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15. ¥ HQ B (TIMLA) oottt ettt en st enene et s s en s 239
15.0.  TIMIA M K oottt s e ettt n ettt es s et enenneeaeens 239
15.2.  TIMIA B 9 oottt ettt a ettt en et n e, 239
15.3.  TIMIA N A Y oottt n ettt n e ettt en et n et 240
15.3.1. Q3 € Bl coeieeeeeeeeeeeeceete et ee e ettt e ettt sttt sttt et et en sttt sen s ettt et en it e et 240
15.3.2. A% B oottt ettt ettt e ettt enn et ens 241
15.3.3. 1Q bt 244
15.3.4. O NAE oottt ettt 244
15.3.5. O N % A oottt sttt nn s 245
15.3.6. & 1 8 B e eees et se st tesssssasastesessesnessesetesdasensssstBiesessaliae et sesessanaetensnas 246
15.3.7. L B 4 B ettt ettt n s 246
15.3.8. A KW T G PWMPB 4 8 oottt n ettt n st n et 247
15.3.9. € A | ® B oottt ettt ne ettt enn s 248
15.3.10. W ig 4 A oottt e ettt n et n ettt enn et eenans 249
15.3.11. LI S g S OO 249
15,4, TIMIA L E B coooeeeeeeeceeee et ett st s sttt s ettt ee et es et et s et e e st esese s eteteseessastene s santenes 249
15.4.1. TIMI40 L EF L(TIMLIA CRL).cooiiiieeeeeeeeeeeeeeeeeee e e s en s 249
15.4.2. TIMIAAHA AL E R (TIMLIA DIER) i iiiiececeeeeeeeeeeeceeeeeee e e enennenee e 250
15.4.3. TIML14o L E G (TIMLIA SR)..coiiiiieeeeeeeeeeeeeeeee et ee e enen s 251
15.4.4. TIM14" TF WL E G (TIMLIA EGR)...covveeeeceeeeeeeeeeceeeeeeeeeeeee e en s 252
15.45. TIMI4O NAE 4 AL EF LTIMIA CCMRL) .coooovoieceeieieeeeeeceeeeeeeeeeeeee s 253
15.4.6. TIMI4O NAE A AL E B (TIMIA CCER) ..cooivvieeeeeceeeeeeeeeeeee e 255
15.4.7. TIMI4  AG (TIMIA CNT) oo ee et n s ne e enen e 256
15.4.8. TIMLI4 | § (TIMIA _PSC) .oomieeceeeeeeeeeeeeeeeeeeeeee e en s 256
15.4.9. TIM14™ n LEB (TIMIA ARR) ..ooioiiiiieeeieeeeeeeeeeee e enen e, 257
15.4.10. TIMIAO NAR L E G L(TIMIA CCRIL)..ocoiieiieeeecceeeeeeeeeeeeee e en e 257
15.4.11. TIM14 L E B (TIMX_OR) ..oooeceieeieeeeeececeeeeeee e en st n s enen s 257
15412, TIMIAL E B 8 U oottt n ettt n et n et en e 258
16, HQQ  (RTC) ittt e ettt e s st n et s s s s e esenen e eesenessenneneneneneans 262
< U I ORI 262
16.2. BB 9 oottt ettt et et ettt n et enen e neeeas 262
16.3.  RTC N A Y oottt n ettt e e et en e n e en e enenens 262
ST T = S S OO 262
16.3.2. = O3 = RPN 263
16.3.3. LI = O TR = ST 263
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16.3.4. RTC 0 /1 oottt ettt ettt ettt ettt ettt ea et et ee s anas 264
16.3.5. RTCQZ oottt ettt ettt ettt ettt ettt et et ettt ea et et esesesnsnanas 264
16.3.8.  RTCT oottt ettt ettt ettt e et ettt et et ettt s et et s e eenenanas 265
16.4.  RTC L E B cooeeeeeeeeeeteee ettt ettt ettt ettt ea s n s s s s an s esasannas 265
16.4.1. RTCUO L E B (RTC_CRH) oottt ettt eaes e 265
16.4.2. RTCUO L E B (RTC_CRL) ccooiiiiececectcececeeeeeee ettt et eaes et 266
16.4.3. RTC LEB H (RTC_PRLH) oottt 268
16.4.4. RTC LEBHH (RTC_PRLL) oottt 268
16.45. RTC . . + dLEP H (RTC DIVH) oo 269
16.4.6. RTC ot dLEBHH (RTC DIVL) oot 269
16.47. RTC ALEEF H (RTC_CNTH) oottt as 269
16.4.8. RTC AL E B H H (RTC_CNTL) coiiiiiciceeeeeeeeeeee ettt eaea st 270
16.4.9. RTC LEB H (RTC_ALRH) ..coooiceceeeccecececceceeeee ettt e atea e 270
16.4.10. RTC LEB H (RTC_ALRL) .cooioioiieeeeetetetete ettt en ettt 271
16.4.11. RTCQ 1 "z . ALERF BKP_RTCCR) cooooooieeieeeeteteeeeteae e 271
16.4.12.  RTCL E B O U oottt en ettt st e e 272

I A S T 171V Y] OO 274
L7.0. M K oottt ettt ettt et S ettt e e e st en s s ar s naneas 274
17.2. IWDG FR 9 oottt ettt ettt ettt n st en et ettt n s, 274
17.3. IWDG N A Y ettt ettt ettt n et enen ettt 274
17.3.1. IWDG “ f oot e sttt n ettt ettt ettt ettt ettt ettt a et ea e e anas 274
17.3.2.  Hardware WatChdOg . ...ooueeeiiiiiieee ittt e e sbre e 275
17.3.3. RegiSter aCCeSS PrOtECTION ......eiiiiiiiiiie ittt et e et e et e e s sbr e e e e sbneeeeaas 275
17.3.4. Debug mode and STOP MOTE ....coiiiiiiiiiiiiiee et sbr e e 275
T S N VA o Y T TR = SO 275
1740, | L E B (IWDG_KR) .ot ee ettt eees e nenennas 275
17.4.2. L EB (IWDG_PR)....ooeeeeeeeeee e ee sttt 276
17.4.3. L EB (IWDG_RLR) w..oooeeeeeeeeeeeeeeeeeeee e 276
1744, o L E B (IWDG_SR) ..ot ee ettt es e senennas 277
17.4.5. IWDG L E B 8 U oottt n et n et n et n s 277
T 7 o OO 279
1< O TR SOOTRT 279
18.2. BB 9 ettt ettt ettt n et et en st et n et e, 279
18.3.  12C N A Y ettt n et enen et et n et 280
T T TR - O OO 280
18.3.2. 4 B "Hotoooeeeeeeeee oottt et ettt ettt ettt ea e eenenanas 280
18.3.3. 12C . € N oottt ettt ettt ettt et e eenenanas 281
18.3.4. 12C K ® A oottt ettt ettt eenanas 281
18.3.5.  I2C R4 A ceooeeeeeeeeeeee ettt ettt ettt ettt eenenanas 283
18.3.6. O eeeeeeeeeee ettt et ettt ettt ettt sttt et et et et et et et et et et et et et et et et e s er et eeereanananans 288
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18.3.7. SDA/SCL U\ oottt sttt ettt enn et 289
L8.4.  12C A H oottt ettt ettt en et n e, 289
18.5.  12C L E B tooeoeeeeeeeeeeee ettt ettt ettt ettt ettt en s st r s s, 290

185.1. 12C 0" L E B L (I2C_CRIL)uiiioeeeeceeeeteeeeeeeeeeeeee et eee et es s en s en s 290

185.2. 12C0 L E B 2 (I2C _CR2)ucuiuieeoeeceeeeeeeeeeeeeeeee et en et enen e 292

18.5.3. FULEB LU2C_OARL) oot 293

18.5.4. 12CATOL E G (I2C DR) ..erueeeeeeeeeeceeeeeeeeeeeeeeee e en s n st enen s 293

18.5.5. 12C o L E G (I2C_SRL) coruiuiiiecieeeeceeeeeeeeeeeeeeee et en s s s st 294

18.5.6. 12Co L EB 2 (I2C_SR2) .eimiioeieeeceeeeeeeeeeeeeee et en et enen s 297

185.7. 12C'Q 0 L E B (I2C_CCR)oeeeececeeeeeeeeeeeeee et en e in et 298

18.5.8. 12CTRISEL E § (I2C_TRISE) ....coiiuiueteeeeeeeeeeeeeieeeeeeeeeteteees e s ee s st enn st ensns 299

18.5.9. 12C Wakeup TiME L E § (I2C_WT) oot ee e nseae st 300

18.5.10.  12C L E B 8 U oottt ettt ettt 301

19, HAD U D A (SPI) ettt ettt enn s 304
T T I GO T oS TTRTRO 304
19.2. BB 9 ettt e ettt n ettt enn et neeaeens 304
19.3.  SPIN A Y oottt ettt ettt nenaeens 304

=T 5 OO 304

RS 0 T o - o (G U R S 305

19.3.3. 0 KD B oottt ettt ettt n et n e ettt enn et eenns 307

1934, U BRD B oot ettt sttt en et enne ettt ennr et eeeans 308

19.3.5. B2 TOVESIS) Y T = T OO TR 309

19.3.6. Y A S 310

19.3.7. A ettt ettt ettt enen s 311

19.3.8. SPIA A [ 7 oottt ettt ettt en s 312

19.3.9. ATOE U D G [ oottt ettt ettt nnaes 312

19.3.10. Lo I A0 T 314

19.3.11. SOOI 315

19.3.12.  SPIAH oottt ettt en e 316

e T TR 1 = N O = SRR 316

20. Y A9 AT B (UART) oottt es e eseenanenans 322
20,1, UART BB 9 oottt e sttt n et n et en e n st en e, 322
20.2. DU A Y ettt ettt 322

20.2.1. UARTO RS232B D @  woooooececeieeeeeeeeeee et en s n e 322

20.2.2. GH ATOE oottt 323

20.2.3. ettt ettt ettt ettt ettt et et et e A e e et et et e e e n e et et et ee s ne et et et et ennanantetneans 326

20.2.4. UARTOD G5 KOQ U P X oottt en ettt 327

20.2.5. A TH oottt ettt n e 328
p O T U - = 3 S TR = SO 329

20.3.1. L E B (UART_DR) ..oouieieieieeeeeeeeeee ettt n s s s s s s s s sesnneas 329
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2032, 1 3 ¥ L EB (UART BRR)...coioiiieieieeeeeeeceetete e ee et es st ne et sen s 329
20.3.3. © L E B (UART_SR) oottt ettt ee ettt en st ens et en s 330
2034, 0 L EB L(UART_CRL) oo te et ee et n e 332
20.35. 0 L EB 2(UART_CR2) ..cooioiieieeeeeeeeeeeeeeetetee e en s senenenan 334
20.3.6. 0 L EB B(UART_CR3)..cooioiiieeieieeeeeceeee ettt ee e ea e en s ne et n e 335
203.7. D QT Y LEB OUART_RARP oooiiieeecceeteteteeeeceeeee e en e en e 336
203.8. T [ U LEB OUART_TARP woioieeeeeecceeeteeeeeeeceeae et en s eneeen 337
20.3.9. UARTL E B 8 U oottt 338
21. T OO OUUUURTTRTO 339
5 T R Qe OO T OO TRS 339
21.2.  TOUCKHKEY BB 0 ettt ettt e e st e e e st e e s na it e s nba e et e nnnaee s 339
3 G TR T e I TR TSSO 339
22. oS (OO 340
7320 N TSROSO 340
22.2. &1, yu A ettt b ettt b ettt ee 340
2221, SWD 7 A ettt en ettt 340
22.2.2. LU SWEDP A | oottt n ettt en et neneeens 341
2223, SWD A S U J] S "EU i "E cooeoeeeeeeeeeeeeeeee ettt ettt nenanan 341
223, IDH AU D oot e e ettt ettt ettt eneeeas 341
22.4. SWD L SN 4. T, ST 341
2240, SWD 88 K N oottt ni et n st n et en ettt en e 341
22.4.2. SWD @  Z" oottt ettt ettt ettt ettt 341
22.4.3. SW-DP- 0 (reset, idle states, ID COUR) ....uuuuiiiieeeiiiiiiiiiiee e e 342
2244, DP ANA AP | oottt 342
22,45, SW-DP L E B woeeeeeeeeeeeeeeeieitie ettt ettt es ettt n ettt n ettt n et 343
22.4.6. SW-AP L B B oooiieeeeeeeee ettt ettt ettt ettt ettt ettt n et 343
S G | OO TOOTO 343
22.5. BPU H c Bl (Break Point UNit) . 344
T W = 1 = U s 1 RO 344
22.6. A0 L DWT (Data WatChpOint) .ocoooeeeeeeeeeceeeceeeee et 344
77T W 011V s N OO 344
22.6.2. DWT  Z AP =" L E B oot 344
22.7. MCU 4 0 (DBGMCU) oottt 344
227.1. ynd4aw o USSR 344
2272, AT HQPB T B U RTC oo ee e s en st aenn s 345

p N T oY =X T TR =S SO 345
228.1. DBG | IDHALE R (DBG_IDCODE) ...cocevveeeeeeeeeeeeeeeeeeeeeeeeeeneseseeseeen s aenennen 345
22.8.2. MCU ALER (DBGMCU_CR) ..oooeeeieeeieeeeeeeeeee e en s s, 345
22.8.3. DBGAPBfreeze L Ef 1 (DBG_APB_FZ1) ...cccioiieeeeeeeeeeeeeeeeeeeeeeeeseeee e 346
22.8.4. DBG APB freeze L E§ 2(DBG_APB_FZ2) ....ccoieeeeeeeeeeeeeeeeeeeeeeeeeee e 346
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1. LEgY Adawuvdy °
Jl %
read/write (rw) Tt 7 %y
read-only (r) TET %y
write-only (w) TET %yt G%yN +eyé
read/clear writeO (rc_woO) 7T'@ %y1 A @ " o] %yt 1M%ypeée
read/clear writel (rc_w1) T'@ %yt A @ 1] %y OM%ynée
read/clear write (rc_w) T Q@ Tl érr o nec | g1 oy EOX|
read/clear by read (rc_r) T!'@ n Ay n%yhs ONT] w0 " Wpyj heoyé
read/set by read (rs_r) T!'@ n Ay ns%yhs ONT Jmlt  JV%Yyj hedeyd
read/set (rs) T @ %1 O @ J%yw1 = OMG%HI &
toggle (t) T @ TILr T Q%Y1 T 0N ®
Reserved (Res.) Pyr o0 3Yp 16
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SWCLK
o ﬁ SWD
S::'ilp # [ Flash Memory VDD | Voltage
E Regulator ‘|
cPU & 6
CORTEMO+ El \\/lggx vee
fmax=48MHz ‘é‘i vee ] SUPPLY Vss
3 SUPERVISION
NVIC ‘ ‘ IOPORT 8 () sma PORBOR

Filter —— NRST
PA15.0] < ﬁ i q
PE{310]<:: ‘ . sl 8
H g > HSE Bypass
pH5-0]<:: g CRC %i> RCC HSE
= Reset & clock control Tl 05 _[OSG2_IN
32.768Hz 0SB2 OUT
FTTTTTT
INT_CTR[L System and peripheral

clocks System reset
EXTI ‘ ' :“ > CH~CH1, BKIN
Li—r—i—‘ M CHN~CHN, ETRas AF

from peripherals S AHB TO-3PB

n C—>  Tivua :: > CH. as AF

IN+
IN-<
ouT

%
b=
B
1043 [
RTC —>[ uarm — > RXTX
4 AR |
¢ o Ky (o v K ma
M (= own | o
R =—> [ uaRm | Ry
SYSCFGK ﬁ )l H 12CL j‘> SCLSPA
26xIN
[ oeemeuk—>
Power domain of analog module% VCCAdomair‘ ‘ VCC domain| ‘ VCCIO domajn

g 2144 " _t g
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A @i C 48y
A A Master
[ Cortex-MO+
A JUA Slave
i 5 SRAM
i 5 Flash
i TH AHBslavee Y U AHB-to-APB bridge CRC EXTI RCC(
A Vi1 G4
Cor tMOX@EM 4 O4 1 Adi AHBY4{1 CPU AHBY FIl asSlRAMCRC
EXTIRCX AHB APB bri dge

A AHB-to-APB bridges APBC
AHB APB belA®Be&é&” p AHB APBYi e @ag |- Bri dige 5x1

m

3.2. EVp1OdIK

Yyzéedw QQéeYw | &> lI0ports A Axp A4 G 4-GbytesM §x@nv
A @Aépe Awordal WHE ° pwHsx
QA mx M " ° & 8A 512 Mbyte 68 Block N 3
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OXFFFF FFFH

Block7

0xEDOO 0000

ARM Cortex N+
Internal periphrals

Block6

0x@00 0000

User space

Reserved space

Blockb

0xAD00 0000

IOPORT

Block4

0x8000 0000

AHB

Block3

0x6000 0000

APB

Block2

0x4000 0000

Periphrals

Reserved

Load Flash

Blockl

Reserved

Factory configbytes

Factory configbytes

Option bytes

0x2000 0000

RAM

uiD

Block0

0x0000 0000

Code

Reserved

Main flash

Addressable space

Main flast
Userflash/
RAM

0x5001 FFF
0x5000 0000

0x40023008

0x4002 0000

0x4001587F

0x4000 0000

Ox1FFF FFFH
Ox1FFF300
Ox1FFF280
Ox1FFF200
Ox1FFF180
Ox1FFF100
Ox1FFF080
Ox1FFF000

0x08007FFF

0x0800 0000
0x00007FFF

0x0000 0000

g 31édvw 1T m
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3-1é 4w g x
Type Boundary Address Size Memory Area
SRAM 0x2000 1000-0x3FFF FFFF - Reserved
0x2000 0000-0x2000 OFFF 4 Kbytes SRAM
0x1FFF 0300-0x1FFF FFFF - Reserved
0x1FFF 0280-0x1FFF 02FF 128 Bytes USER OTP memory
Ox1FFF 0180-0x1FFF 01FF 128 Bytes Factory config. bytes
Ox1FFF 0100-Ox1FFF 017F 128 Bytes Factory config. bytes
O0x1FFF 0080-0x1FFF O0OFF 128 Bytes Option bytes
O0x1FFF 0000-0x1FFF 007F 128 Bytes uiD
Code 0x0800 8000-0x1FFE FFFF - Reserved
0x0800 0000-0x0800 7FFF 32 Kbytes Main flash memory
0x0000 8000-0x07FF FFFF - Reserved
i QBoot J Oy
0x0000 0000-0x0000 7FFF 32 Kbytes 1. Main flash memory
2. Load flash
3. SRAM
3-2v | éH gx
Bus Boundary Addr Size Peripheral
OXEOOO-OXE@O®F FFl1 Mbytes MO +
O0OX50000x86GFF FFH- Reser¥ed
0x50000x5000 17H1 bKtes GPI OF
0 x 501000000x 5000 138§- Reserded
| OPORIOX5000-0GM®O OF| - Reser¥ed
0x50000885000 OBEH- Reserded
0x5000-085000 07H1 Kbytes GPI OB
0x5000-086000 03H1 Kbytes GPI OA
0x4002-0346FGFF FFH- Reserved
0x4002-03%34@ DIDRF F Reserved
1 Kbytes
0x4002-03@a002 30( CRC
0x4002-024002 2FH- Reserved
O0X4002-02@00RF 23 |1 Kbytes Fl ash FMC
0x4002-0x@®@m®2 1F|- Reserved
0x4002-0x9002 1BE Reserved
AHB 1 Kbytes
0Xx4002-0x800FRF 18 EXT?
0x4002-0x4002 178H- Reserved
0x4002-0x@a802 13K Reserved
11 bt es
0x4002-0x@00ZF 10 RCC€?)
0x4002-0x@®@m®2 OF|- Reserved
0x4002-06@a002 O 3H Reserved
0x400208@002 007 Reserved
0x4001-0%x@d@®1 FF|- Reserved
0x4001-0%8801 5BH Reserved
11 bt es
0x4001-05%58001 581 DBG
0x4001-04@d®®1 57]- Reserved
0x4001-048801 4BH Reserved
APB |0x4001-048001 484 Reserved
0x4001-044801 47EF Reserved
11 bt es
0 x 4 04041000x 4 001 441 UART?2
0x4001-0x@dm®®1 43]- Reserved
0x4001-038801 3BH Reserved
11 bt es
0x4001-03800F 381 UARTJ
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Bus Boundary Addr Si Peripheral
0x4001-034001 378H- Reserved
0x4001-03da801 33H Reserved
11 Kbyte
0x4001-03@a00F 307 SPI
0x4001-0Xx@8®dmM1 2F| Reserved
11 Kbyte
0x4001-0Xx@®®IF 2C Tl M1
0x4001-028001 2B - Reserved
0x40010X400RF 27 |1 Kbyte ADC
0x4001 004001 23§ - Reserved
0x4001-02201 O 3H Reserved
0x4001-0862001 02711 bKtes CMP1/ 2
0x4001-0@001 O1FH SYSCFG
0x4000-0B4@O@O FFI - Reserved
0x4000-0BA@MO B3| - Reserved
0x4000-084000 AFEH- Reserved
0x4000-0KxK@GD8D0 7F| Reserved
0x4000-0xk@®@®m®O0O0 7C]| Reserved
0x4000-0%4000 7BE- Reserved
0x4000-0x@a8®00 7 3H Reserved
11 Kbyte
0x4000-0%@00C¢ 707 P WR3)
0x4000-0%58000 O6FEH- Reserved
0x4000-0%4800 57H Reserved
11 Kbyte
0x4000-0%54000¢ 547 | 2C
0x4000-048000 538H- Reserved
0x4000-044 8470F F Reserved
11 Kbyte
0x4000-044000¢ 447 UART
0x4000-0x@®m®O0 43]|- Reserved
0x4000-038800 3B Reserved
11 Kbyte
0x4000-038000 387 TK
0x4000-034000 376H- Reserved
0x4000-032800 3 3H Reserved
11 Kbyte
0x4000-03@a000C¢ 307 | WD G
0x4000 -0CGI00M 0O 2 F Reserved
0x4000-0x@®MM®O 2C| Reserved
0x4000-028800 2BH Reserved
11 Kbyte
0x4000-028000¢ 28] RTC
0x4000-024P00 27H Reserved
0x4000-024000 241 Reserved
0x4000-024800 2 3H Reserved
11 Kbyte
0x4000-02@a000C¢ 207 TI M1 4
0x4000-0x8000 1FH- Reserved
0x40000x4000 178H- Reserved
0x4000-0xk@a®00 13H Reserved
0x4000-0xk4a000 104 Reserved
0x4000-038000 OFEH- Reserved
0x4000084900 O07EH- Reserved
0x4000-004000 044 - Reserved
0x4000-08@000 O3KH- Reserved
i AHB%. | wReserveddis x Mt 11 | © "HA1 + ®Ol hf 1 hardfaulty APB%. | w Reserved
g x M 1 n |7 "HAL  + w0 j hf 1 hardfault

j x "H'Y 32bit word
j x "H'Y 32bit word

"H'Y halfword= byte
"H'Y halfword
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3.3. S da SRAM

an & 4KBSRAM bytes half-worde 16-bit & a worde 32-bit{ %A A SRAM

3.4. FlashEVY p

Flashé v @b Aj 2 Bir NN 48
A Main flash blocky 32 Kbytese 8k x32bit 1 172 @ Ut AY 2=7 AQQi Dv ! @i Qi A
A1 @ h @z 4KbytesA w User bootloader /&x

>

Information N ¢ 1 0.75 Kbytes(192 x 32bit)y EY 0 @i ° X

[ Factory config. Bytes O1 128 Bytesi 1272 & X

[ & ¢ Trimming "QQe 9 HIS triming "Q'QY

i Factory config. Bytes 1x 128 Bytesi 7372 € X

[ %A Trimming J3U

[ UlDx 128 Bytesi 1472 & % Q@i UID

I Option bytex 128 Bytesi 122 é A 1°>e U337 wi Jé6
I OTP Flashy 128 Bytesi 172 & 1 A'QQ

A Page sizex 128 Bytes

A Sector sizex 4 Kbytes

Flash memoryi = i £2> i3 Featureb i X
A Flash read interface

A Flash Program/Erase operation

A Read protection

A Write protection

3.5. Boot 4 &

BOOTOpin= boot J Yy nBOOT1le & ¢3°z Optionbytesa Z 1 ! "Os v j a Gk 0 WA
bi AT X
3-3Bo o tJ

Boot mode configuration Mode
nBOOT1 bit | BOOTO pin | Boot memory size == Boot memory size !=0

X 0 Main flashk 0 Main Flashk 0

0 1 SRAMkK 0 SRAMkK 0

1 1 N/A Load Flashk 1 & X

1. Flashk ® 20K@3 N pj "HY Load Flash k 0

k OWA Jpv/deygoao@Em 4A SYSCLK ¢ " T AYLI T h Oy vk 0owA
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p statupad @1 CPUX§x 0x0000 0000+ ' @61 + o xk vé Un g 0x0000 0004
sXxADE "Yrn n” i OBk U WA | Main flash system & Uv & G SRAM Yt b i
X
A Boot from main flashx main flash k v & 4+ M @ 0x0000 0000M 1 HT Kt ! @7YT
r @58 Uw M g 0x0800 0000 BT 1 FlashM ' @x s x 0x0000 0000

& a 0x0800 0000

A Boot from user bootloadery user bootloader memoryM pk 0 é& d+x M 0x0000 00001 H
T Kt ! @i Quserbootloaderz n Jxi ~ gxM

3-4Bo ot
User Bootloader v
n -
1K byte 0x0800 7C00~0x0800 7FFF
2K byte 0x0800 7800~0x0800 7FFF
3K byte 0x0800 7400~0x0800 7FFF
4K byte 0x0800 7000~0x0800 7FFF

A Boot from SRAMY SRAMM pk vé Uw M @ 0x0000 00001 HT Kt ' @ 0x2000
0000 X

351. Eypg-Pay

b ' Boot mode O Z1 T!' @MepY2ZzM ! g U w AN® SYSCFG
configuration register 1(SYSCFG_CFGR1)%i MEM_MODEY ‘O h
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4.1. Emw 9
Flashé U+v @b Aj 2 B NNs 468X
A Main flash blocky 32 Kbytese 8k x 32bit{ 1 722 & Ur AY 2> 1 AQQPLv I @i Qi A
I @ hw?z 4KbytesA w User bootloader £t
A Informationn 3 1 0.75 Kbytes(192 x 32bit)
A Page sizex 128 Bytes
A Sector sizex 4 Kbytes
Flash memoryi =~ i £2> 3 Featureb i X
A Flash read interface
A Flash Program/Erase operation
A Read protection
A Write protection
A SDK protection
4.2. EnAKA
4.2.1. E1 &
Flashé r+ 32bitK@ie Up F 4 a1 ! @1 AY 2= QQuie 4 Page size w 128 Bytesl
sector size W 4 Kbytes
K1 T i1 Flashé Q# ° % Main flash = information flasht = & k 32 Kbytest @ a k
0.75 Kbytes
Page erase= Sector erase "HA! @ Z 7°2 main flasha ° 31 oein s
b =& 37 J1 . Masserase! Z 122 mainflashi ¢ | j T Z 722 main flash
34 éJ_3 9§X
Block Sector Page Base address Size
Sector 0 Page 0-31 0x0800 0000-0x0800 OFFF 4 Kbytes
Sector 1 Page 32-63 0x0800 1000-0x0800 1FFF 4 Kbytes
Sector 2 Page 64-95 0x0800 2000-0x0800 2FFF 4 Kbytes
Sector 3 Page 96-127 0x0800 3000-0x0800 3FFF 4 Kbytes
Main memory
Sector 4 Pagel28-159 0x0800 4000-0x0800 4FFF 4 Kbytes
Sector 5 Pagel60-191 0x0800 5000-0x0800 5FFF 4 Kbytes
Sector 6 Pagel192-223 0x0800 6000-0x0800 6FFF 4 Kbytes
Sector 7 Page224-255 0x0800 7000-0x0800 7FFF 4 Kbytes
uiD - Page O Ox1FFF 0000-Ox1FFF 007C 128 bytes
Option bytes - Page 1 Ox1FFF 0080-0x1FFF O0FC 128 bytes
Factory configO - Page 2 Ox1FFF 0100-0x1FFF 017C 128 bytes
Factory configl - Page 3 Ox1FFF 0180-0x1FFF 01FC 128 bytes
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Reserved - Page 4 Ox1FFF 0200-0x1FFF 027C 128 bytes

USER OTP memory | - Page 5 Ox1FFF 0280-0x1FFF 02FC 128 bytes

4.2.2. E Olv A
Flash! @ Am A 1T @8 9w M | 1 mx B @ [ Hz 1! @M flash
é Yn @i k n
n"ys QQ i AHB &' 4 @i "HA'! @ FLASH ACR| &+ Gilatencyy i =1

4.2.3.

o nflashur Adajwrvé's

FLASH_ACR.O(LATENCY)y | Ew O _ j Wt flash "HAGEM & ' Y Ew L1 flash "HAw
T 1AMEé "B YEm 2t flash "HAwr 3AMETH TR Y GM A H =
MH @Giflash n V1 @ T

E. 0lva Ul

a

ICPe In-circuit programmingl & 0 IAPe In-application programmingZ ' @ M flash " "H

A
ICPX T ! ~ AQA Flashé Uw @in k1 ! @& SWDs &G bootloadenn "Hr AZ1

MCUA ICP®&E™ & = &G M X3 ~j o @y Nnaa socketing
IAPX ! @Q&T D QHY® i &A1 T BIQQ flasha IAPBI T Ap Z7 Hi Wk
flashé dw 4 o | %Hflashé U® AT® o /T ICPAY =@ ° zZ1 Y2
b' p flash™ & a "H'HAHI A4~ ¢ y1 _ Flashé Uw @in k1 j 37 G
p daHHAQ 1y M flashBHA hé6ad4 ~a'HHA J 1« "HAd!' @* &
ABYr 1 E* g T GHHAMH T M = QQuE n
Mz = "HHA1 o0 EAHSIE 1TiQHSI ' JMZ@vQ HH i | é&ng
Q@i flashi = 1 & W& &4 1! @h X~ = "HHAX
A Acess control register(FLASH_ACR)
A KEY register(FLASH_KEYRZ
A Option byte key register (FLASH_OPTKEYR)
A Flash status register (FLASH_SR)
A Flash control register (FLASH_CR)
A Flash option register(FLASH_OPTR)
A FLASH SDK address register (FLASH_SDKR)
A Flash boot control registers FLASH_BTCRZ
A Flash write protection resister (FLASH_WRPR)
A FLASH sleep time config register (FLASH_STCR)
A Flash TS0 register(FLASH_TSO0)
A Flash TS1 register(FLASH_TS1)
A Flash TS2P register(FLASH_TS2P)
A Flash TPS3 register(FLASH_TPS3)
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A Flash TS3 register(FLASH_TS3)
A Flash page erase TPE register(FLASH_PERTPE)
A Flash sector/mass erase TPE register(FLASH_SMERTPE)
A Flash program TPE register(FLASH_PRGTPE)
A Flash pre-program TPE register(FLASH_PRETPE)
4.2.3.1. E

peygotrflashédrs h 371 Bjy DEe %bdWiHA @ = "H "HA
FLASH CR| é+# T j & @G ~ 1 A AT E  ©8OBL_LAUNCHH Z %K M flash
i = "H "HA1 o " FLASH KEYR| &% 1 f { Hz 1 ¥ 1 FLASH CR| &+ G}
vyl bix
¢ 1x b FLASH_KEYR| &+ ° 3, KEY1=0x4567 0123
¢ 2x b FLASH KEYR| &+ ~ 3, KEY2=0xCDEF 89AB
YM @H2Z h H FLASHCR| é® 1 i K¢y p 5 KEY HZ2 H1 O

ANl Xf1 HardFaulta A ToE yoM AT v QUEKEY1lj w1 a4 KEYlw 1
HVY™ A" © QUIKEY2] W
FLASH CR| é+ ! @ T  FLASH CR| &4+ @iLOCKY WK H
Duv | E FLASH SR| &+ @iBSYY Jy Hi FLASH CRI| é+#j T ° %Hi yMb

" | &% g FLASH_CRZ ®'HAhA AHBO4 @6 a1~ BSYyy |

4.2.3.2. E 0l

Flashé U+ %K @ 32y EmD 4 ¢ AEG G E "HAhf 1 hardfault QA page©l "H
A E FLASH CR| é4 @iPGY Jyi1 CPUD FLASHé Yrw gx VM ~ 324 QQHI ~ "H
AADx 0D yM 32y @ JVNM: hardfaulta A
bt " @ifashg xM 1§ FLASH WRPR| é+ Jm3i @ns1_  "HAh 6X&1

a 'H FLASH CR| é+ WRPRTERRYyh Jy Duvi ° mainflashn? A w Load Flash £

T Hi b ‘O program BN s | . program "HAh 6 X &1 a2 'H FLASH CR | é

WRPERRY Ch Jy ~ "HAJ | FLASH CR| &" @EOPH h J¥y

vy flash” GEFHAL bi A~ x

1. 5! FLASH_SR| &+ @iBSYy1 , AT ¢ E' = ®" p /A A Siflash"HA

2. b' =& p Giflash "H& &~ "HA1 ., T . Page @i32AEe b pageT ®'Q
e O, b, t

3. b FLASH KEYRI| é+ 8K~ KEY1= KEY2 FLASH CRI| & » @3 {

4. 1y FLASH_CR| &+ @iPGH > EOPIEY

5. b %5 X M1 v 31AE® "HAeEl p 32y @i (

6. 44y FLASH CRI| é+# @& PGSTRT

7. T M 32AE

8. M & FLASH_SRI| &+ @iBSyy |

9. 51 FLASH SR| &+ @I EOP %0y e E” HATJ4 &1« y Jdyliteae 1

B

24/349



PY32T020v"° v & € g

10. b j W HA1, 1] PGy

Ei ¢ 7C&1 E 1, "HAs vk 01 a HBSYY . T4y
4.2.3.3. Ew Ul

Flashé 4+ I @'Yt page "H'HA | & G sector> mass erase

|-x sector= mass erase M information memoryj AT

Page erase

Ee A page WRP3{ 1 ETj h "HEI %HWRPERRY Jy DPv i ° mainflashn
s A Load Flash £t Hi ‘Oviipagej h erase @i %'H WRPERRHY Ch Uy

E page erase "HA Hi1 Qi ¢ ¥

A 51 FLASH SR| é# BSYH!1, =&"p 83 flash "HA

A b FLASH KEYR| é+ 8k~ KEY1= KEY2I FLASH CR| &+ @83 {

A Jy FLASH CR| é+ @ PERY = EOPIEH

b3

b page’ y Y QQe o 32bit'QQL

A véBsyy |

A 51 EOP%OH JHy

A ] EOP%O

Mass erase

Mass eraset [ MQQ main flash "H'HA1 H M informatonnj At Dv | E WRP &
i | masserasel { N ®1 j hf 1 masserase"HA1 Xh WEPERRY JH

|—x * main flashn ¢ A w Load Flash &t Hi mass erasel { N ®1 j hf 1 mass erase H
A1 Xh WRPERRY Ch Uy

mass erase 08if bix

A 51 BSYgi. T&=69p G Flash "HA

A b FLASH KEYR| &+ ©K  KEY1,KEY2 FLASH CR| &* 3§
A Jy FLASH CR| &+ GEMERY > EOPIE y

A b flash@Ey Y mainflashM ~ y Y 'QQe 32y "QQC

A veéBsyy |
A 51 EOP%OH JHy
A ] EOP%O0

Sector erase

Sector eraset [ M 4 Kbytes @ main flash "H'HA 1 H M informationnj Af Du | Ee
A sector WRP3i 1| ET | h 'H#I %HWRPERRY Jy
FxP v ° mainflashns Aw LoadFlash/&r Hi b ' 'Osector7A w eraseM | sector?

j h erase@®i %H WRPERRH Ch ¥

sector erase GBif b1 x

A 51 BSYyt1. Te&=@"n9p 8% Flash "HA

A b FLASH KEYR| &+ 8K~ KEY1 KEY2l FLASH CR| &+ 31
A 1y FLASH CR| &+ B3 SERY > EOPIEY

A b sector’ yYQQ

A véBsyy |

25/349



PY32T020v"° v & € g

A 51 EOP%OH JHy
A | EOP%O0
4.2.3.4. u® Q A
Flash % program = erase Gi'H € i 1&g h & "HA. b M Flash
5 "HGIHA | Q HSI " 1 v & FLASH_TSO, FLASH_TS1, FLASH_TS2P,
FLASH_TPS3,FLASH_TS3,FLASH_PERTPE,FLASH_SMERTPE,FLASH_PRGTPE,FLASH_PRE
TPE©iw M Flash™ = "HH { | &+ *owmE
4.2.4. E di
425. Flash di "y
Y A5 @iflash©informationns @ * N Aw E A 117 é®dyaaar A MZ1
M T Bi J %%bi1~ il @ Om T&a T WA
K QQEG G | E @ a3r. A" &4
35 E T A
31 | [29 28 27 J26 [25 [24 23 [22 J21 [20 [19 18 [17 |16
E 1@ E  OWHr
15 [14 [13 J12 J11 J10 [9 [8 7 |6 5 J4 3 J2 J1 Jo
E' 0
E wigk!' @x E"J_"A @édn g x I QD @k @i E ol w| é
H ’ X
A FLASH useroption| & # ¢ FLASH_OPTRZ
A FLASH SDK area address| & # & FLASH_SDKRZ
A FLASH boot control| & # € FLASH_BTCRZ
A FLASHWRP address| & * ¢ FLASH WRPRZ
3-6 E J_
Iy Y
Ox1FFF 0080 é1T A E 37Tr,
Ox1FFF 0084 BOR 43 Tr,
Ox1FFF 0088 & SDKgxns @ E 3 7Tr,
Ox1FFF 008C &€ WRPg x@ E 37Tr.
Ox1FFF 0090 Reserved
Ox1FFF 0094 Reserved
é Reserved
é Reserved
é Reserved
Ox1FFF O0FC Reserved
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4251. Flashv U dfi
Flash memory address: Ox1FFF 0080
Production value: 0x6F55 90AA
pi 3¢ ye POR/BOR/OBL_LAUNCHZ ¢ x flash information memory @ E ns
Zw6 © A | éw’ ZGioption bit
31 30 29 28 27 | 26 | 25 24 23[22]21]20]19]18[17 [ 16
~IWDG_STOP KA'\(')'TDSET— Res. :g’\vaG ~BOR_LEV[2:0] | ~BOR_EN ~RDP[7:0]
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 0
IWDG_STOP |\N/|F5|SJTE_ Res. 'Vg\'/)VG BOR LEV[2:0] | BOR_EN RDP[7:0]
R R R R |[R [R |R RIRIRIRI[IR IR [R R
Bit Name R/W Function
31 ~IWDG_STOP IWDG_STOP ©G8ir |
30 ~NRST_MODE NRST_MODE 8ir
29 Reserved
28 ~IWDG_SW R IWDG_SW i
27x 25 ~BOR_LEV[2:0] R BOR_LEV ©8ir
24 ~BOR_EN R BOR_EN ©&ir .
23x 16 ~RDP R RDP ©&ir
J iwdgp stop®A i h H+ i)
15 IWDG_STOP R 0x freezeh Hw
¥k * W
14 NRST_MODE R
13 Reserved
12 IWDG_SW R OX. 1 watchdog
1x 1 watchdog
001x BORi " 6w 1.7V1 i 6y 1.65V
010x BORi " 6&m 2.0Vi i 6y 19V
011x BORi " 6w 2.2vi i 6y 2.1V
11x 9 BOR_LEV[2:0] R 100x BORi " 6w 2.4V i 6y 2.3V
101x BORi " 6w 2.8V i 6y 2.7V
110x BORi " 6w 3.7VI i 6y 3.6V
111x BORi " ©wm 4.2V i 6y 4.1V
BOR enable
8 BOR_EN R 0x BORj A&fi
1x BOR /i | BOR_LEV Ax
7% 0 RDP R OxAAY level 0, read protection-inacti\(e
OxAAY level 1, read protection active
4252  flash SDKw3d  y v dfi

Flash memory address: Ox1FFF 0084
Production value: OxFFFO 000F

Ri 2% y& POR/BOR/OBL_LAUNCH
Z®e T v

| &+  Z 8 option bit

@ x flash information memory i  E

ns
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31 30 29 28 27 |26 [25 |24 23 22 21 20 19 [18 [17 |16
Res. | Res. | Res. | Res. | ~SDK_END[3:0] Res. | Res. | Res. | Res. | ~SDK_STRTI[3:0]
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. | SDK_ENDI[3:0] Res. | Res. | Res. | Res. | SDK_STRT[3:0]
R [R R [R R |R [R [R
Bit Name R/W Function
31x 28 Reserved
Complemented o
27X 24 SDK. END[3:0] R SDK_END 8
23x 20 Reserved
Complemented -
19x 16 SDK_STRT[3:0] R SDK_STRT Gir .
15x 12 Reserved
11x 8 SDK_ENDJ[3:0] R SDK area end addresst % Yy MZ i STEP w 2 Kbytes
7X 4 Reserved
3x 0 SDK_STRTI[3:0] R SDK area start addresst Y6 y§ MZ @ STEP & 2 Kbytes
4.2.5.3. Option byte for FLASH boot control
Flash memory address: Ox1FFF 0088
Production value: OxFFFF 0000
pi D% ye POR/BOR/OBL_LAUNCHZ @&¢@ ,x flash information memory i option bytes n 3
Zwd "~ R | é&w’  ZGioption bit
31 30 29 [ 28 [ 27 | 26 25 [ 24 [ 23 [ 22 [ 21 ] 20 [ 19 18 [17] 16
~nBOOT | ~BOOT | Res | Res | Res | Res | ~SWD_MOD | Res | Res | Res | Res | Res | ~BOOT_SIZE
1 0 E[1:0] [2:0]
R R R R R R R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BOOTO | Res | Res | Res | Res | SWD_MODE | Res | Res | Res | Res | Res | BOOT_SIZE
nBOOT1 . .
. [1:0] [2:0]
R R R [R R [R |R
Bit Name R/W Function
Complemented —
31 nBOOT1 R NBOOT1 ©ir
Complemented -
30 BOOTO R BOOTO io8ir
29x 26 Reserved
. Complemented e
25:24 SWD MODE[L:0] R SWD_MODE[1:0]&ir
23x 19 Reserved
Complemented .
18x 16 BOOT SIZE [2:0] R BOOT_SIZE Gir .
15 nBOOT1 R nBOOT1I BOOTO 'OY Ak 0 WA
X0x MainFlashk 0
14 BOOTO R 11x Load Flash* 0
01x SRAMkK 0
13x 10 Reserved
"OioZ A w gpiowA T swdwA
9:8 SWD_MODE[1:0] R PF3 PF4 PA13 PAl4
00x SWCLK SWDIO GPIO GPIO
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01x GPIO GPIO SWDIO SWCLK
10x GPIO SWDIO GPIO SWCLK
11x SWCLK GPIO SWDIO GPIO

7:3

Reserved

2x 0

"OMain flash ° N3 A Load Flash n /Ex
000x n Load Flashn
001x 1 Kbytese 0x0800 7C00~0x0800 7FFFC
010x 2 Kbytese 0x0800 7800~0x0800 7FFFC
011x 3 Kbytese 0x0800 7400~0x0800 7FFFC
1xxx 4 Kbytese 0x0800 7000~0x0800 7FFFC

BOOT_SIZE [2:0]

4.2.5.4.

