faction

Re-
set

val-
ue

o

o

o

o

o

o

Oox o

USA

CR1

UE

WAKE

PCE

PS
PEIE

TXEIE

TCIE

RXNEI

IDLEIE

TE

RE
RwWU
SBK

Re-
set

val-
ue

o

o

o

o

o

o

o

o

o

o
o
o

OoOr X O

USA

CR2

STOP

CLKEN

CPOL

CPHA|

LBCL|

ADD[3:0
]

Re-
set

val-
ue

o

o

o

o

o

o

o
o
o

AP X O

USA

CR3

ABR-
MODIZ:0]

ABREN
OVERS8

CTSIE

CTSE

RTSE

HDSEL

EIE]

Re-
set

val-
ue

o

o

o

o

(ool b S @]

Re-
serv
ed
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21. HAiTHEED (SPI)

ATH BT SEEL T 1A SPIR R

21.1. fE4r

FATHMBHE D(SPY) SRV B4R e LA XU XL, B FP R R AT )5 308 5 . s O T DAgic B
BRI, IS MBS SR ALEE I P (SCK).. ZHIERELL 2 E R E T LA,
CEAHT 2R ME, R 20 R Bl 2 R0 5 R 2D A

. SPI X ER4F

SCRE SPI EHUE A SPI AN

3 &L R Stk

2 BV XL B AR CH XU s 22D

2 LR TR AR S (ToXU A B 28)

8 ArEl# 16 A ALk £

FENEZER S

8 M E AP R R I NRE (BN frewk/d)
MRS (B KA freukd/4)
AR AT 359 7T DL pR 30 sl A 1R AT NSS & HE: 2/ MRAE R 3h A s
] Gt FE2 P I b Bl P A 7

Al AR BRI, MSB {ERTEL LSB 7£ 7

A R R T AR R I RSO R
SPIAZATIREFR

Motorola # =,

A 5] S T R L i E

21.3. SPI ThEeHiiR

N
=
N

21.3.1. iR
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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

| |
} FIRST }
L } — SPI_CR1 l—‘il_,i
I
I
I
I

|
Master control logic BIDI RX !
g MEOD e 0 0 o | ony | s | s |
|

e o

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. BEHMBMNPESE

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 TiEfE

AT OL, SPI AL E R AN TR . fEXMEE T, EHRMHLE shift 77745, 7 MOSI fl MISO Z |,
R 2R —i2 . 72 SPHBIAIRE, HARE FVIL AL SR RS R AL, 8T MOSI K1k
g, M MISO Bk F MWL EEE . A8 mifise s (A bit 4 shift 58D , 76 FHURIANLZ 18] 115 Sk
R HALT .

21-1 SPI £
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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:|—|

21-2 A L5 E N AN

21.3.2.2. W TiEfE

@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

i

(SPI_CRL & f£4%) MHEHIT I, AP, EZIE T, FHLI MISO FIAMLI MOSI 4R AE Yyt F i
oY

“H >

il A

RX shift register TX shift register

TX shift register

? SPI clock — SCK

generator
NSS NSS
Master Slave

21-3 X L HEHL AN
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. BTiEE

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) : ik B RXONLY, RHIFTLAZERE SPI it oiRt. EMNLECE, MISO ¥ith
WiAERE, Zu B HAE GPIO. M A MHL NSS (55 G R, M4k MOSI Halle it . Helle 2t £
R B RAIRTHdE buffer [MECE . 7EFHLECE T, MOSI fihwi2ae, % 1ol LUFAE GPIO. HE
SPI AT, BB {ES5 ab 22 007 A o A5 I ph P — 7775 2 75 % RXONLY 80 SPE, H>RH 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 T E ML B AL
(B AL T AR %A 2 M 4% b FA i 1K)

(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. Z \HLESS

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. ZEHBEE

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 I SPI clock
generator generator
GPIO  —P» NSS
Master Slave
(Slave) (Master)
NSS -— GPIO

21-6 Multi-F=#1 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) IS

TEMML mode, NSS {EJbriEm ik N, fEMNLEES FHUEIR. 7EEHL mode, NSS BERTLAE Jyfirh 3L
ATCMERNSIN . A E NN, ST AR 12 ENURE 2o, AE e, e mT LRSS AHLI IALiE
BES.

WL SPI_CR1 i f##%/f] SSM bit, 1] DUIEFRIEAF 8 A ML management:

B %ff NSS management (SSM=1) : {EX/MECE T, MWL select /554 A SSI bit (SPI_CR1 & A7#8)
fEIRBh. AP NSS pin HR s HoAth S A 3 o
m  fiffF NSS management (SSM=0) : EXAMEN T, HILANATREMRE
1) NSS fiifiige (SSM=0, SSOE=1) : XMECEMNAENE ATV ALH . FHE R NSS pin. 24 SPI —
EEHE AR AT RE (SPE=1) , NSS & @il RFHICH T, B3| SPI # disable (SPE=0) .
EZ EHRH S, SPIARERIHTIXR NSS it & .