Flash WRP y di

Flash memory address: Ox1FFF 008C
Production value: OxFFOO O0OFF

pi 2% ye POR/BOR/OBL_LAUNCH

@ x flash information memory@®i E ns
Zwi6 © R | &+ ZEioption 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. | ~WRPJ[7:0]
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
Res. Res. Res. | Res. | Res. | Res. | Res. | Res. | WRP[7:0]
R R R R R R R R R |R [R IR JR [R [R |R
Bit Name R/W Function
31y 24 Reserved
Complemented -
23x 16 WRP R WRP ©8ir
15x 8 Reserved
0x sectorly] 31
7x 0 WRP R 1x sectorfy]n 3 1
y=0~7
4.2.6. Flash d i
# yoy FLASH CR| é4 A /b E 7 w@yi 37 @ EM E T RHAT
FLASH CR| & " A ©iOPTLOCKHY 0 I ¢ FYyxwkHa b %" HA
Qi ¢ T°7 | é+ X
1. HZ 1 FLASH CR| é+ © 3§
2. b FLASH OPTKEYRI| é* 1 =~ OPTKEY1=0x0819 2A3B
3. b FLASH OPTKEYRI| € * | = OPTKEY2=0x4C5D 6E7F
vy M ®iH2 h H FLASH CRI| é+ 1~ i vy p KEYHZ Hit hfi1 O
"6 1 Xf 1 HardFaulta A
User optione information flashi@ E ! @ T FLASH CR| &+ B OPTLOCKHY I

3i g1 @ Bjy
br

BI'H/” "HA

T Jy Lockyt , OPTLOCKH O s 0 Jy

29/349




PY32T020v° v & € g

3avur  df
E ©@ "HA1 M Mainflash@HA|] ~ wWl® E bit ¥
1. 1e o @ 1 ] OPTLOCKY
2. 51 BSYyL. =0*9p 8% Flash "HA
3. b E | &+ FLASH OPTR/FLASH_SDKR/FLASH WRPR ~ Q Q& ¢ 1~4 AE

eN EM "R, 6X "HAC

4. 1y OPTSTRTH
5. b 0x40022080° y Y 32y QQe aA* Aw "HAC
6. véBsyy |
7. Mé EOPT 1+ 1]
Yy MM E oL, T hXH E MZ®QA page "H¢ 1 + @ 1 FLASH_OPTR
FLASH SDKR & @ FLASH WRPR | &+ Wi®& ~ E A Xhi, Ts L \  Zr
I XH V6™ E @ Zns
"H di
p BSYy | o1 A®ADE E° 3 flash information & Y+ a1 HT * Z12:H A
I M E | éw HAL Kt o+ i K i E @ @® KEHCe ABT
al € MYAVA1  Ax
E @ 1 pQ@i bYW i X
A E FLASH_CR| é* A 8 OBL_LAUNCHY J ¥y

A pi 2¢ yo e POR/PDR/BORZ

D E b BIHAT x M information memory N3 @ E "HA1 WH | @&
‘QQe Up s optonl €+ A e FLASH OPTR FLASH_SDKR > FLASH_WRPR{ =)
&% JdA1 X' @ T Jy OBLLAUNCHGH! £4° A®vygr1 E G

L €T pvA T8 g

Y%A optonypE° aGis Egxei A half wordd & Z @G n E Q ' hM
optionbit= T . @ 1 T 3 * w7

b** . w 1, E° &  ° option| &+ a

b** _ jw 1, FLASH SR| é+ GiOPTVERR' 6y Uy option] &+ A'Y e x
A M:it A

i BOR_LEV'™ & 000e wH ©6¢

I BOR_ENY & 0g BORj A&

i NRST_MODEH & Ot kt®y 3L
i RDPyY " & Oxffe o level 1Z

i Tmjw @O 61

N

>

333

SDK area optiont SDKR_STRT[3:0]= 0xO1 SDKR_END[3:0]=0xFI o0 A& flash \
h w SDK

A M’ FLASH boot control option

i nBOOTLI BOOTOH ~ & 00s 0 O Mainflash A ik DN
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i BOOT_SIZEH ® & 0Ot o LoadFlashns

A M: WRPoptioni j w @67 4 &onf3ib
A pJvA1eyo optionbytes@iy k copy i Gioption] ére T! ! T Cx
i FLASH_OPTR
i FLASH_SDKR
i FLASH_BTCR
[ FLASH_WRPR
Pl EOD T Mo E° b' Pl &+j 7T AM®I HCy X~ V1 option &' &
4.3. Flash 41dTi
9 A @ flash % informationn s @ ° N & HL2 A pagel A & Factory config. byte /Ex
JE &8 T n3Ux
A HsSI ' Oi ° &1 3 MZ 5 Trimming &
A MZ HSIj a ' @H H v Q6
A LSlj a ' MZ @8 Trimming &
A VREFBUFj 2 D a4 MZ @& Trimming
37 JE 3U
Page Word Address Y
0 Ox1FFF 0100 & @ HSI24MHz ' "Oi = 3 MZ G Trimming &
1 Ox1FFF 0104 & @ HSI48MHz ' "Oi = 3 MZ G Trimming &
2 Ox1FFF 0108 | RESERVED
3 OX1FFF 010C | RESERVED
4 Ox1FFF 0110 | RESERVED
5 Ox1FFF 0114 Normal TS Data
6 Ox1FFF 0118 | High TS Data
. A Wl oy ew HSI 241\/IHZ " i MZ @iFLASH TS0 FLASH_TS1 FLASH_TS3|
gn@ 46
& O HSI24MHz ' i MZ GiFLASH_TS2P FLASH_TPS3| &+ G J
9 8 Ox1FFF 0120 5
9 OX1FFF 0124 | & ¢ HSI24MHz ' i MZ GiFLASH_PERTPE| &+ G 1 6
10 Ox1FFF 0128 | & ¢ HSI24MHz ' i MZ G FLASH_SMERTPE| &+ @ J &
1 OXLFEE 012G ) H?I 24MHz ' i MZ ©iFLASH_PRGTPE FLASH_PRETPE]| &
w48
1 OXLFEE 0130 ew HSI 4§MHz " i MZ @ FLASH _TSO FLASH_TS1 FLASH_TS3|
gni@ 46
13 OXLFFF 0134 ew HSI48MHz ' i MZ 9 FLASH_TS2P FLASH_TPS3| &+ @&
6
14 Ox1FFF 0138 & O HSI48MHz ' i MZ @iFLASH PERTPE| é v+ & J &
15 Ox1FFF 013C & O HSI48MHz ' i MZ @iFLASH SMERTPE| é+ @ J &
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& ¢ HSI48MHz ' i MZ ©iFLASH PRGTPE FLASH PRETPE| &
16 OX1FFF 0140 i - B
w6
17 Ox1FFF 0144 & @ LSI32.768KHz ' MZ G Trimming &
Ox1FFF 0148-
18 Ox1FFF 017C RESERVED
Ox1FFF 0180-
3 0 Ox1FFF OFFF RESERVED

4.3.1. HSI_TRIMMING_FOR_USER

Address: Ox1FFF 0100~0x1FFF 0104

31 30 29 28 27 26 25 24 23 22 21 20 19 18 [17 |16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | HSI FS[2:0

R R _|R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 Jo
Res. | Res. | Res. HSI_TRIM[12:0]

R [R [R R R R R R [R [R R JR IR

1 X §x% . QQi W 3 RCC_ICSCR| & " MZ @i HSI_FS[2:0] HSI_TRIM[12:0]i
@h X HSI ' &
4.3.2. FLASH_SLEEPTIME_CONFIG

Address: Ox1FFF 0114

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FLASH_SLEEPTIME[7:0] Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.
R [R [R R JrR R R ][R

T XK §X% ., QQi W 3 FLASH_SLEEPTIME| &+ MZ ©8[15:8]
4.3.3. HSI_24M/48M_EPPARAO
Address: Ox1FFF 011C(24MHz) Ox1FFF 0130(48MHz)

31 30 29 28 27 |26 [25 [24 J23 J22 J21 |20 [19 [18 [17 |16
Res. Res. Res. Res. | TS1[9:0] TS3[8:7]
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
TS3[6:0] TS0[8:0]
R | R [R | R [ R IR |R R |[R |[R |[R IR R R R |R
T P Q h ©& HSI 'H "1 0%k’ Zsx . QQi W' 3 FLASH_TSO

FLASH TS1 FLASH TS3| é# 1 @Qh NMZ HSI ' A @H H @ J
4.3.4. HSI _24M/48M_EPPARAL
Address: Ox1FFF 0120(24MHz) Ox1FFF 0134(48MHz)

31 30 29 28 27 [26 |25 [24 |23 [22 |21 [20 [19 [18 [17 [16
Res. | Res. | Res. | Res. | TPS3[11:0]
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
Res. Res. Res. Res. Res. Res. Res. TS2P[8:0]
R |[R |[R |[R IR R R R ][R
T P Q h ©& HSI H "I 0k Zsx . QQi W 3 FLASH_TS2P

FLASH TPS3| é "1 @h XMZ HSI ' A ©fH 'H @& J
4.3.5. HSI_24M/48M_EPPARA2
Address: Ox1FFF 0124(24MHz) Ox1FFF 0138(48MHz)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 | 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res E;RTPE[NX
R |R
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15 [14 13 J12 11 J10 9 8 J7 e [5 J[4 3 J2 J1 Jo
PERTPE[15:0]
R |[R R R R JR R R R R R R R [rR R IR
T Q h@HSIH 't Ok Zsx "QQ1 W'  FLASH_PERTPE| &
HAL @Qh XMZ HSI " A ®FH H o8 J
4.3.6. HSI 24M/48M_EPPARA3
Address: Ox1FFF 0128(24MHz) 0x1FFF 013C(48MHz)
31 [30 [29 28 [27 |26 [25 |24 [23 [22 [21 |20 [19 [18 a7 | 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | SMERTPE[17:16
]
R R
15 [14 |13 12 |12 10 |9 8 7 6 5 4 3 2 1 0
SMERTPE[15:0]
R R JR R JR R R R R R R R R R ]R R
T Q h@HSIH ' 1 "Ox  Zsx "QQ1 W' 3 FLASH_SMERTPE |
é" Al QO NMZ HSI ' A ©EH H o
4.3.7. HSI 24M/48M_EPPARA4
Address: Ox1FFF 012C(24MHz) Ox1FFF 0140(48MHz)
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 R R R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PRGTPE[15:0]
R [R IR IR R R R R R [R R |R [JrR [R R R
T Q h ©& HSI H "1 0K’ Z§ X% "QQ1 W' 3 FLASH_PRGTPE =
FLASH PRETPE| é% A1 @h XMZ HSI ' A ©I'H 'H @
4.3.8. LSI_32.768K_TRIMMING
Address: Ox1FFF 0144¢ 32.768K(
31 30 29 [28 |27 26 25 [24 23 22 21 [20 J19 18 17 16
Res. | Res. | Res | Res | Res. | Res. | Res | Res. | 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 LSI_TRIM[8:0]
R [R [rR JR [R R [R [rR [R
T X §X "QQ1 W' JRCC_ICSCR| é+ MZ ®iLSI_ TRIM8:0f @h X LSI ' @&
C
4.4, Flash USER OTP memory Bytes
2 Qs G flash %% information N 3 &% N A Flash USER OTP memory Bytes
3-8 USER OTP memory Bytes organization
Page Word Address Contents
0 OxLEFE 0280 Bit[31:16]:é ®1 AQQ
Bit[15:0]: USER OTP MEMORY_LOCK
1 Ox1FFF 0284 & M1 AQQ
5 2 Ox1FFF 0288 & M1 AQQ
é é & 1 AQQ
é é & M1 AQQ
é é & DT AQQ
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31 Ox1FFF 02FC & M1 AQQ

Page Jp informatonn3 1 M Pagen? program= "Hi YL Main flash GA | rfin b
v | Main Flashn s @imasseraseM N3 N @
h USER OTP MEMORY_LOCKg kj hd ™™ A1~ i 2¢ ye POR/BOR/PDRZ | X h
3T
M Page Write @b i 31
3-9 Flash USER OTP memory Bytes write protection status

USER OTP MEMORY_LOCK Write protection
OxAA55 X' CQV
program= "H'HA X j !
(OxAA55)e v Gly M6 program= "H'HA x | @
4.5. E3 ¢
M Flash main memory®i3§{ y 0 @1 "~ 4 = X
A SDKe software designkit¢ @3 { 1« 1 1 M= hY 2na 371 4y 71 2Kbytes
A 37 (RDP)i  Brs v @8
A " 3T eWRPLi 1@ Bjy @ "HAe's:Y2z2éUwny pPCuffeq 37 w
4y % 4 Kbytes
A E' 311w
4.5.1. E TA&r o (SDK)w?d 3 ¢
M Flash main memory®i3§{ y 0 @i "~ 4 = X
Start address
FLASH memory base address + SDK_STRT/[3:0] x 0x800(included)
End address
FLASH memory base address + (SDK_END[3:0]+1) x 0x800(excluded)
E SDK3{ @@HI j T A1 mer mass erasel Y A §x y2 sdknit , £ 1 hardfault
N o Asgxj fe: sdknt , hJy wrperr %Oy Y E Er ser sectorerase'HI X A §
x B2 sdknt , F1 hardfault Y A gxj Ji2 sdkni H'Ap sectoray 9 sdkni , hJ
H wrperr %00 y
p3i1 &"81 1 MFLASH SDKRI| & * 31 He =~ SDK_STRT[3:0]2:: SDK_END[3:0]Z 1
ThX A masserasee SDKN3 37 @Y 2e TdJ4 3l mass erase = M SDK
ns Y237 @AT 1+ 9 W A flash option byte A 8 SDK option %6 & %'H™ A ST SDK
37 1 OL SDK protection @’ f 1 9 mass erase Ch "H Load Flashns “H ¢
%H1 FLASH SDKR | é+ @ijkj h™ A1~ i 2¢ ye POR/BOR/PDR G & OBL* y 1
| €% gk ¢ h x flash option byte A % SDK option “leva
452. Flash 3¢
4 RDP E 1 X POR/PDR/BOR & 0 OBL* H A G RDP E 1! @3
5 3711 RDP3{ flash main memory
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b* SWD@idebug Kp 1 Hi 31 i D¢ yaj i THV A &y
E RDP E = . amM . ép: E 'Hi Flash main memoryh 37
3-10 Flash 37 ' 6
RDP byte value RDP complemented byte value Read protection level
OxAA 0x55 Level O
(OXAA = 0x55)4 T Gy M6 Level 1

Level 0:n 31
M main flash ©&3 TS HHAT VT G M E'G ! @ vy M'HA
Level1: 31
E E° @WRDP3T . Y9y MeOXAA Ox55Z e v @4 T 1 _ levell 311 @1 Level

17T A w3 i 1.

A Usermodex p 7 A¥WA T "E @M 2 ¢ x mainflashk 0 Z 1 ' @M mainflash option byte

A Debug,x SRAMk U :p debug¥®A | & a Ex SRAMk 01 mainflashi j 1 1083
p RWAI | Mmainflash & a” f1 Abuserronn @3 f1 A hardfaulta A

ET/%2 Levelle OXAAe v y M'QZ 1 b* WMo LevelOe ~ OxAAZ 1. T h M mainflash

mass erase "HA

3-11 TO 3T 1. 2 E WA G

Boot From Main Flash(CPU)

Boot From Load Flash Debug/
Area ErEcﬁECﬂon ErDofeﬁ:i%an User execution User execution SR (R (YA

level level (From Non SDK Area) (From SDK Area)

Read Write | Erase | Read | Write | Erase | Read | Write | Erase
Non SDK Disable Yes Yes Yes N/A N/A N/A Yes | Yes Yes
Area 0 Enable Yes Yes Yes Yes Yes Yes Yes Yes Yes
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 SDK Disable Yes Yes Yes N/A N/A N/A No No No
Area 1 Enable Yes Yes Yes Yes Yes Yes No No No
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
Option Disable Yes Yes Yes N/A N/A N/A Yes Yes Yes
Z)r/ézs X Enable Yes Yes Yes Yes Yes Yes Yes Yes Yes
Factory « Disable Yes No No N/A N/A N/A Yes | No No
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

Enable Yes No No Yes No No Yes No No

1. yMns A, Bimasserase”Yr, h eraseé¢ SDKnN

2. YMMlevel LN @ level0l h A T M main flash &} mass erase

3. N/AGEls ©7 E SDK Area” 71 22 ép SDKAreal i SDKAreaj ép . Y 2 Gty
1 & &gk THN® . Y 2 M SDKArea IV
4. M:>¥%x SRAM™E Yzyobduw x AT Bootfrommi D0 AT x. ©ié Ux boott Y 2
SRAM
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453. Flash, 3 ¢ a WRPB
Flash ' @ 18 371 @ZMjy @ "HA he WRP| é+ % gy 4y m 4
Kbytes@®i 37 ¢ WRP{ N3 1 o 1A sectorz n Twyv WRP| &H G®
E WRP®N3 xg1, j b "Haa  "HA ~ ZGH o FE ® ANS3 hw 371
masserasel T j A1
%Y1 b3 M wm 3 mns "H& &~ "HA1 , FLASH SR | &+ @ 31§ %o
€ WRPERRC h Uy
Fx* 31 k M mainflash A7
45.4. Load Flash area protection
E Load Flash @ @ Hi M "OGin s "H" "HAh & X&1 2 H FLASH CR| &+
WRPRTERRH Ch  JH
M@ FLASH_BTCR @i BOOT_SIZE h. T h M main flash mass erase 'HA ¢ f 1 D8
mass erase Coh "H Load Flash N 3 "H &
455, di . 3¢
AU i E T ! X 31 @ W éM E  ®IHG & l b
OPTKEYR| &+ = 3 @iz’
4.6. EAH
312 éaAA 0
AH T T o Q 6/AHF "He 0 Had4
End of operation EOP Write EOP=1 EOPIE
Write protection WRPERR Write WRPERR=1 ERRIE
FX @i’ 1T=&®D" @a A% | Hhf 1 Hardfaulty
A flash memory @ FLASH_CR| & # @iz °
A flash E @ "HA2®
A FLASH "HA" 32y "QQuEM
A Flash"He 9 page erase sector erase> mass erasel "HA 32y QOM
A M E | &+ @ "HA® 324 "QQGEIM
4.7. ELEg"Y
4.7.1. FLASH 0 L E 6 (FLASH_ACR)
Address offset: 0x00
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res. | Res.
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15 [14 [13 [12 J112 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 | LATENCY[1:0]
| RW
Bit Name R/W Reset Value | Function
31x 2 Reserved
Flash "HAMZ @M é T 6 x
0x flash “HA=&MéE T &e AHBH p 24MHz3 @
iz
1x flash "HA & 1AME ' &1 o %K flash A
1:0 LATENCY RW 0 AHBH - Qg AHB'H p 48MHz{
2x flash "HA & 3AME T &1 o %k flash hA
AHBH v Qg AHBH p 233 48MHzi m’s W73
72MHz{
Fx=&® J 3t Y\Mlatency J 3, N Jw2
4.7.2. FLASH | L E 6 (FLASH_KEYR)
Address offset: 0x08
Reset value: 0x0000 0000
ARl ényl ET t 0
31 [30 [29 28 [27 |26 25 [24 |23 J22 J21 [20 19 [18 [17 16
KEY[31:16]
w o [w [w W W W W W W W W W W W w |w
15 [14 |13 12 1 10 9 8 7 6 5 4 3 2 1 0
KEY[15:0]
w [w [w [w [w [w [w [w w [w [w [w [w [w [w [w
Bit Name R/W Reset Value Function
(R S Xo) A 1 &1 unlock FLASH CR| é
31x 0 KEY[31:0] w 0x0000 W X A" flash B8 program/erase "HA
KEY1: 0x4567 0123
KEY2: OXCDEF 89AB
4.7.3. FLASH | L E 6 (FLASH_OPTKEYR)
Address offset: 0x0C
Reset value: 0x0000 0000
AGl eyl ET + 0
31 |30 [29 28 [27 |26 25 [24 |23 22 [21 [20 19 [18 [17 16
OPTKEY[31:16]
w o [w [w W W W W W W W W W W W w |w
15 [14 |13 12 1 10 9 8 7 6 5 4 3 2 1 0
OPTKEY[15:0]
w [w [w [w [Jw [w [w [w [w |w [w [w [w [w [w [wW
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Bit Name R/W Reset Value Function

[ X SXo) A @ 1 ¢ T unlock flash o8

option| &+ 1 X &l ~ option byte G pro-

31x 0 OPTKEY[31:0] W 0x0000 0000 gramlerase "HA

KEY1: 0x0819 2A3B
KEY2: 0x4C5D 6E7F

47.4. FLASH. L Eg (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
BSY
R
15 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OPTV WRP
ERR USRLOCK ERR EOP
RC W1 R RC_W1 RC_ W1
Bit Name R/W Reset Value Function
31x 17 Reserved
Busy y
16 BSY R 0 y =~ flash@IHA* y p flash "HA @A D

TJlyt ETHAH& G & F1oH 1

Option and trimming bits loading validity error
E option= trimming bits Tr, jw Hi T J¥y

15 OPTVERR RC_W1 0 H j w GiEoptionbytess A 4Gu61 va
section FLASH option byte programming
T u |

P Qi o userdatans v A word BiH 16y %6 Y

userdatans { & | °

13 USRLOCK R 0 Ox ~ ©iOj m Oxaab5H userdata' ~
1x =~ 6w Oxaa551 userdataj ' °
yki i2¢vygAey
Write protection error
E program/erase @iy x /72 31 Biflashns 'H
4 WRPERR RC_W1 0 EWRPL1. T4y ¥
]l
3x 1 Reserveds

E flash @& program/erase HAG | H& 1. T Jy H
K Eb' FLASH CR| &+ GiEOPIEY & ¢ h J
)

0 EOP RC_W1 0

u | H

475. FLASHG L Eg (FLASH CR)

Address offset: 0x14
Reset value: 0xC000 0000
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31 30 29 |28 |27 26 | 25 24 23 |22 |21 |20 |19 18 17 16
I}ZOC (L)gg Se Se (L)ELIJ-NC Se ERRI EOPI Se Se Se Se _F;GSTR Res g.l'?; se
K H 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. Ee Ee SER se Res. | Res. Se Se S_e Se Res. :;"E PER | PG
RW RW | RW RW
Bit Name R/W Reset Value Function
FLASH_CR Lock y
TM gET Uy EJdyo1 FLASH CRI é+
LockH E&1 A, unlockHzet1 y . 1 ] 1
31 Lock RS unlock”~ FLASH_CR| &«
T p programlerase™HAH& e 1 Uy
Ej &1 Gunlock HZ A, 1 y Kt 3Ydy'Td1 "
T KVt ey
Option bytes Lock y
TM yET Jy EJdyo1 FLASH CRI| &+ A /b
option bytes @ KLl  LockH E &1 A, unlock HZ
30 OPTLOCK RS a1y . 1] ! unlock” FLASH_CRI &+
T p program/erase HAH& a1 1y
Ej &1 ©unlockHZ A, 1 gKt 3Ydygtdl~
T KVt ey
29y 28 Reserved
Force the option bytes loading
EJyHL ygA Jd14 option bytes G}
y k E option byte Hao 1] b OPT-
27 OBL_LAUNCH | RC_W1 LOCKy Jyt ygj it
0x Option byte loading H &
1x £ 1 Optionbyteloading 91 M4 f1 ¢ g1
option byte ©8%
Error interrupt enabley 1 E FLASH_SR| &+ G
- e - WRPER{?U Jgtr b gAE L, F1AA 0
OxnaAfi
1IX OA AF
End of operation interrupt enable
E FLASH SR| &+ WEOPY Jy1 4 A&l a Al
24 EOPIE RW i
Ox EOPA AR
1x EOP A A A&i
23x 18 Reserved RW
Flash main memory @ program "HA Gk 0 y
1o PGSTRT RW yk 0O Flash mair‘l memory 3 program "HA 1 T J
H1 p FLASH_SRI| &+ @iBSYy | 1. 1|
y
18 Reserved
17 OPTSTRT RW Flash option bytes 1 ¢ @k 0 y
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y k 0" M option bytes il ¢ Tly1p
FLASH_SR| é+ @iBSYy | e 1] H
FY x E M flash option bytes MoHi . Ts 0'HQ
A 128Bytes 33 page erase "HA1 W program “H
AL Ay 0s v Y
16:12 Reserved
4kByte 15} Sector erase "HA
0x * 'O flash @i sector erase "HA
1 SER RW 1x 'O flash 18 sector erases "HA
Fx
Sector erasej h M flash information memory A1
Sectorerase M h w WRP@EnNs j A1
10x 3 Reserved
Mass erase "HA
0x ° 'O flash &% mass erase "HA
) VER . 1x 'O flash 18 mass erases "HA
Fx
Mass erasej h M flash information memory At E
® WRP h Hi Masserasej A7
Page erase "HA
1 PER RW 0x = 'O flash @i page erase "HA
1x O flash 18 page erase "HA
Program "HA
0 PG RW 0x ~ 'O flash @ program "HA
1x 'O flash 18 program "HA
4.7.6. FLASH L E 6 (FLASH_OPTR)
Address offset: 0x20
Reset value: 0x0000 xxxx
pi 2% ye POR/BOR/OBL LAUNCHZ &¢ ,x flash information memory @i E ns
Z@®, S R | &+ Z@ioption bit
31 30 29 | 28 27 |26 |25 |24 23 |22 |21 |20 |19 |18 |17 |16
Res. Res. Re Res. Re | Re | Re Res. Re |Re |Re | Re | Re | Re | Re | Re
s. s. |s. |s. S. S. S. S. s. |s. |s. |s.
15 14 13 12 11 | 10 8 7 6 5 4 3 2 1 0
'C\;\é,DG—ST gg?—'\" E_e g’\\/’VDG— BOR_LEV[2:0] EﬁR— RDP[7:0]
W | RW AW T w w R e fw w w dw w w
Bit Name R/W Reset Value Function
31x 16 Reserved
J iwdgp stop¥Ai h H+ "6
15 IWDG_STOP RW 0x freezeh H+
Ik * W
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14 NRST_MODE RwW
13 Reserved
12 IWDG_SW RW Ox. T watchdog
1x 1 watchdog
001x BORi " 6w 1.99V1 i 6y 188V
010x BORi " 6w 219V1 i 6y 210V
011x BORi " ©6m 239V i 8y 230V
11x 9 | BOR_LEV[2:0] RW 100x BORi " 6w 2.78VI i 6y 269V
101x BORi " 6w 3.08 V1 i 6y 299V
110x BORi " ©&m 368V i 6y 358V
111x BORi " 6w 420V1 i 6y 4.08V
BOR enable
8 BOR_EN RW 0x BORj A&
1x BOR &£ | BOR_LEV A1
O0xAAY level O, read protection inactive
7X 0 RDP RW _ _
OxAAY level 1, read protection active

47.7. FlashSDKy| y L Ep (FLASH_SDKR)

Address offset: 0x24
Reset value: 326 @00 0000 0000 0000 0000 XXXX 0000 XXXX
pi 2% ye POR/BOR/OBL_LAUNCHZ ¢&¢@ ,x flash information memory @ E  ns

Z®O © R | éw’ Z@Eioption 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. SA_ENDJ[3:0] Res. | Res. | Res. | Res. | SA_STRT[3:0]
RW [RW [RW | RW RW [RW [RW [ RW

Bit Name R/W Reset Value Function
31x 12 Reserved

11x 8 SDK_ENDI[3:0] RW SDK area end addresi ¥% y MZ 18 STEP % 2Kbytes
7X 4 Reserved

3x 0 SDK_STRT[3:0] RW SDK area start addressi ¥ § MZ @i STEP % 2Kbytes

4.7.8. Flash boot control o FLASH_BTCRf3

Address offset: 0x28
Resetvalue:3326b0000 0000 0000 0000 XXO00 0000 0000 OXXX
pi 2% ye POR/BOR/OBL_LAUNCHZ &¢@ x flash information memory @i E ns

Z®61 © A | éw’  ZGioption bit
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res Res | Res | Res | Res | Res | Res | Res | Res

Res. Res. Res. Res.
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15 14 13 12 11 10 <) 8 7 6 5 4 3 2 1 0
QBOOT SOOT Bes Bes Bes Bes g]\ND_MODE[l: 'Res .Res .Res .Res .Res BOOT SIZE [2:0]
RwW RW RW RwW RW | RW | RW
Bit Name R/W Function
31x 16 Reserved
15 NBOOT1 nBOOT1I BOOTO "OY Ak 0 WA

X0x MainFlashk 0
WR 11x Load Flashk 0

14 BOOTO
01x SRAMk 0
|-x Flashk w 20Kz N pj "HY Load Flashk 0
13:10 Reserved
"OioZ£ A w gpiowA T swdwA
PF3 PF4 PA13 PAl4
00x SWCLK SWDIO GPIO GPIO
9:8 SWD_MODE[1:0] WR | 01x GPIO GPIO SWDIO SWCLK
10x GPIO SWDIO GPIO SWCLK
11x SWCLK GPIO SWDIO GPIO
7:3 Reserved

"0 Main flash block ° n @ A Load Flashn /&t
000x 1) Load Flashn
001x 1Kbytese 0x0800 7C00~0x0800 7FFFC
2x 0 BOOT_SIZE [2:0] WR 010x 2Kbytese 0x0800 7800~0x0800 7FFF(
011x 3Kbytese 0x0800 7400~0x0800 7FFFZ
1xxx 4Kbytese 0x0800 7000~0x0800 7FFFC
FXx Flashk ® 20 K@iz N %y & Reserved

479. FLASH, 3¢y vy LEg (FLASH WRPR)

Address offset: 0x2C
Reset value: 0x0000 XXXX
pi 2¢#ye POR/ BOR/ OBL (LAQNKHI ash infornEopbino mmemptr s

Z®er N | &%  Z@ioption 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. WRP[7X 0]
RW [RW |RW [RW [RW [RW [RW |[RW

Bit Name R/W Reset Value Function
31:8 Reserved - - Reserved
Ox sector7t & 371 1] Bl program= erase
7 WRPJ[7] RW 1 )
1x sector71 . 31
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Bit Name R/W Reset Value Function
Ox sector61 & 371 1] Bl program= erase
6 WRP[6] RW 1 )
1x sector6l = 31
Ox sector51 & 31 1] Bl program = erase
5 WRP[5] RW 1 )
1x sector51 = 31
Ox sectordt @& 371 1] Bl program = erase
4 WRP[4] RW 1 .
1x sectordi 31
Ox sector31 & 31 1] Bl program = erase
3 WRP[3] RW 1 )
1x sector31 n = 31
Ox sector21 @& 31 1] Bl program > erase
2 WRP[2] RW 1 )
1x sector21 .~ 31
Ox sectorlt & 371 1] Bl program = erase
1 WRP[1] RW 1 )
1x sectorli 3 31
Ox sectorO1 & 371 1 j Bl program= erase
0 WRP[0] RW 1 )
1x sectorO1 = 31
4.710. FLASHn* Q A1LEp (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 6 5 4 3 2 1 0
SLEEP_TIME Res | Res | Res | Res | Res | Res | Res SLEEP_E
Rw | Rw | Rw | Rw | RW | RW | RW | RW RW
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
EvV A H 'OLSIG a LSE'HI w &~ W p G Run
Al Gt OoFr | évwl {exd p LSIGa
LSEmd A H Hi £r 17T
EA 1T H %&EAVYLI H HD Wv Q Flashlsz
Sleep’ 6 B#H Ky wYX
15:8 SLEEP_TIME RW 0x50
tusi_1om * SLEEP_TIME
thsi_1om W HSI_10M G+ Q @
W 3 Flashi T @ | | évw wz h6o h
Ox1E
7:1 Reserved - - Reserved
FLASH Sleep enable
0 SLEEP EN RW 0 1x enable flash sleep
Ox disable flash sleep
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4.7.11. Flash TSOL E g (FLASH_TSO0)

Address offset: 0x100
Reset value: 0x0000 00XX

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | 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. TS0
Rw | Rw | Rw | RW | RW | Rw | RW | RW | RW

Bit Name R/W Reset Value Function
31:9 Reserved - - Reserved

T . & Op informationn” Z'§ x WQQI T 3
MZ| &% 1 @h XMZ HSI ' A @&H H G
A
8:0 TS0 RW - .
3ep Flash@®ih i g x X

24MHz> ~ ©& (s X X OXIFFF 011C

48MHz> ~ ©8& &s % X OXxLFFF 0130

4.7.12. Flash TS1L E g (FLASH_TS1)

Address offset: 0x104
Reset value: 0x0000 01XX

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | 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 Reset Value Function
31:10 Reserved - - Reserved

T . & @p informatonn’ Z§ x EWQQI T
MZ1l ér 1 @QhXMZ HSI ' A ©GH H @&

4
8:0 TS1 RW 0x1XX

3&p Flash@i i 5% 1 X

24MHz> ~ ©& (s X X OXIFFF 011C

48MHz> ~ 6é ®s x X Ox1FFF 0130

4.7.13. Flash TS2P L E § (FLASH_TS2P)

Address offset: 0x108

Reset value: 0x0000 00B4

31 30 29 28 27 26 25 24 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] 2111 o0
Res | Res | Res | Res | Res | Res | Res TS2P
RW |RW [RW | RW | RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31:9 Reserved - - Reserved
T . & Qp informationn” Z§ x WQQI T 3
MZ| &% 1 @Qh XMZ HSI ' A G&H H G
A
8:.0 TS2P RW 0xB4 R
3ép Flash@ih i g x X
24MHz > ~ 6é &5 x X OXLFFF 0120
48MHz> ~ ©& Os x X Ox1FFF 0134
4.7.14. Flash TPS3 L E g (FLASH_TPS3)
Address offset: 0x10C
Reset value: 0x0000 06CO
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | 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. TPS3
Rw | rRw |Rw |rRw | RW | rRw | Rw | RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31:12 Reserved - - Reserved
T . & @p informatonn’ Z§ x BRI T
MZ1l ér 1 @QhXMZ HSI ' A ©GH H &
A
11:0 TPS3 RW 0x6CO0 .
3eéep Flash@®ih i g x X
24MHz> ~ 6é& &5 % X OX1FFF 0120
48MHz> ~ ©@& &5 x X OX1FFF 0134
4.7.15. Flash TS3L E g (FLASH_TS3)
Address offset: 0x110
Reset value: 0x0000 00XX
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res 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 TS3
RW [RW [RW [RW [ RW [ RW | RW | RW | RW
Bit Name R/W Reset Value Function
31:9 Reserved - - Reserved
T . & @p informatonn’ Z§ x G T
8:0 TS3 RW OXXX ) . ) )
MZI| eév 1 Qh XMZ HSI ' A ©GI'H H G
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Bit Name R/W Reset Value Function
A
3ép Flash@bh i s x X
24MHz> ~ & &5 x X Ox1FFF 011C
48MHz> ~ & & &5 x X OXLFFF 0130
4.7.16. Flash o TPEL E g (FLASH_PERTPE)
Address offset: 0x114
Reset value: 0x0001 4820
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. PERTPE
RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PERTPE
Rw | Rw | Rw | rRw | Rw | Rw |RW [RW | RW | RW | RW | RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31:18 Reserved - - Reserved
T & op informatonn’ Z§ x EWQQI ©
MZ| &% 1 @h XMZ HSI ' A G&EH H O
A
17:0 PERTPE RW 0x14820 \
3ep Flash®ih i 5 x 1 X
24MHz> ~ ©& &5 x X OXLFFF 0124
48MHz> ~ ©& &5 x X OX1FFF 0138
4.7.17. FLASH SECTOR/MASS ERASE TPE L E 6 (FLASH_SMERTPE)
Address offset: 0x118
Reset value: 0x0001 4820
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res SMERTP
E
RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SMERTPE
Rw | rRw | rRw [ Rw | rw | RW [RW |rw [RW | RW | RW | RW | RW [ RW | RW | RW
Bit Name R/W Reset Value Function
31:18 Reserved - - Reserved
T & @p informatonn’ Z§ x WIQQI T
MZ| &% 1 @Qh XMZ HSI ' A G&H H G
A
17:0 SMERTPE RW 0x14820 R
3ep Flash®ih i g x X
24MHz> ~ 6é Os x X Ox1FFF 0128
48MHz> ~ ©é& &s x X OxLFFF 013C
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4.7.18. FLASH PROGRAM TPE L E 6 (FLASH_PRGTPE)
Address offset: 0x11C
Reset value: 0x0000 5DCO
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res 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 Reset Value Function
31:16 Reserved - Reserved
T . & @p informatonn’ Z§ x QI T
MZ| é# 1 @QhXMZ HSI ' A ©H H @&
A
15:0 PRGTPE RwW 0x5DCO R
3éep Flash®ih i g x X
24MHz> ~ @& &s x X Ox1FFF 012C
48MHz> ~ ©é &s % X OXLFFF 0140
4.7.19. FLASH PRE-PROGRAM T TPEL E 6 (FLASH _PRETPE)
Address offset: 0x120
Reset value: 0x0000 12C0
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res PRETPE[13:0]
RW [RW [RW [|RW [RW [RW [RW [RW [RW [RW [ RW | RW | RW | RW
Bit Name R/W Reset Value Function
31x 14 Reserved - -
T . & @p informatonn’ Z g x EWQQI T
MZ| &% 1 @Qh XMZ HSI ' A G&H H G
A
13x O PRETPE RW 0x12CO0
3ép Flash@ib i s x 7 X
24MHz> ~ 8é& (s x X Ox1FFF 012C
48MHz> ~ ©@& &s x X OX1FFF 0140
4720. FlashLEgaM
B
o i
tle|®
"Wie ladgaan|lgdedadddgdaanigals|a|yaleoones<|oode
ol st
t t er
h
0 3 ﬂﬁ r r r r r r r r r r r r r r r r r r r r r r r r r r r r I
)823eeeeeeeeeeeeeeeerereeeeeeeeeeeeeta_
0 E?SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSency
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51. = |
VCCA VCCA domain
| Apc | | cowmp |
| LSE | [Lst] | Hsi]
®
FLASH
VDD domain
VCC domain
POR
PDR BOR
VCCE—Q VR VDD‘ CPU Core/Digital Peripherals
BG
VDD1 |HSI_10M| | IO_CTRL |
PMU
| IWDG | | LPTIMER |
vecl VCCIO domain
VDDA 10 Ring | PWR_Acon| | RCC_Acon |
[ = VDDP
PWR_CRI[18] .
VDDA
g 512901 g
51301 g
Tt v
1 Vee 1.8~55V D010 mYA0ED 01 TE D We WY WO
2 Veea 18~55V [Nz ° #wWOWe& 1 [ s5: VCCPADCOD D™ 20 PAD)
3 Veeo 1.8~55V | N 10821 [ 552 VCC PAD
52. :p {p

Yd b A VRY
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D AT

LPRe low power regulator

VDD@D ¢ i QY aGiT AWA L [ 552 MRA LPR
R ArunwAe* W
1.2vd 91 LPRR
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T 11 @ h LDOTAp MR¥A 1 low powere stopl ¥A T deep low powere hiber-
natel WA p low power A1 PVDI BOR: Qi >t aal év JUTA&aGj TAyp
deep low power WA 1 k ¢ 25 1 POR1e & 14VZ TAI THPMUWe | TAc 0 &£ J

i T

StopwAi L£3 o 1710 VDDED O % LPR°'Q MR A@ ~ LPR Y I HI &
v QH O B "Y%o

Hibernate WA 12’2 LDO, H € 300us~950usZ 1 | & "Y%d"

YAVl 0 stop®WAO o H €9 LPR° Q@ MR HSl, Flash o CPU, n

5.3. n =z2pPeNP

V62a61ITN"YEl M VRE . VDD s LAY Al @i Qzr o pj @ @b
ai 1L xka & zwei 31 68
“"hebdiaa, hx
A Rangely ¢1 Range
MR©  ®E 3O 1.2Ve VDDL | v 4 H Q@ R WO Gk 48MHz i
A Range2x HI & Range
EQEY Al stop¥WA Hi £ b h 2 ranget h  rangeE M LPR A7

5.4. z ||-'] 0

541. szt H (POR)i =t H (PDR)

9 Ay 9 power-on resett POR{ brown-out resete BOR ¥e 1| &3¢ wty Ta POR
p A power %A i T A1 BOR Al o TA POR/BORH> Wt §

p BORAI c1 g ~ Vpor ¢ PORXj hYo &I VDD ~ VBORFx h o
© ¢ VBORF @& option bytea h 6

5.4.2. P! H (BOR)
” POR/PDRV | h X~ BOR (brown outreset) BORk ! @ option bytel Al 5 R
“HA
E BOR & AHI BORE &! @ Option byte Ot hi "7 s4de 1@ b
A
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5.5.