2) NSS %l disable (SSM=0, SSOE=0) : Wi MCU fEE4k LAENFN, XA E LT EHLAE
1. W NSS pin SRR, SPIHEANFEHNL mode fault R4, OF H 3h ik Bl E MU, 7EM
UL, NSS pin fEARHER RN, 24 NSS IRES, MALHEIEH .
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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. BRI

TE SPI @AM, U &k E R BT 4T . SCK (serial clock) ¥ #iEsk b s B0 A RAEERAE R 5.
T TR U e T I AR A7« R A B P A i 3. O T REREREATIE IR, FEATURD ML 200G A [F] ) 38 TS 2

21.3.6.1. Clock phase and polarity controls

JEJE CPOL fl CPHA bit (SPI_CR1 #ifi#%) , WA rT LABLE 4 Rl GeffIly /7. CPOL (clock polarity) %
24 B BAE AL ST 1) clock ¥ IDLECIRZS o A% LR MNLERA f2m . sk CPOL #5147, SCK pin A& H

FHPRA . 1R CPOL # & 7, SCK pin A7 =¥ IDLE IRZ .

4k CPHA #CE A, SCK MEE AU AL A I — MR Az (IR CPOL # & A7, 2 FFHy, A&
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 M BN, Bulgsing.

CPOL 1 CPHA 4 &k £ 1 s il sk it e ia s .
£ CPOL/CPHA A5 2 Hii, SPI 4t disable (SPE=0) .
SCK () IDLE JRZ 20T N SP1_CR1 517 8% 106 FR (1 A %
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21.

H
21

i,
1.
2.

woo A L LI L L L

mosi X\ M.‘E‘»BitX : Y : Y : e : Y : Y : Y LSEBitX
Miso — MESBitX : Y : Y : Y : Y : Y : Y LSEB”XXXXXXX}
e I D R
Capture strobe I ' I I | ' I '
21-8 Hdfa i Bt e 15
Hed bit (5 EL T LSBFIRST bit (1852 .

3.6.2. FHE ik
BT LSBFIRST bit(SPI_CR1 #47#%), SPI shift 27 {745 n] LLi% € 8 MSB-FIRST 83 LSB-FIRST. it {#
DS bit(SPI_CR2 2 ff#%), GHEHERMIK A . nTikEEh 8 el 16 KL, 2 EX T AR IEFZEHNE H -

3.7. SPIERE

XFTEHAMNL, SPI R ERAR LT —FE . 0 T HARMR S, WIELIIMEN A GiTbadkrm
BEAT LR AP R

AN GPIO Zf745: BLE MOSI. MISO il SCK pin

5 SPI_CR1 % {7 #%

1 @it BR[2:0]AC & B ek (MBI 7R 2D

2) BCLE CPOL Al CPHA

3) il RXONLY 5% BIDIMODE #1 BIDIOE (RXONLY A BIDIMODE Afg[FEN A%k , % simplex &

# half-duplex Fiz,

4) MBLE LSBFIRST

5) FiE SSM Al SSI

6) ACE MSTR bit (f£2 FHL NSSFELE +, R EHIEACE T 1L MODF #51%, L% NSS 1 RRE)
5 SPI_CR2 % {743

1) ACE DS bit, &AW %L

2) FL#E SSOE (MMUEAATE)

3) FE FRXTH bit. RXFIFO B{f %21 5%} SPI_DR 2317 2% Vi 1] A4 800t 5%

21.3.8. SPI{#geiifs

HE R N B B 2 TR SPIHL. ARSI RELNE, I SR T 2 2k . MWLM 5

A ET R 5 ENUE R8T, D& EREMENE (B 2@ IR B2 — AN, B WA 55
BTSN, BAEEAMTRERGE R AT « SCKES UL SPI MALB A2 1T, [BEE7E IDLE RS
level CFHRLFIBLEPERME) o

Full-duplex #0 (8¢ transmit-only) , 4 SPI #¢{ffeJf H TXFIFO A%, 8 [ TXFIFO #47 M —15,

EHUITIRE .
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FEAEAT EHL receive-only # 3 (RXONLY=1, ## BIDIMODE=1 H BIDIOE=0) , ff SPI#{fift)5, FHl
FRUGIE IR, BB R R

21.3.9. HBLRMBEWRRE

21.3.9.1. RXFIFO and TXFIFO

SPI FT £t @ nE @ 32-bit f) FIFO. iZAFHEAE SPIREW LB M kT T/E, 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 (X, 0T  Hdamikg. Vi FIFO 35 &
TFERIR/N (8T 16 1)

% SPI_SR A7 & =15 B ft A7 AL RXFIFO Hb R EE B4 R . 5 SPI_DR Zf74%, &1t FIFO
FOEAFI IR JE AL B, A ARSI . 305 0] 6 2008 H 5 RXFIFO BIEX 5%, 1%BIME 28T SPI_CR2 &7 4%
) FRXTH A78C & 9. FTLVL[L:0]A1 FRLVL[1:0]f7 %7~ T AN FIFO 470 5 FH 24 51 .