A
vce
VBORR® I T T T T T T\ VBORF8
VBORR7 f-=-————==——————————
ORRY o VBORF7
VBORRG [~~~ ——-===—-----
b e b - VBORF6
|
VBORR5 [~~————---——---
77777777777777777777 Jommmmmmmee———————__\ VBORF5
|
VBORR4 777777 R VBORF4
|
VBORR3 [—————————~ !
,,,,,,,,,,,,,,,,,,, e _________\ VBORF3
VBORR2 [—————=-- |
——————————————————— Foooooooooooo--o--------------9 VBORF2
VPOR f---—-- !
R i e <=3 VPDR
; : L vty
1 | | } e
| | |
tRSTTEMPGe—>] ! o
i | |
Reset with BOR off ' ! !
tRSTTEMPOl——> ‘ {1
Reset with BOR on [ l | }
(VBORS VBOR1) [ [ [ ol
————————— POR/BOR rising thresholds
fffffffff PDR/BOR falling thresholds

g 52POR/ PDR/ BBOR

HNnAd 4 a

Y aAp* WoEirun®wAev | & 4AHI & WA X
A Sleep modeo CPU HCLK H # & NVICt SysTick M TAZ 1 v ' @ Jm3'YTA
ed EA o TAGMWe pWeTAJ o Wel

A Stop modeo LDO 3 low power #A WwWA1 SRAM= | &+ @ik 3'Y1 HSI= HSE
W | VDDDs3 i z ° e GEH g &
A Deep_stop modes LDO 3 deep low power %A WA SRAM= | & Ty k 3°Y1
HSI= HSEW 1| VDDD® i 2 ' g GiH y& LSI> LSEa& T 1w
A Hibernate mode: LDO 3 HIB WA WAT SRAM= | &+ @i k 3°Y1 HSI> HSEw
| VDDD* e GiH & LSI> LSE T JmWK

p Stop¥wA 1 LSI= LSE! @3'YT A1 RTC LPTIMER IWDGM' @3'YTA
p Hibernate®A1 & E IOTA1 1 Ag

p Stop¥WAi 1 MZ®VR"™6!+ Ti 1 & MR&Ga LPRé> E LPR&D HI YAl
dzz Hi Ho H WE3YMRéD @y 1 A1 & 21 Hutd o 1§71

p Deep_stop(Hibernate) WA i | MZ@VR" &'+ T1i | & DLP(HIB}#A K'HY Al
mwHI He H € K LDO ¥ DLP(HIB)#A " MR¥WAGS 300us~750usl
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5.5.1.

5.5.2.

CEETRECT

g, 53POR/ PDR/ BOR

~

Run 4 a

p Run®WAi | = HI &1 ! @ 71X
A Hv /1 H & SYSCLK/HCLK/PCLKZ

A E Ak v ©IH

CPUy N+ 4

A d
CPU 39AA VHI & WA
1. WFIy
2. WFEY
3. Cortex-M0+| & % SLEEPONEXIT Jw 11t Xhx ISR i
Ay
M: Vcored s é p@iHI G WA1 o AAX
1. WFIGa ISR + o oEH| G ¥WAL y MNVICAE! @y A A he ¢
2. WFE J@HI d¥A1 o '~ TFf1 Hg 1o ' TYOUX
i NVICIRQA A
E CPU{ | &% SEVONPEND=0 Hx A& v @ia A| &% +/El CPUNVIC| é+ QJEX
WFEQ® a | v A A pending= NVIC® IRQ pendingg o | w
E CPUi | &+ SEVONPEND=1Hyx Ai v @i Al &% +CPUNVIC| ér ej 11 ¢ £
t ZYEx WFEG® a 1 v A A pending= NVICY IRQ pendingye b* /&l T o
I v
j 1 CPUNVICA AT ¢ i1 T, CPUY
o

J' 1T EXTI CPUXx WFE JLHI GwAHi j | EXTIv A A pendingd @ NVICIRQ
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5.5.3.

5.5.4.

Sleep 4 a

p Sleep®A1 CPUH H (NVIC SysTickTA) A@v ' @ JwTAcad EE o T
Aide L1 v @i Ada’ T' @g CPU

1. . Tk CPUCoreH 1 ¥WeH * 1 Jic&tr

2. WO PMUT Ap MRWA ¢ PWR_CR1.LPR[1:0]=2y b00)I 'QE cored s % 1.2V

3. SRAMD> ¢ VDDAT ¢z VDDDI SRAMD> ¢ VDDP[ ¢:': VDDD1 VDDDDY a w 1.2V

p Sleep¥A | 10 pin®i" & /b run WA a
ABBMAH O 7~ éQp

A d
[ CPUGISLEEPDEEP=0I Xh=&A Ad a’ T pending WFE & & WFI"Yry
Y
[ CPU @i SLEEPDEEP=01 h SLEEPONEXIT=11 = ®A A pendingHi X € @wH Y X 1
AAGZ ISR + 9 Y

Ay

I WFIaa ISR + x £l A Ay

[ WFEI Xh SEVONPEND=0x , ' T U

[ WFEI Xh SEVONPEND=1x A Acj 1 /&l mt {1 GG ' T W
Fx CPUI £X=@& SEVONPEND3 N | | AQ PWR¥eg Xj hn'
Ay latency

=@ v ®MEH

n

~

A TH)»

p Sleep®™A1. ThXYEDbi s, X

1. i QSLEEPING3ZN 1 i = W HCLK/PCLKY

2. v IPH Tewr * Tp sleep®™wA  Ji1. 1jh30w v H g
3. H o Tti 1. Tjhi MAH "3 H ¢ @ Oy

Stop 4 a

Stop ¥A 9272 CPU Gideep sleep¥®A1 @3 v H i

Vcore domain@¥#e H z Kb | HSI> HSER LSI= LSE' @TA

RTC> TAMP3YTA Ptut, { T@Y &b LPTIMLPUART' @ Qi HSIH =i

®QRQ %HHSIE ¢ Zv 0 Stop WA x

1. THw HSE HSI'H

2. WO PMUT Ap LPR¥A ¢ PWR_CRL.LPR[1:0]=2y bOl)i "QE cored s+ VOS .

3. PWR_CR1.SRAM_RETVCTRL[1:0]=2 ¥ bOO(PMU.SRAM_RETVSEL=1) H1 SRAM 23 ¢
VDDA ¢:72 SRAM_RTEV_STOP[1:0i SRAM2 ¢ VDDP| ¢z VDDD(® a1 6* VOS
4¢
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4. PWR_CR1.SRAM_RETVCTRL[1:0]=2 ¥ bO01(PMU.SRAM_RETVSEL=0) H1 SRAM > ¢
VDDA ¢:’z VDDDI SRAMD> ¢ VDDPr ¢:: VDDDi VDDD2 a+* VOS

5.5.5. Deep_stop* ac

1. Tw HSE HSIH

2. ¥O PMU T Ap Deep Low Power #A ¢ PWR_CR1.LPR[1:0]=2Y b10)i "QE core 3 1 *
PWR_CR1.SRAM_RETVCTRL 16" he %H®WO PMUf 1 QE> SRAMD 5 Hj WK

O PMU.SRAM_RETVSEL @6 {

3. PWR_CR1.SRAM_RETVCTRL[1:0]=2% b10(PMU.SRAM_RETVSEL=0,H PMU | HO &)
Hi1 SRAM > ¢ VDDA [ 023 SRAM_RTEV_DLP[1:0]i SRAM 3 ¢ VDDP [ 037

SRAM_RTEV_DLP[1:0]

Stop¥A 1 Main-VR! @ J WK
X Stop¥A |, o1 M1 H mw HSISYS

A d

[ CPUGISLEEPDEEP=11 Xh=&A Ad a’ T pending . WFE & & WFI"Yry

VY

[ CPU @i SLEEPDEEP=11 h SLEEPONEXIT=11 = ®A A pendingt Hi x ISR 1 @

R

b3
<

[ WFI&a ISR + x Al ma AWAGEXTI( Z @ EXTIAAb o

AAO!I @mY AAGOUT®e T T@ G Ay

I WFEI Xh SEVONPEND=0X A&l w' T WA GiEXTIp

n NVIC & )

[ WFEI Xh SEVONPEND=1x A wA AWA B EXTle 0 £ Z G EXTIA Ad =@

ATy
i ¢ ye POR/PINRST/IWDG reset/LSECSS;
Ay latency
o latecnyn” 2 @i s GG H X
[ HSI'H @, H
I FLASH, H
[ Main-VRy @M h'H

i M4 Mg H & 0x5use
5.5.6. Hibernate 4 a

Hibernate WA T 9272 Cortex-MO+d: Deep_stop @3 MY 'H @i gatingi VR
62 p WAT I HSI>= HSE W | SRAM= | é+% gkl 3'Y" 81
‘ RCC 3'YTAv 1 TmM VCORE:® BIQE ¥We GiiH VW

p hibernate A1 | AGEIIOpin3'Y RunwWA™ a @i’ §

J & DLP A
|OAI¥Q =
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1. T H HSE HSIH
2. WO PMUT Ap Deep Low Power %A ¢ PWR_CR1.LPR[1:0]=2Y b10)i "QE core D s
PWR_CR1.SRAM_RETVCTRL .1 6" he % H¥WO PMUf 1 "QE= SRAMD s Hj Wr
O PMU.SRAM_RETVSELB @6
3. PWR_CR1.SRAM_RETVCTRL[1:0]=2y b11(PMU.SRAM_RETVSELB=0, PMUj LOQO &)
Hi SRAM 2> ¢ VDDA [ ¢33 SRAM_RTEV_HIB[1:0]1 SRAM 2 ¢ VDDP [ 0327
SRAM_RTEV_HIB[1:0]
5.5.7. PSSl 4aivni/
1. J ustop®wA 1« 1 | A A pendingl &+ EXTI_RPR1> EXTI_FPR1y
2. VstopWA L. T K HSI/HSE®WOH ¢ y
3. Main-VRTA T LP-VRTA* 1 Ju
4. 0 O X
i GPIO0O~15
i compP1
i comP2
i RTC
i IWDGY y
i PORH g
I nRSTpin¢ y
I LSECSS
I 12Ce 12Cq VI2Cs x W 4b'[ " THy €RTC/GPIOM "1 4 ¢!
"1 stop/deepsleep/hibernate ¥A
[ TKe TKARg ¢1 sleep! @aAAg V1 THWA, LYT rico pwrpwr
0 tki tkg stop/deepsleep/hibernate WA | TKA Wy ¢ HSION CTRLO K& O
5-2R T AWA T G T
Stop Deep_stop Hibernate
Peripheral Run Sleep = . . .
VR@LPR Wakeup Wakeup Wakeup
or VR@MR | ability VR@DLP | pility | VR@PLP | ohility
CPU Core Y - - - - - - -
Flash memory Y 0] - - - - - -
SRAM Y o) - - - - - -
Brown-out reset (BOR) | O (@) (0] (0] - - - -
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HSI (0] 0] - - - - - -
HSE (0] O - - - - - -
LSI 0 o) o} - o} - 1) .
LSE 0 0 o} - o} - 1) .
HSE Clock Security o o ) ) i i ) i
System (CSS)
RTC (0] 0] O 0] 0] 0] (2) -
UART1/UART2/USART | O 0] - - - - - -
12C (0] 0] (0] (0] (0] (0] @) (0]
SPI (0] 0] - - - - - -
ADC (0] O - - - - - -
COMP1/COMP2 (0] O o (0] - - - -
OPA1 (0] 0] - - - - - -
Temperature sensor (0] 0] - - - - - -
Timers(TIM1/TIM14) (0] O - - - - - -
IWDG o) o) o) o} o} o} (1) -
SysTick timer (0] (0] - - - - - -
CRC o} o) - - - - - -
oW % rtc O X rtc |OM X rtc | O(W X rtc | O(W X rtc
TK o 0 ) o tktko |2 He Jo ko jo e jo ke
stop) deepsleep) | deepsleep) | hibernate) | hibernate)
GPIOs (0] @) (0] (0] (0] (0] o (0]
1. Hibernate®A1 1! @A LSI LSE RTC IWDGI Hj i3 11{*
2. COMP1 COMP2 TK¥e ! E ®p VR@OMRHET TA
56. = [NPLEG®B
oo éH Q@ half-word & & word
56.1. = |f0° LEp 1(PWR_CR)
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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
Re | Re Res. Res. Re | Re | Re | Re | Re | Re | Re | Re | HSION_CT | SRAM_RETV_C | Re
s. s. s. s. s. s. s. s. s. s. |RL TRL s.
RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 | 1 0
LPR[L:0] Fﬁﬁﬁ‘?ﬁg}' Z‘? Res. DPB Res.
RW RW VF\%/
Bit Name R/W | Reset Value Function
31:20 Reserved - - Reserved
X Stop®WA, Hi HSIEAH i
19 HSION_CTRL RW 0 Ox M & MRM h a1 A&l HSIy
1x /e VR2 HE A1 oo HA ™ Al HSI
00,01:Normal> 8 Ouye 1 Al 7 (
18:17 | SRAM_RETV_CTRL[1:0] | RW 26b01 10:stop/dip¥Ai 28 Op
11:hibernate WAi 2 a O
16 Reserved - - Reserved
Low power regulator under stop mode
00x Main regulator mode
01x Low power regulator mode
15:14 LPRILO] RW 280 04 10x Deep low power regulator mode
11x Reserved
FXx Stop#®A, o1 7T A | &+ 00
Stop®A, Hz a1 p HSIMho | p FLASH'HA
M é'H
20b00: 5us
26b01: 2us
13:12 FLS_SLPTIME RW 26b00/20b10: 3us
26b11: Ous
FXE |1 &+ Jmw20b®Bb/OAl "o o %
SRAM'E Y21 & FLASH XhY23 po 'E Y
Z9j hp 3usn FLASH
11:9 Reserved - - Reserved
RTC™ 371~ B
peygoL RTCIE: " 31 76@ YV ' RTC
8 DBP RW 0 H O Il
ox B RTC
X' @ RTC
7:0 Reserved - - Reserved
56.2. PWRLEgGaUY
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: X 2
T [o:TlanILd1sS s 14 z
vT s
= [o:T]ddn z

THLO ALIH NVHES

741D NOISH

101s160y THD dIMd
uIpIMIE o o
18slO oxoo
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6.1.

6.1.1.

6.1.2.

6.1.2.1.

v

paey; bYe gyt T xX208yg=dley
by

: |t H
20¢ gy HAGI &+ v ye1 pQi ™ MU 7 fF1X

A 17 >¢ ye POR/PDRC
A a4 ye BORZ

204 Y ObT " dY

A WO> 1 WPOR/BORI hXMVCCuEis ! E VCCaai " trigger&H ¢ gy
EVCCosai ~ « trigger®Hf 1 ¢ y

A WO> 1 WPORI hXMVR | @is ! E Vcored si ” trigger®&H &% y YE
Veored a7 e  trigger®Hf 1 & y

Yy4t H

A ey He (!éHJ&HUé| P’e!éHleU%OU!éHljh WER'
Ef1 @i THLF1 VA yX
A NRST pin@i# y

b3

" A~ iwuy(IWDG)

A SYSRESETREQ T H
A option byte load¥ § £ OBLZ

57 RCCCSR| é" @ y% H1 ! @ _ ¢yo
F:EYQ RFBISTWAI hMCPU vy

NRSTN 4 (v ¢ H)

option byte(NRST_MODE y )i I NRST pin! @ l6&i ¥WAegvtvy Jv opton

bytew { X
A vy 3

VX NRSTpin o1 4 =9, 3 €550, ! Jw Blofr1Hamnv sy
A GPIO
%HNRST! QAwW% GPIOI j Ame gl T ®yg* g F41 Xhyg f4 8 ygjh

pin .

Fxi 2% ya1 NRSTpin JIwe gy WA
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vce
R 20us filter
NRST
NRST;[] - Filter
IWDG rstn  ——— Sysrstn
A Software rstn——», >
PORPDR rsti—»
BOR rsth ——
> HSI10M OBL rstn ——»
g 54¢¥4yd3 Mpaog
6.1.2.2. T ¥t H
v "o TR R I A Trimming M "HA
6.1.2.3. Tt H
Jy ARM MO+dia A= ¢ yi | &+ 08 SYSRESETREQy! ' h XN Tty 4 HF
o] A Trimming M "HA
6.1.2.4. Option bytel 1 H
E FLASH CR.OBL_LAUNCHHY & 11 _ f 1 option byte loader# §y OBL_LAUNCH1:: T
k Ot  FLASHoptionE
6.2. t HI|t Hi ®
MR Ad JOMR] e+r @ gy, by
534 ot y. B
f Hvy t gl ' HLE® GoHr”
NRSTA O H> W x
IWDG ¥ y . . a
dhuy UYIH | & v BEAGR] &+ —
T4y SYSRESETREQ &
Option byte 1 4y a
204y PORE/PDR/BOR ¢ y ARl & x
6.3. t HjY4nd4a
WA At gl T pYyMTAWAAATL | GRe yET pe Pz hTAWAT A1 T We Yy
T A WA B X
5-4¢ gy O bl 6 WA
t UMy ¢y Run Sleep Stop
NRSTA O H2 We VCCs a a a
IWDG o | a a a
Ml ey
T4% Y SYSRESETREQ a x X
Option byte 1 4y a X x
POR/PDR*® y &£ VCC3 ( a a a
208y
BOR# y ¢ VCC:3 ( a a a
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7. Q
7.1, Q |
7.1.1. v Q HSE
v H & HSEZT s b AT O X
A v i crystale 6yZ1 T O 1t f1 4-8MHz@iH 3N
A “ixv v H ¢
7-1HSI'H ¢
Clock source Hardware configuration
OSC_IN OSC_ouT
C — ]
External source GPIO
OSC_IN OSC_ouT
L[] gy
ool fila SYSY
CL1 CL2
\ Load \/
capacitors
)y
4 ~8MHzG y v& W @My RCC_CRGIHSERDY %Oy 1 ~~ HSET ¢ Mh HSE!
Q@ HSEON y Addr
v 0 Q |Fa HSE bypassp
WAT | 08N v H ¢ T RCC_CR @ HSEBYP = HSEONY O WA v
H O Nhf s OSC_INpint & OSC_OUT pinA m GPIO &£t
712. v y 'Q LSE
v 32768 kHzOSCi 1 AHI &H
NG J LSEDRVpMhH =1 &e YW LSEMAH ww1s
/BHSE! 01 11 LSECQ®MDB AL 0 X
A 32.768 K XTAL+s] P}
A OSC_IN @iy 'H & LSEBYP=1C
7.13. ] ‘Q HSI
] 24/48MHzRC + ~ 22 XTALOSCi RCOSCI & H1 MA'H ~ 1 HYy H HSIW
Owe QMAhH 10 . NQEGHSIH mMhH
i D¢¥ygao pr1 41 HSI @ "~ =232 qa /0y trimmng 6Q@3 A O ' 1

RCC_CR.HSITRIM| &
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K Stop¥WAg o1 HSINAwmVAI H ¢
HIS_10M
H AwHMYy H 1 1 AnRSTpinGi. L Qi @3 FLASHH runHH1I &I n
7 H H 1 Am RTC IWDG= LPTIM@&H 1 @3 AwY AH HG8iM 4 H H
AO p 32.768 kHz
HS!I Highspeed internal clock
HSLOM LSl Lowspeed internal clock
HSLOM » to RCGFMC
o RC(F HSE Highspeed external clock
LSE Low-speed external clock
LSIRC to IWDG
32.768Hz g
LSI
LSE to RTC
0S@2 ouT LSE >
. 32768Hz || | o HSE
0 0SG2 IN Clock I to PWR
detector RTCSEL >
LSE To AHB byscore, memory
(LSt AHB . -
, | PRESC l FCLK Cortex freminning clock >
HSLOM /1 2.512 To Cortex system time;
MCO HCLK
A2 PCLK APB PCLK  To APB iphral
- PRESC O AFE perphralg,
SYSCLK /1,2,4,8,16
HSE
HSI
HSIRC
24/ 48MHz
PCL21
LSE LsC to COMP
LSt—
PCL,
to ADC
HS}
HSIDIV
0 0SCcouT HSE HSBYS
4~8MHz HSE| | syscLK If* TIMCLKCTRIL APB | TIMx PCLK
OSCIN Clock LsI PRESEl™ x1 elsex2 to TIM1/14
detector £
Clock tree

7.3.

Q

H Gu3 youbi A ¥
A H 1457866
A H ¢ HSEG=

A H ¢ LSEG=

o 7-1MAH J_g

f w44 (CSS)
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7311 Q  Au.e §3
TvQ&dst H J=T81é&wi ndAIE H 3U1 X, ATemn Q =+

7312, Q | HSEN=

HSEH s {J/1eCSSZ* RCC CR.CSSON| é#{  E HSEH épi1 XhMhoao
T! @& CSSsd EHSEw @1 CSSIT"'. Ts UKW

CSS, 'Hy

A w HSEe HSEON| &é#+ 1] T,b" %HY4H H ¢ 'OHSEl ~ "Qw HSI
A H | 3NAmTIMLGE e p Timersy @1 éwi 1T Te ATy

A f1aA XARNMIAAL & AAI NY2Dbi:
[ 7 RCC_CICR.CSSC=11 | HSECSS%O0| &+ @
i TNMAH 0" QmHSH aH 1! @ JvMAH ¢ O HSEH GHUHH
i b" Kt OHSEAwWV/IH ¢ X /Ef HSEe ° RCC_CR.HSEON=1(

7313 Q |FLSEN=
H ¢ LSE " dvaH wLSH p & LSECSSXh LSEM h He mon_enw 3 WZ 1

H "Q" LSECALe cal count = vaH ~ 4 "Qw LSICALe ref count @ 'H "Qi LSICAL

!

¥ QI LSECAL w "Q E LSICAL ™ 0@, ALSECAL Qi ¢t o, b'=®o
1. “p {YH pgLSETAawi ' i LSEH yBaa 'z Wwp

LSECSS, 'Hx

A w LSEe LSEON| é#+ 1 ] Cyb* M4 H 'OLSE ,  "Qw LS

A H 3N A®TIMLGE vep Timerg &l éwi 1iTemy

A f1aA1 XAwNMIaAAY
[ 7 RCC_CICR.LSECSSC=11 | LSECSS%O0| &
i TNJMAH 0" QmLShaH 7!@Q@ JJAIH ¢ O LSEH GEUHH
[ b Kt OLSEAmV A H 01 X £t LSEs © RCC_CSR.LSEON=1

7.4. t H/IQ L Eop
We D5l 64 | @t E (32bits) A£E ¢ 16bhits = E £ 8 bitsC
741. Q 0 LEg (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
HSE HSE HSE HSE

Res. | Res. | Res. | Res. | Res. Res. Res. Res. Res. | Res. | Res. | Res.
CSSON BYP RDY ON
R RW RS RW R RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

HSI
Res. | Res. HSIDIV[2:0] RDY Res. HSION Res. | Res. | Res. | Res. Res. Res. Res. Res.
RW R RW
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Bit

Name

R/W

Reset Value

Function

31:20

Reserved

Reserved

19

HSE_CSSON

RS

HSEH G=uv 1 A&l

E ywm1lH b* HSEOSCready., T hZA& H
eyb HSEs 4 1w H s {we
OXH Gl ¢H s4dw Ty
X H G=ud A Akegb* HSEH Mh, H
e H s4¢

s 4w

5J'IAkl

18

HSEBYP

RW

HSER 0 1 0106 =H
HE ®GE HSEON=0H¢  ~
OXx HSEO |j R 1 v H o0 Y
1X HSEO R 1 v H o 10 JVH 0

17

HSERDY

HSEOD H ready %0

H'. TJdH HSEOD M h
Ox HSEL = & readyy
1x HSED  ready

FxX E HSEON | ¢ 1 HSERDY"V o |

16

HSEON

RW

HSE'H /i

1! dy= | VstopwAi. 1 | y b HSE
"1 da 1T AMAIH 1, yji ey

0x HSE OFF

1x HSE ON

F Y x HSEON= LSEONj i a H/A&T

15:14

Reserved

Reserved

13:11

HSIDIV[2:0]

RW

HSIH ° v 7Q
Ti Py

000 1

001x 2

010x 4

011x 8

100x 16

101y 32

110x 64

111x 128

h HSI g 1 "Q1 £ 1 HSISYSH

10

HSIRDY

HSI'H  ready %0

Ty HSI OSC\M h
®
0x HSI OSC not readyy
1x HSI OSC readyy

E HSION I @ | HSIRDYY o lH

HE QE HSION=1H¢ &

Reserved

Reserved

HSION

RW

HSI'H A& y 7' @iy | Y
E vstopwAHi. 71 | 1

E HSI i1 AJdAH
& HSEAmv 1 H

"1 ada CE | stopwA 1 &
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Bit Name R/W Reset Value Function
0x HSI OFF
1x HSI ON
7:0 Reserved - - Reserved
742. J] Q |B " LEg (RCC_ICSCR)
Address offset:0x04
Reset value: 0x0100_ 9100, POR/PDR/BOR ¥ H
31 | 30 | 20 [ 28 [ 27 [ 26 | 25 | 24 [ 23 [ 22 [ 21 [ 20 | 10 | 18 | 17 | 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. LS| _TRIM[8:0]
RW | RW | RW | RW | RW | RW | RW | RW | RW
15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
HSI_FS[2:0] HSI_TRIM[12:0]
Rw | Rw | Rw | Rw | rRw | RW | rw [ RW | RW |RW | RW [ RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31:25 Reserved - - Reserved
noH Ho
i 20A Th'H @o3Use édp OxIFFF OFA4Z ~
24:16 LSI_TRIM RW 96h10( | &%al ALSI' @ . v ©i32768kHz '
T M | éxé @ 1 Yewe™ T 1 /E LS| G
"we® T4 02%
HSI ' O:
15:13 HSI_FS RW 36 b 1 00| 100: 24 MHz
101: 48 MHz
H ' " 8
i Do 77T HSI4MHz@Gl &+ 61 & Trimming Hh
"H 03U 1 | &+ a
T é ®p information N° Z g x @QQI T 3
| "1 hX HSI= h ' € 24 MHz/48 MHzT i ©
12:0 HSI_TRIM RW 1 3 B1A0
3 & p Flashi@is x
b | &n 3 B O @ OBWA0BL N
| 6% QO Ywe™ ¢ 11, HSI bE tuwe™ 71
0.1%
7.4.3. Q 1L Ep (RCC_CFGR)
Address offset:0x08
Reset value:0x0000 0000
31 | 30| 20 | 28 27| 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Res. MCOPRE[2:0] MCOSEL[3:0] Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.
RW RW
15 1413121110 9 | 8 7 6 5 4 3 2 1 0
Res. PPRE[2:0] HPREJ[3:0] Res. | Res. SWS[2:0] SW[2:0]
RW RW R RW
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Bit

Name

R/W

Reset Value

Function

31

Reserved

Reserved

30:28

MCOPRE[2:0]

RW

ifn® _ H geMCOl" vQ
000: 1

001: 2

010: 4

011: 8

100: 16

101: 32

110: 64

111:128

O pMCO . A 1 1 PRy

27:24

MCOSEL[3:0]

RW

MCO . H O

0000: no clock, MCO output disabled
0001: SYSCLK

0010: HSI10M

0011: HSI

0100: HSE

0110: LSl

0111: LSE

1000: HCLK

1001: PCLK

1010: HCLK _src(j 4 gate@ihclki H1 & ¥A 3b
FxpH kKvaa” Q@ a!'Th, X ., H jHQE

V4

23:15

Reserved

Reserved

14:12

PPRE[2:0]

RW

APB'H ° qQ

PCLK 9272 HCLK i v Q
Oxx: 1

100: 2

101: 4

110: 8

111: 16

11:8

HPRE[3:0]

RW

AHB 'H
Oxxx: 1
1000: 2
1001: 4
1010: 8
1011: 16
1100: 64
1101: 128
1110: 256
1111:512
w3 dA* WT AL

HCLK 9272 SYSCLK @ 1 Q

P QVR O U’ dT

Fx & 170 4Q

7:6

Reserved

Reserved

5:3

SWS[2:0]

44 H ¢ O

IR O
000: HSISYS
001: HSE
011: LSl
100: LSE
Others: Reserved

"MAH 0@ O

2:0

SW[2:0]

RW

MAH 0 0
. T2 Ti

"MAH 0@ O
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Bit Name R/W Reset Value Function
000: HSISYS
001: HSE
011: LSl
100: LSE
Others: HSISYS
FYxv¥4H OHSEHj { 1 "Q=mLSE ¥4 H
'OLSEHj T 1" "QmHSE ! @ HSISYSG
LSIY % LSE> HSEe =~ "Quia eyvaH 0
HSE" "Qm LSEGEr 7 1 ¥ SW' "QHSE HSISYSI

WH HSEONAK LSEONI M LSEready W SW' "Qw
LSEy LSE" "Qw HSE2a n{
T J W HSISYS@EY X
1. MCUxX stop¥WA . ¢
2. T J w® 001(HSE) , X HSE failure

744. v Q |0 LEg (RCC_ECSCR)

Address offset:0x10
Reset value: 0x0003_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 | LSE_STARTU Res. LSE_DRIVE
. . . . . . . . . . P R
RwW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res | HSE_START Res HSE_D
UP ' RIVER
RW RW
Bit Name R/W Reset Value Function
31:22 Reserved - - Reserved
LSEO MhH O
LSEBYP=0

00x 4096 A LSEH ~ QU
01x 2048 A LSEH ~ Qu
10x 8192A LSEH - Qu
21:20 LSE_STARTUP RW 0x0 1xj MAH 1 . w
LSEBYP=1

00X 2048 A LSEH ~ QU
01x 1024A LSEH ~ Qu
10X 4096 A LSEH ~ Qu
1xj MhH 70 | @

19:18 Reserved - - Reserved

LSE drive capability setting, default 11
00: Idd 300nA, gm 2.5uA/NV
17:16 LSE_DRIVER RW 0x3 01: Idd 400nA, gm 3.5uUA/V
10: Idd 600nA, gm 7.5uA/N
11: Idd 1000nA, gm 10uA/NV

15:5 Reserved - - Reserved

4:3 HSE_STARTUP RwW 0x0 HSEM h 'H ‘O
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Bit Name R/W Reset Value Function
HSEBYP=0:
00x 4096 A HSE'H
01x 2048A HSE'H
10x 8192A HSE'H
1xj MhH 701 ¢
HSEBYP=1:
00x 2048 A HSEH
0lx 1024 A HSE'H
10x 4096 A HSE'H
Uxj MhH 71 W
2:1 Reserved - - Reserved
HSE drive capability setting, default 0
0 HSE_DRV RwW 0x0 0: gm 3.5mA/NV
1. gm 7.5mA/NV
745. 'Q AHaALEp (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 LSE LSI
RDYI RDYI RDYI RDYI
E E E E
RW RW RW RW
Bit Name R/W Reset Value Function
315 Reserved - - Reserved
HSE'H readya A A&l
4 HSERDYIE RW 0 ox~ Bu
1x A
HSI'H readya A /El
3 HSIRDYIE RW 0 ox~ Bu
1x A
2 Reserved - - Reserved
LSE'H readya A /i
1 LSERDYIE RW 0 ox~ Bu
1x A
LSI'H readya A A&l
0 LSIRDYIE RW 0 ox~ Bu
1x A
746. 'Q AH O6LEp (RCC_CIFR)

Address offset:0x1C
Reset value:0x0000 0000
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

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

LSE'H G=v 1 € CSST A A %0

E 154 LSEOSCH ., HJy | &~
9 LSECSSF R 0 OXLSEH <4 aAA f1y
IXLSEH s 4 A Afri g
LSECssCl é+ 1] v
HSEH G=uM 1 & CSST A A %0
E 754 HSEOSCH ., HJly | &~
8 CSSF R 0 OXHSEH s AA f1 y

IX HSEH s 4  aAAfri1 g
csscl e 1] v

75 Reserved - - Reserved

HSE'H readya A %0
E HSE'H MhXh HSERDYIEE1 Hi. T4y | @&

H

4 HSERDYF R 0 .
Ox HSE'H readya A" f 1 @

1 HSE'H readya Af 1
HSERDYC| é+ 1] v

HSI'H ready A A %0
HSIH MhXh HSIRDYIE=1Hi. T4y | é+
3 HSIRDYF R 0 Ox HSI'H readya A" 71
1x HSI'H readya Af 1 @
HSIRDYC| ¢+ 1] v

2 Reserved - - Reserved

LSERDY H readya A %0

v

LSE'H MhXh LSERDYDIE=1 Hi. T 4y |
H

1 LSERDYF R 0 .
0x LSERDYH readya A" F 1

1x LSERDY'H readya Af 1
LSERDYC| é* 1] ¥y

LSIRDY'H readya A %0
0 LSIRDYF R 0

LSIH MAXh LSIRDYIE=1H1. T4y | &~
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Bit Name R/W Reset Value Function

Ox LSIRDY'H readya A" f 1
1x LSIRDY'H readya Af 1 @

LSIRDYC| &+ 1| H

747. Q AHE LEp (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 LSE LSI
Re Re Re Re Re Re LSECSS | CSS | Re Re Re Re
S | RES | RS | Res | Res | Res c o S| "SR ppy | RDY | ©°° | RDY | RDY
) ' ' C C ) C C
W W W W W w
Bit Name R/W Reset Value Function
31:10 Reserved - - Reserved
LSEH G=av /1 e CSST A A %O |
9 LSECSSC W 0 0x No effecty

1x | LSECSSF %0
HSEH G=v /4 e CSST A A %0 |

8 CSSsC W 0 O0x No effecty

1x | CSSF %0
75 39 RES - 39

HSE ready A A %0 |
4 HSERDYC w 0 0x No effecty

1x | HSERDYF %0y
HSI ready A A %0 |

3 HSIRDYC W 0 O0x No effecty

1x | HSIRDYF %0 @
2 39 RES - 39

LSE ready A A %0 |
1 LSERDYC W 0 O0x No effecty

1x | LSERDYF %0 @
LSl ready A A %0 |

0 LSIRDYC W 0 0x No effecty

1x | LSIRDYF %0 y

748. 1/O0At HL Ep (RCC_IOPRSTR)

Address offset:0x24
Reset value:0x0000 0000
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res | Res | Res
Res. Res. Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res SPIO Res | Res | Res SPIO /(ASPIO
RST RST RST
RW RW RW
Bit Name R/W Reset Value Function
31:6 Reserved - - Reserved
I/O PortF¢ y
5 GPIOFRST RW 0 0x no effecty
1x PortF1/O¥ gy @
4:2 Reserved - - Reserved
I/O PortBe y
1 GPIOBRST RW 0 0x no effecty
1x PortB /0% y @
I/O PortA¢ y
0 GPIOARST RW 0 0x no effecty
1x PortAl/O% y Y
749. AHBY ' HL Egp (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
CRC
Res. | Res. | Res. RST 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¥e ¢ gy
12 CRCRST RW 0 0x no effecty
1x CRC¥eg e y U
11:0 Reserved - - Reserved
74.10. APBv t HL Ep la RCC_APBRSTRI1B
Address=0x2Ci
¥y é=0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res P'\qN DGB Res. Res | Res | Res Res | 12C | Res Res UA2RT UA;LRT Res
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RST | RST RS RST RST
T
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 | RTCAP | Res | Res | Res | Res | Res | Res | Res Res. Res. Res
BRST
RW
lév 1dy=] ¢ 1ot WwWeAYey  TNey |
Bit Name R/W Reset Value Function
31:29 Reserved - - Reserved
Poweri % ¥g ¢ y
28 PWRRST RW 0 0x no effecty
1IXx Weeyy
MCU Debug ¥e ¢ y
27 DBGRST RW 0 0x no effecty
1Ix Weeyy
26:22 Reserved - - Reserved
I2C1%e ¢ §
21 I2C1RST RW 0 0x no effecty
Ix WwWeqeyy
20:19: Reserved - - Reserved
UART2 ¥e ¢ y
18 UART2RST RW 0 0x no effecty
1Ix Weeyy
UART1 ¥e ¢ y
17 UART1RST RW 0 0x no effecty
1Ix Weeyy
16:11 Reserved - - Reserved
RTC¥e APB¢ y
10 RTCAPBRST RW 0 0x no effecty
1Ix Weeyy
9:0 Reserved - - Reserved
7.4.11. APBv t HL Ep 2a RCC_APBRSTR2B
Address=0x30
¢ y © =0x0000_0000
31 30 29 28 27 26 | 25 | 24 | 23 22 21 20 | 19 | 18 | 17 16
AD
Res. F;e Res. | Res. | Res. F;e ;}é F;e F;e c|§>2|v| CglM RCS F;e F;e r‘;e Res.
’ ’ T ’ RST RST T
V?/ RW RW \?v
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TIM14 Re | UART3 | SPI1IR | TIMIR | Re | Re | Re | Re Res. Res. Re | Re | Re | Re CSFY(;_?
RST S. RST ST ST S. S S. S S S. S S ST
RW RW RwW RW RW
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lév 1= ] « TJdpo1 WeAYuy’ TNey |
Bit Name R/W Reset Value Function
31:26 Reserved - - Reserved
TK¥eg ¢ y
25 TKRST RW 0 0x no effecty
1Ix Wevyy
24:23 Reserved - - Reserved
COMP2#e ¢ y
22 COMP2RST RW 0 0x no effecty
Ix Wevyuy
COMP1#e ¢ g
21 COMP1RST RW 0 0x no effecty
Ix Wevyy
ADC ¥#g ¢ y
20 ADCRST RW 0 0x no effecty
1x wWe“yy
19:17 Reserved - - Reserved
TIM14 %#e ¢ y
15 TIM14RST RW 0 0x no effecty
1x Wevyuy
14 Reserved - - Reserved
UART3¥e ¢ y
13 UART3RST RW 0 0x no effecty
1Ix Wevyy
SPI1¥e ¥ ¢y
12 SPIIRST RW 0 0x no effecty
1Ix ¥Wevyy
TIM1¥eg ¥ y
11 TIMIRST RW 0 0x no effecty
Ix We'yy
10:1 Reserved - - Reserved
SYSCFG¥#e ¢ y
0 SYSCFGRST RW 0 0x no effecty
Ix We'yy
7.4.12. 1/OPortQ &AL EgaRCC_IOPENRP
Address=0x341
¢ y ©=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 | o | Res | Res | Res | o o Res.
15 14 13 12 11 10 g 8 7 6 5 4 3 2 1 0
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Res Res Res Res Res Res Res Res Res Res GT:IO Res Res Res GFéIO GZIO
EN EN EN
RW RW RW
L énr 1uy> |
Bit Name R/W Reset Value | Function
31:6 Reserved - - Reserved
/O PortF H At
5 GPIOFEN RW 0 OXH ~ By
Ix H At g
4:2 Reserved - - Reserved
I/O PortB'H /Ei
1 GPIOBEN RW 0 OXH = By
IXH A u
/O PortA'H /Ei
0 GPIOAEN RW 0 OXH = Buy
IxH & u
7.4.13. AHBUV Q aAlL E 6 a RCC_AHBENRp
Address=0x38I
¢ y ©=0x0000_0300
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. | Res. | Res. CE:EC Res. | Res. I\S/lF\I;ﬁ EhASH Res. | Res. | Res. | Res. | Res. | Res. | Res. Res.
RW RW RW
| évs tuy= |
Bit Name R/W Reset Value | Function
31:13 Reserved - - Reserved
CRC¥e H i
12 CRCEN RW 0 ox~ Buy
1x Al
11:10 Reserved - - Reserved
SRAMEé UN'H A& 1 M sleep®A
9 SRAMEN RW 1 ox~ Bu
1x A Y
FLASHI £%e H A& | M sleep WA
8 FLASHEN RW 1 ox By
1x Al Y
7:0 Reserved - - Reserved
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7.4.14. APBvY Q &AL E 6 la RCC_APBENR1f
Address=0x3ClI
¢ 4 ©=0x0000_0000
31 [30 [29 28 27 26 [25 |24 [23 |22 |21 20 19 |18 17 16
Res | Res (F;s ;W gB Res | Res | Res | Res | Res :Ezl\(j: Res. Res l2JART llJART Res
EN | EN EN EN
RW [ RW RW RW RW
15 [14 [13 12 11 10 |9 8 7 6 5 4 3 2 1 0
R RT
Res Res es Res. Res. ng Res Res Res Res Res. Res. Res Res. Res. Res
EN
RW
| éns 1uy= |
Bit Name R/W Reset Value Function
31:29 Reserved - - Reserved
Poweri £%e H /A&l
28 PWREN RW 0 ox By
1x A1 @
DBG®#e H /A&l
27 DBGEN RW 0 ox By
1x Al g
26:22 Reserved - - Reserved
I2C1¥e H A&l
21 I2C1EN RW 0 ox By
1x Al @
20:19 Reserved - - Reserved
UART2%e H /A&l
18 UART2EN RW 0 ox By
1x Al @
UART1%e H /A&l
17 UART1EN RW 0 ox By
1x Al @
16:11 Reserved - - Reserved
RTC ¥e APB'H Al
10 RTCAPBEN RW 0 ox By
1x Al @
9:0 Reserved - - Reserved
7.4.15. APBY Q aAaAlL E 6 2a RCC_APBENR23
Address=0x401
¢ y ©=0x0000_0001
[31 [30 [29 |28 J27 |26 [25 [24 [23 [22 [21 J20 [19 [18 [17 [16 ]
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Res. | R® |Res. |Res |Res | Re |[TKE|Re [ Re | M g |2 Re | Re | Re | oo
EN EN EN
RW RW RW \Ffv
15 14 |13 12 11 10 |9 |8 |7 |6 |5 [4 |3 ]2 J1 Jo
TIM14 | Re | UART3 |SPI1 | TIM1 |Re | Res |Re | Re Re | Re | Re | Re | 3YS
EN S. EN EN EN S. S. S. Res. Res. S. S S. S EI'\:]G
RW RW RW RW RW
L énr 1uy> |
Bit Name R/W Reset Value Function
31:26 Reserved - - Reserved
TK¥e H /A&l
25 TKEN RW 0 ox By
1x Al Y
24:23 Reserved - - Reserved
COMP2 ¥ H /i
22 COMP2EN RW 0 ox~ Buw
1x Al Y
COMP1¥e H /i
21 COMP1EN RW 0 ox~ Buw
1x Al Y
ADC®#e H /A&l
20 ADCEN RW 0 ox" Bu
1x Al
19:16 Reserved - - Reserved
TIM14¥e H /i
15 TIM14EN RW 0 ox~ Bu
1x Al
14 Reserved - - Reserved
UART3%e H /A&l
13 UART3EN RW 0 ox" Bu
1x Al
SPIle H A&l
12 SPI1EN RW 0 ox" Bu
1x Al
TIM1¥e H A&l
11 TIM1EN RW 0 ox" Bu
1x A Y
10:1 Reserved - - Reserved
SYSCFG COMP = VREFBUF ¥e H /&
0 SYSCFGEN RW 1 '
0x Buw
1x At
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7.4.16.

vQ

Address=0x541
& 4 ©=0x0000_0000

11 Ep a RCC_CCIPRB

31 | 30

29 28 27 | 26 25

24

23 [ 22 [ 21 [20] 19 | 18 | 17 16

Re | Re

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

Res.

Res.

adc_ckmode[3:0]

Re | Re | Re Res.

RW

15 14

13 12 11 | 10 G

6

5 4 3 2 1 0

Re Re

Re | IWDGS | Re | Re COM

P2
S. EL S. S. SEL

COM
P1
SEL

Re

Re
S.