X} SPI_DR 47 8% ()07 i) b @ it RXNE & B . 4R/ 23 4F RXFIFO Jf HIAFBE (4% FRXTH
BrsE SLHD  ZEMAR . 24 RXNE B8 %, RXFIFO BB A2 5

FUML, HERIERBEED, E TXE FEHE. 24 TXFIFO Level NTEEH ST B AR —FH, ZF
Rt pifi . B, TXE#IEE, IFH TXFIFO #i\ N2 .

HIXFERI 7, RXFIFO AJ AE 4 ANEE T, 1 TXFIFO A LLAE 3 MR CYUBiE it A KT 8bit) .
PRI ZER, T LA 1R A R IR ELS LRI R 2 : 3 4 8-bit Bl i L& A7 E TXFIFO, T lbi 4 #4227 TXFIFO A
16-bit (CPU ¥l % 52D B 5 Nk .

TXE HI RXNE FAF## AT LU & i) iy U

24 RXFIFO Jifiist, 8 T —MEdE s, W) overrun SE4E= 4 . Overrun SE4F 7] DA 25 ) A0 ob b 6 05 =X
GOSEEN

B EAL BSY AR T LA ST ER M @ HAEE AT . 2SI B 5 5B SR 54, 78 L 1 9 A~ Hda il
Z 8], BSY prELRIFEN . (HEMNLIG A EEE WL 2, BSY 2fR¥EFHE/N 14 SPI Clock T FE KT
21.3.9.2. Sequence handling

—EEHRITAT LU Y single sequence (iR SE M5 . MRERATRE, 24 maser [1] TXFIFO B4 {F
44, sequence FFUAFFARELIHEAT . BIEME S EHESIRAL, BHH TXFIFO %, ARG LRSI EUE .

£ receive-only #55, Ell half-duplex (BIDIMODE=1, BIDIOE=0) mk# simplex f<:{, (BIDIMODE=0,
RXONLY=1) , 7E SPI#{fi#EH H receive-only Ukl e w5,  FHUBE L RIFFGAH . EHL— B TR hnt
B Sh BUCEE, BEEIENUE LT SPIEE KM T receive-only K.

M ENLRRNE LLELL IR (SCK 5 RELND , SRAPTEEIN, FHLL I & MHLAL B EH 7 1 B
M WER, FHLIPEOETIRE, JER e EAR R B, B IR, B A delay IO . BEE
BIR, ST ENEEE MHIRYL, %A underflow #5255, Sk B T MM EEE IR 3 EHLAC BRI EE CRIE M
HUASRE B I e £ 0 258D

BT AL NSS Bk e, [FIRTE 2 MHLR G kB2 AT @ R S i — A ML 7E— AN AL
REG, BALE NSS ZEH ML, AREF MR R ALK, RS 588 P51 10 kR 2. NSS A LA
R A AR 8 A g 2 B

1 BSY W EAL, BN T IEEAT B WIS B S TTRIMWIAE AL SE RN, RXNE drE B A, &g —1
RLAERFE, I HEBEABEE W AAAE RXFIFO
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21.3.9.3. B8 SPI 3B R

2 SPI AR, DA BRI AR BRI RS . X T RGiAEGE SPI R RAREE), KoNENA F, 4h
W B E R, RGN, ARSI (2868 , BT HaWmih. £, 4
REVRAE & ME— 15 I GLE W TNE

AT EFH AL T, AT LA 1R AR LB R IR I B I 58 A B (EIXPME L, 1E 8BS AR
AEH G, W ik BEHAMNERITEMN CHR EAECNM SR, DURCE B D) o X
BN, SPIBAEREZ /T, F P b2 PR E AR GEIRFE . 24 SPIEAERRAE EHLRILN, Wi — AN i B
IEEHET, B T —NEIRWEE TXFIFO F1, SPI LIRS A REBARIE .

M ENAEAEAT TR, 5 EE SR B M — TR RAF 1AM (SPE=0) . iZMEF, ZHHT L1110
SPI ZEREIAR

M SPI#iARRE, BB AR EE AR A7 E RXFIFO Hh, XSS Hd A AE R — 1k SPIAE BE B 4438 (17 41
Z T AR . AR IR AR SRR, B R Y SPIEARRERT, RXFIFO 2251 (R IEM AR RERAE, st
W AR A VIR AT 1Y) SPI 34748 .

FRAEMIZEGE AR R 2L T BSY IRZS, &S FTLVL[L:0], UAB{RALMAIEE 52 ko T DA 34 52 B ARG 2 oK
SR BAT A A EE A, il
B Y NSSESHRAAE R, TALE R AFLIRHEE K NSS kb, =i
B CYSECRE FIFO M8 BAR T, R R S 1 o Wi A dd A v
IEMRR AR AR AR 2 (LU BR AN -

Z4F FTLVL[1:0]=00 (3 $dh 2R 1%)

515 BSY=0 ChJa (A b 22 58 1)

Disable SPI (SPE=0)

FddE, B ® FRLVL[1:0]1=00 GEpra ikl

St HBIOR R, BRI AR AR R 2 -

1. fERJE— MR R, @268 SPI (SPE=0) , Wil
2. %5f5 BSY=0 i) &l Cp b3

3. E¥ddE, E® FRLVL[1:0]=00 CiEpra a3

21.3.9.4. HEITA

4 frame size= 8, fT-fi] 16-bit I IELEE 5Vl iy, #ox BN HEBIRIT R EXMIEI T, XCEIRE W24 IF
ITRCEE. B, SPIEFAFRETERE UG M FARML AR, SRJG RAFIE R ALY .

TR T BT AR . AR RS AAS 16-bit ViR, P BR M k% . EROT, R
RXFIFO BB # 2 16 bits (FRXTH=0) , WiZ%/7 44 /E RXNE FAFHALRI =42 . A% RXNE S (11 57,
FeUl 7@ — A 16-bit % SPI_DR #4745, Vil 7 2 ANEdEm. e, RFIFO BIE M % @ M N RNV
) AR FERS 5, B IMHEE 2 E k.

TER %, 8-bit Ui I 77 305 #5507 S i B s — MR WUR R 8810 . 8 17774 RXNE 4, o #4044
Pami, T R S — AR, 0T AT RX_FIFO BIfE .

A
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NSS
SCK _”_”_”_”_”_”_”_”_
TXFIFO F
MOs| ! : : RXFIFO SPix_DR
OX0A || i 0x0A | 0x04 | > Ox0A
SPix_DR 0x04 || spif oo SPIfsm B 0x04
sm ! ' ' sm
. .
| ashit ashift |-
Bt B
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
Kl 21-9 F T AR5 A I S i o th S 2 5
21.3.9.5. EEH

KA P IN Fr, XEE X T &), R A K. TG, fRE LSBFIRST=0, CPOL=0.
1. I NSS AR, SPIHfERE, MHIFEHIEH MISO: 24 NSS #BE#H SPI ¢ IR MHLK 2% MISO % il o
XF T ML, TEAEHFT AR HT 6 5 A 70 2 AT IR 25 2 ML, DA i 45 20
EEH, ANAE SPIBERERT, SPIAME£ ] MOSI il SCK {55 (144 NSS55) . ik SPI#
disable, SPI4MZ#EM GPIO WiTF, KUL7EIXEeLE b 1) H-FE T GPIO HIBE -
2. fEENU, OAUATGRIELSEN, W BSY EMIZ M LREFA R £ MG, BSY 15 5 e Wiz A8 AR K2
AN R A
W72 TXFIFO Zi#i¥, TXEE 5 A #EE.
fE TXEIE #EALG, 774 TXE . X TXEAS SR, FFihm TXFIFO &5¥dE, B2 TXFIFO 48 .
o XAFRELE SPI R HISEMZ AT, —HE NS,
£ Data packed mode, TxE fl RxNE F{F 2kt HELK, S5 FIFO KV 2 16bit 58 (until the
number of data frames are even) . 1R TxFIFO J& 3/4 full, FTLVLJIRAIZLE FIFO full level. Xt A1
2 E AN AL frame ANBETE TXFIFO 5% 1/2 full 2 Fif7fit. %4 frame LA 8-bit (U5 17 7720 CBAF) 47
it £ TXFIFO .
7. NT X packed mode [k J5 — AL data frame, i 5 — MR frame BARERR, Rx B{E 2 U8 LR
it 8-bit (EGE ZHAFEA FRXTH=1) .

o o M w
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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 FEHLA X L1 K (bit frame=8, FRXTH=0)
Notel: Thanding B} cpu SRR Tx fifo B H (R [H)

21.3.10. REFE
N TR 3 MRS E T LE 4 4% SPIARZR IR
21.3.10.1. RIZEMWX ZH5E(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 AR 247 % (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. kR 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&%m):—mﬁm, 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. FiRbe S
21.3.11.1. EHER KM (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. k=7 S

MR TR MHLEEI,  FF LB g b X %A AL 0% 10 25 [ A7 U B (R i g, 724 overrun 15300, W05
AT R I ] AE PARTHR U R8s (RXFIFO W80, izl & 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. SP| ¥
% 21-1 SPI gk
R Y Hrd i REFE AL
TXFIFO 2554 5 4 TXE TXEIE
BEEW | RXFIFO /1 RXNE RXNEIE
AR B MODF ERRIE
ithask 3N OVR ERRIE
21.4. SPI 7%