Re | Re | Re | Re | Re | TIMCLK_CT
S. S S. S. S. RL

RW

RW

RW

| éne 1Uuy= |

Bit

Name R/W

Reset Value

Function

31:24

Reserved -

Reserved

23:20

adc_ckmode[3:0] RW

ADCH WA 71!
WO ADC@IH ¢
0000 PCLK
0001 PCLK/2
0010x PCLK/4
0011y PCLK/8
0100x PCLK/16
0101x PCLK/32
0110x PCLK/64
0111x PCLK/2
1000y HSI

1001y HSI/2
1010y HSI/4
1011x HSI/8
1100x HSI/16
1101 HSI/32
1110x HSI/64
1111y HSI/2

THX

a TR ADCj &t h ADC J WY
ADCAL=0, ADSTART=0, ADSTP=0 and
ADEN=0)H"HA PRy

PIERN |

yi1 he

19:13

Reserved -

Reserved

12

IWDGSEL RW

IWDGs; H ¢ ©

00: LSI
01: LSE

11:10

Reserved -

Reserved

COMP2SEL RW

COMP2¥We H H ¢ O
0: PCLK
1: LSCe RCC_BDCR.LSCOSEL

4

‘0o GBIH
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Fx 1.p £ COMP2_FRFLTENe X J
| &% "OH
2.p 'OLSC X A& COMP2H
COMP1¥wWe H H ¢ O
0: PCLK
1: LSCe RCC_BDCR.LSCOSEL "Ov ©&iH
8 COMP1SEL RW 0 4
Fx 1.p A COMP1_FRFLTENe X J
| &% 'OH
2.0 'OLSC X A& COMPLH
7:1 Reserved - - Reserved
TIMER PCLK ' { °
Ox TIMERPCLK®vV A PCLK*21 H ' j h
0 TIMCLK_CTRL RW 0
HCLKy
1x TIMER PCLK v 4 PCLK*1y
7.417. RTCdomain L Ep a RCC_BDCRp
Address=0x5Ci
# y 6 =0x0000_00001 * POR/PDR/BORY H
E PWR _CR1.DBPm 1'HI £ &1 | &
31 {30 |29 |28 |27 26 25 |24 |23 |22 21 20 |19 |18 |17 | 16
LS
Re | Re | Re | Re Res. Res. C Re | Re Res. Res. Re | Re | Re | Re BDR
S. S. S. S. SE | s. S. S S S S ST
L
R
W RW
15 [ 14 |13 |12 |11 10 9 8 7 6 5 4 3 2 1 0
RT LS LS
c Re | Re | Re | RTC_HSEDIV_SEL | RTCSEL | Re |LSECS |LSEC |Re |Re |E E LSE
S. S. S. [1:0] [1:0] S SD SSON | s. S. BY | RD | ON
EN
P Y
R RW RW RW RW R R RW
W W
Bit Name R/W Reset Value Function
31:26 Reserved - - Reserved
H H 0
25 LSCSEL RW 0 0: LS|
1: LSE
24:17 Reserved - - Reserved
RTC ¢y
16 BDRST RW 0 0x no effecty
Ix ¥ gy
RTCH A&l
ox~ B
15 RTCEN RW 0 X . v
1x Al Y
BDRST ¢ y 1 00
14:12 Reserved - - Reserved

81/349




PY32T020v " v &

£ q

11:10

RTC_HSEDIV_SEL[1:
0]

RW

RTCH ¢ Owm hse'H @&
00y 32°

01y 128°

10x 8

11y 32°

BDRST ¢ y m 00

9:8

RTCSEL[1:0]

RW

RTCH ¢ O
00: No clock
01: LSE

10: LSI

11: HSE divided by HSEDIV_SEL[1:0]

fi RTCH ¢ "09j i Wowl Qi

VN

1.RTC# y m 00

2. 'Om LSEe LSECSSD=1C H= &® LSE
3.BDRST # y #% 00

Reserved

Reserved

LSECSSD

LSE CSS(clock security system)s 4

' TJdyt ~ CSSs 4 32.768KHz

0OSCe LSEC ,
0Ox ' s LSE,
1x s 4 ISE,

LSECSSON

RW

LSE CSS At

ox" Bu

1x Al

Fx o LSEON=1Xh LSERDY=1¢ ¢ {

i LSECSSON

FA g1 )i WH g~ Bl
LSECSSD=1.

A

4:3

Reserved

Reserved

LSEBYP

RW

LSE OSC bypass

0: Not bypassedt H v H o0 g
1:Bypassedt H v H ov i A
H o

FXE @Ev 32KHzOSC™ Be LSEON=0

Xh LSERDY=0Z He¢i *~ g

U

LSERDY

LSE OSC ready.
T J4 ygwl " LSEH ready

LSEON

RW

LSE OSC Ai

ox By

1x At

FY x LSEON> HSEONj i a H/A&Er

7.4.18.

0 /o L EgaRCC_CSRB

Address=0x601
¢ y © =0x0800_0000
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
IWD
SFT POR | PIN OBL
Res | Res | G RST | RST | RST | RST | Res. RMV | Res | Res | Res | Res | Res | Res Res.
RST F . . . . . .
= F F F F
R R R R R RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
NRST
BOR LSI
Res | Res Res. Res. Res. Res. RST ELT- Res. Res | Res | Res | Res | Res RD I’:ISIO
F DIS Y
R RW R RW

Reset by POR(flag bit), reset by system reset(LSION) 1 reset by system reset excluding
NRST(NRST_FLTIDS)

| &% Av y%OyET + powerresett y1 TH' systemreset y
Bit Name R/W Reset Value | Function
31:30 Reserved - - Reserved
IWDG ¥ § %0
29 IWDGRSTF R 0
RMVFJ 1h |
¥y %06
28 SFTRSTF R 0
RMVFJ 1h | by
POR® Y %0
27 PORRSTF R 1
RMVFJ 1h | ¥
v NRST10¢ y %0
26 PINRSTF R 0
RMVFJ 1h | by
Option byte loader# g %.0
25 OBLRSTF R 0
RMVFJ 1h | by
24 Reserved - - Reserved
23 RMVF RW 0 Tdgei h ] ¢y %0
22:10 Reserved - - Reserved
BOR ¢ Y %0
9 BORRSTF R 0
RMVFJ 1h | ¥
NRST. L™ B
Oox A£f HSI_10Mi h « L 20usKy 1 i &
8 PINRST_FLTDIS RW 0 1 « L1 T7 Br h HSLIOM 3'YR  1x
NRST « L" Birag VA H £1 dAvH
H Y
72 Reserved - - Reserved
LSI OSCM h %0
1 LSIRDY R 0
LSIRDY* #0O LSIf 1
LS| OSC A&l
ox By
1x Al
0 LSION RW 0 X v 3
T4 11 n. 1 A&l IWDGe
option byte¢ > T A LSECSSONHI. T
hM gy Jy

7.419. RCCLEgr vady
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8.

8.1.

8.2.

8.3.

v 1/0a GPIOB

v 10

K

YA GPIOM £ Q)

J| &+ (GPIOXx_MODER,GPIOX_OTYPER,GPIOXx_OSPEEDR, GPIOX_PUPDR)

A 4A 32y

A 2A 32yQTQ| &+ (GPIOXx_IDR= GPIOx_ODR)

A 1A 32y Jylt gyl &+ (GPIOX_BSRR)

A 1A 32y h| &+ (GPIOXx_LCKR)

A 2A¥ 11T Ol &+ (GPIOX AFRH= GPIOx_AFRL)

GPIOm 9

A " 8 x push-pull& & opendrain+i "l /i "l

A Q0| é+ (GPIOX ODR)G av e¢ 11§ . 77Q0

A %A 10! y ©

A " 8 X floatingt pull-up/downt analog

A QQ 1 N QN &+ (GPIOX IDR)dav e 111 3L

A Jylt gyl év e GPIOX BSRR{ | 51 M GPIOx_ODR @iy °

A h ~ (GPIOX_LCKR)h, J I/IO& J1 i

A woi i

A e31 1 Ol 6%e%BAIOE@r 8181 1 1T

A bvQnbd G T

A y b3 GEI/OA 01 T 1 A& IOFAw GPIOI G G AwR v
v 10N A°Y

YeA GPIOGEY:A Y 1 | Q@ TAYL O WA )y

A | v

A Vi 7l

A i 7l

A WO 3

A Ac 1t ViTlaail

A push-pull tVi TTaai

A VviTaai M@k T @ipush-pull

A Vi Taai "G 1 GEA
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‘‘‘‘‘‘

Y%A IIOE! @s " AY1 + G l0vME] évwo "Y32JE 4AEGGE GPIOx_BSRR
> GPIOX_BRR| é*" B My M GPIOx ODR| &+ @ [ q©sf A 1R T w
& f1 IRQHj hat n
T gN.” AIOM E¢g 1lbit¢ o9 J _
Analog inputoutput
To onchip peripherzfls
power control and EXTI L . \77777777777777777777777777777771\
Digital input } I
i |
| |
M= | I I
8| | |
% | O off i VDD
Read ; } }
« = E ; _D_ }
§ g } ‘ TTL Schmitt Trigger } ot
5 g U lnputdriver _________________ .|
. o - [
Write 5 o | Output driver i ]
§ - i } 1/0 pad
% 85 ! i on/off
, [ 52 } \
Readwrite — %’ o } ] Output control I
« »0O } }
|
) \ | L
From onchip Alternate function output | |
peripheral L |
g 811 A Ayl J_
8.3.1. v 1/O(GPIO)
U gQ ceygarer i g1 zrQI0 J mWOWA Debug A b Jre g
FTiTTar ™ WA
8-1104 &4 7 WA
option[1:0] PF3 PF4 PA13 PA14
0/0(default) SWCLK SWDIO GPIO GPIO
0/1 GPIO GPIO SWDIO SWCLK
1/0 GPIO SWDIO GPIO SWCLK
1/1 SWCLK GPIO SWDIO GPIO
A  PF3
| Flash optionbyte” 1 SWCHi ®” 10
i Flash option byte J SWC'H, ® SWCLKi
A PA14
I Flash optionbyte® 1 SWCHi k" 10
i Flash optionbyte J SWCH, W SWCLKi "l
A PF4
I Flash optionbyte® 1 SWD Hi R 10
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8.3.2.

8.3.3.

I Flash optionbyte J SWD'H, % SWDIOi I
A  PA13
[ Flash option byte” 1 SWD HI k" 10

[ Flash option byte J SWD Hi W SWDIOi I

ET10 I . Hi "3 . QQl é% ¢ GPIOXx ODRZ @6&h . 1/0i &' { h A&
T push-pulld & A « AT  (H> WP | @ > Wi HI-2)

JVQRQ| &+ & GPIOX_IDRZ p %A AHBH h n /00 i G W
AGEIGPIOAD ®n @WAi 1= Ai 1> 1! Q@ GPIOX_PUPDR| é+ A1 G0 A

/ION At v nAvY "Hu a M

/0~ A O T —A Dy Ael AV WBK!I Q e 1T 7 AIOE
Tl @ da AIOEi @ Tv jh, NV
Ve 1/OA& | G8in oL 84u 11 i e AFOto AF7C 1 ! | &+ GPIOX_AFRL (for

pin 0to 7) = GPIOX_AFRH (for pin 8 to 15 U
"Ow W AFO I/OZE TR 7 1 | WA | &+ GPIOXx_ MODER J

>
T
[
Q
>

A %AOGEE T 1 T upMZEQQEI &

A A ) OH " _ 1 Y%AV Ger 1T @ upjaBEI/OAT | @%p”
nwM i A B Q 4p

TAYL DT T s U 10Y

A I T X %ekke yao P 1T 06T R WAool o TD

A GPIOx p GPIOx MODERNMZ I/0OZ& Jw VA 0 HWOWA

A v w37y

[ | &% GPIOX AFRL G G GPIOX AFRH J MZ @ 1/Omé 1 | T x(x=08-15)

i | &+ GPIOX_OTYPER, GPIOx PUPDR= GPIOX_OSPEEDER" . J431i /i 1@
3 .y

i | &% GPIOXx MODERT JMZ l/Ow4 11 1

A o i

i n 10& J&ayMwAI ADCI COMPI i z p ADCl COMP¥eg @ &+ A /El  E 10
A1 Y ADCi COMP /T Hi 0 | &4 GPIOX_MODERN £ J wm%WOWA Y

I M2 0 v {1 p Z® PWR=> RCCWegl é-+ AJRs 11 PR J %% G
GPIO JT®" WX

100" L EGg

Y%A GPIO £ M A 324yn73é&T mi | &+ (GPIOx MODER, GPIOx_OTYPER,

GPIOx_OSPEEDR and GPIOx_PUPDR)1 ' @ J» 16A I/IO%# | &+ GPIOXx_MODERT |
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8.3.4.

8.3.5.

8.3.6.

8.3.7.

OlOwWAe = . w1 WOZ | &% GPIOx OTYPER= GPIOXx_OSPEEDRT [
O . 13c0®MGACZ> § | &% GPIOX PUPDRT [ "Oi "/

/IO AOL E

Y%A GPIO® 2 A 16y é1 mEQQl ér x 3= ., QQl é+ ¢ GPIOX_IDR =
GPIOx ODRZ | &+ GPIOXx ODR 3 &~ w0 ! LT VRN é -+
€ GPIOX IDRZ 1 [ 3é I/OZj| > W' 61 E

I/IOA™Ol Hs P

dy/eyl év (GPIOX BSRR)T A 32yl é# 1! @N ., 'QQl &+ (GPIOx_ODR)@&ip
yiy=vy Jdylkyl &rygQi . | én e GPIOX_ODRZ Gib I

GPIOx_ODR @#i% § MZ GPIOx BSRR @b Ai =y X BS() and BR()) 4 BS(@i)4 1' N
GPIOX_ODRMZ 4y J 1t § BR()J 1' N GPIOx_ODRMZ 4y |0

| €% GPIOX BSRRYYH OXj &¢| é+ GPIOXx ODRMZ @ b * GPIOX BSRRMe
ga HJ] 0= J 1"HAL J 1"HAT O Y X

/Er | é+ GPIOX BSRRw| &€+ GPIOx ODRBMZ YE @ KG@AT 1 Xj h h| &+
GPIOX_ODR®©y | &+ GPIOX ODRC @ i | €+ GPIOx BSRRET wé YsD
y 'HAS nAA
E TAY HA GPIOXx ODR©GH H=0 H AAxXp A AHB’ VAR TN A
danr Ay

GPIO HO'
| & % GPIOx_LCKR Mz e’ Hz! @, J lO @i | &+ 1 YyO0
GPIOx_MODER,GPIOx_OTYPER,GPIOx_OSPEEDR,GPIOx_PUPDR,GPIOx_AFRL >
GPIOx_AFRH

Aze | Hz! @HA| é+ GPIOX_LCKR E | &+ G Bitle = " , @IH2 |

LCKR[15:0] 168! @ h 1/0e p” JHZ Y a1 LCKR[15:0] O3 'Yj wl Ep A
£Yyi "E - Hh(@QOCKY 21 pi & MCUGav ©#yge 1 NjT W o1 EYyGE J
GPIOX LCKR @ Y% Ay , J i ~ | & v g GPIOXx MODER  GPIOx_OTYPER
GPIOx_OSPEEDR GPIOx_PUPDR GPIOx_AFRL and GPIOx_AFRHZ MZ Gy

LOCKHZ E{ 1 Eg 32y U GPIOX_LCKR| &% 1 + % GPIOX_LCKR y 16 J @G H
Oh 4 [15:0] 4

ot vnA &/ _ 4E 1

YA IOGBAl &% @1 Jer i1 i /. WA 1A QZzr ONegq | {e7q’

10 £ i

/T | €+ GPIOX_AFRL = GPIOX AFRH! G@p % A GPIO & o oA T @ T

t %Z1 Y%A IO OTa Y1t AF O3NM:req T ser i 77 agm
M2 AR /OB 11§ v/ ., ! @ "Op" G
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8.3.8. u  AHN M
AOGIME B AAT T W OAETY AALILME0 T B JawOowAdad 1061
X h A 3 A

8.3.9. /o o 4

EIO&E Jw 23X

A AT wj Al
A AL: av VA
A Q| 6+ GPIOX PUPDR J! A& fj A i 17>
A Np /00 i @#QQp %A AHBH T 3QQ| e
A M RQQ| éw b e 110" 6
Analog input/output
Tolfrom onchip
peripherals, power ey SR S
control and EXTI I |
I Input driver :
o I I
k7 ! on :
= I | VCCT
e I I
Read = | //‘ |
< - = : N —e
5] E : ‘ TTL Schmitt Trigger: On/off |
o >
A7) a I I
o = c . -] I
. o| |7 2 e
Write > 7 g . [ ’ il
] (D utput driver |
@ EJ’ i i I/O pad
= o |
Q S | o i On/off
'cE +— | |
Read/write §_ : :
-«— » 8 : I
. I 1
I I =
L] I
g 82 MAiTAT U
8.3.10. /IO _ 1
E IOV A& J . HY
A AT R iy
i AcwAyx | &4 Gy Oy %3 N-MOSI a | énw i Gy 1y N9 & Ji72 "b
(PMOS X j #9)
I owwWAYX . | éri Gy Oy g N-MOSI G , | é+ i Gy 1y N x5 P-MOS
A AL A R xu3
A i7Ql &% GPIOXx PUPDR J!' A& /j Al i i ">
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A
A M QQ| &+ b8
A M . QQ| &n b

Np /00 i @QQp %A AHBH

e 1Ot H

e o K mio

wVQQ| &+

Analog input/output

<
<

o Digital input ! Input driver
To onchip peripherals, _ 9 P :
power control and EXTI :
|
o l
0 |
ok : On
Read ; |
< — |
= = | ~\
e © |
o E !
Q2 =%
=) c
. g - i
Write = : Output driver
b |
o |
B g |
2 S g |
. |B] 3% :
Read/write 59 | Output control
B I E— O |
I
. I
From onchip Alternate function output !
peripheral |

Pushpull or
opendrain

VCC__
®
On/off
|
'@
|
| /0 pad
|
: On/off
|
|
-

8311. t v nA 1

A AL: A 3 7

A i17Ql &% GPIOX PUPDR ! AT [j Al i i

A p%A AHBH - QI .

A VQRQI ér H &’

AT v @ET Lt )

Np /0D i #QQ

A" 3

k)

’QU"Q 0 |

eH
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Analog input/output
Digital input : Input driver :
Alternate function input < : :
| |
| |
o l l
2 | | vee.
| _
D : On |
Read ; | !
< — |
= % | ~N :O
Q = : TTL Schmitt Trigger | Onfoff
R o b !
o) c
. o - Tt !
Write = I Output driver VCC- :' D
——{ 8 | |
[} \ | I/O pad
= ] |
o T 5 : : On/off
© |
= - 5 |
. an} 3 % : I
Read/write 5 o | Output control
B I E— O |
. : -
From onchip Alternate function output ! Pushpull or
peripheral | opentdrain
_______________________ ]

o 8411 i U
8.312. 4 'H 4
E IOV & 1 m¥®WO0 J HY
A ATn T By
A 7T BAL: A vl bR BAWOIOADI 8 4 AL= A & AJ wmyOyy
A AiT1=1 7> T Be T hZuy
A n JVQQI &+ HQO wy Oy
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Analog input/output
Tol/from onchip
peripherals, powek e |
control and EXTI I I
I Input driver !
o I I
s L of !
bt I I
Read |0 |
< % : ~\ L &
o o ' '
Q = : ‘ TTL Schmitt Trigger: On/off |
0 g_ | |
g - c - - ] |
. 2 o| || 0 T mmmmmmm e
Write = & : . [ ® ™
y Q@ = Output driver |
B o i : /0 pad
= = '
3 oo I I
3 < : o . onloff
= et : !
m -
Read/write 2 l !
-« 3 [ |
(@] | |
I I 4
I I =
L ____ & N &, I
g, 85 i WO J
8.3.13. av LSEN /11| WGPIO
ELSEIT W egvpgo@s (1 Z@EM0' QEA* WEEGPIOT
ELSEI T € Ae¢ RCC_ CSR| &% Ao J LSEONC 1 T 4 MZEM E mWov A

8.4.

8.4.1.

ED Jmwr A H WA E & OSC_ING G OSC32 IN3® A H vl 6 OSC_OUT &
0SC32_ OUTH Kt ' @1 A* W GPIO

GPIOL E g

A® GPIO w| &+ | word half word= byte” "HA

GPIO~ A 4 81 Ep (GPIOXx_MODER) (x = A, B, F)

Address offset: 0x00

Reset value:

A GPIOA reset &

| Flash option byte J 11 HX OXFBFF FFFF
[ Flash option byte J 10HYX OXEFFF FFFF
[ Flash option byte J 01 'Hx OXEBFF FFFF
I Flash option byte 1 00'HX OXFFFF FFFF

A GPIOB reset®
[ 0x0000 FFFF
A GPIOF reset®
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I Flash option byte
i Flash option byte
[ Flash option byte
i Flash option byte

J w 11°'Hyx 0x0000 OFBF
J % 10 'Hx 0x0000 OEFF
J w 01 'Hyx 0x0000 OFFF
J % 00 'Hyx 0x0000 OEBF

31] 30] 29 28] 27 26| 25| 24] 23] 22| 21 20] 19] 18] 17] 16
MODE15| MODE14| MODE13| MODE12| MODE11| MODE10| MODE9[| MODES8 |
0] 0] 0] 0] 0] 0] 0] 0]
rw| rw| rw| rw| rw| rw|  rw|  rw|  rw| rw| rw| rw|rw|rwlrw|rw
15 14 13 12 11 10 9 8 I 6 5 4 3 2 1 0
MODE7[ | MODE6[ | MODE5[ | MODE4[ { MODE3[ | MODE2]| Mog]El[ Mog]Eo[
rw] rwl rw] rw] rw] rw] rw] rw|] rw] rw[ rw] rw[ rw]lrw]l rw[rw

Bit Name R/W Reset Value Function
y=15..0
T Ry 1 Z@I/OwA
00: VWA
31:.0 MODEYy[1:0] RW 01 1 WA
1004 11 1 WA
11: WO WA (reset state)
8.4.2. GPIO~ A MyLEp (GPIOXx_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 Resf Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
05T1 O4T1 O3Tl 02T1 OlTl OOTl OT9 OT8 OT7/OT6 OTS5 OT4 OT3O0OT20T1OTO
rw | rw| rw| rw| rw| rw| rw| rw|l rw|lrw|lrw|lrw|lrwlrw|lrw|rw
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
T JlO®E 13
15:0 MODE[15:0] RW 0:0 @ (tytd)
1A «
8.4.3. GPIO~ A WL Ep (GPIOX_OSPEEDR) (x = A, B, F)

Address offset: 0x08

Reset value:

A GPIOAresetd

1. Flash option byte
2. Flash option byte
3. Flash option byte

J 11°'Hyx 0x0CO00 0000
4 10 °'Hyx 0x0000 0000
J 01'Hyx 0x0CO00 0000
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4. Flash option byte J 00 'Hyx 0x0000 0000
A GPIOB reset&
1. 0x0000 0000
A GPIOF reset &
1. Flash option byte J 11'Hx 0x0000 0300
2. Flash option byte J 10 Hx 0x0000 0000
3. Flash option byte J 01 'Hx 0x0000 0000
4. Flash option byte J 00 'Hy 0x0000 0300
31] 30 29[ 28] 27 ] 26| 25] 24| 23[ 22 21] 20 19] 18] 17] 16
OSPEED] OSPEED] OSPEED]JIOSPEED| OSPEED OSPEED| OSPEEDQO OSPEETL
rw |l rw| rw| rw| rw| rw|l rw|l rw| rwlrw|rw| rwlrw|l rwlrw|rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OSPEED| OSPEED| OSPEED| OSPEELQO OSPEELO OSPEEDO OSPEEL OSPEEL
rwl rw] rw[ rw[ rw| rw| rw|[ rw| rwlrwlrw]lrwlrwlrw]rw]rw
Bit Name R/W Reset Value Function
Y =15..0
T JI0&E®m _y
00x WH
31:0 OSPEEDy[1:0] RW
01x H
10x
11y W
8.4.4. GPIO™ Asi "EL E 6 (GPIOx_PUPDR) (x =A, B, F)
Address offset: 0x0C
Reset value:
A GPIOAreset&
1. Flash option byte J 11 'Hx 0x0400 0000
2. Flash option byte 1 10 Hx 0x2000 0000
3. Flash option byte 1 01 Hy 0x2400 0000
4. Flash option byte 4 00 'Hyx 0x0000 0000
A  GPIOB reset &
1. 0x0000 0000
A GPIOF reset &
1. Flash option byte J 11'Hx 0x0000 0080
2. Flash option byte J 10 Hy 0x0000 0100
3. Flash option byte J 01 Hy 0x0000 0000
4. Flash option byte J 00 'Hyx 0x0000 0180
31] 30] 29] 28] 27] 26] 25] 24] 23] 22] 21] 20 19] 18] 17] 16
PUPD15[PUPD14]| PUPD13|PUPD12|PUPD11|PUPD10O]PUPD9[|PUPDS8]
r w r w rw rw r w r w r w r w r w r w r w r w r w r w r w r w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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PUPD7[| PUPD6[| PUPD5[ | PUPD4[ | PUPD3[| PUPD2[ [PUPD1[|PUPDO |

rw] rw|] rwl rwl rw] rwl rw] rw] rw] rw|] rw] rwl rwl rwlrw|lrw

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

00:ni il

31:0 PUPDy [1:0] RwW .
ol:i1 1

10:7 1

110 "1+ 7

845. GPIO” A d,AOL Eg (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
I D11 D1/ 1 D1[1 D1/ 1 D11 D1[1 DgIDg1 D71 DI DYgI1 D41 D31 DJ1D11 D(
r r r r r r r r r r r r r r r r

Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
y=15..0
150 Idy R TE @y OyMz IOEG b

84.6. GPIO" A  AOL E g (GPIOXx_ODR) (x = A, B, F)

Address offset: 0x14

Reset value: 0x0000 0000
31 ] 30] 29 28] 27 ] 26 ] 25] 24] 23] 22] 21] 20] 19] 18] 17] 16
Reserved
15] 14 [ 13[] 12 ] 112 10] 9 8 7 6 5 4 3 2 1 0
obD1| ob1i| obpi1| ob1i| ob1| oD1| OD| OD| OD| OD| OD|OD| OD| OD| OD| OD
5 4 3 2 1 0 9 8 7 6 5 4 3 2 1 0
rw r w r w r w r w r w r w r w r w r w r w r w r w r w r w r w

Bit Name R/W Reset Value Function
31:16 Reserved
y=15..0
7! [
15:0 Ody[1:0] RW " X M GPIOx_BSRR or GPIOx_BRR registers.
(x=AB,F)i ' @ . MR A ODR §y NG
I

847. GPIO"AH 41/t HLEF (GPIOX_BSRR) (x = A, B, F)

Address offset: 0x18
Reset value: 0x0000 0000
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31 30 29 28 27 26 25| 24| 23| 22| 21| 20| 19| 18| 17| 16
BR1{BR1{BR1|BR1|BR1|BR1|BR9BR88BR7BR6GBR5BR4BR3BR2BR1BRO
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
BS1|BS1{BS1|BS1|BS1|BS1|BS9BS8§BS7BSg§BS5BS4BS3 BS22BS1BSO0
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
TV v 81 o
31:16 BRy W 0:MMZ @iODRyyj f1 &9
1: | MZ©EODRy y
Fxb®aH J Bsy> Bry@MZy Bsyy A7
y=15..0
2 LA T GRS = X 0]
15:0 BS w .
y 0:MMZ 53 ODRyy | £ 1 &0
1: J MZ @ ODRy Y
848. GPIO"A H 1LEp (GPIOX_LCKR) (x=A, B, F)
EE * o 2 47 bitlée LCKKC 'Hi | éw 1y hv Ay J bit[15:0t2: h
GPIOYM AW J p h® JHAQ 1 j i @w LCKR[150] EM Z@M A£'E ~ LOCK
2 crgiKkiAE Y NjT W @Y &EyDE J
|‘X‘ e Hzir  GPIOX_LCKRI é+ p hHz Ak KE QE '@ 'E
YA hy, J d=h@ J| érnei =se1 7] &8¢
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 Ress Res Res Res Res Res Re s LKCK
rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LCK| LCK| LCK| LCK| LCK] LCKILCKLCKLCKLCKLCKLCKLCKLCKLCKLCK
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
rw rw rw rw rw rwl rwl  rwl rw|l rw|lrwlrw|lrw|rw|lrw|rw
Bit Name R/W Reset Value Function
31:17 Reserved
y' H . 1 EEf{ TRz N
oA H ' o9
1.9k 4 H g L T K4 g
GPIOX_LCKR]| & h
LOCK key write sequence:
16 LCKK RW @ VHZ2 x ' 1> 0> 1> 0> 1,0 A

Tox1 g e, T =u3

Fx p HA @ VHz2T 1 j T ®@w LCK[15:0]9
2] Hz Gy M haB sy MM &0
YM § K HZ & @ | LCKKy T + 1,1

MCU® yaav hey
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Bit Name R/IW Reset Value Function
y=15..0
Py! | " HE{ p LCKKy w07 " =
15:0 LCK RW N
y 0:j h9EG J
1. h41 &£ |
8.4.9. GPIOY vy n AL E 5] (Low) (GPIOx_AFRL) (x =A, B, F)
Address offset: 0x20
Reset value: 0x0000 0000
31[ 30 29[ 28 [ 27[ 26[25] 24| 23 [22] 21] 20 19] 18]17]16
Res AFSEL15|Res|AFSEL14[ 2| Res | AFSEL13[|Res|AFSEL12] 4
rw| rw| rw rw|rwl rw rw rw rw rw|rwrw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res AFSEL[13:|Res|AFSEL10[ 2|Res| AFSEL9[ 2[Res|AFSELS8][ 2
rwl rw[ rw rwlrwl rw rw orowl rw rwlrwrw
Bit Name R/W Reset Value Function
31 Reserved
7' Ry Jder i IO
AFSELy "O:
000:AFO
001:AF1
30:28 | AFSELy[2:0]e (y=7 to 0) RW 010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7
27 Reserved
7' Ry JeraioNo
AFSELy "O:
000:AFO
001:AF1
26:24 | AFSELy[2:0]e (y= 7 to 0)C RW 010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7
23 Reserved
7' Ry Jeri i IO
AFSELy "O:
000:AF0
001:AF1
22:20 | AFSELy[2:0]e (y=7 to 0) RW 010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7
19 Reserved
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Bit

Name

R/W

Reset Value

Function

18:16

AFSELy[2:0]e (y=7 to 0)C

RW

T
AFSELy
000:AFO
001:AF1
010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

Py

O:

Jug i

/0

15

Reserved

14:12

AFSELy[2:0]e (y=7to 0)C

RW

T
AFSELy

000:AFO0
001:AF1
010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

Ju g i

I/0

11

Reserved

10:8

AFSELy[2:0]e (y=7 to 0)C

RW

h
AFSELy

000:AFO0
001:AF1
010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

Py

Jer i

I/0

11

Reserved

10:8

AFSELy[2:0]e (y=7to 0)C

RW

T
AFSELy

000:AFO
001:AF1
010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

Jug i

/0

Reserved

6:4

AFSELy[2:0]e (y=7 to 0)C

RwW

1
AFSELy
000:AFO
001:AF1
010:AF2
011:AF3
100:AF4

Py

Jer i

I/0
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Bit

Name

R/W

Reset Value

Function

101:AF5
110:AF6
111:AF7

Reserved

2:0

AFSELy[2:0]e (y=7 to 0)C

RW

T
AFSELy

000:AFO0
001:AF1
010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

Jeg {10

8.4.10.

GPIOt v n /4 L E g (High) (GPIOX_AFRH) (x = A, B, F)

Address offset: 0x24

Reset value: 0x0000 0000

30 29] 28 ] 27

26] 25

24 23 |2

2] 21]

20

19

1

1

AFEL15[ 1Res|AFSEL14[ 2| Res |

AFSEL13[ | Res

AF

W rw rw

rwlrw

rw r

W rw

rw

r

8 |
SE
w

= (M=

7]
12]
W| r

E l\\m

14] 13 12 11

10| 9

5

4

2

1

0

AFSEL[13:Res|AFSEL10

8 7 6
[ Res |

AFSELO9[ 2|Res

AFSELS][ 2

rwl rw| rw

rwl rwl

2
rw r

W r wl

rw

rwlrwrw

Bit

Name

R/IW

Reset Value

Function

31

Reserved

30:28

AFSELy[2:0]e (y= 8 to 15)

RW

T
AFSELy

000:AFO0
001:AF1
010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

Py
O:

Jer 1 i 10

27

Reserved

26:24

AFSELy[2:0]e (y= 8 to 15)

RW

_
AFSELy
000:AFO
001:AF1
010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

Py

Jer 1 i 10

23

Reserved
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Bit

Name

R/W

Reset Value

Function

22:20

AFSELy[2:0]e (y=8to 15)

RW

T
AFSELy
000:AFO
001:AF1
010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

Py

O:

Jug i

/0

19

Reserved

18:16

AFSELy[2:0]e (y=8to 15)

RW

T
AFSELy

000:AFO0
001:AF1
010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

Ju g i

I/0

15

Reserved

14:12

AFSELy[2:0]e (y=8to 15)

RW

h
AFSELy

000:AFO0
001:AF1
010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

Py

Jer i

I/0

11

Reserved

10:8

AFSELy[2:0]e (y=8to 15)

RW

T
AFSELy

000:AFO
001:AF1
010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

Jug i

/0

11

Reserved

10:8

AFSELy[2:0]e (y=8to 15)

RwW

_
AFSELy
000:AFO0
001:AF1
010:AF2
011:AF3
100:AF4

Py

Jer i

I/0
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Bit

Name

R/W

Reset Value

Function

101:AF5
110:AF6
111:AF7

Reserved

6:4

AFSELy[2:0]e (y= 8 to 15)

RW

T' Py
AFSELy O:

000:AFO0
001:AF1
010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

Ju g i

I/0

Reserved

2:0

AFSELy[2:0]e (y= 8 to 15)

RW

T' Py
AFSELy "O:

000:AFO0
001:AF1
010:AF2
011:AF3
100:AF4
101:AF5
110:AF6
111:AF7

Jer i

I/0

8.4.11.

GPIO~ A H! HL Eg (GPIOX_BRR) (x = A, B, F)

Address offset: 0x28
Reset value: 0x0000 0000

31 ]

30] 29] 28] 27 ]

26 | 25] 24 23] 22] 21] 20] 19] 18] 17] 16

Res.

14 13 2 11

10

BR1{BR1|BR1|BR1

BR1 |

B R

9 BR BR7 BR6 BR5 B

R4 BR3

BR2

BR1

B RO

W W W W

W

Bit

Name R/W

Reset Value

Function

31:16

Reserved -

Reserved

15:0

Bry RW

y=15..0

Ry 1! 1
0: MMZ G Ody H j
1: | Mzzodyy

7+ 6fd

Fl1 ée9

0

104349



0|

¢

VvV o

o

PY32T020

GPIOL Eg & U

8.4.12.

0 = 010 2l o N = (o]e]| x = 0sd = 0XO1 2l o
T [o:Tlod3aow = 110 =S 0d33dso =5 [o:Tloadnd = ai ™ =S 175G = o] =S
4 z ¢10 2| o .2 o = [4e] < 2| o ¢sd = 2D 2l o
5 [o:TIty3aon = cIo . 1a33dsO s o [o:Tltadnd = =ai » . csq = 57 .
14 = v10 2| o .2 o = val < 2| o sS4 = 1290 2l o
g [0:Tlzd3aon = 5o s 3 2a33dso sl o [o:Tlzadnd = ai » =S 5sq = 57 = o
9 z 910 z| o .2 o z| o ele]| x z| o 9sd = MO z| o
7 [o:Tled3aon = 710 =S €Q33ds0 =5 [o:Tleadnd =S YTl ™ =S 758G = ST =S
8 s 810 2|l o - 2| o 2| o 8dl x 2| o 8sg 2 807 2| o
3 [o:Tlvd3aon = 510 " A ¥AQ33dS0O sl 5 [o:Tlvadnd =S 5ai ™ =S 558 = 57 =S
0T = 0T10 z| o -z o z| o otal «< z| o 0ts4q = 0TMO1 z| o
T [o:Tlsy3aon = 1110 . §Q33dSO e [o:Tlsadnd . Tal . . 1158 = T "
43 = ZT10 z| o -z o z| o z1ial «< z| o Z1s4 = 201 z| o
7 [o:Tlod3aon = 5110 s 3 9033dsO sl o [o:Tloadnd =S =Tal » =S 515a = O =S
T z 110 2 o .2 o z| o 1al x z| o 1S9 = PINO1 z| o
T [o:Tl2d43a0on = SATe) =3 /a33dso S5 [o:Tlzadnd =S STal ™ =S 575G = S5 =S
91 H o - 2| o z| o o 2zl o o4d 2 HHOT 2zl o
[o:Tlsyaaon — 8a33dso [o:Tlsadnd —
LT = o - 2| o 2| o o 2| o Tyg = o
8T = o - 2| o 2| o o 2| o cyd = o
[o:Tled3aon —— 6Q33dsO [o:Tleadnd — —
61 H o -2 o 2zl o o 2zl o €4d 2 o
0c = o - 2| o 2| o o 2| o vyg = o
[o:TloTd3a0onW — 01Q33dso [o:Tlotadnd — —
114 H o -2 o z| o o 2zl o syd 2 o
[44 H o -2 o 2zl o o 2zl o 94d 2 o
[o:TltTd3a0NW ° —— TTd33dso [o:T]tTadnd S — —
€ 2 m o - 2 o 2| o n_m o 2| o Ly9 2 5 o
Q Q 1
ve z & ) -2l o z| o 3 ) z| o 8dd E g o
[o:TlzTd3a0N o — <¢1d33dso [o:T]lzTadnd o — 4 —
S¢ H o -2 o z| o o 2zl o 64d H ¥ o
9¢ z o N ] z| ) z| o 014d H o
[o:TleTd3aon —1 €1d33dso [o:TleTadnd — —
Le = o e 2| o o 2| o 1144 2 o
8¢ = o - 2 o = o 2| o cryd = o
[o:TlvTHIa0ON — v1Q33dso [o:TlvTadnd — —
6¢ 2 o -2 o H o 2zl o €14d H o
0€ = o - 2 o = o 2| o yiyg = o
[o:TlsTHIa0ON — STQ33dso [o:TlsTadnd — —
€ -2 o -2 o H o 2| o STye H o
X0 ¢ ~ - @ > Ty = Xn ol ~ = X0 £ = L ~ =@ = 0| X [Ty -~ ) iy =@
espey | 295%  BECOFEaBEE2 Q00d- |BEEZ 905C BHEo0RL(EHEZ f82R0as N5E8200xa L8 2
F=ho 3o > RS x> ¢ wg r3e> ¢ o S > < e3> e ST < 23S < x>
yipimiig R o o Mo ™~ ™~
18sHO o xoo o xOo O xO® oxo00 o x O x —® o x-HO
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o —
— =) [
@gﬁ o B XKL &I RN IK DS S GG TG Y DG o o | o w ot o A o
el 2 8
m o
GPIOX
_AFR
o L AFSEL7[3:0] | AFSEL6[3:0] | AFSELS[3:0] | AFSEL4[3:0] | AFSEL3[3:0] | AFSEL2[3:0] | AFSELL[3:0] | AFSELO[3:0]
(AB,F
X 3
2 | 22
0 Read/ r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r
Write w w w w w w w| w wW| w w wW| w w wW| wW wW| w w wW| w w wW| wW wW| w w w w w w w
\F;zlsue; ololo|o|lo|lo|lo|o|o|o|o|o|o|o|lo|o|o|o|o|o|o|o|o|o|o|lo|O0|0o|O|0O]|O0O]O
GPIOx
AFR
- AF- AF- AF- AF- AF- AF- , _
0 (AHBF SEL15[3:0] | SEL14[30] | SEL13[3:0] | SEL12[3:0] | SEL113:0] | SELi0[z:0] | AFSELOI30l | AFSELS[3:0]
< | 3| @B
2 | 2 =2
4 Read/ r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r
Write w w w w w w w| w wW| w w WwW| w w wW| wW w WwW| wW wW| w w W W w w w
\F;zlsue; ololo|o|lo|lo|lo|lo|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|lo|o|lo|o|o|o]o
GP'OX [Te) < (32} o — o
o| | mor ol ) [ = - [ R e
< |3 ’)’ Reserved @ @ o o @ o
2 2 Read/ wW| w w wW| w w WwW| w w| w w wW| w w wW| w
8 Write
Reset
Ve | 0] ofofo|ojoflojo|olofo|ojofo|o|ofo|ojoflofo|ofolo|ofoflo|ofoflo|o0]|oO
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9. 141 10 g (SYSCFG)
YaAn® Jléw v Jdi w3 ey
A 12C10° w1
A 1OPort- L& i’
A Qj 2 boot®wA1 T m DY 2zn
A 1n TIMERSETRQ@3 | J
9.1. Y41 ALEgs
9.1.1. SYSCFG 1L Epg 1(SYSCFG_CFGR1)
| vt AéYw 9 remap=i =:e 1OI T @vy U
®byr A JéUYn gx 0x0000 0000 o8 4 byi [ O TG N remapt X by-
pass¢. T boot O p¢¥yeo1 PyA h bootwA GO
Address offset:0x00
Reset value:0x0000 000x(xT h  boot®#®A | "OGEé Gn wWA)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Re Re Re Re Re Re Res. Res. RS Re Re Re Res. Res. Res. Res.
s. s. s. s. s. s. s. s. s. S.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | Re | Re | Re | Re | Re | ETR_SRC_TIM1[ | Re | Re R TIM1_IC1_S | MEM_MODE[1
. es. !
S. S. S. S. S. S. 1:0] s. S. RC :0]
RW | Rw RW | RW RW
Bit Name R/W Reset Value Function
31:10 Reserved RW - 3D
TIMERLETR 3¢ O
26 b BTRY 072 GPIOY
9:8 ETR_SRC_TIM1[1:0] RW 36b00|26b8&TRS ¢:72 COMP1
206 b ETRT 072 COMP2
206 b ETRT ¢z ADCWO~ 1]
7:6 Reserved RW 0 39
TIMLICH1 13 ¢ X
00,11x from TIM1_CH1 IOy
3:2 TIM1_IC1_SRC RW 00
01x from COMP1;
10x from COMP2.
Memory mapping Oy
T4 1 HCi =~ & 4w 1 0x0000
0000 083 mappin ¥ ya = Th
1:0 MEM_MODE[1:0] 5% pPINg B = 8 Y “

kowA 16

X0x Main flash, mapped p  0x0000 0000
01x System flash , mapped p 0x0000 0000
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Bit Name R/W Reset Value Function
11x SRAM, mapped p 0x0000 0000
9.1.2. SYSCFG 1L Ep 2(SYSCFG_CFGR2)
Address offset:0x04
Reset valuea 0x0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res Res Res Res | Res | Res | Res | Res Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
COM CoO
P2_ MP1 CoO CcoO
oc- Oc- MP2 | MP1 kﬂg
Res | Res | Res Res ref | Res | ref . | Res | Res | Res | Res | _.BR | _BR | Res | Res LO
CLR CLR K_TI | K_TI K
_TIM Tl M1 | M1
1 M1
RW RW RW RW RW
Bit Name R/W | Reset Value Function
31:12 Reserved - - Reserved
. 1x COMP2 A % TIM1 ocref cIr
1 COMP2_Oc RW 16 b 0 X o _ Y
ref_CLR_TIM1 0x COMP2 . j Aw TIMLocref cIr =
10 Reserved
. 1x COMP1 Aw TIM1 ocref clr =
9 COMP1_Oc RW 16 b 0 X AR _ u
ref_CLR_TIM1 0x COMP1 . j Aw TIMLocref cIr =
8:5 Reserved - - -
COMP2 A % TIMx break /&l
4 COM?IZMFRK RW 0 0x COMP2 . j A TIM1 break input
- 1x COMP2 . A w TIM1 break input
COMP1A & TIMx break /&l
3 COMPe PR RW 0 Ox COMP1 . j A w TIM1 break input
1x COMP1 . A TIM1 break input
2:1 Reserved - - -
Cortex-M0O+ LOCKUP § lock &i 4
0x Cortex-MO+ LOCKUP § j /b TIM1 break input’
0 LOCKUP_LOCK RW 0
g
1x Cortex-MO+ LOCKUP y§ sb TIM1 break input’ U]
9.1.3. GPIOAT . a4L EpaPA_ENSB
Address offset:0x10
Reset value:0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PA_ENS[15:0]
rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw
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Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
Noise filter enable, active high
15:0 PA_ENS[15:0] RW 0x0000 0: noise filter bypassed
1: noise filter enabled

9.14. GPIOBT! aAL EpaPB_ENSB

Address offset:0x14

Reset value:0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20

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

19 18 17 16

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. PB_ENSJ[3:0]
rw ‘ w ‘ rw ’ rw
Bit Name R/IW Reset Value Function
31:8 Reserved - - Reserved
Noise filter enable, active high
3.0 PB_ENSJ[3:0] RW 0 0: noise filter bypassed
1: noise filter enabled

9.15. GPIOFy ! &4 L EpaPF_ENSB

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. PF_ENS[5:0]
rw‘nN‘rw‘rw‘rw‘rw
Bit Name R/W Reset Value Function
31:6 Reserved - - Reserved
Noise filter enable, active high
5:0 PF_ENS[5:0] RW 0 0: noise filter bypassed
1: noise filter enabled

9.16. 12CMy IO 1L Ep o SYSCFG_IOCFGp

Address offset:0x1C
Reset value:0x0000_0000
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31 | 30 29 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 [20|19]18] 17 | 16
Res. | Res. Res. Res. | Res. | Res. | Res. | Res. | PB_ENSEG[1:0] PA_ENSEG[5:0]
rw
15 | 14 13 12 11 |10 9 [ 8 7 | s 5 |4]3[2] 1 ] o
Res. | pPA_IODRVP[1:0] PA_EHS[4:0] PF_PU_IIC[1:0] | Res. | PF_EIIC[2:0] | PA_EIC[1:0]
r'w rw‘rw‘rwlrw‘rw rw ‘ rw I’W‘I’W‘I’W rWIrW
Bit Name R/W Reset Value Function
31:24 Reserved - - Reserved
PBENSEG3Ni 1 A SEGWAI
23:22 PB_ENSEG[1:0] RW 0 . .
(PB2~31 MZ hit0~1)
PAENSEG3Ni 1 A SEGWAI
21:16 PA_ENSEGI5:0] RW 0 . _
(PAO~11 5~8MZ bit0~5)
15 Reserved
PAIODRVP 3N i =~ 1 A I2C_VCC @&
14:13 PA_IODRVP[1:0] RW 0 . . .
or 1 f 4 (PA2 7MZ bit0~1)
PAEHS3N i 1 A 8OmMALEDIOI
12:8 PA_EHS[4:0] RW 0 . .
(PA11~15MZ bit0~4)
I2C_PU1 3 100 12 (A
7:6 PF_PU_IIC[1:0] RW 0 . _
€ PF3~4MZ bit0~1
5 Reserved - - 39
PF EIIC 3 N i~ T A 1213 10
4:2 PF_EIIC[2:0] RW 0 ) .
€ PF2~4MZ bit0~27
PAENC3N{i 1 A_I2C1 3 10 & PAS8
1:0 PA_EIIC[1:0] RW 0 . . . .
MZ bit0,PA11MZ bitl

9.1.7. GPIOA* H24 AL E g a PA_ANA2ENR

Address offset:0x20
Reset value:0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PA_ANA2ENJ[15:0]
rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw‘rw
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
PAD_ANA2 enable, active high, default 0
15:0 PA_ANA2ENJ[15:0] RW 0 0: PAD_ANAZ2 switch is off
1: PAD_ANAZ2 switch is on

9.18. GPIOB“4 H 24 AL Eg a PB_ANA2ENR

Address offset:0x24
Reset value:0x0000_0000
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. PB_ANAZ2EN[3:0]
rw | rw ‘ w | rw
Bit Name R/W Reset Value Function
31:4 Reserved - - Reserved
PAD_ANA2 enable, active high, default 0
3:0 PB_ANA2EN[3:0] RW 0 0: PAD_ANA?2 switch is off
1: PAD_ANAZ2 switch is on
9.19. GPIOF+ H2a /AL EpaPF_ANA2ENB
Address offset:0x28
Reset value:0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. PF_ANA2EN[5:0]
rw‘rw‘rw‘rw‘rw‘rw
Bit Name R/IW Reset Value Function
31:6 Reserved - - Reserved
PAD_ANA2 enable, active high, default O
5.0 PF_ANAZ2EN[5:0] RW 0 0: PAD_ANA2 switch is off
1: PAD ANAZ2 switch is on
9.1.10. GPIOAs i "E= 1 a PA_IORP3
Address offset: 0x30
Reset value: OXFFFF_FFFF
31 | 30 20 | 28 [ 27 | 26| 25 |24 | 23 | 22|21 |20 | 19| 18] 17 | 16
. PA14 PA13_ PA12 PA11 PA10_ PA9 PA8
PALS_IORP[L.0] IORP[1:0] IORP[1:0] | IORP[1:0] | IORP[1:0] | IORP[1:0] | IORP[1:0] | IORP[1:0]
RW RW RW RW RW RW RW RW
15 | 14 13 | 12 117 |1w0] 98| 7|65 ]a]3]2]1]o0
] , PA5 PA4 PA3_ PA2_ PALl_ PAO
PAT_IORP[L.0] | PA6_IORP[1.0] IORP[1:0] | IORP[1:0] | IORP[1:0] | IORP[1:0] | IORP[1:0] | IORP[1:0]
RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31x 30 | PA15_IORP[1:0] RW 26b11 |2 PAO_IORP[1:0]
29x 28 | PA14_IORP[1:0] RW 26b11 |2 PAO_IORP[1:0]
27X 26 | PA13_IORP[1:0] RW 26b11 |2 PAO_IORP[1:0]
25x 24 | PA12_IORP[1:0] RW 26b11|2a PAO_IORP[1:0]
23x 22 PAl1l1_IORP[1:0] RW 26b11|a PAO_IORP[1:0]
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21x 20 PA10_ IORP[1:0] RW 26b11|a PAO_IORP[1:0]
19x 18 PA9_IORP[1:0] RW 26b11|a PAO_IORP[1:0]
17x 16 PA8_ IORP[1:0] RW 26b11|a PAO_IORP[L:0]
15x 14 PA7_ IORP[1:0] RW 26b11|a PAO_IORP[L:0]
13x 12 PA6_ IORP[1:0] RW 26b11|a PAO_IORP[1:0]
11x 10 PA5_ IORP[1:0] RW 26b11|a PAO_IORP[1:0]
9x 8 PA4_ IORP[1:0] RW 20b11|a PAO_IORP[1:0]
7X 6 PA3_ IORP[1:0] RW 20b11|a PAO_IORP[1:0]
5x 4 PA2_ IORP[1:0] RW 20b11|a PAO_IORP[1:0]
3x 2 PA1_ IORP[1:0] RW 20b11|a PAO_IORP[1:0]
1O pull-up pull-down resistance config, default 11
00: pull-up/pull-down is open
1x 0 PAO_ IORP[1:0] RW 26b11|0Lpuluppul-down resistance 1(
10: pull-up/pull-kd own r esi stance 2(
11: pull-up/pull-d own r esi stance 4(¢
9.1.11. GPIOBs i "E- 1 a PB_IORPf
Address offset:0x34
Reset value: 0x0000_O00FF
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | 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. PB3_ PB2_ PB1_ PBO_
) IORP[1:0] IORP[1:0] IORP[1:0] IORP[1:0]
rw rw rw rw rw rw w
Bit Name R/W Reset Value Function
31x 8 Reserved - - Reserved
7X 6 PB3_ IORP[1:0] RW 206b11 |2 PBO_IORP[1:0]
5x 4 PB2_ IORP[1:0] RW 206b11|a PBO_IORP[1:0]
3x 2 PB1_ IORP[1:0] RW 206b11|a PBO_IORP[1:0]
1O pull-up pull-down resistance config, default 11
00: pull-up/pull-down is open
1x 0 PBO_ IORP[1:0] RW 26b11|0%l:pull-up/pul-kdown resistance 1(
10: pull-up/pullkd own r esi stance 2(
11: pull-up/pullkd own r esi stance 4(
9.1.12. GPIOFs i "E= 1 a PF_IORPB
Address offset:0x38
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. | Res. | Res. | Res. | Res. | Res. | Res. PF_ANAZEN[5:0]
rw‘n/v’rw‘n/v’rw‘rw
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Bit Name R/W Reset Value Function
31x 12 Reserved - Reserved
11x 10 PF5_ IORP[1:0] RW 26b11|a PFO_IORP[1:0]
9x 8 PF4_IORP[1:0] RW 26b11|a PFO_IORP[1:0]
7X 6 PF3_ IORP[1:0] RW 26b11|a PFO_IORP[1:0]
5x 4 PF2_ IORP[1:0] RW 26b11|a PFO_IORP[1:0]
3x 2 PF1_I0ORP[1:0] RW 26b11|a PFO_IORP[1:0]
1O pull-up pull-down resistance config, default 11
00: pull-up/pull-down is open
1x 0 PFO_ IORP[1:0] RW 26b11|0%lpull-up/pulkdown resistance 1(
10: pull-up/pullkd own r esi stance 2(
11: pull-up/pullkd own r esi stance 4(
9.1.13. SYSCFGL Ega U
B
it
¢ | W[ Re
s|i]os | & 8 & & K & & K3 S S S SIS S S @ o~ | o w <o H o
d ter
Tt
h
=) 5) =
SY = o ]
sc = e o
FG = 2 8
Cc o o g
FG % QI S
0 R1 Res. EI Res. g LIEJ
X 3 i [
0|2
0 Re
ad/ r|r r|lrf|r r
Wri w| w Wiwlw|w
te
Re-
\S/Ztlooooooooooooooooooooooooo0000000
ue
— —
= = 4 4
= =
sy ol | x Z 2 §
SC @) @) x| ¥ |
Fe g |® & & o/
FG S 4 S @ 8 T 5
ol | R Res. N & g & § § ¢ |9
0|2 8 8
4
Re ] ] ]
ad/ r r r|r r
Wri w w w| w w
te
Re-
\S/Ztloooooooooooooooooo00000000000000
ue
PA
_E PA_ENS[15:0]
NS
0 Re Res.
x3ad/ rlr | r|fr|rjrfr|lr]r|rfr|r{r|jrf{rir
leri W| W [ W | WIW|lW WfW| W |W[|W| WlW|WIW|W
te
0 Re-
\Slztloooooooooooooooooo00000000000000
ue
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~® v —-—-0

S~o—-sSF®

Re
gis
ter

24
23
22
19
18
17

31
30
29
28
27
26
25
21
20

16
15
14
13

12

11

10
9

A2 X O

N W

PB

NS

Re
ad/
Wri

Res.

PB_ENS[15:0]

-

-

-

-

=

-

=

-
-

Re-
set
Val
ue

R X O

N w

PF

NS

Re
ad/
Wri

Res.

PF_ENS[11:0]

Re-
set
Val

Or X o

N W

PA_ENSEG[5:0]

Res. [1:0]

Res.

PA_IO
DRVP|
1:0]

PA_EHS[4:0]

PF_P
U_lic|
1:0]

ﬂ
=
=
=
=

=

-

-

=

PF_EIC[
2:0]

PA_E
IIC[1:
0]

oON X O

N W

Res.

PA_ANA2EN[15:0]

-

-

-

=

-

-

=

-
-

Re-
set
Val

AN X O

N W

Res.

PB_ANA2EN[
15:0]

-

=

_‘
—

0N X O

N W

Res.

PF_ANA2EN[11:0]

-

=

-

=

_‘
-

set
Val
ue

114349



PY32T020v"° v & € g

10. AHu ' T
10.1. S = A'HO g (NVIC)

10.1.1. w9

A 32A!' R Ga A €j YU 16A CPUGEA A
A ARV AY@EUX1e2ga AUXAT

A Ha ©iexception= A Al N

A 1&1ni’

A dAri | éw@h N

NVIC= CPUI £T J T@h AéHa AAIl nso’ aAA® @/ nawm' T yoO

CPU @ exceptiont AGA A NVIC 1 n

10.1.2. AN A a SysTickB|] ~ e L Ep

SysTick calibration & % 60001 SysTick' H J mw 6MHze maxfHCLK/8C 1 N, = 1mse:

v @ time base

p vsleepd a stopHI & 1 K systick@ia A
10.1.3. A'Hu Aw=e

10-1A Aa W= b

Position Priority Types of Priority Acronym Description Address
- - - - 39 0x0000_0000
- -3 d h 4y 4y 0x0000_0004
"R AA
- -2 dh NMI_Handler RCC}{ Gt (CSON 0x0000_0008
NMI b
- -1 dh Harngf‘;—Ha”' AGA 3 O 0x0000_000C
- 3 I p SvcCall SWI"YrpiM 4 'ONn 71 0x0000_002C
- 5 I b PendSVv Iy G 4 'On 0x0000_0038
6 SysTick v h Hw 0x0000_003C
0 7 - 39 39 0x0000_0040
8 - 39 35 0x0000_0044
2 9 b RTC :TnTe(; "; 9’? (combined EXTI 0x0000_0048
3 10 I A Flash Flashup A A 0x0000_004C
4 11 I ) RCC RCC=p A A 0x0000_0050
5 12 I A EXTIO_1 EXTI line[1:0] interrupt 0x0000_0054
6 13 I A EXTI2_3 EXTI line[3:2] interrupt 0x0000_0058
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Position Priority Types of Priority Acronym Description Address
7 14 o EXTI4_15 EXTI line[15:4] interrupt 0x0000_005C
8 15 o tk Tk int 0x0000_0060
9 16 - 39 35 0x0000_0068
10 17 - 39 39 0x0000_0068
11 18 - 39 39 0x0000_006C
ADC and COMP interrupts
12 19 o ADC_COMP (COMP combined with EXTI 0x0000_0070
17 & 18)
13 20 ' T'M}?—gfg&upj AT”\AM AR TA At 3 0x0000_0074
14 21 r TIM1_CC TIMI'Q /% A A 0x0000_0078
15 22 - 3D 39 0x0000_007C
16 23 - 39 35 0x0000_0080
17 24 - 39 39 0x0000_0084
18 25 - 3D 39 0x0000_0088
19 26 ro TIM14 TIM14=up A A 0x0000_008C
20 27 - 3D 39 0x0000_0090
21 28 - 3D 39 0x0000_0094
22 29 - 39 39 0x0000_0098
23 30 o 12C1 2C1up A A 0x0000_009C
24 31 - 39 39 0x0000_00A0
25 32 o SPI1 SPILup A A 0x0000_00A4
26 33 - 3D 39 0x0000_00A8
27 34 - 39 39 0x0000_00AC
28 35 - 39 39 0x0000_00B0
29 36 I A UART3 UART2up A A 0x0000_00B4
30 37 o UART2 UART2up A A 0x0000_00B8
31 38 I A UART1 UART1p A A 0x0000_00BC

10.2.

10.2.1.

1. The grayed cellse the address less than 0x0000 0040 correspond to the Cortex®-MO+ in-

terrupts.

u AHI TO g (EXTI

EF AAS Ti 0 M configurables ' 1 Z = directe ~ i T
CPUS VAo 1T 10 X i a 3N ¥

A aAA 01 A int_ctri¥¥e f 1 CPUDEIRQ

A "1 01 N CPUE T g RXEW

A o a1 N1 &1Ani we

EXTlq OBl VA K stop®WA, 1 AA =" T 0O @p runwA &
EXTIEL 1 nA 21 A configurable/direct’ T linee 18 A configurable’

T lineC

EXTIm 9

V(Lines)t 1N’

T Line= 3 A direct’
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11 Q@ GPIO= “Yh ¥We ¢ COMP/RTC/I2C/TKL ' T ¢
A Configurablez’ Ter s /Ot af " & pendingy @ 1 ¢4 { @
i ' (I)(:) Arei " i ~
I AA“Y %Oy
i " AaAA=s" TF1 R y
i1 1 A
A Directz’ Te v®ORT %O= 4 A pending” &y v
i dh@i "~ a
[ p EXTIwe =& A pendingy
i " AAA=s" TF1 R g
i n 1 A
A 101M& ©
10.2.2. EXTI* f§
et
Nmi@g&gi__’ Registers
holk
3 > RCC
v wikup_stop
paio[7:0]
aPIO phia[7:0] ExTI »
poiofl:0] | WAL > PR
- Events | Ewvent
Sdftware Gonfig triggers[18:0] ——» Trigger Masking
Detect ERU_nEy ROEY
YWakeLp _ »>
Per. Interrupt| Interrupt PU
hasking I1RC[31:0]
exti_i‘}_ccmb[QS:D]
It errupts cpu_irg[31:0]
Irt_ctrl
g 1OLEXTIg
10.2.3. v u CPUY EXTI 0
D stop¥WAiT T r1 o GaaA T3NGE | 1e EXTIWe
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10.2.4.

10.2.5.

10.2.6.

A 1 AT @ dav g =oaAToyE, 33N i~ EXTI We i
configurable line %'H EXTI¥®Wef1 AAAY He H Il ¢ EXTIAARA
W CPUGEA A 3 N

A owi @ 6ye ypv | C@e @ia As g 3N i EXTIWe G A
3N A

A A® GPIOport 3 EXTIMUX¥e | configurable @ J 1 B ACARME g 3
N

EXTIH 4" T a configurable r y
J EXTILSWIERL] év 1 1! @ Ag I

OMZ| éw Ui "~&dai ~ Adasx- A configurabled 3 T1. T:iQ Jsd

configurable1 3° T JV3N1 fF1 MZo ' TaGaAAZN

CPU®wT AAR | év=" TR | &% " TA of1 N CPUBE T "A®dN CPU &
TYay Vo _ CPUE, ' T 333N rxev

Configurable1 3° T &y S A'Y 9] &% 1 mCPUHE Y | &+ E GE CPUA AR

| é% ¢ EXTLIMRZ Jw R HéhJly % A configurable1 3° 7T hMZ CPUV

AA3ZNeg ®PRheT a A CPUY AA3NZ Configurabled 3° 7T A A CPU
EXTILPRI &+ ¢ 1] ¢
FX Ea A pendingl &% ¢ EXTI_PRZ ® bit3' Y@@ He * | v v4j i  JbHI &wA

EXTIAOM Y T dy

direct1 3° Thp EXTI¥®efr1 AAlL Xhii1 o M43 CPUDJMA G 13N CPUp/
n 943 A tFdi@AAH | v we@a Aoy

EXTI  "Hg

GPIO 1 @i AA i  8AYv AA/ T linei X
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EXT[lbits

PROF——>
PE] > EXTO >
PRO}F—>
Exnlbits
PR(— >
PR} > EXT12 >
PR (F—>
EXT41bits
PM[F——>
EXT4
PR[}F—» >
P67} N EXT8
el ; EXT8
EXT10
PAIC +—>
EXT12
P +—>
EXT14
PR +—">
g 102v

EXUlbits

PALCH—"——>

EXT1

PBL[} >
PAC—>

EXTlEB

PRCFH—">

\4

EXT3

PB[1 >
PBCO—>

EXT1§S

\4

PAE[F—>
PB 1 » EXTS >
EXTT
PN [ F—>
o] ) EXT9
EXT11
PALL F——>
EXT13
PAL +—">
EXT15
PA F—>

AAl T GPI D
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A®line T gkbi AT X
10-2v  AA/ T Line
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 RTC Direct
Line 20 Reserved -
Line 21 Reserved -
Line 22 Reserved -
Line 23 12C(i2c_address match see i2c ip spec) Direct
Line 24 Reserved -
Line 25 Reserved -
Line 26 Reserved -
Line 27 Reserved -
Line 28 Tk(tk touch yes see tk ip spec) Direct
10.3. EXTIL E g
v Wi éw+ ! @r word(32bit) half-worde 16bit{ = bytee 8bitl
10.3.1. s' % r "HL Ep (EXTI_RTSR)
Address offset: 0x00
Reset value: 0x0000 0000
K Y 9 M configurable’ T é+ i gy
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res | Res | Res | Res | Res | Res | Res | Res | RT18 | RT17 | Res
RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RT15 | RT14 | RT13 | RT12 | RT11 | RT10 | RT9 | RT8 | RT7 | RT6 | RT5 | 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 - - Reserved
Configurable41 3 EXTIlinel8i "~ A U
18 RT18 RW 0 ox~ B
1x A&t
Configurable41 3 EXTIlinel7i "~ A U
17 RT17 RW 0 ox~ B
1x A&t
16 Reserved - - Reserved
Configurable41 3 EXTIlinel5i "~ A U
15 RT15 RW 0 ox~ B
1x A&l
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Bit

Name

R/W

Reset Value

Function

14

RT14

RW

Configurable 1
ox" B
1x /&l

EXTl lineldi " ~

13

RT13

RW

Configurable 1
ox" B
1x Al

EXTlline13i " ~

12

RT12

RW

Configurable 1
ox" B
1x Al

EXTlline12i " ~

11

RT11

RW

Configurable 1
ox" B
1x Al

EXTllinelli " ~

10

RT10

RW

Configurable 1
ox" B
1x Al

EXTl linel0i " ~

RT9

RW

Configurable 1
ox B
1x Al

EXTI line9i " ~

RT8

RW

Configurable 1
ox B
1x /&l

EXTIline8i " ~

RT7

RW

Configurable 1
ox" B
1x Al

EXTI line7i " ~

RT6

RW

Configurable 1
ox B
1x A&l

EXTI line6i " ~

RT5

RW

Configurable 1
ox" B
1x Al

EXTI line5i " ~

RT4

RW

Configurable 1
ox" B
1x Al

EXTl linedi " ~

RT3

RW

Configurable 1
ox" B
1x A&l

EXTI line3i " ~

RT2

RwW

Configurable 1
ox B
1x A&t

EXTI line2i " ~

RT1

RwW

Configurable 1
ox" B
1x Al

EXTl lineli " ~

RTO

RwW

Configurable 1
ox" B
1x /&l

EXTI line0i " ~
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configurable lineT ~ A p P Linei jTf1 9 b'p EXTLRTSRI é+% Q 1
configurablea A4 ., R™ i " =1 w@EIPendingyj Jy
pa Alinei ' @a™H Ji "=7 ~1p W T1bY ~ hfil AT T
10.32. i % r 'HL Ep (EXTI_FTSR)
Address offset: 0x04
Reset value: 0x0000 0000
K Y 9 M configurable’ T @ &+ i g
31 30 29 28 27 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 | Res
RW RW
15 14 13 12 11 10 9 8 7 6 5 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 - - Reserved
Configurable1 3 EXTI linel81i A
18 FT18 RW 0 ox~ B
1x Al
Configurable41 3 EXTI linel7i A
17 FT17 RW 0 ox~ B
1x Al
16 Reserved - - Reserved
Configurable1 3 EXTI linel57 A
15 FT15 RW 0 ox B
1x Al
Configurable1 3 EXTI linel4i A
14 FT14 RW 0 ox B
1x A&l
Configurable1 3 EXTI linel37 A
13 FT13 RW 0 ox B
1x Al
Configurable1 3 EXTI linel2i A
12 FT12 RW 0 ox~ B
1x Al
Configurable1 3 EXTI linellt A
11 FT11 RW 0 ox B
1x A&l
Configurable1 3 EXTI linel07 A
10 FT10 RW 0 ox~ B
1x A&l
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Bit

Name

R/W

Reset Value

Function

FT9

RW

Configurable 1
ox" B
1x Al

EXTI line9 1

-

FT8

RW

Configurable 1
ox" B
1x /&l

EXTI line8 1

FT7

RW

Configurable 1
ox" B
1x /&l

EXTI line7 1

FT6

RW

Configurable 1
ox" B
1x Al

EXTI line6 1

FT5

RW

Configurable 1
ox" B
1x /&l

EXTI line51

FT4

RW

Configurable 1
ox B
1x /&l

EXTI line4 1

FT3

RW

Configurable 1
ox" B
1x /&l

EXTI line31

FT2

RW

Configurable 1
ox" B
1x /&l

EXTI line21

FT1

RW

Configurable 1
ox" B
1x Al

EXTI linel i

FTO

RW

Configurable 1
ox" B
1x Al

EXTI line01

10.3.3.

Configurable linet -

configurable line,

pa A lnei

o
@a H

A G p
l_l,

s -
A S

H08% Pending y |

-Lp W

TAH TLEGg (EXTL_SWIER)

Address offset: 0x08
Reset value: 0x0000 0000

K Y 9 M configurable’ T &% &+ i

P Linei jTf1o0,

br
4y
1 b -

.

hf

EXTI_FTSR| €+ Q 1|

AT

T
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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 SV8v1 S\;Vl Res
RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SW1 | SW1 | SW1 | SW1 | SW1 | SW1 | SW | SW | SW | SW | SW | SW | SW sw2 | swi SW
5 4 3 2 1 0 9 8 7 6 5 4 3 0
RW RW RW RW RW RW RW | RW | RW | RW | RW | RW | RW RW RW RW
Bit Name R/W | Reset Value Function
31:19 Reserved - - Reserved
Configurable1 3 EXTllinel8 Tt1i " A
0x No effect
18 Swi18 RW 0 IxfF1i "~ A" T1 Gfi1AaA
R v oe, 7| cetaa J16e 1|
-
Configurable4 3 EXTIlinel7 Tt1i " A
17 SWi17 RW 0 Ox No effect . -
IxF1 i "= A TL OafFd1 AA
gt 1s | t 0
16 Reserved - - Reserved
Configurable1 3 EXTIlinel5 T1i " A
0x No effect
15 SWI15 RW 0 IXFd i " A" T1 GFi1AA
TR B t oe, 7| ctaa J6e 1|
4
Configurable1 3 EXTIlinel4 Tt1i " A
14 SWi14 RwW 0 Ox No effect Y -
Ixfsdi "= A" T1L afi1AA
g, 1s | t 0.
Configurable41 3 EXTIlinel3 Tt1i " A
13 SWI13 RW 0 Ox No effect Y _
IxF1i "= A T1L afi1AA
H'. Ts I t 0.
Configurable41 3 EXTIlinel2 Tt1i " A
0x No effect
12 SwWi12 RW 0 IxfFd i " AT T1 GFi1AA
R t e, 7] ctaa J46e 1|
4
Configurable41 3 EXTIlinell Tti " A
0x No effect
11 SwWi11 RW 0 IxFd i " AT T1 GFi1AA
R B v oe, 7| czaa J6e 1|
4
Configurable4 3 EXTIlinel0 T1i " A
0x No effect
10 SWI10 RW 0 IxfFd1i "~ A" T1 GfFi1AA
R B v oe, 7] ctaa J6e 1|
4
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Bit Name R/W | Reset Value Function
Configurable1 3 EXTIline9 t1i "~ A
SWio RW 0 0x No effect ) ]
IxfF1 i "= A T1 afilAA
g 1s | )
Configurable1 3 EXTIline8 T1i "~ A
0x No effect
Swis RW 0 Ixf1i "~ A" T1 Gfi1AA
R t 0e. 7] °Caa 6e. 1|
-
Configurable1 3 EXTlline7 T1i "~ A
0x No effect
SWI7 RW |0 IxfFd1i "~ A T1 GfFi1AA
CRE o I v oe, T ecaa J6e 1|
4
Configurable41 3 EXTIline6 T1i "+~ A
0x No effect
SWi6 RW 0 IxfFd i "~ AT T1 GfFdAA
R t 0e, 7] °Caa 6e. 1|
4
Configurable1 3 EXTIline5 T1i "+~ A
0x No effect
SWI5 RW |0 IxFd1 i "~ A" T1 GFi1AA
CEEE o t 0e, T ] czaa 46e 71|
- C
Configurable1 3 EXTIline4 Ti "~ A
0x No effect
SWi4 RW 0 IxfFd i "~ A" T1 GFi1AA
CRINE O t 0e, T ] °Caa 6e. 1|
4
Configurable1 3 EXTIline3 Ti "~ A
0x No effect
SWI3 RW 0 IxfFd i " AT T1 GFi1AA
CRINE O t 0e, T ] °Caa 6e. 1|
4
Configurable41 3 EXTIline2 T1i "+~ A
0x No effect
SwWi2 RW |0 IxfFd i "~ A" T1 GFi1AA
gt b o v ] ecaa 46e 1|
4
Configurable41 3 EXTIlinel T1i "+~ A
0x No effect
Swil RW 0 IxfFd1i "~ A" T1 GfFi1AA
gt b o v ] ecaa 46e 1|
- C
Swio RW 0 Configurable41 3 EXTIline0 T1i "+~ A
0x No effect
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Bit Name R/W | Reset Value Function
IxfF1i "~ A T1 Gfi1AA
R t oe, 7| ctaa J16e 1|
4

10.3.4. 1 L Ep (EXTL_PR)

Address offset: 0xOC
Reset value: 0x0000 0000

K Y 9 M configurable’ T @ &+ i g
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. Pgl P$1 Res.
rcw|rcw
1 1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PRL | PR1 | PR1 | PR1 | PRI | PR1 PR9 | PR8 | PR7 | PR6 | PR5 | PR4 | PR3 | PR2 | PR1 | PRO
5 4 3 2 1 0
ICW |rcCWwW]/|Trcw, |rcw,/|rcw, | rcw,/|Trcw,] |rcw]|rcw,| |Ircw]|rcw, rcw,/|rcw, rcw, |rcw, rcw
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Bit Name R/IW Reset Value Function
31:19 Reserved - - Reserved

Configurable1 3 EXTI line18" 1Y %0
Taa TFAI0 "N o~ AT THU ¥

18 PR18 RC_W1 0 Jy v 1|
ox " f1 " T 00U
Ixeli "~fi =1 T AT OV
Configurable1 3 EXTI linel7’ 1Y %0
TGG TFAi "cfi ~ A TH ¥
17 PR17 RC_W1 0 Jg 11|
Ox " f1 " 1T 0UW
Ixfd i "= =/ T AT OUY
16 Reserved - - Reserved

Configurable1 3 EXTI linel5’ 1Y %0

Taa TFAI0 "~ o~ AT TH
15 PR15 RC_W1 0 Jy 1 1]

Ox " f1° 1T oUW

Ixeli "~fi 1 7T AT OV

Configurable1 3 EXTI line14’ 1Y %0

Taa TFAI0 "N - AT TH
14 PR14 RC_W1 0 Jy 11

Ox " f1° 1T oUW

Ixeli "~fi -1 T AT OV

Configurable1 3 EXTI ine13’ 1Y %0
13 PR13 RC_ W1 0 TGa TFAi "c/fi ~ A TH ¥

ly 771}
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Bit Name R/W Reset Value Function
ox " f1 " T O0UW
Ixfd1 i " 1/ T AT 90U

Configurable 1 3 EXTI line12’ 1Y %0
TaG TFA10 "N - AT THU Y

12 PR12 RC_ W1 0 Jy 17 1]
ox " f1 " T 00U
Ixfd i " ~/ T AT 90U
Configurable 1 3 EXTI linell’ 1Y %0
Taa TFAI0 "N o~ A THL
11 PR11 RC_ W1 0 Jy 17 1]
ox " f1° T 00U
Ixfd1 i " 1 T AT OUY

Configurable 1 3 EXTI line10’ 1Y %0
Taa TFAI0 "N o~ AT THL

10 PR10 RC_ W1 0 Jy 1 1
ox " f1° T 00U
Ixel i "~fi -1 7T AT OV

Configurable 1 3 EXTIline9’ 1Y %0
Ta&a TFAI0 "N o~ AT TH

9 PRY RC_W1 0 SIS |

Ox " f1" 1T oUW

Ixeli "~fi 1 7T AT OV

Configurable 1 3 EXTI line8’ 1Y %0

T&G TFA0P "M - AT THU Y
8 PRS RC_W1 0 Jy 11

Ox " f1 " 1T 0UW

Ixeli"~fi 1 7T AT OV

Configurable 1 3 EXTl line7’ 1Y %0

TGG TFAi "cfi ~ A TH ¥
7 PR7 RC_W1 0 Jy 11

Ox " f1 " 1T 0UW

Ixeli "~fi 1 7T AT OV

Configurable 1 3 EXTI line6’ 1Y %0

TGG TFAi "cfi ~ A TH ¥
6 PR6 RC_W1 0 Jy 11

Ox " f1° 1T oUW

Ixeli "~fi -1 T AT OV

Configurable 1 3 EXTlline5’ 1Y %0
TGa TFAi "c/fi ~ A TH ¥
ly 771}

Ox " f1° 1T o0UW

5 PR5 RC_W1 0
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Bit Name R/W Reset Value Function
IXFA4 0 "N 1 T AT OU
Configurable 1 3 EXTl line4’ 1Y %0
TaG TFA10 "N - AT THU Y
4 PR4 RC_W1 0 Jy 11
ox " f1 " T 00U
Ixst i "Nt =1 T AT OV
Configurable 1 3 EXTIline3’ 1Y %0
TaG TFA10 "N - AT TH Y
3 PR3 RC_W1 0 Jy 11
ox " f1 " T 00U
Ixst i "Nt =1 T AT QY
Configurable 1 3 EXTlline2' 1Y %0
Taa TFAI0 "~ - A" TH
2 RPIF2 RC_W1 0 Jg 171
ox " f1 " T 0UW
IxFli "Nt -1 T AT OV
Configurable 1 3 EXTl linel’ 1Y %0
Taa TFAI0 "~ o~ AT TH
1 PR1 RC_W1 0 Jg 11
Ox " f1°" T 00U
Ixeli "Nt =1 1T AT OV
Configurable 1 3 EXTI line0’ 1Y %0
Taa TEA0 "N -~ AT TH
0 PRO RC_W1 0 dy 11
ox " f1" T 00U
Ixeli"~fi 1 7T AT OV
10.3.5. AH "HL E g 1 (EXTI_EXTICR1)
Address offset:0x60
Reset value:0x0000
31 | 30 | 20 | 28 | 27 [ 26 | 25| 24 [ 23| 22 | 22 | 20 | 19 | 18 [ 17 ] 16
Res. | Res. | Res. | Res. | Res. | Res. | EXTI3[1:0] | Res | Res. | Res. | Res. | Res. | Res. | EXTI2[1:0]
RW RW RW | RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. | Res. | Res. | Res. | Res. | Res. | EXTI1[1:0] | Res | Res. | Res | Res. | Res. | Res. | EXTIO[1:0]
RW | RW RW | RW
Bit Name R/W Reset Value Function
31:26 Reserved - - Reserved
EXTI3MZ GPIO port O
26b00: PA[ 3] ©pin
25:24 EXTI3[1:0] RW 0 26b01: PB[3] pin
26b10: PF[ 3] ©pin
26b11: reserved
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Bit Name R/W Reset Value Function

23:18 Reserved - - Reserved

EXTI2MZ GPIO port O

26b00: PA[ 2] pin
17:16 EXTI2[1:0] RW 0 26b01: PB[ 2] pin

26b10: PF[ 2] ©pin

26b11; reserved
15:10 Reserved - - Reserved

EXTILMZ GPIO port O

26b00: PA[ 1] pin
9:8 EXTI1[1:0] RW 26b01: PB[1l] pin

26b10: PF[ 1] pin

26b11: reserved
7.2 Reserved - - Reserved

EXTIOMZ GPIO port "O

20b00: PA[ O] pin
1.0 EXTIO[1:0] RW 0 206b01: PB[O] pin
26b10: PF[O] pin
20b11: reserved

10.36. v A'H "HL Eg 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. | Res. | 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. EXTI5 Res | Res. Res | Res. | Res. | Res. | EXTI4[1:0]
RW RW
Bit Name R/W Reset Value Function
31:10 Reserved - - Reserved
EXTISMZ GPIO port 'O
26b00: PA[5] pin
9:8 EXTI5[1:0] RW 0 2 6 b BHE[5] pin
26b10: PF[5] pin
26b11: reserved
7:2 Reserved - - Reserved
EXTI4MZ GPIO port O
26b00: PA[ 4] pin
1.0 EXTI4[1:0] RW 0 20b01: PB[ 4] pin
26b10: PF[4] pin
26b11: reserved
10.3.7. A'Hr = L E g (EXTI_IMR)
Address offset:0x80
Reset value: 0x1088 0000
|—Y x Direct 1 3 line©ia A mask bit % 11 0 bl liney configurable line ©%i mask y 1

W Ol oR line
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31 30 29 28 27 26 25 | 24 23 22 | 21 | 20 19 18 17 16
Res. | Res. | Res. | IM28 | Res. | Res. | Res. | Res. | IM23 | Res. | Res. | Res. | IM19 | IM18 | IM17 | Res.
RW RW RW | RW | RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IM15 | IM14 | IM13 | IM12 | IM11 | IM10 | IM9 | IM8 | IM7 | IM6 | IM5 | IM4 | IM3 | IM2 | IM1 | IMO
RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31:29 Reserved
EXTlline28 AwA Ay CPUR i~
28 IM28 RW 1 oxaAy, R
IxAAg 'R
27:24 Reserved
EXTlline23AwmAa Ay CPUR i~
23 IM23 RW 1 oxAAy, R
IxAAg 'R
22:20 Reserved
EXTllinel9A ma Ay CPUR
19 IM19 RW 1 oxAAp, R
IxAAg 'R
EXTllinel8Ama Ay CPUR i~
18 IM18 RW 0 oxAAg R
IxAAg R
EXTllinel7Awma Ay CPUR i~
17 IM17 RW 0 oxAAg R
IXAAg "R
16 Reserved
EXTllinel5Ama Ay CPUR i
15 IM15 RW 0 oxAAg R
IXAAg "R
EXTllinel4Awma Ay CPUR i~
14 IM14 RW 0 oxAAy, R
IXAAg "R
EXTllinel3Ama Ay CPUR i~
13 IM13 RW 0 oxAAg R
IxAAg 'R
EXTllinel2Ama Ay CPUR i~
12 IM12 RW 0 oxAAg R
IxaAg 'R
EXTllinellAma Ay CPUR i~
11 IM11 RW 0 oxAAg R
IxaAg 'R
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Bit Name R/W Reset Value Function

EXTIlinel0Awa Ay CPUR i~
10 IM10 RW 0 oxaAg, R

IxAAg 'R

EXTlline9Ama Ay CPUR
9 IM9 RW 0 oxAAg R

IxAAg 'R

EXTllineBAma Ay CPUR
8 IM8 RW 0 oxaAy, R

IxaAg 'R

EXTlline7Awma Ay CPUR i~
7 M7 RW 0 oxaAy, R

IxaAAg 'R

EXTIline6Ama Ay CPUR i’
6 IM6 RW 0 oxAAg R

IxaAg 'R

EXTlline5Ama Ay CPUR {
5 IM5 RW 0 oxahAg R

IxAAg "R

EXTllinedAwma Ay CPUR i
4 IM4 RW 0 oxAAg R

IxaAAg 'R

EXTIline3Awma Ay CPUR i’
3 IM3 RW 0 oxAAg R

IXAAg "R

EXTlline2Ama Ay CPUR i~
2 IM2 RW 0 oxahAg R

IxAAg 'R

EXTllinelAma Ay CPUR i~
1 IM1 RW 0 oxAAg R

IxAAg 'R

EXTIlineOAwma Ay CPUR i’
0 IMO RW 0 oxAAg R

IxaAg 'R

10.3.8. ' Tr L Ep (EXTI_EMR)
Address offset: 0x84
Reset value: 0x0000 0000
31 30 29 28 27 26 | 25 | 24 | 23 22 | 21 | 20 19 18 17 16
Res. | Res. | Res. | EM2 | Res. | Res. | Res | Res | EM2 | Res | Res | Res | EM1 | EM1 | EM1 | Res
8 3 9 8 7

131/349



PY32T020v° v & € g

RW RW RW | RW | RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EM1 | EM1 | EM1 | EM1 | EM1 | EM1 | EM | EM | EM7 | EM | EM | EM | EM3 | EM2 | EM1 | EM
5 4 3 2 1 0 9 8 6 5 4 0
RW | RW | RW | RW | RW | RW |RW |RW | RW |RW |RW |RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31:29 Reserved
EXTIline28Amw To CPUR i
28 EM28 RW 0 0x' To R
Ix' Te 'R
27:24 Reserved
EXTIline23Am To CPUR i
23 EM23 RW 0 0x' To R
Ix' Te 'R
22:20 Reserved
EXTIlinel9A® 1, CPUR i’
19 EM19 RW 0 Ox' Te R
X' 1o 'R
EXTllinel8Am To CPUR i
18 EM18 RW 0 0Ox' Te R
X' Te¢ 'R
EXTllinel7Aw 1, CPUR i’
17 EM17 RW 0 0x' To R
X' Te 'R
16 Reserved
EXTllinel5Am To CPUR i
15 EM15 RW 0 0x' To R
X' Te¢ 'R
EXTllinel4Aw 1, CPUR i’
14 EM14 RW 0 0x' Te R
X' Te 'R
EXTllinel3Am T, CPUR i
13 EM13 RW 0 Ox' Te R
X' Te¢ 'R
EXTllinel2Am T,o CPUR i
12 EM12 RW 0 0x' To R
Ix' Te 'R
EXTllinellAw 1T, CPUR i’
11 EM11 RW 0 0Ox' To R
X' Te 'R
EXTIlinel0Aw T, CPUR i’
10 EM10 RW 0 )
Ox" Te¢ R
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Bit Name R/W Reset Value Function

X' Te 'R

EXTIline9Aw T, CPUR
9 EM9 RW 0 X' Te R

Ix' Te 'R

EXTIline8Aw T, CPUR
8 EMS8 RW 0 0x' Te R

X' Te 'R

EXTlline7Am T, CPUR
7 EM7 RW 0 0x' Te R

X' Te 'R

EXTlline6Am T, CPUR
6 EM6 RW 0 Ox' To R

X' Te 'R

EXTIline5A® T, CPUR
5 EM5 RW 0 Ox' Te R

Ix' Te 'R

EXTllinedAmw T, CPUR
4 EM4 RW 0 0x' Te R

X' Te 'R

EXTIline3Am T, CPUR
3 EM3 RW 0 Ox' To R

X' Te 'R

EXTIline2Aw 7o CPUR
2 EM2 RW 0 X' Te R

Ix" Te 'R

EXTllinelAw T, CPUR
1 EM1 RW 0 X' Te R

Ix" Te 'R

EXTllineOAw T, CPUR
0 EMO RW 0 X' Te R

X' Te 'R

10.3.9. EXTILEga Y
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EXTI
4[1:0]

EXTI
5[1:0]

ONI

OWNI

- 2 o — o - o
=2 o T - o TINI - o
NI . o CiI = o
ENI = IS ENI . o
YNI = IS P . o
SINI - o SIAI - o
9NI = o 9NI = o
LINI IS LINI = [S)
_— o 8II - o 8II - o

r
WIW| W WIW|W| W|W|W[W|W|W[W|W|W|W

WIW| W WIW|W| W|W|W[W|W|W[W|W|W|W

aneA1esay | z4OILX3 1LX3 |lum/pesy aneA 19say JAI 1LX3 alum/pesy aneA 19say ENENIVE] alum/pesy an[eA 19say
™Mo ™o (RN
o x©< o x®Oo o x®<
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11. &

) wM]  (CRC)

11.1. 1K

i1 4~ AL CRC VDFN @32y QQ1 Vfi1 ACRCJ®
P OHG@ZT A1 CRCH 3 Z17:/ h'QQe aaQQéUmt 6> HQo

11.2. CRCwm 9

A

>» > >

b3

/1 CRC-32e @8 JZr A X 0x4C11DB7
X32 4 X26 4 X23 4£X22 £X16 4 X12 4 X11 4 X104+ X8 + X7 4+ X5+ X4 + X2 + X +1
HY 325 Q0 3
DA /., 32Q0>J" . HT Al é-
General purpose@®i8y | é+ ¢! 1 ARHé 4g
V'H x 32bits’QQ 4A AHB H

11.3. CRCnA"Y

11.3.1. CRC' f§

< /sz-bit AHB?J% >

{}32—bit(read access
crc_hclk

— > Data registefOutput)

i

CRC computation

32-bit(write acces}y {} {?