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 &% &% 1 (SPI_CR1)
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Address offset:0x00
Reset value:0x0000

15

14

13 | 12

11

10

7

BI-
DIMODE

BIDI-
OE

Re | Re
S S

Re

RXON-
LY

SS

ST

SP

4
BR[2:0] MST

CPO

CPH

RW

RW

RW

RW

RW

8

SS | LSBFIR
I

R

W

RW

RW

=/

RW

RW

Bit

Name

R/IW

Reset Value

Function

15

BIDIMODE

RW

0

BT KA A A e -
0: “XLL LA " X
1. PR

14

BIDIOE

RW

T A Xy A g

5 BIDIMODE fi.— ot & “H2e XM~ #x8 F5L
P 3 5 1]

0: HHizEIl (R

1: i fige (AR

“HLRAE R AT 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
A FHERTT . FEZ DN INBRIECE T, R
i) A M B BT 1, A A U A
#A G, FINAE R RS AR R,
0: &M T CREMPZO

1. 2k CIEfoE0

SSM

RW

WAL

24 SSM B AL, NSS 5] HI_L 1 H B SSI AL FIE 3
Eo

0: ZEIEEMF B

1: {EREME L& H

SSlI

RW

P05 DA 1B 25 3R 5

G LE R A Y SSM=1 I A A 2. ZEfERhE
7 NSS ERJHLST, 78 NSS 31I_E /) 110 #:4E
g

LSBFIRST

RW

A =

0: Juki%x MSB

1: Jki% LSB

JE AT I AN e U A A A A

SPE

RW

SPI fififig
0: % SPI
1: ffife SPI

5:3

BR[2:0]

RW

W

000: fpcLk/2

001: fpcLk/4

010: fpcLk/8

011: fpcLk/16

100: fpcLk/32

101: fpcLk/64

110: fpck/128

111: fpcLk/256

JERGIEAT B AN BB XU 2% B AT 2R ML
W MR, SRR AR frek/ds

MSTR

RW

B S Pk

0: BCE WM

1: MENERS

I HEAT I AN BE AR 1% 25 77 4 L

CPOL

RW

A B AR 1
0: ZTHIRASK, SCK R
1: ZHPIRAR, SCK 45 HF
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Bit Name R/W Reset Value Function
AT I AN e U A A A AR
IF AR AL
0: HdRFEEE — A B i v T4k
0 CPHA RW 0 1: BRSNS — AN B A I
AT B AN e U A A A AR
21.4.2. SPI &% 748 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
SFIR;/ Res | Res | FRXTH | DS | Res | Res | Res | TXEIE | RXNEIE | ERRIE | Res | Res | SSOE | Res | Res
RW RW RW | RW | RW | RW RW RW RW RW
Bit Name R/W Reset Value Function
31:16 Reserved - Reserved
MM fast mode enable
0: MAHL normal mode, MMLIHZ S Frf it SPI
clock & /N T pelk/4
15 SLVFM RW 0 1: MWL fast mode, AJ3CREMMLIER T SPI clock
T E A 3] pelk/a
7E: 24 SPI clock HI#FE/NT pelk/4 i, —E A ke
WE LA AL
14:13 Reserved Reserved
FIFO il {A
AL SV RE fillZ RXNE B4 1) RXFIFO BI{H .
0: W FIFO level KT ai# %% T 1/2 (16-bit)
12 FRXTH RW 0 225 RXNE
1: W FIFO level KT EE4ET 1/4 (8-bit) ,
724 RXNE
SPI &4 K E
11 DS RW 0 0: 8-bit H¥E i {4
1: 16-bit F¥E itk
10:8 Reserved
RIZGEM X 25 T R
7 TXEIE RW 0 0: 251k TXE il
1: fHhE TXE . TXE=1 774 b ig K.
Pl g IX s W fi e
6 RXNEIE RW 0 0: 2% RXNE it
1: fiifE RXNE b, RXNE=1 i}/ A4: chlrig R .
FE iR T e
0: A ILHR T
5 ERRIE RW 0 1. flifgss iR+, 24 CRCERR. OVR 5t MODF
HLEF, FPEAEHWHER.
4:3 Reserved RES Reserved
SS fithE e
0: ZEIRfE BT SS i, W& UL TAELE
2 SSOE RW 0 Z F &
1. FFE AT SSHith, &R LIEES
F AR,
1.0 Reserved RES Reserved
Note:

FRXTH 5 DS #4icILitA 4 MeH-& 7720, ERR A R H W R
1. WREE | DS=F (&M iy 16), MZA N 0
2. WIRECE T DS=7 (AMEMBEEK N 8), MIFE X 7l R b it -
1) BRI EAEMECY 1 WEE, W ER AL E N 1
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20 WnARIE A B WO KT 1 W, MRG0

21.4.3. SPIRAHFFS (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'_(;QL FEI,‘S?‘ Res BSY | OVR | MODF Res Res Res TXE | RXNE
RIR|IR]JR R R R R R
Bit Name R/W Reset Value Function
31:13 Reserved RES - Reserved
FIFO %% level. TEfFERL, HHEE
00: FIFO %
12:11 FTLVL R 0 01: 1/4 FIFO
10: 1/2 FIFO

11: FIFO full(24 FIFO BI{E R T 1/2, Bl J9R#)

FIFO £ level. TELEEL, HAEE
00: FIFO %
10:9 FRLVL R 0 01: 1/4 FIFO
10: 1/2 FIFO
11: FIFO j#

AR
7 BSY R 0 0: SPI A
1: SPIAT#IR, s RIEgmMAES,

i AR

0: Joiid %

6 OVR R 0 1. PPA G AT IR

GAE A RO B, B ARSI R AL (R
THEFIIARD .

PR .
0: JofbialeiiR

> MODF R 0 1. IR
AT B AL, B RS E AL,
4:2 Reserved 0
Rikgma.
1 TXE R 1 0: RikZEhIE=
1: RIKZEMNZE
Bl g pdeas.
0 RXNE R 0 1. B

0: BN

21.4.4. SPI H#E&HFF2 (SPI_DR)

Address offset:0x0C
Reset value:0x0000

15 J14 J13 J12 J11 J10 [9 |8 | 7 [ 6 |5 | 4 [3 J2 Ja o
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
s A A48
R Ik B BRI (A

R TFIF 0 /E N RXFIFO Al TXFIFO 1. 248

SR, SEBRVE RXFIFO, TSR, S2hry

i) TXFIFO.

Note: HUpT DS fir CEdlEmise ks , Furk
K R 8-bit B 16-bit.

T 8-bit Bt i, FdRE A /£ A 2L T right-aligned

15:0 DR[15:0] RW 0
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Bit Name R/W Reset Value Function
1) 8-bit IR IAT KIB AN A . AE R,
DR[15:8]f# {4 &} 0.
X 16-bit HEiv, FHE 27882 16-bit i1y, B
DR[15:0]#R F/E ik Fz R .
21.4.5. SP| H1E8M4
Offset Register o 5 o & ! S o ® ~ © o | < I ™ o~ = o
a o) 2 s E w El 5| %
SPI_CR1 =0| = z ) T o BR[2:0 5 o T
0x00 = @3 o Q| 3| 02| &| & [2:0] 21 5| 5
ol © [ )
Reset value 0 0 0 0 0 0 0 0 0 0 0 0 0
s T w w ww w
L = wn = L ~ o)
SPI_CR2 S < ] u T
0x04 - 7 x| © 21X & a
Reset value 0 0 0 0 0 0 0
<) =)
— — L w
= — > 14 w w
PI_SR o J ) > a) < Z
o8 | T 2 > a| ©| © AR S
— x =
LL LL
Reset value 0 0 0 0 0 0 0 1 0
SPI_DR DR[15:0]
0x0C
Resetvalue | 0] o] o] o] o] o] o] o] of o] of of of o] of o
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22. WA

22.1. MR

& Fr 3T Cortex-M0+ CPU, 1% CPU Core 3 & %4 debug 19 & ThE .

B A U R ST VR AR AE L

fi (FRA W) siUr il GBI =D 1. RTINS, WAZE P ERIRAS A R GRS EIRASH 2 il A&
W, TERERE, WM E R, R4k st .
PRI BELE R EALAEE AR MCU I, i 042 12 serial wire. £ MO+ CPU Core 1 [{iE1R
IhfiE/2—% ARM CoreSight Design kit
MO+ AL &R v B RS R, DL #6404
m  SW-DP: serial wire

B BPU: Break point unit

® DWT: Data watchpoint trigger
SRR AHRE T AR I R AR R T e -

B RIENIAIKEI AR, SWIO@PAL3. SWCLK@PAL4
B MCU & CCRHRIIFER, bl S35

MCU

Cortex-M0+ debug support

Bus matrix
System o
interface g
Cortex-M0+
Core
swm} Jewoe] [ : » DBGMCU
SWCL@ /] Debug AP
K] 22-1 DBG HEE]
22.2. 5| j 4y A A0 A i O
22.2.1. SWD iR 0
PR T RE A Bt A AN, FERT A B2 =0 mT W
7 22-1 DBG HEH
SW-DP SW iRR#E O
33013 B2 7 Rl AR SIS
SWDIO LPNE AT R N PA13
SWDCLK LITPAN AT B PAl4
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22.2.2. RiER SW-DP 4 Hd

S ENME (RGEMEE LBEN) , HE SW-DP s D8 7 BofE A& 1 IH0RR EHLZBIEH E pin.