Data registefinput)

g 1MCRC VDft g

CRC VDF9 ®1A 324Q0Ql e~ ¥

>

>

M | éH TCHAHL A vl el @ CRC \ ©8IA QQ

M | &+ "HAHI +i & CRC \ "

K°3QQ é#1 T VJd'T KCRC VJ'=>A VJ'@@iT (MQA 324 E
CRC Vi1 4aj1T E s V)
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ECRC* p \ Hi  "HAh Bt~
) Jl &% CRC_CR®GRESETY
¢ | &4 CRC_IDRJ @&QQ

11.4. CRCL E 5
11.4.1. AOL Ep (CRC_DR)

Address offset:0x00
Reset value:OxFFFF FFFF

CRC \V J

A1 éw

CRC_DR w OxFFFF FFFF

A

(o)

31 [ 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 [ 18 | 17 | 16
DR[31:16]
RW
1514 ] 13] 12 |11 ]10] 9] 8] 76 5] 4 ] 3]2]1]o0
DR[15:0]
RW
Bit Name R/W Reset Value Function
"QTQ! é H
31:0 DR RW 320hFFFFFF E?A"QTQ‘HIARK vl e E ‘Hi 3'Ye
CRC (\V J°
11.4.2. 2. AOL E g (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 8bit' QQl &+
7:0 IDR[7:0] RW 0 Ryt A AE @mxHE U | €+ j h
CRC_CR| é+ WIRESETH ¢ 4
11.43. 0 L Ep (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
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Res. | Res. | Res Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res Res Res. | Res. SEET

ﬁ é

31:1 Reserved
dygur g o¢ CRC VoD E T A
0 RESET y T48H ¢y f by
gr*. 1s 0l
11.44. CRCLEga Y

C_ DR[31:0]
DR
0 Re
X3ad{rrrrrrrrrrrrrrrrrrrrrrrrrrrr
02erwwwwwwwwwww Wi wlwlw|lw| wfwlw|lwj wfwfw|w|w|w w|lwlw|w
0
0
X | 3
0| 2
4
0
X | 3
0| 2
8
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12.

12.1.

12.2.

4 'H/Ad O (ADC)

1K
% Aduv® 1A 12y % SARADCe successive approximation analog-to-digital converterg e
HG 13 A 4 @ oy 0 10AV 5 3AJ
R W QwWA! @ hmb K A N A Nl é&Upt M aal M @16y
QQl &+ A
WO watchdogsl Z1 s 47T ¢ 2a |~ 1 Ahew daH 6
ADCh X™ pH "' Ll e EHDEN &
ADCmw 9
A ot
[ 12bits 10bits 8bits> 6bits” ' !
i ADC "QH x lus@12bite 1 MHzZ
i s> " & Tk0U
[ P Ay " H
I T AY@EQOM WAst M dal M
A Hi &
i mHI & HAT HPCLK "1 aKt AYT @EADCG T
i s ova OwAY B@H PCLK Fi1 o,
A wOo =3
i 10Av WO 3 x PA[7:0]= PB[1:0]
i 1A temperature sensor
i 1A vada ¢ VREFINTC
i 1A € VCCA/3C
A QHAK 0! @
i TkDO
i1 Al & Tk oe TIMIZ
A QWA
I b KWA (singlemode)x ' @ "Q1AD Ga' QE®» d°
[ A %A (continuous mode)y A Q O
i A ¥A (discontinuous mode)x sk A1 Q ‘Oces 1K
A aAAf
i poA N
i pbDA QJ
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A WO i
o
12.3. ADCnh AY
12.3.1. ADC"‘ f§
VCCA VDDA
1
Lt
CALBIO[8:0]
CALC11I08:0]
CALC10108:0]
CALSET CALIO8:0]
(set calibration factor CALCBIO8:.0]
CALCTIO8:0]
CALG6IO8:0]
ADC interrupt CPU
Analog Supply E%SM p IRQ
CALSEL 1.8V to5V 5S¢
. EOC —
(offset/ offsetHinearity) OVR —]
CALBYP AWD —-
(bypass calibration factor t6)
SCANDIR CALSMR:0] ADE! /|_, \| AHB
up/down (calibration sampling timg to slave master
CHSHI2:11] & \ / APB
CHSHR:0] —
ADLCAL
CONT "
singldcont self-callbration APB
interface
Supply and referende
Vrefint input conversion data
Vsense——| Selection& 7 VIN SARADC
ADCIN9:0] [}——— S¢@n ControVsampiing time calibration factor
analog input channels-
Converted data stal
A
AWDx
start &stop CALBOUT[8:0] analog
Control CALC110UT80] watchdog
CALC100UT8:0]
ADSTP CALOIOUTS8:0]
ADSTART CALCBOUTS8:0]
SW trigger CALC7OUTS:0]
WAIT CALGS0UTS:0]
OVRMOD
TIML_CGH DISCEN (overrun mod¢ I—} OFFSUC
EXTENL0] $— discontinuous ALIGN
trigger enable and mode left/right L——— 3% CALON
edge selection RESSELO]
12,10,8,6 bits

1

EXTSERO0]
trigger selection

g 121VWOARGEADC
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12.3.2.

12.3.3.

CHSHB:(] SARADC

SAR
ADCEN ADC

g 1 2VWOAREADC

1 " (ADCAL)

ADCT®> " 1'f p>  Q 1 ADC V A1Z: ADCyp @b "+ D p ADC> = Q
"H&> 1 Z1j 1 A1 ADC¥We
p £ ADC Q 1 > T HA > T 1 9 A=9Ade DM 3T wp A
offset error

" CHAY O T
ADC Tj

T J ADCAL=1! k u> "1 > Ef p ADC' Al H (ADEN=0% 01 hk 'HY "™Od1 H
A = ADC GEiH
E>  H&o1 ADCAL . 1T JO >  H&o 1! x ADC_CALFACTOR |
> "+ Dh 7~ 3Y1  fi1MAEy
E ADC@T AT T A1 @w'He VCCoOwT ADCoffsetd N @3 + M1 Oy owkKe 1 0O
WK >~ "HA

’’’’’

D
T
v

)

v
[=)
&
—
L
>

1 X
ADEN=0 CKMODE ™V 1 H

>

>

J ADCAL=1

A Mé& ADCAL=0

ADC & Hui ~  (ADEN)

9 Ai D¢ yo ADCWe | Al 1| hIz: Ad WA (ADEN=0)

ADENH 72201~ yAk aw ADC
@7 wk T ADCw3BE Y ¥
1. ADC _CR| &+ @IADENY w 1

2. ADC "QC> J ADSRART! K D& (' Ak o)y v AT TT Ak DAK
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Qi W T ADCGE Y ¥
5. 51 ADC_CR| &+ A GiADSTARTT ¢ ®m 0@ 3 ADCj p "Q YA N ADSTART=0I

ADEN=11 _ ' M ADC CRA @ ADDISJ 1~ 1 ADC \ 1! M ADC CR| & A
ADSTPJ &1 y B* p IADC Q1 XM & ADSTP = 1 Jo(Jo - @y BHa&)
ADSTART ADSTP ADEN= ADDIS| &+ @ J1 47T Q@i 5, X
A TR’ J ADEN=1Hj { J ADSTART/ADSTP/ADDISYM Hwle. TR 21 O
o p J ADEN=1 H ADSTART/ADSTP/ADDIS o w 01 & & R J

ADSTART/ADSTP/ADDIS % 1'H ADEN=1y

b~

R ADSTARTW OHI  Tn | Jy ADSTPe, TR C U
A p ADEN=1h ADSTARTWOHI Té&{ J ADDIS=le. TR C U

A X ADEN=1i , Jy ADDISe ADSTART=0w &1 h | ADENyp ADEN | © 1
ADDISO | w

>

TNADEN | ¢ W AZEl ADEN= ADSTART@ & 8A ADC_CLK- Q
o xp ADCAL . 17 | e« @4A ADCH Q Xh ADCAL=1Hi ADENyj i J 1

ADSTART # L

ADEN J 8T Setup
P

State  OFF )| Start ) SMP-CONV X OFF

EQSEQ ‘ L

g l2k1/] 1 ADC

12.3.4. ADCTQ

ADCT ®2H = “ _1 ADCH (ADC_CLK)" ¥ APB'H (PCLK) ADC_CLK' * 4! |
H Of 1

PCLK » » | APB interface

RCC
(Reset&Cloc > 127418
controller) — 16/32/64 Analog ADC
» » ADC_Clk

CKMODE

0, 1 3ADCH Af
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1221 A+ > "QADe W3

. Latency between the trigger event and the start of
ADC clock source CKMODE[3:0] . 1A n W~ T
conversiona T FAQ I B
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 / /
12.3.5. 1 ADC

12.3.6.

12.3.7.

To p ADC" B(ADENo wmO0)@ir’ i ¢ ADC _CR| &+ a @ADCAL> ADENH
T0 p ADCAk h=@®H  0°Y (ADEN=L@r i ¢  ADC_CR| & a 0 ADSTART
M2 ADC_IER ADC_CFGRi ADC_SMPR ADC_TR= ADC CCR| &+ 1 Tt0 p ADCA
k (ADEN=1)h ) QQ (ADSTART=0)@y i £ { @ ADC_CHSELR{ p ADEN=0
h ADSTART=0@ir" i ¢
ADC_CHSELRT p ADEN=0h ADSTART=0L&r" i ¢

To p ADCAk hn"Y o (ADSTART=1)@ir i ¢ ADC_CR| &+ A @i ADSTP y

"H (CHSEL, SCANDIR)

Hd 13 & 7 X
A 10Ax GPIOA{ A O 3 (ADC_INO...ADC_IN9)

A 3A7 WO @yey 1 vadas> VCCAR)

ADC' @ Q AbD s D'E® A2’
Q@ 27 o p "0l €% ADC CHSELR A AY 'Ox %AWO 1 Ow G
H Oy
ADC "Eco G 2+ ADC_CFGR1a SCANDIRH @ Jo " hy
A SCANDIR=0:b = "Eq: ¥ 0 10
A SCANDIR=1:+ "EwX X 10° 0
Oyey 1 ADC_IN10e TS_VINZ 1] vadsa 1 ADC1 IN11 & VREFINT
VCCA/3 i ADC1_IN12
HYy —'Q (SMP)
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12.3.8.

12.3.9.

pk L ADC Qe | ADC n 2805798 Tok AN A" i H o
Z @% WVWAOMEIKXD I amEp W
FAY "H iQ 8@ v ir Q Qy

ADC =~ 2 aAT @ ADCH AQ' 1 ADC_SMPR| &+ A G SMP[2:0]§ I N |
AY TH MA® T b®ZT 91, '1 Tows Zja U

O "QH Vbi x

tcov= ~ H +( Q ' +05)XADCH - Q

&b X

E ADC CLK=16MHz1 ©° ' w12yt h ~ H m35A ADCH - QX

tcow=¢€ 3.5+125 xADCH + Q=16XxADCH - Q =15

EOSMP %Oy 1 ~ =~ 4 Gl

ce 04§ (CONT=0, DISCEN=0)

DK QWAi I ADC'E K2° Q 'QA® @ E ADC_CFGR1 | & A @i
CONT=01 DISCEN=0'Hi ADCHD K Q%A
ADC Q' +i BYA|kuvoy

A p ADC_CR| &% a J ADSTARTH

A T AT

pz° B QQ 1 Y%k QHG& o x

A NEQQI " 6 16y| é+ ADC DRA
A EOC( "Qd  %0)%0 J y

A NEOCIEyJy, £1 AAA
A6 2° QH&o x

A EOSEQEZ" " J )%O0Jy
A NEOSIEyJH. fF1 AAA
"QJ o1 ADCYy B~ AW A’ T ADSTART Ay
Fxy o LT AY A YR108 A Q2°
N~ 04 a (CONT=1)
P A QWAAILE TA& T A’ TF11ADCE AZ2Z° Q "QA&GE Kh
s O AAD'E ~ a@iz’' "Q E| &% ADC_CFGR1a B CONT=1 Hi ADC "Om A
QWA ADC Q' i BYA|KkDOYX
A p ADC CR| é* A J ADSTARTH
A1 AT
pz’ B QQ | YK QHGc X
A NEQQ]* € ® 16y| é+ ADC DRA
A EOC( "QJ %0 )%0 Jy
A NEOCIEy Ay, f1 AAA
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12.3.10.

12.3.11.

°

A 2 "QHE o
A EOSEQEZ" " J )%O.JHy
A N EOSEQIEy Jy. f1 AAA
K2° QJ o1 ADCNo A QO a @iz’
Fx% Qo LoV AY A Yml08 A Q2°
ADC | T a HIz: A € discontinuous? "Q¥A = A e continuous? QWA1 p YU

i (DISCEN=Li CONT=1)i T N WD K Q%A

\ 04 & (DISCEN=1)

A QwA+ | ADC _CFGR1| é+ a WIDISCENyT Ak
n AWA (DISCEN=1)i | TG 1@ A Tokohep A2 aBkK Q
ri DISCEN=OHI A TG& T A T18' @k vhep Az’ AEBA® Q

&b x
DISCEN=1, ov o 0, 3,7, 100
K 1st A X OA Qh A EOC’ T+ 1

K 2d A X 3 Qh A EOC’ T+ 1
K 39 AX 7 Qh A EOC’ T+ 1
K 40 A Y 10 Qhfi1 EOC> EOSEQ’ T
K 50 A x 0 Qh A EOC’ T ¢ 1
K 60 A X 3 Qh A EOC’ 71 f 1

K ...

DISCEN=0, ou o 0, 3, 7, 100

K 1t A x QAHTQEZ® QI 8K m® 0,3,7= 10

Yek QH&1L F1 A EOC’ T1 Q we A I f1 EOCUV | Fo A EOSEQ
T

KYM A" T h AADHTQEz" 1Q

Fx ADCa Hiz: AwAs A QwAT ! 1@ w1 p Mu 1 (DISCEN =L

CONT=1)i T NmDK QWA

' N ADC O (ADSTART)

T1 1 ADSTART=1k 0 ADC Q
E ADSTART J1 . "Qx
A E EXTEN=0xO( T A)HI Yo AD

A E fEXTEN>OxOHI pi AA O® 1 A®Gp ~AD

ADSTARTH Cxzz  * °° ADC "QHAT £* p EADC/Z:M Hi ' A I
ADSTART=0

ADSTARTH '+ 71 |

A bk QwA+ T A (CONT=0Oi EXTSEL=0x0)

o

K p2z 0d o (EOSEQ-=1)
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A Discontinuous Q%WA' T A (CONT=01 DISCEN=1, EXTSEL=0x0)
-p QJ @ (EOC=1)
A pAG@Er i (CONT=X1 EXTSEL=X)
Kp T T X'E ADSTP |V «d
Fxp A ¥A (CONT=1)i | ADSTARTH ] i * EOSEQAA@ 1 ] 1 Ts+1s 0 AA
D2z° " E T A 'OmDK QWA (CONT=0 and EXTSEL =0x01),, E EOSEQ %.0

Jo 1 ADSTARTj h ~ 1t Jo &8 d- T A J ADSTARTHHh . 31 T A
T T AWAILSTARTI 'y 3Y1T61 WK T AT O

12.3.12. 0Q
QAT BFH + k0 QH = Q' ORE K H 46

tADC = tSMPL + tSAR =[ 3.5 [min + 12.5 |12bit ] x tADC_CLK
tADC = tSMPL + tSAR = 218.75ns |min + 781.25 ns |12bit = 1 15 |min (for fADC_CLK = 16 MHz)

State  Start | Smpling CH(n}  Converting X Smpling CH(n+1)
Analog Channel CH(n) X CH(n+1)
set by SW
ADSTART < ISMPL i tSAR o
set by HW  j v cleared by SW
EOC
set by HW v cleared by SW
EOSMP y A y
ADC_DR DATA NL DATA N

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

g 124%WQ 'QH2
12.3.13. Y5 S A" 'O(ADSTP)

T T J ADC CR| &+ a8 ADSTP=1! @Qyi E * p B QI 4 y ADC GIHA X
ADC WM TO61 Wi K QAB
T

E ADSTP* Jm U yME @ QaBh QJ' BAADCDR| &vj 1 E o8 Q
6 “A)
"Ew2® O ABX¢y (0 Ak O ADCHh71 A®E2° Q)

N Y ADSTP= ADSTARTH . 1 ]O
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set by SW
DEN Y A
cleared by HW
set byiSW
ADSTART = Y ! Y
State OFF ) Start X Smpling Cth) ) Converting X OFF
ADSTP Ay
ADCDR DATA NL
g 125y BHzZ
12.3.14. v r Ou r ¢ (EXTSEL,EXTEN)

K Q4 Az2° @ Q + TAav T (b x h Hw VADG) A N EXTEN[1:0] >
poobt1, v TRUTA Owml &¢i ! @122 A Q E 1 J ADSTART=1 Hi A
"O(I)(I)

E* p ADC QHIYM T A h 06X
E ADSTART=0HI yM T A hoX
12-2v A
Source EXTEN[1:0]

As 4T B 00
pi s d 01
pi s 4 10

pi "1 r~5d 11

Fxp "QHY Al &t @w EXTSEL[20]i  yi1: O A QT

PN, QT e A T¢ A" T 4 ADC_CR| é+ A @ ADSTART y

rf

12-3v A
Name Source EXTSEL[2:0]
EXTO TIM1_TRGO 000
EXT1 TIM1_CC4 001
EXT2 TIM14 _CCO 010
EXT3 Reserved 011
EXT4 Reserved 100
EXT5 Reserved 101
EXT6 Reserved 110
EXT7 Reserved 111
Fx B QHv AOj T w
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12.3.14.1. O 04+ &

T H Q " n~ oo QH (tSAR)T ! 108 Q 'l J ADC_CFGR1]
& " A B RES[1:0] T J w 12/10/8/6 4 WA EZ7 j 4y QQHI ' T Ho Q '
rT o QH QJ' 3 12§KyhHy O
VWA N K W QH 1 bi AT X
12-4 Q "' QH
RESSEL tsar tsar(nNs) @ tsmp tanc(tsvp = 3.5) tsar(ns) @
[1:0] (ADC'Q ~ 1) fapc = 24MHz (ADCQ ~ 1) (ADCQ "~ 1) fapc = 24MHz
12 12.5 521ns 35 16 667ns
10 10.5 438ns 35 14 583ns
8 8.5 396ns 35 12 500ns
6 6.5 271ns 35 10 417ns

12.3.142. 01 Y/ -1V
ADC ~ Z1 %k Q4 (EOC)’ T
fip ADC DRI é+ A @ A "QQQ&d@c 1 ADCp ADC ISR| é+ o J EOC %0
‘QH& E ADC_IERA BEOCIEJ® 1HI , hf1 A EOCAA EOC%0' 1 1|
& ADCDRI| é+r |
ADCa ™ ADCISR| é# AN, ~ 31d %O EOSMP EOSMP %0! * 1 Ep
ADC_IER| &+ A BIEOSMPIEJ W 191 . hf1 A EOSMPA A

12.3.14.3. 2 01 Y (EOSEQ flag)
ADC "~ Z1 %kK2° QJ (EOSEQ)' T

i A Q2° Wepe A NQRQOG@Oe 1 ADCp ADC_ISRI é+ A J EOSEQ %.0
E ADC_IERA @ EOSEQIEY J 1Hi , hf1 AA EOSEQ%O0* 71  1]0
12.3.14.4. -Q f

ADSTART Y T Y

EOC AL Al AL AL AL AL AL AL AL 4]

EOSEQ Al y

SCANDIR

State OFF)_cH1) cH2) cHs){cH1of CHL OFF __ J(cH1i{ cH1o( cHs) cH2) CHI _ OFF

DR D2 D10 D11 p11) p1o) D5 f D2 { DL

by S/W by Hw A

g 1262° WK Q T A
1. EXTEN=0x0, CONT=0
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2. CHSEL=0x20601, WAIT=0

3. ADC_CLK @F 771 START T AT K "Q
S0E° Q4 i1 K T AéT O®
ADSTART y T
ADSTP y
EOC AL AL AL AL AL AL AL AL AL AL / W WA
EOSEQ Al L 1
SCANDIR
State OFF} CH f Ck2 [ CH CHOXCHI1f CH) CH { CH f CHO} CH1 STOP XCH.l CHO | CH
DR (D1 { D2 X D5 Y Do) o1 bt § D2 { D5 ) D1o DLL D11\ D10
bysw T byHw A

1272 B A Q, T A

1. EXTEN=0x0, CONT=1,

2. CHSEL=0x20601, WAIT=0

ADSTART
e _F 71 ] " ] L
EOC A:c A:: A:c A:: A:: A:i A:: A\:: Ak:: A::

EOSEQ W y
State OFF] CH1) CH2) CH5CH10f CH1 OFF X CH1f CH23i CH5[CH10l CH1 OFF

DR p1 ¥ b2 { ps Y p1o D1l p1 ) b2 ) ps ) p1o) pi11
by SIW by HwW A
triggered__ ignored *

g 1282° Wbk Q, T A

1. EXTSEL=TRGx, EXTEN=0x1 (i " ~ ), CONT=0

2. CHSEL=0xF, SCANDIR=0

~ START @' § ¢ START:1-
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ADSTART v
re _F L[ L [
ADSTP 4
EOC AL AL AL AL AL AL AL AL AL AL
EOSEQ Al 1
SCANDIR T
State OFF) cH | crz ] crs JcaofcHIj cH cr [ crs [ cHoj Ccall STOP
DR DL b2 Y b5 (o) putf pi )\ b2 § D5 ) Do D11
by SW byHw A
triggered T ignored *

6 122° @ A Q. T A
1. EXTSEL=TRGx, EXTEN=0x2 (i ~ ), CONT=1
2. CHSEL=0xF, SCANDIR=0, WAIT=0

12.3.15. A"ON P

12.3.15.1. AOL Egu A0l (ADC_DR, ALIGN)
p¥%K QJ (EEOC Tf1 HN QB QQ €@ 164K ADC DRQQ| &+ A
ADC DR QQf AmA JG@QQOM = Q@ ' @Ww ADC CFGR1| &%+ A G ALIGN y 7
22 0QQéE UM AAL QO mL M (ALIGN=0)&at M  (ALIGN=1)
12-5'QQ| é+ = QQM

ALIGN | RESSEL |15 |14 |13 |12 |11 |10 | 9 | 8 | 7 |6 |5 |4 |3 |2 |10
0X0 0X0 DATA[11:0]
0X1 0X0 DATA[9:0] 0X0
0
0X2 0X0 DATA[7:0] 0x0
0X3 0X0 DATA[6:0] 0X0
0X0 DATA[11:0] 0X0
0X1 DATA[9:0] 0X0 0X0
1
0X2 DATA[7:0] 0x0 0X0
0X3 DATA[6:0] 0X0 0X0

12.3.15.2. ADC (OVR, OVRMOD)
ADC = %0 (OVR)T 'Y AA" N "' T1 E MQB®QQ CPUs3H nHI D A Q
QRQQT 4 ®OHI 6 A1~ ADC
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N EOC WY1y @iy i1 H AAS QTJ4H&1 y CPUShp ADC ISR &+ A
OVR %0 H " ADC E ADC IER| é+ A @I OVRIE J gy Hi 4 A ADC

A A

E "' TA1 HE ADChAAHAXhAA Q T"hyBXey A2 Q! 1

T J ADC_CR| é+ A GIADSTPW 1 y B ADC QOVR%O!' v 1 & |

EAd ' T Hi! M ADC_CFGR1| &+ a @OVRMODY J ADC'QQ| &+ a @BIQ

o 3'Y i 't

A OVRMOD=0

K A " 13YQQ é+ wié& B “xe @RV 3'YI A@ QQQbA X OVR

3Ymll . 9 A Qh E HJ® BbA

A OVRMOD=1

K QQl év1 oG QJ° ~“HYX ° @W0Ob 1 NOVRI'Ym Ll _ @ A Q 'E
h ADC_DR| é® é &  we Qo' &

ADSTART | t

ADSTP T v
EOC W \l;ﬂ;‘ \7

[

Lo i L i |
EOSEQ Al S L —A |
1B
State  OFF] cH1) cH2) cHs)cHib{cHiY cha) dn2{ cHb) cHid( €H1Y T sToOP
I | | [ [ | |
DR A i a : i
(OVRMODE=0) pif p2 Y ps) Dpio: ) Di1) D2 D5 - - D11
7 T T T T T T T
Lio | L | Ioi
DR D1 D2 { D5 ) p1o) pigf b1 Dﬁ D5 bloxi D11
(OVRMODE=1) T R e e
i jloemn]; ; [ovemn]
Read access |_| |_| |_| |_] |_[ |_] H |_|
bysw T by HW A
01210
12.3.16. yind 9
12.3.16.1. ~ nA 0+ &
s DA QWA 1272 p H HUp T@3WYpZtYyza@oli  Etp TWAT | K
" F4 ADC = G
Ep ADC CFGR1| é" A J WAITwW 1HI AAG QF Gp. & & ADC QQ NnHo (%

b ADCDR| é+ A®QQ nd& EOC%OT | ) AD i d4s Z ADC y =5
ZJV 1 n ADCQQ ¥ @A |

Fx
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1.E* p Qads LA F4 @ T 1y . TF198 A h 86X
ADSTART t

ADSTP T v
EOC A_\!, Y 1 [N Y l
i i |
EOSEQ ; L ;
! | !

State  OFF) cH1) pLY) CHs pLY J cHs) sToP
T |

i i
| D1 p11 D1 D5
i ' i

Read access H H H H

DR
(OVRMODE=0)

O
]

|w)
>t
2 dd = = o
(e}
I
=
o
[t
<]. —. 4
-
(o]
T
=

bysw T bynw A

612l va QWA
1. EXTEN=0x0, CONT=1
2. CHSEL=0x3, SCANDIR=0

12.3.17. 4 H1 8

AWD WO~ i @ {1+ p ADC CFGR1| é+# A G AWDENY Jyr Ak E! 727 { A

() & A6 Al A U324, h(14#)
b w0328 Q' ADCH:H 6a 2 O&'Hi AWD WO~ i @' dy Uy 6
AY T wr U® 12 GG QQUEIADC_ HTR= ADC LTR 164 | €+ A WO~ i a Al 1

J ADC_IER| &+ A AWDIEy | & AWD %0y' 1 71 11 | E "Q@EQQ
''m2 12y ( DRES[L0]yl " h), AY é&@Hyo 3Y] 1+ mjp QQ Qs
Yt M = 12y @A A %
12-6 WO~ i %

“HT Y@ N

YA _ Q
vé OACe TI e
00: 12-bit DATA[11:0] LT[11:0] and HT[11:0]
_ T Ao J LT[L:0]= HT[1:0]
01: 10-bit DATA[11:2],00 LT[11:0] and HT[11:0]
% 00
_ T Ao J LT[30F HT[3:0]
10: 8-bit DATA[11:4],0000 LT[11:0] and HT[11:0]
% 0000
_ T Ao J LT[5:0]7 HT[5:0]
11: 6-bit DATA[11:6],000000 LT[11:0] and HT[11:0]

% 000000
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Analog volta%ie
HT
Guarded area
LT >
g 121 280~ i 3in
12-7 WO~ i 0
Channels guarded by the analog watchdog AWDSGL bit AWDEN bit

None X 0
All channels 0 1
Single channel 1 1

12.3.17.1. ADC_AWD _OUT3M  Fw

WO~ i A . T3N wii1 ADCAWD OUT i 1 @i hH+ TIMIBIETR =
gV 4

k 7 ®O~ 1 Hi N3 ADC_AWD_OUTY

A EJ4 AWDCH O Q . Y2 6H N J ADC_AWD_OUT

A pi AJ4 AWDCH Ot i QJ ec 1 ADC_AWD OUTpAY @ Benvy

b3

b i AP3T W QK . AY@ &1 EN3IYRI1
' 1 ADC'He N ADDIS J #w 1'H{ ADC_AWD_OUTCh ¢ 4 FYi y B "Qe ADSTP
Jw 17" T h | ADC_AWDx_OUT'

AWD %0 T JX* T¢yxXAWD %OM ADC AWD OUT @i G =®& 9 ¢ b1 b

| %01 . ADC_AWDx_OUT! @° "Q1 & AWDx %O 3 'Y % 1

ADC_AWD OUT3 N+ PCLK: | &
AWD% p %% ADC QJ HE

12.3.18. 3 weOpuJ] 34:=p
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-

ADECOMP 1
adc cer:vref driver
/I
//
/ VREFCMP .| COMP ANA
, >
| VREBUBELL: o -
| eerey ||/ AN .
ADC . NG
controller VREFbuftrim [ 4: O] \\\\v VREEINT ADE ANA
VCCA |
VREFBUF VREBUE D
VREBUEN . T
i
VREBUEN
6 1203AD@aIa 1 g,
oyeyw! @rr d wr@i eoy (TI)
Oy ey i ADC = 1171372 Qeyr@a® AQE 0Oyeyr o
'H o 2:2: datasheet/, ©@iTs temp@ion & EOyey*® = /A& Hi ey ! @kE:AD
WA
Oy ey 29 Oy&G46wprvt Hi T v Or% YAho4i T.
A yi1 % @ 6h fBd pm A, Xn3épva1éUns
7 Jdavae VREFINTC & AMhKD2=a A ADC= %
Fx 0  J TSVREFY! w3 bAJ XxOYy ey+" VREFINT
TSEN control bit
Temperature, R
sensor TS—VlN
ADC
BG —— —»VREFINT
VREFEN control bit
g 1214yeyH>vads
oy

bMrOyey+x

1 ‘O ADC1_IN8 3y

2. iTQr T T W O AT mE T OH

3. p ADCCCR| &% a J TSENYT[ o KADWAI GOy ey

4. 1 Jp ADC_CR| &+ a @i ADSTARTY (O 1 v A )l k0 ADC Q
5. k ADC DR| é% A n VSENSE QQ0Q

6. T 3A QOY X
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12.3.19.

A "YQan Qi csoi o—— VY

TSCAL2TH 85t Oy ey @b ~ 6
TSCALLH 30t Oy ey @b ~ 6
TSDATAT ADC "Quiih .6

Fx ey  xAd>WAi o H T*,
H 1t N "N AdH pa
o1 Bvads \h BEVeed A

i 3 AV @A, T b Vec@bd a 6y

@'Y 0 005pH®

T Veed af \ Vchannnely

VREFINTd h 6% 1.2V
VCHANNEL T day

ADC_DATAT ADC_DR B QQRQY

4096 " & 124

ii ®WivddadoOk™ ™ pPé&ea

i Al @A, 7 h Vdda@Eh a 6

VREFINT d h © & 1.2V
VCHANNEL { 9P

ADC_DATAT ADC DR @& "QQQuy

4096 "~ w12y

ADC A H

ADCA A! * @iy " TF1X

A yM K@ QJ (EOC%O0)
A 2° "QJ (EOS%0)

A EwWO~ isda1 (AWD %0)
A E 7 4Jd A1 (EOSMP %0)
A EQQ " A1 (OVR%O)

" s A Al 413 b3 J ADCA A

4 ADEN= TSENH

00000 "Yd

.6,0000 "d

W60 CH——— wobo

J

o mn o 0,0800 WD,
w0 00 LU OBGB— Wwoo

I ADCki 29k 0O AkD

' DAavae VREFINTZ @3 i f
Y A Vdda=33VADC n @b ~ QQ @i %, ~ h®ivdda®d a1 W
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12-8AD G A
AH T T o aAo’
QJd EOC EOCIE
2 foN EOS EOSIE
wo~ i '8y AWD AWDIE
RN EOSMP EOSMPIE
OVR OVRIE
12.4. ADCL E 5
12.4.1. ADCA Hu o L E 6 (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. Se Se Res Res Res. Res Res
15 [14 |13 J12 11 J10 |9 8 7 6 |5 |4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | AWD se se OVR SOSE EOC EOSM Res
rc_w U W | oowl
1 1 - 1 -
Bit Name R/W Reset Value Function
31:8 Reserved - - Reserved
WO~ i
E Qaé ADC_LTR> ADC_HTR| &+ A Y
7 AWD RC_W1 0 OH Ty T"1|”
- oxnwo~ i tatedd 1T T %o
6t
Ix WO~ 1" 1A
6:5 Reserved - - Reserved
ADC
E Al Hi, Ty 3y E EOC%OT
4 OVR RC_W1 0 KAGE QT Ha& - 1]o
oxn Ated 17TZv=] ¢
1x TAd
27 J %0
CHSELy "O@iz° "QJ H 14y 9 T 1
3 EOSEQ RC_W1 0 ho . .
0x Q2 =®Hasda 1T42V= | %o
6t
1x "Qz° Hé&
2 EOC RC W1 0 QJ %0
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Bit Name R/W Reset Value Function
E %A %K "QJ ¢ ABIQQJ ! @k ADC_DR
| & Hi. 144 ¥ 1 1]oa
ADCDR| &+ JoO
0x Q=OHae da 1T42V> | %o
0¢
1x QT H&
TJ %01 p ek QEE 1d Hi. T4y
gt 1 1]o0
1 EOSMP RC W1 0 oxj'p -~ 4J Hedda tT4zyv= |
%00 T
Ix - ad
0 Reserved - - Reserved
12.42. ADCAHa AL Ep (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
Res | Res | Res | Res | Res | Res | Res | Res 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 | Re. | AWDI | Res | Res | OVRI | EOSE | EO- | EOSMPI | Res
S E E QIE CIE E
rw rw rw rw rw
Bit Name R/W Reset Value Function
31:8 Reserved - - Reserved
WO~ i AAAE Yy
11 a4 wo~ iaAA
7 AWDIE RW 0 . .
Ox WO~ i aAj A&
1x WO~ i A AA
6:5 Reserved - - Reserved
ADC AAAE y
4 OVRIE RW 0 ' I o . Aj\/ET
0x ADC A Aj A&t
1x ADC A A E
2°J AAAE Yy
1] 60 270 AAAE
3 EOSEQIE RW 0 R _
0xz J AAj Al
1x 2 ° A A AEl
Ql AAE§y
2 EOCIE RW 0 1] &l Ql AAAE Yy
Ox QJ AAj A
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Bit Name R/W Reset Value Function
1Ix QJ aAAE
T %0J A A&y
1] &l QT %0J aAy
1 EOSMPIE RW 0 L ) )
0x %OJ A Aj Al
1Ix ~ %0J a A MFE
0 Reserved - - Reserved
" X E ADSTART=0H( 3=y M Q p ) T! @ Ry
12.43. ADCO L Eg (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
éEL Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res | Res | Res | Res Res. Res | Res
rs
15 14 13 12 11 10 9 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res. | Res. | Res. Q‘I[')P Res. S'I@EI%T g?s ADEN
rs rs rs rs
Bit Name R/W Reset Value Function
ADC> “ kD1 T JkUOADC> 1 >* Haoe 71s v |
0
31 ADCAL RS 0 0:> " Hé
1:" 1>* ADCI w®m1 "> *p
Fx 17151 o, 11
30:5 Reserved - - Reserved
ADCYy B QU m
Tlyy B> BA* Wi "Qe ADSTPU m{
E Q BAXh tipA@ QumH Thi] H
4 ADSTP RS 0
0:=®* p BiIADCY B "Qu rp
1.7 1y BADCI =1 A ADSTPU " p A
T ywOm) QHA
3 Reserved - - Reserved
ADCk DU m
TJdy ykoADC Q | QEXTEN[1x O Jr ~ h
Q 1Nokvr T+ T AT Tr KO
2 ADSTART RS 0 ot 6@?‘ "
i gpK QWA (CONT=0, DISCEN=0), O T UL H
(EXTEN=00)X 2° "QH & He EOSEQ %0 J H
ip A Q%A (CONT=0, DISCEN=1),E T 0 H(EX-
TEN=00)X "QJ %0Oe EOC%O 1y
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Bit Name R/W Reset Value Function
i THWY 1 X'E ADSTPU mye @ | a2 H ADSTP %O w
1 JoeH
0:=&* p G ADC  "Q
1:" 1k v ADCI w1 ADC* p"HA' {* p
Fx TE ®E ADEN=1h ADDIS=0H¢ i J ADSTART=L1.
T ymOm) Q'HA
ADEN™ B i
Ty BADCXh ADC 3¢ 2 11 bitt E
ADC " Be ADEN . 1 ] @ HC
1 ADDIS RS 0 0x = @ ADDIS commond ongoing
1: © 17 BADCt 1 ~ ADDIS"Yn* p'E
Fx J ADDIS® 1®®E { p ADEN=1Xh ADSTART=0H
e 3=60 10 4
ADC A&l v m
T4y 4y A& ADCI ADCN  t "HA T §wOw]
0 ADEN RS 0 @ "HA
0:j A1 ADC (OFF state)
1: £1 ADC
12.44. ADC 1L E 6 1(ADC_CFGR1)
Address offset: Ox0C
Reset value: 0x0000 0000
31 | 30 29 | 28 [ 27 [ 26 | 25 | 24 23 22 21 | 20 |19 ] 18 17 | 16
Res Res. AWDCH Res Res AVY\IDE AWDS Res. Re | Re Res. | Res ?le
GL S N
RW | RW | RW | RW RW RW RW
15 | 14 13 12 11 [ 10 | 9 8 7 6 5 4 | 3 2 1 0
Res | WAI | CON RO|\>|/O Res | Res | Res EXTSEL ALIG | RES_SE | SCA | Res | Res
T T y N L NDIR
RW | RW | RW RW | RW RW rRw | R R Ry
W | w
Bit Name R/W Reset Value Function
31:30 Reserved - - Reserved
WO~ i o gt o= 4oy
wo~ 174 om R
0000x ADC¥®O = 0
0001x ADC®O 3 1
29:26 AWDCH][3:0] RW 0000 e
1011x ADC¥O = 11
1100x ADC¥O = 12
THéXx 39y
" X AWDCH[3:0]y J @ O 4’ CHSELR
| &n
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Kk E ADSART=0He 3 =" p @i "Qf bl T
Ry
25:24 Reserved - - Reserved
WO~ i
AL I
23 AWDEN RW 0 oX F’WON i
1x At WO~ i
I x xk E ADSTART=0He . 3 =&" p W0 bl
1 Py
R A GaAd Al WO~ i
T PIERN | yi ! @p AWDCHI[3:.0]y J G
i G0AR i E da” Bwo~ i
22 AWDSGL RW 0 OxpAc i /Ef wo™ 4
Ixp A i Al WO~ i g AWDCH[3:0] J.u A
4
F X kK E ADSTART=0'He . 3=&* p W QL bl
1T Py
21:17 Reserved - - Reserved
N WA El
AL IR | gyt A T B N WA
ox B N WA
16 DISCEN RW 0 X 'CE' ,” WA _ ) }
j I ion A& AwWAWE AwWAL o B U
DISCEN=1 > CONT=1.
I x xk E ADSTART=0He . 3 =&* p W QT bl
1 Py
15 Reserved - - Reserved
v E QWA
P | gyt AT BYé QWA
14 WAIT RW 0 ox ™ f "Qwétb
Ix Mé "QOWAe A
I x k E ADSTART=0He . 3 =&" p @& QT Bl
1T Py
DK/ A QWA
P | B b Jdwu oy | ¢
. R® AA1T HR ~ A1 Q
13 CONT RW 0 j'inAE AWAWE AwWAyu B U
DISCEN=1 > CONT=1.
F X kK E ADSTART=0He . 3=&* p W QL bl
T Py
1 N WA
AL IER | H1 4Q0 Ang@iaA
12 OVRMOD RW 0 Ox E A1 Hl ADCDR| é+ 3016
1x E A1 HL ADCDR| &% h i ¥ 7QJ°
€
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F X kK E ADSTART=0He . 3=&* g W QT bl
T Py

v VA =Ilé¢ O

PN | g1 O ol &= A& 0

00x. T LVs4dj A e TKOL QU

Olxi "~ T U0sd

11:10 EXTEN[1:0] RW 00
1071 ~ T U0s
1xi "~>7 ~ T 054
I x k E ADSTART=0He . 3 =& p w0 bl
1 Py
9 Reserved - - Reserved

v U 'O( E ADSART=0He . 3 =& p o)
Qe T Py)
y O A Qk o g

000x TRGO(TIM1_TRGO)