SRT, A ARAE T OGH] SWD I TR REE,  JRRRIGZ R 1 /E Y GPIO .
22.2.3. SWD M_Efy &8 BRI T hr

— H. SWD i AR, U GPIO #2i) #8421 1 IX PN . GPIO 2 77 47 #3 U E ARSI 10 BN
EEFDENY

B SWDIO: input pull-up

B SWCLK: input pull-down

Jr AR R AN Sz B E D A A T R e LA oK

22.3. |D A% R84 xe L #1

T F AL ID code. #E7E Keil. 1AR 26 T_HA# 1% ID Code (T 0x4001 5800 Hitik) HifE1# .
SR R, fFEE flash 1) factory config. byte [ Ox1FFF OFF8 Hhhi:, %:#%| DBG_IDCODE 7717 #%
.

22.4. SWD & us 0

22.4.1. SWD i+

AR [F 5 1) B AT, A DL R N 1

B SWCLK: kH TN H B clock 55

B SWDIO: X a¥diE{s 5

MRS bank (2774 (DPACC #7728 F1 APACC 27 f78%) MM E N . BdEfi e igREsdk LK
LSB-first f&%ii. % SWDIO XA & ], 2k FWZifEmR K bhr (GEF 100k BRI HLFED o

TEPM AR SWDIO J7 [ CAE 4% ] I TR B4 N TE 28 - BESE AT BE FL,  t 8AT #0s  BRBh (oo Gk
BRAET, XAFE R 1AM ], SR HEAS T LB AC B SWCLK Sz sk i 4 .

22.4.2. SWD thiUF %
AN A R B R M B4k

&

B EYUREMAIER (8bits)
B S RER R R (3bits)
B EYLEEE S R A& B (33bits)
R 22-2 153K 41,(8-bits)
B DA LR ik
0 Start W “1”
0: DP ijjd
1 ApnDP 1. AP Uil
0: Hifk
2 RnW 1 R
4:3 A[3:2] DP 53 AP 751723 itk X 35
5 Parity LRI AL 38 A
6 Stop 0
7 Park BAEENS . BT EREYE, SpS A 1.

M FE RN A (BRAE D 1bit) BREEFE RIER, BRI EAURE &R 3 IKEh {5 5 2
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# 22-3 ACK Wi ) (3bits)

EE R A R fiiid
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 1£%; (33bits)

FeRF AL £ ik
[31:0] WDATA 5 # RDATA 5 el R
32 B U or X [3L:0] A AR B s

WIS SRR, 55 ) I 1) 0 200 R B o 5000 A i o
22.4.3. SW-DP RZ&WL(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 /5

B DP MJ#EA 24 posted: & i R AP E (ACK=0K) , =(# T LAgEEiR (ACK=WAIT)
B2 AP HIERAEYE posted: X =AU ) 45 SR [0 3 F — A%, SR T — BTV IR 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
) 2 T B A BT

W SW-DP £l 15 buffer (3T DP Al AP 5) , XEZEMHABRED LR, Hl—AN5EE. W
F'5 buffer Jit 17, O NEMRE “WAIT” . IDCODE #. CTRL/STAT iZuk# ABORT &, £f#4h
(HZE R buffer £ KD

B T SWCLK fl HCLK 2R Sm b, ESHEER (R 25 HEBANFIMT 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 &fF%

% 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 &7 5%
Address A[3:2] value Description
0x0 00 Reserved
DP CTRL/STAT Zif74%, FIfE
B R ARG WK power-up
Ox4 01 B O AP Ui G B AR R
m 5P pushed LA pushed S AIEHE(E
B EREREE Rl power-up R
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Address A[3:2] value Description
DP SELECTRION #472%: H/ELEE A0 05 K A active 4 4> word ) %577 2%
R
] i 24. . R ET
ox8 1 Bit 31:24: APSEL: %&$%477 AP

[ | Bit 23:8: reserved
B Bit 7:4: APBANKSEL: 7F347i AP,i%#% active 4 > word 277 %% &
[ | Bit 3:0: reserved

DP RDBUFF #if7as: A TIRMIVARE T —MEETFFE, BERANER CF

OxC 1 i 5 s 97 ) ITAG-DP $:4F)

22.5. NZAR

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 NIZRIXTT 4%

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 s #.j6(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 IfkE

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. HIEWEE A DWT (Data Watchpoint)
Cortex-MO DWT SEHHEAL T 2 /> watchpoint 77 74+

22.7.1. DWT I8k
G I BT A ST BLE T PC I A DAk

22.7.2. DWT R THSBHEAT TS

IR watchpoint BT AFE S, 2l 7 ARMV6-M A% [¥) DWT Program Counter Sample regis-
ter(DWT_PCSR). %7 {7 #% VPR I B SR AE PC, 1A A IR AL RS o IX/MHLHIER A 1 REURL BE 4347
CORTEX-M0+ DWT_PCSR ic3g [ il T 2R 48 & f AR iEd 1 HE 4
22.8. MCU Ak (DBGMCU)
MCU debug component # Bt # 12 it DL T 30 #-
B RDFER
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m Xt timer. watchdog 7 breakpoint &) ity 42 il

22.8.1. {&RIFEE XK EIASCR

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. XHFEMZ. FI'1H. bxCAN 1 12C FIER

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 &FF%

22.9.1. DBG #% ID fRiG %772 (DBG_IDCODE)

Address offset: 0x00
32 32-bit ik viin), Rk,

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

I r r I I r r r r r r r r r r 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

I r r I I r r r r r r r r r r I

Bit Name R/W Reset Value Function
31: 0 FEE X R

22.9.2. ik MCU B B #7728 (DBGMCU_CR)

ZA AT AL B TE debug RAS T MCU (I HERI
AR LR AT R RN (RRARFEND o B LTERGEN T IRE T S5 HE.
SRR EHA SRR ZII L, T HAE A E R, 5T IRZ AT BN

Address offset: 0x04

Reset value: 0x0000 0000 (A2 /G 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 2-?((335 Res
RW
Bit Name R/W Reset Value Function
31: 2 Reserved
Debug stop =,
! DBG_STOP RW 0 0: (FCLK=off, HCLK=0ff) . 7E STOP f%x, HCLK Al
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Bit Name R/W Reset Value Function
FCLK #8229, MM STOP #RzUBHK, W& E S L
SAEHME (RSN HSD o BiJE, WEHEENE
T o7 i 4%
1: (FCLK=on, HCLK=on) . ##t X\ STOP =, HSIA
£xk M), FCLK 1 HCLK i I 774, MiBH STOP ##:X,
RFE LR B, AR EE A .

0 Reserved

22.9.3. DBG APB freeze register 1 (DBG_APB_FZ1)

ZAAEAE HORBCE timer. IWDG 7t debug B 8. ZFF/E8pE LR BT RIS EA (ARRFEELD
EA USRI EERFEA THTE.
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 WDG STO Re Re Re Re Re Re Re Re Re Re Re Re
S S P_ S S S S S S S S S S S S
RW
Bit Name R/W Reset Value Function
2 CPU 2 1L, LPTIM 1132 m fhdzs i fir
31 DBG_LPTIM_STOP | RW 0 0: ffigk
1. AMiige
30: 13 Reserved
2 CPU {1k, IWDG T30 i it 2 ) £z
12 DBG_IWDG_STOP | RW 0 0: f#igk
1: AMlige

11: 1 Reserved
0 reserved

22.9.4. DBG APB freeze register 2(DBG_APB_FZ2)

%A AT48 FRIEC B timer 78 debug TR 8Pz, Z @A LB EAIT RIS EN (RERGEAD

B IRREERAEA N HITE.

Address offset: 0x0C

Power on Reset value: 0x0000 0000

3 32-bit Hubk Vi), R i

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 P s s s s s s s s s S
RW
Bit Name R/W Reset Value Function
31: 18 Reserved
T = pEEY Ay
17 DBG_TIM16_STOP X CPU =1L, TIML6 55 s i He 4 2 1) 7

0: fiifE
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Bit Name R/W Reset Value Function
1: Aflife
16: 12 Reserved
2 CPU fZ1ERF, TIML i3 i shis il Az
11 DBG_TIM1_STOP 0: f#ifk
1: AMffige
10: O Reserved
22.9.5. DBG FFHBM4
(@]
ff | Reg-
s | ister | & B R XN & & IR R BG9G8 I3y e~ o v oo
et
DBG | Al Al ol ol ol ol a| ol al a| a| a| a| a| a| a|l a| a| a| a| a| a| a| a| al a| al a| a| a| a| a
IDC | 0| 0| | | | M| M| M| 0| M| M| 0| M| 0| M| M| O] M| O] M| 0| O] 0| 0| M| 0| M| M| O] M| O] @
ObDEI—I—I—I—I—I—I—I—I—I—l—l—l—l—l—l—l—l—l—l—l—l—l—l—l—l—l—i—l—l—l—i—
X
0 Re-
0\Zlelt_00O00000000000000000000000000000
ue
e}
|_
DBG U)Ic
0| _CR 0]
X a
O Re_
4
set 0
val-
ue
5 o
7] 7]
DBG | |
AP |2 Q
- = S
0| B.F |a 2
z1 |7 I
X 1) o
0 m o
8 a a
Re-
set 0 0
val-
ue
= e}
" =
DBG 3' 2
_AP S =y
0| B_F |:|< =
x | Z2 o o
0 Q o
c e e
Re-
set 0 0
val-
ue
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23. [RAH =

J&A =E: i EFdR
V1.0 2022.10.11 Wk

V1.1 2022.10.21 1 EFhReHE

V1.2 2022.12.20 L. HEIThREHIR
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