001x TRG1(TIM1_CCA4)

8:6 EXTSEL[2:0] RW 000 010x TRG2(TIM14_CCO)

011x TRG3(Reserved)

100x TRG4(Reserved)

101x TRG5(Reserved)

110x TRG6(Reserved)

111x TRG(Reserved)

QQM
1 4= ] y OLM &t ™
5 ALIGN RW 0 oX L M
Ixt M
I x k E ADSTART=0He . 3 =&" p W QT bl
1T Py
00 }
T J y O 1Q
00x 12y
4:3 RESSELJ[1:0] RW 00 01y 104
10x 84y
11x 64
Fx xk E ADEN=OH' 1 'HA Py
"E®z° Ab
7' J=] by1 OE®z’® Ab
2 SCANDIR RW 0 Ox® i ex 0 ) 114
Ix b i € x 11 0¢
Kk E ADSART=0He 3 =" p @i QT bl T
© Py
1:0 Reserved - - Reserved

1245. ADC -Q L Eg (ADC_SMPR)

Address offset: 0x14
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Reset value: 0x0000 0000

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

Bit Name R/W Reset Value Function

31:3 Reserved - - Reserved
H O
T' 4 y O X0 T H
000x 3.5ADCH v Q
001x 55ADCH v Q
010x 75ADC'H - Q
011 135ADCH - Q
100x 285 ADCH -« Q
101X 41.5ADCH - Q
110x 1345ADC'H v Q
111x 239.5ADCH - Q
K E ADSTART=0He . 3 =" p @ QL Bl
1T Py

2:0 SMP[2:0] RW 0

1246. ADCTi ¥ e L Ep (ADC_TR)

Address offset: 0x20
Reset value: OxOFFF 0000

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

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

RwW | Rw | Rw | RW | Rw | RwW | RW | RW | rw | RW | RW | RW

Bit Name R/W Reset Value Function
31:28 Reserved - - Reserved
WO~ i 2]
T' 1 hewo~ i S]
27:16 HT[11:0] RW OxFFF
Kk E ADSTART=0 He K 3 =" p GE "QC b
T Py
15:12 Reserved - - Reserved
wo~ i H é
T! 1 hewo~ i H &
11:0 LT[11:0] RW 0x000
Kk E ADSTART=0 He 3 =&* p Wi QT b

T Py
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12.47. ADC

"HL E g (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
Se Ee Ee Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.
15 |14 |13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | Re | Re EES EES EES CHS |CHS |CHS |CHS |CHS | CHS | CHS | CHS | CHS | CHS
S. S. S. 12 1 10 EL9 |EL8 |EL7 |EL6 |ELS |EL4 |EL3 |EL2 |[EL1 |ELO
RW RW RW RW RW RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31:13 Reserved - - Reserved
12¢ VCCA/3] 'Ol
Ox ° A
12 CHSEL12 RW 0 Ix A
Kk E ADSART=0'He, 3=&" p @i QT bl
Ty
11le VREFINTZ ‘O
ox " A
11 CHSEL11 RW 0 Ix A
Kk E ADSART=0'He, 3=&" p @i Qb
Ty
10e TST 'O
ox " A
10 CHSEL10 RW 0 Ix A
Kk E ADSART=0'He., 3=&" p @i QT b
Ty
O
T!' 4 Pyi1 hez® 1
9x 0 CHSELx RW o000 | K1 O v X
Ix 0O -X
Kk E ADSART=0'He., 3=&" p @i QT b
1T Py
12.4.8. ADC dataregister (ADC_DR)
Address offset: 0x40
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DATA[15:0]
R|IR|IRrR|IRI|IR|IRI|IRI|IRI|IR]IR|IR|IRI|IR|IRI]R]I|R
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Bit Name R/W Reset Value | Function
31:16 Reserved - - Reserved
000
15:0 DATA[15:0] R 0 y HE G i K Q W OQJ T Q@ %l éH
QO t M aat M o
12.49. ADC] ~ A1u . | Eg (ADC_CCSR)
Address offset: 0x44
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CALO CAP- | OFFSU | Res Res. Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
N. SUC C
R RC_W | RC_W1
1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CALSE | CAL- CALSMP CALSE | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
T BYP L
RW RW RW RW
Bit Name R/W Reset Value Function
Calibration flagi %0 ADC> ~ * p
31 CALON R 0 1x ADC> " * p
Ox ADC> " TJd &' kv ADC> ~
k> Toy
~ ADCo> k> T dl TA41p 1 14 0y
CALON=0, CALSEL=0,CAPSUC=1x n ® ' &
CALON=0, CALSEL=0, CAPSUC=0x CAPs> ~
30 CAPSUC RC_W1 0 CALON=0, CALSEL=1, CAPSUC =1x ADC CAPs> " &
[
CALON=0, CALSEL=1, CAPSUC =0x ADC CAPs> ’
Fxj 1 C11-C6> T eda112k> k> K
Offset> ~ ' &y
~ ADCoffset> "~ T & &1 T4 1w 1 14 0w
CALON=0, CALSEL=0,0FFSUC=0x ADC OFFSET> ’
29 OFFSUC RC_ W1 160 CALON=0, CALSEL=0, OFFSUC=1x ADC OFFSET > ~
al
CALON=0, CALSEL=1,0FFSUC=1x ADC OFFSET> ~
al
CALON=0, CALSEL=1, OFFSUC=0x ADC OFFSET > ~
28:16 Reserved - - Reserved
15 CALSET RS 0 Calibration factor selection
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Bit Name R/W Reset Value Function
Tlyep ADCAL=0e 10> o C1. 1|
1x J CAL_CXINQQA wwd &> ~ Q0
0Ox b CAL_CXIN' CAL_CXOUT @i [T © PR
nooF 1 ol
Calibration factor bypass
TJHep ADCAL=0e 10> o Cit. 1 |
CAL_CXOUT
0x ™Os 0> &a J CALSET > = @i N
CAL _CXouT
Calibration sample time seletion
i Q@i 3 Ut 4 calibration @ 4 @H v QA
QX
00x 1A ADCH + Q
13:12 CALSMP RW 0 01x 2A ADCH ~ Q
10x 4A ADCH v Q
11x 8A ADCH v Q
> H 1 SMP @ix Q 1> " JdJ""d. 1y A
hvi > v Qa [
Calibratonk ™y 1 122 O > o Kk
11 CALSEL RW 0 1x >~ OFFSET@3 1 &y
Ox E >~ OFFSET
10:0 Reserved - - Reserved
12.4.10. ADC v 1L E g (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
Re Re Re Re Re Re Re Re TSEN VREF Res Re Re Re Re Re
S S S S S S S S EN S S S S S
RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | Re Re Re | Re Re | Re | Re Verfbuff se | Re | Re | Re | Re | Re
Verfbuff_sel
s s S S s S s s — I s s S s S
RW RW RW
Bit Name R/W Reset Value Function
31 24 Reserved - - -
o " = | 5 & . &
23 TSEN RW 0 Oyey® £ g1 T SIEN | g & Al
Oyey™
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oxj A&t
1x A&t

I
e

K E ADSART=0 He K 3= ®"
" Py

p oE  "QC b T

9 Vrefint & g1 1!
g " Vrefint

s g1 A& fj Al

ox j Al

22 VREFEN RW 0 '
1x Al
K E ADSART=0 He. 3=®" p @ QL Bl T
© py

21:8 Reserved - - -
VREFBUF output voltage select
00: 0.6V

7:6 Vrefbuff_sel RW 6bo | 0115V
10: 2.048V
11: 2.5V
VrefBuffer enable

T 0J 0 1J 1

5 Vref_buffere RW 6bo0
Ox disable VrefBuffer
1x enable VrefBuffer

4 0 Reserved - - -
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12.4.11.

ADCL Eg a Y

Offset

BitWidth

Register

31
30

29
28
27

26
25
24
23

22

21

20
19
18
17
16
15

14
13

12

11
10

OO X o

Res.

AWD

rc wl

OVR
EOSEQ

EOC
EOSMP

rc wl

rc wo

rc wl
rc wl

o
o
o

o

o

o

o
o

»hOX O

ite

Res.

AWDIE

Res.

OVRIE
EOSEQIE

EOCIE
EOSMPIE

s -

s -

s -

Re
set
Val
ue

0O X O

AD

CR

ADCAL

Re
ad/
Wr
ite

Res.

ADSTP
MSBSEL

ADSTART

ADDIS
ADEN

Re
set
Val
ue

o

o
o

o

o

OO X o

AD

CF
GR

Res.

AWDCH[3:0]

Res.

AWDEN

AWDSGL

Re
ad/
Wr
ite

=

=

s =

s =

DISCEN

Res.

s =

WAIT
CONT

OVRMOD

EX-
TEN
[1:0]

o

EXTSEL

[2:0]

ALIGN

RES
SEL
[1:0]

SCANDIR

Res.

s -

s -

=

-

-

_,
-

-

=

s -

Re
set
Val
ue

AR X O

AD

SM
PR

Re
ad/

ite

Res.

S

MPO[2:
0]

=

_<
=

Re
set
Val
ue

O N X O

AD

TR

Re
ad/

ite

Res.

HT[11:0]

-

-

-

-

-

-

_,
-
-
=
-

Res.

-

-

-

=

=

_<
=
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13.

13.1.

13.2.

¥ 5 (COMP)

1K

A G 2A 1 % + & general purpose comparators{ COMP1 © | T COMP1= COMP2

bAWe' QAwp" Giwe 3 Q@timerd T  AEr
% wl @ bi &t X

A WO3IN AL F1 HI GWA, 1 i

A WwO3N
A Eml s timer@PWM . i Hi Cyclebycycle@i Li =
COMPm® 9

A %A% v &' Sk dd VL QhRb7ED A O

i~ 1/Opin

i 2¢ vccs CAaweé ®15A° Q6 (1/16 2/16 & 15/16)

i g vassa 1.5Vi 2.048Va 2.5V > C A e ml5A° QO (1/16 2/16 o 15/16)
A I @ i 1/O&a timer@ VAW A

[ OCREF_CLR' T ¢ cyclebycycle@@ Lji ¢

[ Wm0 PWM shutdown i
A  COMP1> COMP2! @4 T & window COMP
A %A COMPTOAAF1 T T1 1 AYAxHI & WAe sleep> stop WATZ @, ¢

EXTIZ
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13.3. COMPNn AY

13.3.1. COMP* f§
COMP analog COMPCTRL
COMR._WINMODE| -
COMR_INPSHLO] |~
< COMR_FRO]
VREFCMP * WINMODE i COMR_CSRL5] PAO/PA6/ PR PBS >
COMR_I COMHE_OUT >
pel ] ggmg m: > comp >CAME QUT COMHimerruptreqU§t
PALL T > COMR_INM| - oM (to EXTLY)
CS$R9)
COMR_INMSE[1:0] | v imﬁgm h
_Ocrefclr
PRLC] comR_INMo_ ¥ COME_E! > TIML_ICL
PO COMR_INM1 N TIM2_ICA
r OPA_EN « COMRHYST TIM2_ Ocref clr
TSVIN COMA_PWRMGDE0] Emg—gi
COMPVCSEL <
VREFBUE*
d [ COMPVCDIVENCOMPVCDIYS;0]
VCCA| [Nes |7 A
COMR_INPSHILO] |
VREFCMP ‘i co;ﬁ oUT >
ool COMP INF0 ), COMR_FRO - up sy -
™ COMR INPL
fig COMR_INR2__ gomR[ouT.
r 4 X COMR interrupt request
(o EXTIS)
COMR_INMSE[L:() TIML_BKL
B TIML_Ocref clr
TIML_ICL
o COMR_INMO TIve_IcA
COMR_EN TIM2_Ocref clr
P[] COMR_INM1 < — TIML6_BK
TIML7_BK
OPA_VIN
g 131% " _1 g
13.3.2. COMPN j uJ 3M
T A% v JVWIOI 0 p GPIO| é+ a 1 & WOwA
A % v 1@ p GPlIOG#H 1 { ¢ alternate function{ 1~ 1/O pin
. O @pg i R timer@ 3 Qi = iy
A i VHI PWM3 N @i O shut-down
A /A1 OCREF_CLR <38 Cycle-by-cycled Li
A Hzd @ Q
l@pv &g hb s w 7 177 % 6 UH IPGH
13-1COMR¥e QE |
COMP1 out COMP 2 out
TIM1_BRK [Ei TIM1_BRK Al

170349



PY32T020v"° v & € g

COMP1 out COMP 2 out
TIM1_OREF_CLR A&i TIM1_Ocref_clr A&f
TIM1_IC1 /L TIM1_IC1 AL
TIM1_ETR Ai TIM1_ETR /Et
AmEXTIL7 ' T AmEXTII8 ' T
PB3 . PA2

13.3.3.

13.3.4.

13.3.5.

COMP! Hu Q

COMP¥e ObAH 0 X

1) PCLKe APBclockZ 1 ¥ 4 O4 H

2) COMP H | 13> ¥W0% + | o> ¢ WO . G &> <2, 2 MZGH
| "Ow PCLK LSE& & LSI E p stop¥wAi TAHI "OLSE&a LSI

FYx

COMP¥#e Gl y 3Ny 9 APB® yO = COMP¥e T yoOX

1)APBY g1 172 COMP| & v G y

2)COMP Ty 732 %W0% + | 93> g WO _ @ &> <2, D M@y

E RCC_APBRSTR2A G y 3N &£l ¢ | COMP®#e PRESETn> COMP_RSETn3N h

H
N B /1
% H ! @1t pGu@r 1 @b Lsgy3i M:ro:-hi i 666G oWz .3

pdw@ &+ > PCe program counterl ¢ Hi %+ @W Y| T @

1% % Wi ="dléenl @ "3ieE

bl éwr @ HG&1 COMPxLocky J& Lt AéQAl e w8E | YU COMPxLock

3ikiz YQome yzNeye

Window 8 g
Window % + @At T ~ { w02 afi ¢ pH> 6. hn
I @& bA% v _ & window% + T l@mOda2aH 1 bAY% + G non-inverting
EMIT vl 6-H 6 . i bA%% ¢ Ginverting JVve 1
Al WINMODEH 1 ' @NbH A% * @inon-invertinge + JuMZ 1 C A
I/O pin GEA T
@b E% # 18 WINMODE J 1Hi % * @ b 3341 Ni 3 COMP1INPI E WINMODE
JoHI % w@f b JINi VCOMP2INP  ~ ¥Y! @ & A IOBEpind
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13.3.6.

13.3.7.

13.3.8.

COMR_INN SEL
AN

3
COME_INN :
— ~ — COMR_OUT
COMR_INP s -

‘\

COMR_WINMODE

COMR_INN SEL
AN

X
COMR_INN
= —— COMR_OUT
COMR_INP + -
VREFCMP—— ¥~ _
COMR_INP
g 132window comparator
Hnd4a
A Sleep Modex M COMPR &9 1 % " aA! QA& t . Sleep®A
A Stop Modex M COMPR &¢ 1 % " AA! QA . Sleep®WA Stop WA
N 6!
b Ya@T Ayt U | «% #@® h, Ng®3N £ QE« L¥We1 ., «% #
g 0 Léat Knm': FRXFLTCNT[15:0] h'H @igé 3N | @ - T BQE - Lwe

 QE . Lwewm 3, 0 3N a

FYx 4 COMP- LH Ak . LAl Zp COMP_ENAl ~ Hd
« L7 Ygbix

COMPEN
FLTEN
—>

_><_

FLTCNT v_ W (FLTCNT+1)T

3 13B% L

COMP A H
M Y/ b EXTI Q Ms extended interrupts and eventsx M D
EXTI line’ F £ HQ N [ v 0 44 T NvIC
e
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13.4. COMPL Ep

13.4.1. COMP10(G U o

L E g (COMP1_CSR)

Address offset:0x00
Reset value:0x0000 0000
31 30 29 28 27 26 25 [ 2423 [ 22212019 18 [17 ] 16
COMP PW
Re | COMP_ | TIM_EXTIL_ O | Re | COMP_V _ Re | RM | Re
s. | our UT_SEL s. | CSEL VES'V COMP_VCDIV[5:0] s. | op | s | Res
- E
R RW RW RW RW RW
15 14 13 12 11 10 98] 7[6]5]4]s3 2 1 0
PO INPSEL][ CO
LA Res. Res. Re | WINMOD Res. INM?EL[ Re | Re | Re | Res | Re MP1
RI S. E 1y 0] 1:0] s s. | s S.
EN
TY -
R
W - - RwW - RW RwW RW
Bit Name R/W Reset Value Function
31 Reserved - - Reserved
comMPl ., "6
30 COMP_OUT R - HE 1 Er1” COMPlpd4 I & O
OW
COMP1 TIM/EXTI O
. L ’ N
29 TIM_EXTI_OUT_SEL RW 0 Oxj 4 « -1 ana_out” i TIM/EXTI
1x ‘O PAD i ©8i comp_out
TIM/EXTI
28 Reserved - - -
VREFCMP reference source selection.
VREFCMP is enabled by VREFINT_EN.
27 COMP_VCSEL RW 0 0: VREFBUF
1: VCC, VREFINT and VREFBUF is not available at
COMP_VCSEL=1.
VREFCMP voltage divider enable signal
26 comP_VRV-R' RW 0 High means enable VREFCMP voltage divider
COMP1,COMP2° a O
000000: 1/64 Vref
000001: 2/64 Vref
25:20 COMP_VCDIVI[5:0] RW 0 000010: 3/64 Vref
e
111110: 63/64 Vref
111111: Vref
19 Reserved - - Reserved
COMP11 &wA O
‘O 1 &= %ar WECOMPlGE Y
18 PWRMODE RW 0 )
0x High speed
1x Medium speed
17:16 Reserved - - Reserved
COMP1Il & O
T | [
15 POLARITY RW 0 .
Oxjrbp
1Ixr b
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Bit Name R/W Reset Value Function
14:12 Reserved - - Reserved
COMP1 window mode enable
0: without window mode, COMP1 positive input is
11 WINMODE RW 0 COMPL1_INP
1: windows mode, COMP1 positive input is the
same as COMP2 positive input
10 Reserved
COMP1 positive input select
00: COMP1_INP<0>:PA1
9:8 INPSELJ[1:0] RW 00 01: COMP1_INP<1>:PB2
10: VREFCMP
11: reserved
COMP1 negative input select
00: COMP1_INM<0>:PAO
7:6 INMSEL[1:0] RW 00 01: COMP1_INM<1>:PB1
10: TS_VIN
11: reserved
5:1 Reserved - - Reserved
COMP1 A& y
7' T ebl=® h¢
0 COMP1_EN RW 0 .
0x Disable
1x Enable
13.4.2. COMPlq 1 L E 5 (COMP1_FR)

Address offset:0x04
Reset value:0x0000 0000

31 | 30 | 290 | 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
5% H 1 ~ oL QH
"H W APB& LSIa LSE « L Qé!
31:16 FLTCNT1 RW 0x0 _ ) i
kKQ <L Q6H J' -
"Qv Q =FLTCNT[15:0]
15:1 Reserved - - Reserved
% 4 1QE- L1t U
ox" BQE.- Lii
0 FLTEN1 RW 0x0 o )
1x A QE .« L1 i
F: yo p COMP1_EN®OHIY
13.4.3. COMP20O u o L E 6 (COMP2_CSR)
Address offset:0x10
Reset value:0x0000 0000
31 30 29 28 | 27 | 26 | 25 | 24 23 g 21 20 19 18 17 16
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Re | COMP_ TIM_EXTI_OU | Re | Re | Re Re | Re | Re PW Re
Res. RM Res.
S. ouT T_SEL S. s. | s. S S. S S.
ODE
RW R RW RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PO COM
LA Re | Re | Re | INPSEL[ | |NMSEL[ | Re | Re | Re Re
Res. Res. ) Res. P2
RIT S. S. S. 1y 0] 1:0] S. S. S. S.
Yy _EN
RW - - - RW RW RW
Bit Name R/W Reset Value Function
31 Reserved - - Reserved
cCoMP2 . "6
30 COMP_OUT R yE lEr T COMP2pdJ4 I & 'O
oW
COMP2 TIM/EXTI O
29 TIM_EXTI_OUT_SEL RW 0 Oxj 4 =« Li anaout” i TIM/EXTI
1x O ., PADi @©& comp_out TIM/EXTI
28:19 Reserved - - Reserved
COMP21 & WA O
‘O 1 GWAS ' %Gl B COMP2UE Y
18 PWRMODE RwW 0
0x High speed
1x Medium speed
17:16 Reserved - - Reserved
COMP2Il & O
TV Teb =6 R
15 POLARITY RW 0
Oxjrb
Ixr b
14:10 Reserved - - Reserved
COMP2 negative input select
00: COMP2_INM<0>:PA2
9:8 INMSEL[1:0] RW 0 01: COMP2_INM<1>:PB3
10: reserved
11: reserved
COMP2 negative input select
00: COMP2_INM<0>:PA2
7:6 INNSEL[1:0] RW 00 01: COMP2_INM<1>:PB3
10: reserved
11: reserved
5:1 Reserved - - Reserved
COMP2 A£i y
T! P eb' =& h g
0 COMP2_EN RW 0
0x Disable
1x Enable
13.44. COMP2 ! L E g (COMP2_FR)

Address offset:0x14

Reset value:0x0000 0000
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31 | 30 | 29 | 28| 27 | 26 | 25 | 24 | 23 | 22 | 21 [ 20 | 10 | 18 | 17 | 16
FLTCNT2[15:0]
RW RW RW | RW | RW RW | RW | RW RW | RW | RW | RW RW | RW | RW RW
15 14 13 12 11 10 9 8 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
5% H 2 T o L QH
"H W APBG LSI& LSE -« L Q&'
31:16 FLTCNT2 RW 0 o -
KQ <L Q6Hi 4 =+
T Qv Q=FLTCNT[15:0]
15:1 Reserved - - Reserved
% v 2QE- L1 { U
ox  BWQE.« Lif{
0 FLTEN2 RW 0 T ,
1x £ QE« L1 i
F: o p COMP2EN®WOHJHY
13.45. COMPL Egp @ g
B
ol it
ff | W | Reg
s|i|ise | & 8 & & K| €& Q&I 2 5[gy Iy o o] o <o oo
e | d r
t |t
h
= | w | = I — — =
co o 5 8 o 2 > o - o) w o ]
MP ©l o % 8 8 o a T 0 e s o
1c g = o > > g 3 2 = z <
SF 4 % ; 5 o a' @ E ¢ O R gl 4 " R %
0 SRl 8 o |9 = s o 3 & |3 "% 3 g & s 3]
x| 3 s ©l 3 8 a 0 o}
0] 2 F o 3]
O | I—  I—  I— I
Rea
aw r r r r r r r r r r r r r r r r r r
rite w Wl W|W| W| W| W| W| W w w w W| W| W| W w
Re-
\Slztlooooooooooooooo olofofo|o|o|o|o|o|o|jofoflo|lo|o]|oO
ue
CcoO E
2/' F; FLTCNT1[15:0] &
0 R Res. T
X 3
012 MRea ]
4 daw r r r r r r r r r r r r r r r r r
rite Wl W|W[W[W|[W[W|[W[W|[W|[W|[W|[W|[W|[W|W w
Re-
\5/2:oooooooooooooooooooooooooooooooo
ue
Z
" o
S i 5) 5 8
w93 5 S 2| = 2
o |a2e| |82 2|3 7|5 . °
0 s
'_
Rea O ] ]
aw r r r r r r r r r
rite w w w W| W| W| W w
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FLTCNT2[15:0]

3 Rea
d/w
rite
Re-
set
Val
ue

AP XO
N
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14. NGO HQp (TIM1)

14.1. TIM1 1K

A timere TIMIZ* 16 ' AY" ®* 0GB 0O Q" A& E!' @ 1 ARN[L T
Yox w3Ne Q Wi yd i dar1 | Lée | % . PWM Vv ™n
G VEN,  PWML
it" y=sLleeQl @Fr hH"" w>s RCCH i ° w1 xi N oN@E - 1
timere TIM1Z = 1 & TIMxZ timerf H™ Y@ j HEyM ¢ HC! Qa ¢ |

14.2. TIM1mw 9

A 16bitb i b i Gabi b i G O Q-
A 16bit! AY" W B M QM GEEH 1" 65535@ & on the flyZ
A~ 4AT AN DE
[ V0
i 7
[ PWMfi1e 1aaAO0OM WAL
I bl  wA
A ™RH AN B
A At v 3IN{ AHW=hHH | @R e od
A g Qi p QYR QQe €T AH | éw
A V' @NhHH G 3N Jmeyg™ 6T 108
A AAfF1 pQi’ T
i "Ax ™Q"bi bio 1 Qv Dpce Taany AT
i AT
[ V'Q
i %
[ gy
A "HYw A@e* I'{A ">wmhyt @ neyr d
A A VAwmY H aa’yw Q@b Lan
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Internal clockCK INT) N -
ETRF Trigger TRGO
ETRP Controller To other timers or
7 ETR_| Polarity selectio& edge Input
TIMXETH_ detector & prescaler filter 161 DACADC
HQ;’ TR TRC T/R\E;vl Stave Resetenable up/down, count
m— [ 7 1R, Controller e up '
ITR———— > TnF EQ mode
TOFRL Encoder
TLFP [ : Interface
REP
register
UN\‘ Ul
Stop clear or ugdown | |[—————> g\b
Prescale
cal
IXOR T | input filter & TIER— /\I/VCLP%\>ii ; Cél/cl\lgﬁ
TIMKCH ] L, edge detector| Tnre —»7/_* Prescaler‘—ﬂ ACCl register DTG| |
TRE !
TRFRL CQy U, i COLy
TR Input filter & | N CRE]|
TimMx Cr2[ ] > egz:dlegctor TEFR2 > QF{ Prescaler}@ﬂ CQregister M DTG[ | coour:frlcj):
TRC —»| A
™ TR C%E‘*i ﬂ C%\g
g » Input filter & IG3PS ;
TlMX_C"B[_j edge detector| TER1 ) —ﬂPrescaler}—ﬂ CGQregister P—ErD‘TG
TRE ﬁ
TUFRS ca, U, cal,
@ Input filter & | TUFRt | 1APS - OQIREFR Output
TIMX CHi edge detector EH Prescale C@register confrol
TRC —»|
ETR#
Internal break event sources
14 41i hH+"_t g
14.3. TIM1nAYY
14.3.1. Q4 c b
LAY A0 h'Hw @3 ‘T A 16y Q=T KBS O | &n A Qu
@bi Q bi QAaabibieb Q % QvH + w8
Q" s 0 | 8uws= ° w]éwl @ T Il o&E Qv p Kt &®
HI DF YUY
A Qv | &+ & TIML_CNTZ
A | &4 g TIM1_PSCZ
A s 0 | &+ & TIM1_ARRC
A &  "Q|l &+ ¢ TIM1_RCRZ
5 0 | &n X i T adda s 0 | é+ N | én "Qp TIMx_CR1
| &4 AT O Al y e ARPEZ & J 1 | érw gk NodpYsKGh A
T UEV He EDI &% E Q" ~io, ebi QW HBE of T{ XE TIMX CR1|
@M AGIUDISYM: OHIL #4 " A" T “A' 7TC @' TF1
Qn W OGETH CKCNT LI KE J° "Qr TIMX_ CRL| &+ a @ "Qn A&l
H &€ CENZ Hi CK_ CNT£ & ®
FYip J° TIMXCR| é+ @CENy@ AH v Qo1 Q+“AD 1Q
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14.3.2.

Il pY%A Qo, Hi fi1 ™" A T

6 Y
il @N QY GEH Y1 65535 Gy YO ET 922 Aep TIMx PSCI| é
HWOAGEIZ 16| &r i ©E16H QF +m Al | éHVOA w1 ET 2P H ow
A o8; HBly QT KT A" T T H T
ign, T p Hi ™ 6 QW v QiiieD
oK PSC JUutUydUuy L
CEN
Timer clock = CK_CNT ﬂ H ﬂ ﬂ
Counter register F7 XF8 @@@E 00 01 02 03
Update event(UEV) T
Prescaler control register 0 < 1
Write a new value in TIM 1_P5{
Prescaler buffer 0 1
Prescaler counter 0 1) 0 (1) 0} 1 0) 1}
g 14-2E ° vV 'Qx 1w 2HI Qv BIHZ g,
oK PSC JTUuUUUUu U gy
CEN
Timer clock = CK_CNT H ﬂ
Counter register F7 XF8 @@@E 00 01
Update event(UEV) T
Prescaler control register 0 < 3
Write a new value in TIM 1_P5{
Prescaler buffer 0 3
Prescaler counter o) 1) 23 0} 1f 2} 3}
g 14-3E ° r@Ev'Qk 1w 4Hl Qr BIHZ g,
Ap ¢ &
143.21. =s A4 a
bi QwWAI Tx0 s 0 O Qi1 tawk 0 AAD Qi Xfi1 A Qo
T
bt ¢ Qv Er_ pbi Qv ¢ KeM ¢ Qi AYZo1Fd4 T AT ¢
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p TIMX_EGRI| &+ a ( TAAGG A xWAI ) JUGHER "1 @F 1 A~ A’
T

J TIMX_CR1| &+ A®iUDISH!1 ' @ B A" Ty ~ O @ dpb | éH A" 3
ABH A&D| &% pubisy | e I Njf1"A" T oF "1 pzZ F1 A

TH Q+Xh JeosH = wwm QO o ° +oQ6j w) %u 1 b U
" TIMX CR1| é# A @URSYH( O A o) J UGHNfi1 A A T UEVI H T]j

JUF%00jf1aA) T dpQ wAi | Q" HL 2 HF 1~ A= "Q A A
EAl A A T H AGGE| &+ AL, T2 HO®QURSY) 4~ A%0Oy (TIMx_SR
| &1 AGIUIFY )

A v Qw AT # TIMXx_RCR| & G k

A s 8D éw Al | &+ @8 (TIMx_ARR)
A BTN I ) I Y | &+ G836 (TIMx_PSC| &+ ©8i k )
i g, P@DI E TIMX ARR=0x36'H Q" pj a H "y om0 A

oK_psc RERRRANNRERERa RN nREEE

CNT_EN ‘

Timer clock = CK_CNT udubiududugyyl
Counter register 31 )(32/33)(34) 35/ 36/ 09( 01)02)(03) 04 05} 08( 07
Counter overflow ﬂ

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

g 14 QY Hzgi1 g H ° +Dw1

oK_psc iUy uoy

CNT_EN |

Timer clock = CK_CNT ﬂ ﬂ T ﬂ ﬂ ﬂ ﬂ
Counter register 0034 X 0035 X 0036x 0000 X 0001 0002 OOO@C
Counter overflow H
Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

g 145 Q" HZg1 g H ° +Dm®2
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CK_PSC UL I

CNT_EN ‘

Timer clock = CK_CNT H H H ﬂ

Counter register 0035

0036 0000 0001

Counter overflow

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

g 146 QF HzZgt1 3 H ° +Dw4

CK_PSC U

CNT_EN ‘

Timer clock = CK_CNT H H ﬂ

Counter register 1F 20

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

g 147 Q" Hzgt s H ° + DmN

oK_pse Ty Ut

CNT_EN |

Timer clock = CK_CNT vy utyyl
Counter overflow [

Update event(UEV) [

Update interrupt flag(UIF) \
Auto-reload preload register FF X 36

Write a new value in TIMx_AF{'

g 14-8 Q" H2 g1 E ARPE=0H®" A’ T (TIMLLARR=G® )
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oK_pse Ty Ut

CNT_EN ‘

Timer clock = CK_CNT vy yuuuouyyyl
Counter register Fo_ ) F1{F2)(F3( P4 Fs{00{ 01)02)03/ 0405/ 0807
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

Auto-reload preload register F5 >< 36

Pal

Auto-reload shadow register F5 >< 36

Write a new value in TIMX_ARR

@ 149 Q" H2z g1 E ARPE=1H@E™ A’ 1( 3 TIM1_ARR)
14322. =i A+ 4

bji QWAL Q" ks UL WO (TIMX_ARR @i k JADP i Q@ O+t AADXs O
BIOb T QU Xfd4  AbPT o, ' T
b A~ & Qw1 bi QWAL QW xs U 036 (TIMx_ARR @i k ADbD i Q
O00ta AADxs L WIOb T QU XF1 AbT o, T

b A~ & "Q+1 Y " A TUEVY) piokK™Q A JG v Q| én w7
€ 0 TIMX RCR+1{ HE¢ hf 1 Yb"' =& ¢ Qv eo TIMXRCR=0(1 ¥k Qi
o hfi1 A T p TIMXEGRI| &+ a( TAAGG A xWAI +) JUGHI O
a”l @fr1 ATA T
4 TIMx_CR1| é+ A @GUDISy1 ' @ B A" T¢ ~ '@ dpb | &+ a’
VABH"  A&D| é+ p UDISYy |JyYOoye jhfdi"A' T o&F "1 pZ F1°7
A’ THL Q" KhXxE s or & AAD QqaH ° wjg @ Q Jyoy®
Q] w) %1 b U~ TIMX CR1| é+ A @URSH( O" A 0)1 J UGHYNF
1 A" A" 1 UEVH] 1 UF%O@F %j f1 AA> DMA o) T w dpai1'Q
1 X | QY HL 2 HF 1~ A= "Q A A
EAd ™ A" T H A®GE) &n Al Xh( QURSH@EE J) A%Oy (TIMXx_SR| &+
ABEUFY)O J yw " A T((UEV) piok™Q A J@ v Q| &+ b7
€ 0 TIMX_RCR+1Z Hé hf 1 Yb' =®A& ¢ Qv e o TIMK.RCR=0{ 1 %K Qi
o hfi1 " A T p TIMx EGRI &+ a ( TAAGO A xWAI  v) JuGy O
a” 1l @QfF1 ATA T
4 TIMX_ CR1| é+ A @iUDISH1 ' @ B"A" Ty ~ ' @ dpb | é4 A’
VABH"  A&D| é+ p UDISYy |JYOoye jhfi"A' T Oo& "1 RZ F1°
A" THi Q"KhxE s or & AAD QqaH ° wj @@ Qv Jyoy®
QR w) %Y1 b J” TIMX CR1| é*" A GURSH( O A d)1 J UGHYNr
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1
T
E

AT A" T UEVH]
X | Q" Hua Hf
AT AT T HL AQ G

0

J UF%O@F %j f1 AA> DMA o) T mw dpad
A Q A A
e H AL Xh( QURSHY@E J) A%Oy (TIMx_SR| &+

ABEUIFY )OO

A @ QH J % TIMX_RCR| &+ a G k

A WA BT W IO (TIMXx_PSC| &+ @id)

A E @ ot | é" T AW O (TIMX_ARR| &+ A @i k)

Fxs o p Q- Ve TALE % Av QNT  QuEd

@i i PE TIMX ARR=0x36'HI Q" pj 2 H ' GPHA @D
ok pse Uiy uyyyL
CNT_EN ‘

Timer clock = CK_CNT

yuUuuyyuuggyyy

Counter register

05 ),04) 03)02) 01} 00} 36) 35/ 34/ 33 3( 31 30/ 2F;

Counter overflow

]

Update event(UEV)

[

Update interrupt flag(UIF)

g 14-10

Q" HzZ gt g H ° +Dm1

CNT_EN

LT T T T T

Counter register

0002 X 0001 0000>< 0036 X 0035X 0034 X 0033

[

Update interrupt flag(UIF)

g 14-11

Q" HZ gt g H ° +Dm?2
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v aéa

CNT_EN

CK_PSC UL I

Timer clock = CK_CNT

Counter register 0001 0000 0036 0035

Counter overflow T

Update event(UEV)

Update interrupt flag(UIF)

g 14-12 Q" HZ g1 g H ° D4
oK_Psc Uy uy U
CNT_EN
Timer clock = CK_CNT ﬂ ﬂ ﬂ
Counter register 20 1F /00
Counter overflow ﬂ
Update event(UEV) ﬂ
Update interrupt flag(UIF)
g 14-13 Q" Hz g1 5 H ° D N

cK_psc Sty Uy

CNT_EN ‘

Timer clock = CK_CNT

Counter overflow

Counter register 05_) 04 03)(02(0300(36( 35(34)(33/ 32( 31(30( 2F

Update event(UEV)

Update interrupt flag(UIF)

Auto-reload preload register FF

36

Write a new value in Tl

X_ARR

g 14-14 QW H2z g E= @A v Q Q0 HGM A" 1
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14323. A" ] <+ 4 (®s/zi A)
PA” M WAL Qi x OAD Q@ s OT @O(TIMX ARRI &%) Tilr1 A Q4 o,
Trhabj Q@ 1Xhfi A Qwio TYtaWwx OAD A Q
AT M WWAp TIMX CR1| é% A B CMS| w2 OHO® R o4& . WAHL | %
AA%ON Jyt Exbi "QHea” M WA LI CMS=0011©® QHesa” M WA
20 CMS =0Ub0i0b 1T Qe a” M WA 31 CMS=0U10
pY%wWAI 1 j T JTIMXx CR1a @DIRAbD Y E' T AX'Y E @& "QAb
l Qg %K Qi o= %K Qi oHFl1 A TP @ ( Taa A xwWAi +w) J
TIMx_EGR| &% A @UGHF1 " A T t a1 Q@+ AxXx OAD T ° +#CO Ax O
AD Q
4 TIMx_CR1] &+ A @ UDISy' @ B UEV' T Tl @ dpbt !
&H" AEBDI é* + %UDISy [wo0e jheti A T a1 QXK
O T @O AAL | abT Q

o D
K)-l

m -
a

%Y 1 b' U7 TIMX CR1l é* A@URSH( O A d)t J UGHNf1 A" A T
UEVH] J UF%0Gt %j f1 AAN T w dpat Q@ 1X]| Q4 Hi 2 Hf 1
“A=Q AA

EAt ™ A T Hi AGE] &+ A1 Xh( QURSH @ J) A%Oy (TIMX_SR| é#
A BIUIFY)O

A o Qw 4 TIMx_RCR| &+ A Deij k

A HOEA &M T W (TIMx_PSC| &+ )uid

A E @ or | é+v T AR O (TIMX_ARR| &+ A G
Fxb'  +m Qio, dF1 " Als O Np Q¢ Ve T ALY %I A
v QNT  QuE6( Q- WA G50 )

oK_psc Uy Uyl

CNT_EN ‘

Timer clock = CK_CNT IRNRRERER RN RN RN RN Nn el
Counter underflow ﬂ

Counter overflow ﬂ

Update event(UEV) | ] [

Update interrupt flag(UIF) ‘

g 14-15 Q" HZ g1 g H ° t Dm 1t TIMx_ARR = 0x6
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ok psc Jouuuuiuugyyy]

CNT_EN ‘

Timer clock = CK_CNT ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ
Counter register 0002 X 0001 X 0000X 0036 X 0035X 0034 003%
Counter overflow H

[

Update interrupt flag(UIF) \

g 146 Q" H2gt g H ° t D2, Tl Mx_ARR=0x36

oK_psc L i gy

CNT_EN ‘
Timer clock = CK_CNT ﬂ H ﬂ ﬂ
Counter register 0034 0035 0036 0035 >C

Counter overflow

Update event(UEV) ﬂ
Update interrupt flag(UIF) \
Note: overflow’ UIF © T 2 3
9 147 Q" H2g1 g H ° +Dw4, TIMx_ARR=0x36
CK_PSC U
CNT_EN |

Timer clock = CK_CNT H H ﬂ

Counter register 20 1F 01 m
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) [—

g 1418 Q" HZg1 g H ° t D®mN,TI Mx _ARR=0x36
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14.3.3.

ok pse Uy y Uyl
CNT_EN ‘
Timer clock = CK_CNT RN RN RN AR RN

Counter underflow ﬂ

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

g, 1419 Q" Hz gt ARPEHB A" 1 ( QWi o)

oK psc HuuUuuduyu Yl

CNT_EN |

Timer dlock = CK_CNT UuuUubivduduyyyl

Counter register F7

Counter overflow ﬂ

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

01420 Q" H2 gt ARPEHE A" 7 ( Q" o, )

T TIMX RCR & Q| é+ a &b

ap

¢ Qupi yM T TavH X
A bi QWAIT %K Qv o, H
A bi QWAT %K Qi oH

1 Ap
HipfFo ~ H: Qvbi bjio W A ThMri1 @ Eh ikE & Qv Q
g F 3 Ef1 PMW3 N HE O o8
YP  p% NK Qi odi oHl QQ x | éve =~ &DI| &+ g TIMX_ARRs U
vl &4 1 TIMx_PSC | €v 1 @R % WAT @Q /% | é+ TIMX CCRxZ 1 N
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A A" M ¥WAT %Ki o= %Ki oH

TMCRCR=0 UEV—cx AAAAAARAAAA 4 A A4 AL MM

TIMX_RCR=1 UEV —cp TTTTTTTTTTT T T T T T T T T T T

TIMXx_RCR=2 UEV _

TIMX_RCR=3 UEV —» TT TT TT T T T T T T

TIMX_RCR =3 andre

JAV/AVAVAVAN ;
synchronization UEV —< T T T T T T T T T

UEV —>»

b7 7 PWM@i2 | Vv Qy 1281 HET 2 p %A PWM> Q 2K~ A1 M % paA~
M AT 1+ mLéT MMG b %A PWMY Qak. A K% | &% 1 wz @ ' K
2xTck

e Qvis DT Wy ¢ '+ TIMKRCR| ér @®O&he E~ A T' TFf1¢

J TIMx EGRA @B UGHZ ada . TOExWAL wed1 0 o QH EEOT A NI
Yoal " A" T1 Xh TIMX_RCRI| &+ A @i Kk b & Qn
counteraligned mode Edgealigned mode
upcounting downcounting

ANANNNN VANV NN

AN AL NNNNNNNNN
S
NN VALY NN

By SW By SW By SW

Update event preload registers transferred to active
registers and update initerrupt generated

14.3.4.

g 14271 awAi " A ' DHeDi 3 TIMRCHR] &+

Q |

Qr iH I @' @ H 0 wé

A 7 H & CKINTZ

A H WA 1x v VA D

A v H WA 2xv A VETR

A g A VeEITRXE x A7 AhH+w AmD  AhHr @ ° +* &bt ! @ 4 A

h 'H# TimerlAwP Ah H+ Timer3©si °
14341 ] Q |fa CKUNTB
b x¥®Ai + " Bi. CEN DIRe TIMX CR1| &% 7= UGHe TIMX EGR| &+ Z{
"hi@E oy XnET (Mo B CENY & L eBH 8+ H
CK_INT & &

189349



PY32T020v"° v & € g

cK_pse Huuudiiupyyyyuyl

CEN=CNT_EN |

UG ‘

CNT_INIT
Counter clock = CK_CNT = CK_PSC Mﬂ_ﬂ_ﬂ_ﬂ_ﬂﬂ

Counter register 31 X 32} 33434} 35 @@@@@
g 14-22 " wWAIT @ 2 19 H° +Dm1l

14342, v Q |+4d1

E TIMx_SMCR| & # WiSMS=111H1 %W¥A A Qv @p h VM G@EEAI " - ai
- Q

TIMx_SMCR
TS[2:0]
Kl
ITRx OXX Tll? or% Encode
TI2F_Rising g TILFPL 151 TRGI gggeioc
TI2| - Edge TI2FP2 CK_PSC
= Filter — detector | TI2F_Fallin 1 ETRE 110 ETRF§ External clock >
111 I mode 2
cowd
30 CK_IN Internal clock
mode
TIMx_CCMR1
ECE|| SMS[2:0]
g 142312 H i &D
&b | J Qg T12 M@ "~bi o AT L X
1. J TIMX_ CCMR1| &+ CC2S=011 A&é 254 T2 VM@ ey
2. )1 TIMx CCMR1 | & w G IC2F[3:0i O =~ Lv VK (b j « Luwy 3y
IC2F=0000)y

3. J TIMx_CCER| &+ m@iCcc2P=01 hi "~ 6y

4. ) TIMx_SMCR| &+ @iSMS=1111 "Oh H®* WY H WA 1y
5. J TIMX_SMCR| &+ A ©ETS=1101 h TI2Am A 0P

6. 4 TIMx CR1| &+ @iCEN=L k 0 Q*

Fx @ ° wj1 A Al AQj ME A

Ei ", XKp TI2L Qv "Q K1 h TIF%0 A
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£ q

p TI2&H "~> Qvh H e @A HI n ip TI2 JMDE Aa g3

m I L R
CNT_EN \
Counter clock = CK_CNT = CK_PSC B ]
Counter register 34 35 36
TIF
/ /
Write TIF=0

g 1424 H WA 17 G >
14343, v Q |f+4&2
TIMX_SMCR| &+ BWIECEm 11  h %WA Qv i zpu A ETREEY: A
air -~ Q

TI2R  ory

Tll? or% Encoder
mode
TRGI 5 Externc?l iIOCk
mode L ek _psc
/1D/|2\/|/(ie/r8 ETRP Filter ETRFJ External clock
e DTS | downcounter mode 2
ETPS FCK_IN{ Internal clock
mode
e
TIMX_SMCR TIMx_SMCR TIMX_SMCR
ECE| | SMS[2:0]
TIMXx_SMCR
g, 142512 AU G
&b | lp ETRT % 2Ai "+~ "Q KGbd i Qv A i ¢ X
1. @A j « Lu i J TIMX_SMCR| &+ a 8 ETF[3:0]=0000y

2. 4 ° v ) TIMx_SMCR]| &+ a @I ETPS[1:0]=01y
3. 'OETR M@ " ~1 J TIMXx_SMCRI| &+ a @ ETP=0y
4Ak v H WA 21 ° TIMx_SMCRI| &+ A G ECE=1y
5k 0 Q"1 TIMx_CR1| &+ A @8 CEN=1y
Q" p¥%2A ETRI "~ Q K
H

p ETRGH " ~> Qv h

@ ©8i4 Hn %2 ETRP3 N B Aa g >

n
-
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14.3.5.

fCK_INT

CNT_EN

ETR L L

ETRP
ETRF |
Counter clock = CK_CNT = CK_PSC H
: /A
Counter register 34 >< 35 \ 36
g 1426 H WA 2 23
0 N /&
Yo ATQ /9% Tfhl~ AQ /% | énegydé&D|l érnciIyoQ @
€ e L A 43 s WgL s e % w3 i
M ZETix VIV T Xfi1 AeLa@zNTixF f o AVI & O@
TAlwp g AZINETIXFPXZ L E! QAKX WAL v W AGGARQ 0 3 N
VQ | &+ g IexPST
TI1IF_ED
§ ; To slave mode controller
TI1F_Risin
T Filter TIIF [ Edge ‘ =0 TILFPL | 1
fDTS | downcounter detector | TI1F_Falling | 5
N TI2FP1
LCLRICCINP 10 |icl  Divider |IC1PS
TI2F_Rising(from channel2)0 11,/2,/4,18
TI2F_Falling(fr h ), TRC
—Falling(from ¢ anne,L)l From slave | 11
mode controllel
| cc1s[1:0] ICPS[1:0] | CC1g
TIMx_CCMR1 TIMx_CCER
g 142 7Q /% (b x 1 v )
F1 AA Lé OCXREF( ®®)AwI "1 @ v hed 3N ol &
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14.3.6.

\ APB bus \
‘ APB interface ‘
OAZ Mite CCR1H
Read CCRY _ e :/“ S
S read_in_progress | & z ite CCRIL
Read CCR] Tys= = RLMEEER
— R Capture/compare
Rreload registe output mode
capture_transfer |
oc1 Mx CCMR1
CC1s[1 ‘ Capture/lcompare shadow (‘ OC1PE
o ) Input mode register Comparator i
TIMx EGR4]’ e (from time base)
[CC1G51 ) CNT>CCR1
:E;"C”D b ‘ CNT counter ‘ CNT=CER1
—
g 14-28"Q /% 1 [@]3 D]
PTIMx_CCER

OCREF, 0 Output
. — OC1
ocref_clr_int x0 Mode )
ETR 10 Confroller
CNT>CCREGuput Dead [PCH D1 4
- Mode » time /f
CNT=CCR]
Contoller O¢1-R generatorOCN—Dﬁ
L 110 Output OCIN
0 " Mode HD
——0x
>' B Con‘ oller|
TIMx CCER
TIMX CCMRL | TIMx_BDTR | CCINP [CCINf CC1E
OC1CE[OCIM2:0] [DTG[7:0] TIMx_BDTH MOE| OSS| OSSR
g 14-29"Q /% 083 ) ( le 3)
occs
OCREF_CIR
TIMx SMCR ——» Tothe master mode controller
ETRE 1 =
OCcCs
CNT>CCRAOulput
— Mode output
CNT=CCR4 oc4
Controller| OC4REF enable —————— |
circuit
CC4E| TIMx_CCER
TIMx_CCMR2 CC2M[2:0
@ MOE| OSSI TIMx_BDTR
MOE|  TIMx_CR2
g 14-30"Q /% @ (4
Q% WwWe' A | v = AEBDI| ér 44 " Y Kk "HA | &
PQ WAT 1 Q A1 pé&D| &wi 1t awse | &+ A
D% WAI I | éngngk © ~ BD| &v ALt o@D| én Gk
Y8

3

Lo N4 &
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14.3.7.

R Q WAIT I Esd ICx3zNiT oz ~a QwGE 6 6 Q /% | én

A EA1 Q' THU Z9CCxIF%0Oe TIMK SRI é# ¢ J Lib' AaAA €A1 _ N

F1AA 0 b A1 Q THCCXIF%OTJdm 1, ¢ "Q %O CCxOFe TIMx_SR |

&l 41 CCxiF=0' | CCxIFi & néup TIMx_CCRx| é+ a@Q QO |

CCxIF ~ CCxOF=0' | CCxOF

Qi ®D " bMp TIL V@ " ~-HQ QWS TIMx CCRLl é+ a1 & bix

A 0O B4 X TIMX_CCMR1 o i TI1 1 A@ U TIMX_ CCMR1| &+ A G
CC1S=011 E CC1Sj m0 0100 A V1 Xh TIMX_CCR1| €+ wixE

A 1Q vz NGE: 1 4 Ve L wA GVK(@O Vw TixHL Ve Lvi yi
TIMXx_CCMRx| é+ A @ ICxFy) 3 VINpWwr 5A5 H v QEBH 5 HOI &
C JeLlw@vK 222 SAH QUi %8 C! @@ Fck_int ') A ~ 8kKI @

p TILi K~ h©@ ~wQ op TIMX.CCMR1| &+ A" 3 IC1IF=0011

A oR ! BIO® Q -1 p TIMX_ CCER| &4 A 3 CCIP=0(i " ~)

A 3 " v p @Al daclUQQ Al p¥% AGQEDW QH 1+ %
o " B( TIMX_CCMR1| &+ @ IC1PS=00)

A J TIMx_CCER| é+ @iCCIE=11 &I "Q QW @& "Q | &+ a

b 1 4 TIMx_DIER| é+ A @iCCLIEY &I T wa A 0

b3

Enl A J°Q Hy

A f10@@dW "QHI Qv @6 e  TIMx CCR1| éw

A CC1IF %0 I (AA%0) EA1e N2A AGQ Hi & CClF' I ' ccioF
A a1

A b J7 CCLEY1_, hfi AAA

R I NQ o, 1d p . Q o, %O nQQ Twm db p . Q o, %

Oea= nQQe ' T rf1 @Q o, 3U
Fx J TIMX_EGR| &+ A~ Z@ECCxGH1 ' @ TF4  VQ AA

0 N4 & a PWM input modep

WAT JVQ WAG A-zel T N, v HA®B JVQ WA ay
A BAICX3N Tm a ATXx
A 2AICX3Nw ro@L HT I 6 r
A Ta ATIXFP3N Am A JV3NI axWAQ Jae g wA
®b1 E 4 v TILi @EPWM3 NGy (TIMX_CCR1| &+ )> 1 M %(TIMx_CCR2 |
@H)YHI Tyl Dbi (n"&r CKANTGE ' = v GEd)
A 'O TIMx_CCR1@® @ X J TIMx_CCMR1| & # @i CC1S=01( A TI1)
A OTIIFP1GEG QI ¢ 1 [ Q@ "QQ  TIMx_CCR1a = | "Qn )X 4 CCIP=0(i " - &
®)
A 'O TIMx_CCR2@® ¢ X J TIMx_CCMR1| & # @i CC2S=10( A TI1)
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14.3.8.

14.3.9.

>

OTIIFP2EEG QI ¢ (Q "QQ  TIMXx_CCR2)x J CC2P=1(i r~ ®®)

>

OGO @ A V3N X J TIMX_SMCR| &+ a 08 TS=101( O TILFP1)

b~

Jx WAL+ wmy gy WA X J TIMx_SMCR A 9 SMS=100

>

AT Q x J TIMx_CCER| &%+ a CClE=1h CC2E=1

TI1 L ‘ ’7

TIMx_CNT1 0004 ¥ 0000 0001 0002 X 0003) 0004 X 0000

TIMx_CCR1 0004

TIMx_CCR2 0002

IC1 captur IC2 captur IC2 captt&&
Pulse width

IC2 capture period
Reset counter measurement measurement

g 14-31 PWM  UWA H2
t RE & TIIFP1L = TI2FP2 = x ®WA{ + 1 AQ PWM VWAE T £Eq
TIMx_CH1/TIMX_CH2 3 N

R . WA (TIMX_CCMRx| &4+ a CCxS=00)i 1 . % 3N (OCxREF= Z @ OCx/OCxN)i

3\ = 14 "

2707 TAJROQANG 61 G © %2 |, % | éns= Qv W% J°
J TIMX_ CCMRx| &+ A’ Z@OCxM=1011 o' AJ . % 3N (OCXREF/OCX)m& @' 6
OCXREF A Jw 2 W(OCXREFDJ4w 2W®dGO) 2 HOCxé CCxPI & r @3

N
@b x CCxP=0(0OCx > W®d®) , OCx AJwm 2W J TIMXCCMRx | &+ a G
OCxM=1001 ! A J OCXREF3 N ®H

WAT | p TIMX CCRxé D| é+v > "Qwe Q% Kip 17 Z8%0Ch Mo 4
%Kt hfl ZGEa A Nhpi @ . % WA  akd

N 4a

% 1fTTrr i A Léirda"wy 4nh®@H T4 H E Qvm'Q /% | é

Hgin kT a HL . % 1T Ybi "HAY

A N .| % WA (TIMX.CCMRx| &4 A @ OCxMy)> . Il & (TIMX_ CCER| &+ a @i
CCxPy)howméd . MzwWAGI p% w Hi . Ad! @3 YEG W
(OCxM=000) 1 & & @3 W(OCxM=001) J&n @3 W(OCxM=010)&
(OCxM=011)

A JAAT S| & aB%Oy (TIMX_SR| &+ A BiCCxIFY)

A N J°7 zZ@in AR (TIMX DIER| é4 A GICCXIEy )N . F1 AAA
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TIMx_CCMRX A ©i OCXPEY 'O TIMx CCRx| é+ { ¢ /BT | &% p Y% W
Ai 1" A" T UEVM OCXxREF= OCx , = ®&¢
a g @My @ 0 QrEE A QQ % wWA@oi R wAi ) rr . Abf
% WAL JL X
1. O Q"H (3 v 1w
2. N Z@QQ 2 TIMX ARR= TIMx_CCRx| & A
3. b f41 AAA 91 J CCxIEy
4. 'O . WAL &by
U d Q" b CCRxw H  oOCx@® ~ Ad1 J OCxM=011
i J OCXxPE=0" 71 | &
i 4 CCxP=0 Ol 6m 2WOH®
U J CCxE=1FK&i
5. 4 TIMx_CR1| &+ GiCENyk 0 Qv
TIMX_CCRx | €+ T 2y MHS T “AQi T Lévr tT oA | &
(OCXxPE=00TMx CCRx@i& D| éH#ET gali KA TH “A) igh, -
A a&eD
Write B201 in the CC1R register
Counter register 003A 003B }3200
TIMx_CCR1 003A *)< B201
OC1REF=0C1 \
Match detected on CCR1
Interrupt generated if enabled
g 14-32 . % WAL oc1
14.3.10. PWM 4 &
I K TWAl @B F1 A' TIMXARR| &% h ' 1 TIMx CCRx| &+ hi

W Yz N

R TIMX CCMRx| &+ A B OCxMy  ~ Jfi 1 EPWMWA 17 d A1 EIPPWMWA 271 T 2"

Nsg J¥%A OCx | Fi PWM o 4 TIMx_CCMRx| & w @i OCXPE y /i
Z 183 | éH 1 @O 4 TIMx_CR1| &+ GiARPEY 1 (P i Q& A OMM ¥WAA)

Eis 0 ) | &+

KEAT A~ A T EHO | &7 ¢T e ~ &DI &1+ %p Q" AD Qe

10 4 TIMX_EGRI| e+ A ®@UGYH[  Dp A®GE] e -
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oCx il ¢! @ Tp TIMX CCER| é+ AGiCCxPy J1 E!' @ JW DWOMAaH
D W&H@ OCx @ | /&l (TIMx_CCER = TIMx_BDTR | &+ A )JCCXE CCxNE MOE
OSSI= OSSRy @4 T | TIMx_CCER| & " @G

n PWM¥A (WA 1a ¥A 2)i | TIMX_CNT= TIMx CCRxDUJ p % 1 (8 Q¢ Q
Ab)a AhTeyT TI Mx _CCRxOTHBMXTIGNT CNTOTI Mx_CCRX

i QTIMX CR1| é# A CMSy @' 81 h H T 2F1 ~M GEPWM3INGA™ M GIPWM
3N

14.3.10.1. PWM 3| 48
A =s A 1

E TIMx CR1| é+ a BiDIRy mHO®IHO "E P i Q
v©iooq A PWM #A 12D E TIMx_CNT<TIMx CCRx Hi PWMv a 3 N OCXREF w&
1 £, wH b TIMX CCRxa ®i% 63235 U 6 (TIMX_ARR)l ., OCXREF3 YO 16
b % &m0, OCXREF3'Y®O 04 g TIMX ARR=8'H ~ M @& PWM Leé h e
Counter register [0 a2 s a) s e T 8 o)1)
OCXREF
CCRx=4 \—,7
CCx1F ‘
OCXREF
CCRx=8 u
CCx1FE
OCXREF 1
CCRx>8
CCx1F ‘
OCXREF 0
CCRx=0
CCx1F ‘
01433 -M AAPWM . 1 5i e ARRZS

A =i 7Av 1

E TIMXx CR1| &+ GiDIRyw H'E bi Q

p PWM ¥®A 11 E TIMx CNT>TIMx CCRx Hv & 3 N OCxXxREF wH1 & _ b "

TIMx_CCRx A @1% 622 TIMx_ARR A @5 0 ©1 . OCXREF3'YwO 106 WAI j i

F1 OB @PWMLe

14.3.10.2. PWMA™ | 4 &

E TIMX CR1| &+ A GiCMSH | W6 OHA~ M WA (AGTHE J M OCXxREF/OCx 3 N
G a@EAT ) i Qj a BWCMSHY J1 % %0O! @p Qvbi QH U1 p Qb

i QH 41 dp Q¥*bi=bi QH J 1 TIMX CRL|l é+ a @ "QAb y (DIR) .

T AL] 1 TWNE
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i g, PA”T M WPWMLE GeD
A  TIMx ARR=8
A PWMWA 1
A TIMXx_ CR1| &+ GECMS=0L1 gA”" M WAIT 1 E Qv"bi "QH J% %0
Counter register (0 1)(2(3)(4)(5 (&) 7)(8) 7 8)(5)(4)(3)(2) (1) o)1)
OCXREF
OCRx=4
CCx1F CMS=01 A
cms=10
cms=11 A b
OCXREF
CCRx=7 B
CCX1E CMS=10 or 11 \
OCXREF
1
CCRx=8 CMS=01 ba
CCx1F CMS=10
CcMS=11 A
1
OCXREF
CCRx>8 CMS=01 f
CCx1F CMS=10 A
CMS=11 A
OCXREF—0
CCRx=0 CMS=01
n CMS=10 P
CCx1F CcMS=11
A b

g 14-34A7 M G PWM L& (APR=8)
T AT M WATOT X

A VAT M O WAHI ErE @i by Q 4y 8YpPT Qb Tbi  Qn
"2 TIMX_CR1l é4% A DIRHGIE & %v 1 T T a HM@ DIR> CMSy

A jo E pA” M WAH® Q"it+ W hfeij! ~“@J' =2 sx bb"
Ty QM O 2:72s U T WO (TIMX_CNT>TIMX_ARR)L . AP j h “ A &bt b
MR pb i QU ESBhAADPI Q bb* NOA&G TIMXARRESO 3 Q|
Ab " AL Hj fF1 " A T UEV

A Era” M WAW3 @A |1 86T pko Qv e f1 A T A( J TIMX_EGRY
ATBEUGH ) Xhj p Q YAl Qv @id

14.3.11.:'¢ LU wYd

AT hHw (TIMLT 2 . & W 3Nt Xhizan | @ HrA>= | 1 H
W Yw™ni 1t AZ §{Q 18 _wT1>ECE: 6OW QEaH 30AREAHY)
Q™n H

4 TIMXx_CCER| é+ A CCxP= CCxNPy1 ! @w¥%s A ., " Vs Ol &@B ., OCx
ah . OCxN)
W 3N OCx= OCxN P geEaT i~ X TIMXx_CCER| &+ @68 CCXE> CCxNE
g1 TIMx_BDTR= TIMx _CR2| &+ A B MOE OISx OISxN 0OSSI= OSSRH | \Y
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IR . OCx> OCxN@H ~y - @i p 'Q IDLE'"® H(MOEi ~ 0)
TMn {}ﬂ
a'H J CCXE= CCXNEyN@3J™ni b' é&p 2 1. J MOEH % A
® A 8yIE™MNAIL v DTG[7:0]: J TIMX BDTR| &% J v &3 N OCXREF! @f

12 . OCx= OCxN b"' OCx= OCxNw ®QX

A OCx ., 3NmvazN a  ETE@ "~ M:vazN@i "~& A&
A OCxN , 3NmvazN ri ETEGE "~ Mi:vazNG ~6& Aa
‘4 23 E QOQEE |, Ky (OCx& & OCxN) . j hei  Zk -~
“T ™AL v 3NSE va3zN OCxREF e @M (B CCxP=0

CCxNP=0 MOE=1 CCxE=1Xh CCxNE=1)

i° " &gl

OCXREF |
oCX ‘
OCXN \
<—» delay <—» delay
g 14-35V ™n & VG
OCXREF
0CX LJ
OCXN <—» delay
g 14-36 ™n Lé a 2z
OCXREF
OCX

OCXN \ <> delay

g 14-37™n Lea % i

Yo A SE™RAH T amE {4 TIMXBDTR| &+ A 8EDTGH A Y
F= OCXREF., OCx®& OCxN

np . WAI (AJ . % 4 PWM) 4 TIMx_CCER | &+ 18 CCXE > CCxNE y 1
OCxXREF! @ hb  OCx& a OCxN& | AT @p® . IR @3 WHL p e
A i . Azed@iléd (b PWMAaG 600GOIW) D AATT 1 HA | aHi:

NI W &l @D W=V ™n GEiA
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Fx EE &l OCxXN(CCxE=0, CCxNE=1)HI Ej hr~ | E OCXREF ®@®HY o w EL
b* CCxNP=01 ., OCxN=OCxREF D A | E OCx> OCxN  /Ei H(CCxE=CCxNE=1)i
E OCXREF®W HOCXx®@@Pa OCxN r | E OCXREFHH OCxNw W& @

14.3.12. a ¥ n A

E A&7 I'f Hl ©Q Z @i g (TIMxX BDTR| &+ A B MOE OSSI= OSSRy |
TIMX_ CR2 | é# Al OISx=> OISXNy) ., AEl 3N Q2W h WMo HAH MHI
OCx= OCxN . jipa H aH:I:00d Wi 5-2 |t oo OCx
> OCxN@Ei =y on' @i VAL w! @ @i’ T

A CPU LOCKUP

A  SRAM™ y > 3N

A 1+ css” Ly @GiH failure’ T

A s %% H G

ddeyga b " B1 MOEH mH J TIMx_BDTR| é% A GEBKEY ! @ A&l [
i V3 NG 6l @ la Al 6w ABIBKPY O BKE= BKP! @a H 1
@w E° JVBKE= BKPyHIi p~“* "6 h®1A APBH v QGA 1+ % Mé A

APBH v Qea 1 ¢T* g 1+ 3y
t WMOEi ~! @7 &t @i ph 3N@AT1Tp . M)ati 4y TIMXBDTRI €+ A)

e 17 Awa g 3 AWa > hpatlzNsagpzNg f1qa )
“EEwHH MOE=1i, . Ee 0 X&?3 AAHM'Ym)ET % wid Tt m

T ae zNa G ag 3N
EAd H(p VM. XN h@ED Wi @i VDAY
daveytod(E OSSIly O A

O

<
>

(o)}

A MOEy ats ] ' N | E:n@té
: 6p MCUG v HOt @&

A i MOE=0I % A . " TIMx_CR2| &+ A GiOISxy h©E W b* OSSI=0i
hHY A 1 ¢_ A | DIw

A EAT W . Hx

i X k2eytoondE STzl ¢) T at HAL oA&hHY =OH Hi
%l T OO

[ b hHw©iH St épt ™N4i &+ Nh Al @1 p™neci 0QOISx> OISXN y Y
"@HhW v o, ME oA&p YU T10Cx= OCXNCG T aH v O W
Fi+ ®m A2t MOEL ™Nn'H % Wu i P(E 1 2A ck tim@H -« Q)

i b* OSSI=01 h H* OAT . 1&_ 3YA . & f CCXxEmCCxNEe w Hi
Al vw

A b* 17 TIMxDIER| é* A GiBIEy 1 E "6 %O (TIMx_SR| &+ A GEBIFy w0 16

Hi , f1 AAA
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A b' J° TIMxBDTR| &% A @AOEH1 gi A~ A" 7T UEVHMOEYH s 0DJHy y

&bt | Q@1 Qé £ 1 MOEDJA3'YH ~ WKIO6WMBHI A-06! Q
T pGuA 14! @H V20 Lo . AQeyH GO THGH T
Fx VI WO AQi E VOOHI j T aHE Dsad T) J MOE
a Hi "6 %0 BIFj i |
I @' BRK f 11 EEOQI 6T ! AY @ h+ TIMXBDTR| &+ A GEBKEY Ak
3 @ T J TIMX_EGR| &+ A GE#BGH[ F i
- CYER IS > A hX "31@3 z1Yz®G E6 1A J
A JvQ(n V1 OCXIOCxNI ¢= =~ B@i' §1 OCxM U1 Al =sl16) 1A Q@

TIMXx_BDTR| &+ A @ LOCKH1 ks 13i A O ¥ p MCU%yo LOCKHET 1
GO K

T gl ™~ 9eZ i hee

OCXREE

OCx

(OCxN not implemented, CCxP=0, OISx:lJ?

OCx

(OCxN not implemented, CCxP=0, OISx:O? ‘
OCx

(OCxN not implemented, CCxP=1, 0|5x=1} \
OCx

(OCxN not implemented, CCxP=1, OISx=0}

OCx

OCxN delay. delay
(OCxE=1, CCxP=0, OISx=0, CCxNE=1, CCxNP=0, E|erﬁ=1) delay

S& - delaj«»  <ddelay [«»{delay
(OCxE=1, CCxP=0, OISx=1, CCxNE=1, CCxNP=0, OISxN=1) b

OCx \—‘
—\—,—‘0 delay
OCxN
(OCxE=1, CCxP=0, OISx=0, CCxNE=0, CCxNP=0, OISxN=1)
OCx
OCxN
(OCxE=1, CCxP=0, OISx=1, CCxNE=0, CCxNP=0, OISxN=0) <> delay

ocC
OCXIiI( —\—‘

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

91438 2z O

14313. nv ' TQF OCXREF3M

M2 AN h o Il J TIMXCCMRx| &4 A MZ @ OCXCE Y mY 1y 1 1 2 1 7
OCREF_CLR_INPUT v @ 3 W'HOCXREF 3N T Hi OCXREF3N N3'YmwH" Al i

K Qo. Afri1 B A T UEV I TET T2 % = PWMWAI aj T 152 AJwW
i
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14.3.14.

6 OCREF_CLR_INPUT ! @ J TIMx_ SMCR| é+ a @ OCCSH1 p OCREF CLR =
ETRF(ETR~ La )e "0

@b 1 OCxREF3 NI @f ’ Av wos 12 oL ‘Hi ETRoO Jbix

1. v A om0 Iz r X TIMX_SMCR| &+ a G ETPS[1:0]=00

2. 0 7 Buy H WA 2x TIMx_ SMCR| &+ A GiECE=0

3. v Al & (ETP)= v A~ Lv (ETR) @i Q A

igl~" EETRF Jww HI MZj a OCxCEW®©|1 OCxREF3N GO A p AaeDal
h H* TIMx k7 PWMWA

(CCRX)
Counter(CNT)

ETRF
OCXREF (OCXCE=0)

] I I
OCXREF(OCXCE=1)

L]

OCXREF_CLR / /ocvaEF_CLR

becomes high still high

g 1439] TI MEOCx REF
Fxb' PWMI M %k 100%¢€ ¥ CCRXx>ARRZ | , pi ¥ Q¢ o, 'HWKk 1 OCXREF

39 PWMY F w

o

Ep A i 7 . Hi H @ OCxM CCxE= CCxNE p A1 COMcommutation
THL P H e &DI| évy To0l'@ X JUBi ¢ J1 Xpa A
H™a HIQA® i J COM!' @ 4 TIMx_EGR| &%+ @COMy* T+F4 1 Gp

TRGIi "~ TFA

EA1 COM' T Hh J A%Oy (TIMK. SR| &+ a & COMIF y )i Hb " T J°
TIMx_DIER| é*+ @i COMIEy 1 , 1 AAA

i gl "EA1 COM THi sYj2a Ji OCx> OCxN
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Wl/l/l/
Counter(CN
OCxREF
WmeCOM@ﬁT
COM event
CCxE=1 CCxE=1
CCxNE=0 ~ Write OCxM to 100 CCxXNE=0
Example lOC?CxM:lOO(forced inactive) % ‘ ‘ ‘ OCxM=100
OCxN
CCxE=1 Write CCxNE to 1 CCXE=0
CCXNE=0 and OQxM to 101 CCxNE=1
£ OCxM=100(forced inactive) OCxM=101
xamplezoC
OCxN
_ Write CCxNE to 0 4
ggiE'El: 0 and OCxM to 100 ggiﬁéo
OCxM=100(forced inactive) OCxM=100
Example 3p¢c ‘ ‘
OCxN
0,14 0L 11 COMBI D( OSSR=1)
14.3.15. c A 4 a
DT~ WAe OPMZT & A yhr WAAGE A: a v WA b Qe Z Audl Xp
AY 2! i BRAHeo 1 £1 AT K' Y2i @’
) KWAI vk Qwiop % WAGa PWMwWAT r1 Lé 4 TIMx_CR11
&+ @WOPMYN Opi ®WAI ~ ! Q@ Qis DSpPFl1i K Qo, HY B
KE% 6&m QF @ D&jaH £¢Tf1 AT k0De eEhHH* gMé AT
o biT JX
A bi "QAAX Q" CNT < CCRx: _ 0Os ,ARBCRK)
A bi "QAAx Q¢ CNT>CCRx
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TI2 ﬂ
OC1REF
OCLt |
TIM1_AR
TIM1_CCR1 IF
3 r
c
]
3 JJI
(@] ;
0 ‘ >
<> t
tDELAY tPULSE

g 14-41D 71 = WA GieD

®b1 E px TI2 Vhis<d  Ai"-ADi & toeave®1 g OCli 1 A ¥

W truise @l

At TI2FP2A W A 1

A ) TIMXx_CCMR1| &+ a ©iCC2S=011 "HTI2FP21 4 TI2

A 1 TIMx_CCER| é+ a @BICC2P=01 A TI2FP2{ z s 4i " ~

A J TIMx_SMCRI| &+ A @ TS=1101 TI2FP2A wmk WA [ ~+ @ A (TRGI)
A J TIMX_SMCR| &+ A GiSMS=110( A ¥WA ) TI2FP2 1 k 0 "Qw
OPM@GELe+ " 35 | &+ QO™ h( & H sooQw T w)

A tDELAY* TIMx_CCR1| é+ A @ié&h 6

A tPULSE* s U 6% O T OhH O (TIMX_ARR TIMX_CCR1)

A B3hEA1 % W H f41x 0 1@lé, E Qv OH f1 Ax 1 0o
Ley % J TIMX CCMR1| &+ ®iOCIM=1111 JPWMWA 2¢i Q@ & 'Os &
i | &+ X 4 TIMX_CCMRL1 A 9 OC1PE=1> TIMx CR1| &+ A U8 ARPEY} ¢ g
TIMX CCR1l 6+ A! " % 61 g TIMXARRI &+ Al "5 0 &1  J UGHT F i
AT A TLHaoNMEp TI2i G Av AT &A | CC1P=0
np A@®DAl TIMX CR1| &% A ©8#DIR= CMSHZ JH

t WE AT 1 AQo J TIMx_ CR1| é+ A OPM=11 pi A~ A" T(E Qv

Xs 0 &  0OHYyB Q

9o ~ o0OCxD &t

ppoi WAV 1 p Tix WVO® -5 4 J CENy@Qko Q4 ta Qv=% 6
s "HAf 41~ . @ Q HT P°HA hgiH « QL+ %E ~ 7 | & @ena
'H tDELAY

b Q@QwnaH ., Léi ! @ J TIMX CCMRx| é* a G OCXFE § ¢ %H OCXREF(>
OCx) 1 ©Zxd26j WO % @' 1 |, @wilén%ws w HElLée - OCxFEE p
4w PWM1= PWM2WAH Ar
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14.316. Hgq rcA. 4 & (OPM)

WA b QH 9 Z ok OXFl Yyl AYGE T /i A B W ADT T WA®

A A Al 1T 8BADen!' AYa

A b'p A AAF1 BT H&e A1 AT Al & T°

y: X A @ip T WA Hw o T2 x WAL TIMKSMCR | & v a @iy
SMS[ 3: 0]e=ATIWAOOY+ Al OCXM[30]y JmA10@DDOOH1LOA A OPM
WA 18 2

b' %H Hv U u QwAI " Z@ICCRxo  JwOe ARRI €+ T

ao

b HY Jm QWA CCRxo 272 & w2 ARR

o
N

FX.22Jk &>+ 1 OCxM[3:0]> SMS[30[JE4 " &b | @ OQPY/B 3AOHOOY
HJj A
WAj & /oA OM QWA AT TIMX_ CR1A 0 & CMS[1:0]=00

tim_trgi J H H

Counter(CNT) /—|//

tim_ocx J \—‘

g 14-42' A ADT WAG &

14.3.17. MAp 0 A+ §

OA, w1 AWADIA | T xb' "QuEpR T2 ~ Qi , J TIMXSMCR| &+ a G
SMS=001@b ' Eg TIL ~ Qi . J SMS=010yb*' Q+a Hp Ti1= TI2 ~ Qi . J
SMS=011

J TIMX_CCER| &+ A 8 CCIP= CC2Py1 ! @ OTI1= TI2Il ¢ yb " )

M e Lo Ay

BA VTIL> TI2 17 Amu A v@ER A v~ 1 3h Qv T4k 0(TIMX_ CR1]| &

Hop BICEN=1) . QW' Y%Kp TIIFP14 TI2FP2i GG @ w 0O TIIFP1= TI2FP2T TI1

s TI2p Ve Lus 1 &i a@zNygb' =®« L= w o TIIFP1=TIL TI2FP2=TI2

PObA V3NDE v 211”7 QT s AP 3N 90BA V3INE w 21 Q

Hbij dbi Qi aH TMTIMx CR1l &+ GiDIRY Tzo ) o j1 o vie T
Q © TI2 Qaaa H8O TII= TI2 Qi py VI (TILA G T2 v h A\

DIR Yy

A nl AWA9 i BEBRETT AVOAbL Oy H YP” "QHEpR O

TIMx_ARR | & " @5 0 e A Q¢ QAb 1 &T 0O ARR Qi ai ARR 0
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Q) A@QpAD Qe o 4 TIMX ARRypa ~ | "Q v 9 H T oY)
A : GMKTAbW A wwA>v H WA 2j Jkit %j T aHHA p AW
Air Quotw A Hw@E y>Ab s D@Vl + % QY @yk DAY " A w G
Y J QAb 5 GheyH T WAL MZ i T .7 A T EATL S TILs T2 a
Hy Q
14-1 "QADP jbA M 3FN TR
Active edge Level on opposite signal TI1FP1 signal TI2FP2 signal
(TILFP1 for TI2, TI2FP2 for TI1) . il E— R
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
Til and Ti2 Low Up Down Down Up
Av @u A !l @ 1 /bMCU 1 aj U s HT 1 hAT % + NA
HOBSIT O N QEZNI zzur” {géwhRT T A BM s A3N T
. PILTQ@HE 17 AY AA VX A A Quuy
igl A Qi HA@Iheel | ~7 Q3zN@Fi41=Ab{ E """ E O & ~Hi
VHOT bM "H @iy ™Ho! T hpey # Gy J A QeHF1 p A@&Dal &
C3h Jbix
A CC1S=06016(TIIMx" ICTIMRLI m TI1)
A CC2S=6016( TIIMx+ ICTIMRZ m TI2)
A CC1lP=06006( TIIMx 1CAER| r 1 TIIFP1=TI1)
A CC2P=606( TIIMx 1CAER| r 1 TIIFP2=TI2)
A SMS=060116(TI Mx 1 AMER zpi "7 rdQ)
A CEN=0616(TI| BMx 1 CR1 &l )
forward jitter backward jitter forward
TI1
S s S S S S
Counter up down up
O 14-43A4 v WAT G Qv "HAh e
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14.3.18.

14.3.19.

forward jitter backward jitter forward

TI1

TI2

Counter 1\_\

N
dh up down

g 14-44TIIPLI 61  GEA. + 1 AWA~ &

ERhHY J&Ad wi AWAH wéeyr E Gy J3zU A M A J1p'Q WAGh
He o b @d bAA v 7@ | egvd@@zUe y 1y Tyl Y .
PUEA v 1 T A% @ P QbA T @ 1! @Ytdh@H |, Q" b
LT @ 1) @QH QhEe & MsA JQ | éveQ 3No T v QUM Xh! @

D AhHHFI1 T
HQp A& N A

088 3 A

3%
Q1
Qs
Q1

TIM_CR2| &+ GETIISH | B 198 Ve Lv 17 A
M 1% TIMX_CH1 TIMx_CH2> TIMx_CH3

O8] 11

ad Tz AR Hr @ VI Tib Ad AVQ
j Neéﬁl_li)A

AT AhH+eTIMIZF1 PWM3N 0 Hi ' @& D A 1 timerAwfi £h H+ 0

' i ney*® 3AhH+ <3be CCl CC2 CC3C Aad T R

£ J TIMx_CR2| &+ A @iTIISYyr Ot fi £hH» 6Q A3ZN

K WAT J e ygwAi x BV TIIFED %E 3A e wpHL Q¢ Ax 0

AD Q T f1 A* n MBIy Mwpd ADH o

i Z£RhHe i @BIQ /% 1 JwQ WAL 'Q 3V®TR Q 6ri” bA Jbwp G

H & 1N, "7 y 8z U

i FhHHl @t p . WAfrd AT 1 AT 1 Qe A ACOM 1T W
A hH+ TIMIR A WR&1 & AhH+fi1 PWM3N 0 t %i AR H 0
AY W AYhBa €& | % & PWMWAZeof1 AT 1 AT’ TRGO

A h H+ TIM1

3ex n Vv i TIMxh'H+ 1 0 %Ky n Vi Al wpeo D AYhOH 1 @
11 h'Hw TIMx©iPWM

V]
A J TIMx CR2| é+ GiTIISymd L dJsAhH 3 & TI1
A Ho AY x J TIMK ARRRT®w? 6( Q" o Tiiewp | ) 4 ° weé A

Wz G Qv v QI E ey i Gb Kwp GEH
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A U 1®'Q WA ( a TRC)X J TIMX_ CCMR1| &+ a CC1S=0Li b ' N}
JQE « L
A U 2% PWM2WA I XT® 0 @4 HY J TIMX_CCMR1| & a B8 OC2M=111 =
CC2S=00

A 'O OC2REFA % TRGOi @ A _ x J TIMx CR2| &+ a % MMS=101

R Al 1 éw TIMLa1* WITR Vo T aA# 1t h'HY AY wWsi1 PWM3N |

Q /% i 3N m GEH(TIMX_CR2 | €% A CCPC=1)l @2 H A i COM’ T

(TIMx_CR2| é+ A CCUS=1) p & COM’ 191 "~ i £ G@PWM{i g (CCXE OCxM)
I @p! n OC2REFi " ~@ia ADY 2 hN

TH1 Q ‘ ﬁ
Comnz;;:!;//////k////////L////////L////////L////////L////////L////////L/////
CCR1 C7A3 c7A8 X c794 X C7A5 X C7AB X C796 X
TRGO=OC2REF | | u u u u \_”\_’7
com ] ] ] ] ] ] -
oct — (T [
OCIN ‘ \—
OC2N ’7
R 1111 LR R
OC3N ‘ ‘
Write CCXE, CxXNE / / / / / /
and OCxM for ’next step

9,145 neytri £Ahae

14.3.20. TIMu v oo Wy
TIMxh H# T 2 gr Y ¥WAT = Av G aAaf xe gy WA i WA= A WA
K+ &40t H* &
pAl A A RV THL Qv EDE ° wiz A  DpyaHi b* TIMx CR1 |
ér @ URSHYmWHI f41 A~ A T UEVY! o AQDE | &+ (TIMx_ARRI
TIMXx_CCRx) ~ A~
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pQi BeeDAl TIL MGG "~M bi Q| x
A A 1@s 4 Tin@s " - Ve LumvVK(@ eeal j vy M- Lot %
3'Y ICIF=0000) A"HAAj £ Q = +#1 AQj J CCISyE O 3'Q
01 o TIMX_CCMR1| &+ a CC1S=01 J TIMx_CCER| &+ A CCI1P=0Q@ hl &
s i " e)

A 1 TIMXSMCR| &+ A SMS=1001 J h H* wme y WA Y TIMX SMCR| &+ a
TS=1011 OTILAmW 30
A 1 TIMx_ CR1| &+ A CEN=LI k 0 Q-

Q" AD8Qnp H Qte* W T TIL XN A "-w%HE v |t ex
0 AAD Q@ aHi A%O(TIMXx SR| é+v AGETIFY) J1 i QTIMXx DIER| &+ A
TIEWRAA )y1 1 AaAA 0
i gl Es D | €+ TIMXx_ ARR=0x36'HBBIOA p TIli "~> ™Qn@h v ye &
AHn %2 TIL /M@ ag >

CK_PSC | |
UG I
Count dlock = ak_eni=ck psd | | | [ [ ] ][] L] [ [ [] L1 L]
TIF r
o 1446 ywAT GBI >
K+4d0 044
LA ©E VM WA QH
pbi ®aeDal QrEp TIlwHHP i "Qx
A A 1@s 4 TILi BEHY W J e Luw VK ( Al | «-LiA@3Y
ICIF=0000) A HAA|] £ 'Q = w1 AQj l CClsyi:z O VNQ
01 J TIMX_CCMR1| &+ A CC1S=01 J TIMx CCER| é+ A CC1P=1GQ@ hl &
s 4 Ha w)
A J TIMXSMCR| é+" A SMS=1011 JhH* wm i WAyYJ TIMXSMCR| &* A

TS=1011 OTILAmw 30

4 TIMXx_ CR1| &% A CEN=Li k0 Q+ p | ¥WAT 1 b* CEN=OI , Q| 1k
01 j A VIWHM

>

E TilwHT QvAD8Q)y H Q@ [ Tlvy _yB Q@ E Qi ADay BH
J TIMX_SR A 98 TIF %o

TILi "~> "Qiph yBe DEHAHAN I TIL VMG a g o
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TI1 |
CNT_EN \

Count clock = ck_cnmw

Counter regiﬁ@(:X 33 34
me_ 0]

Write TIF = /

g 1447 i WAT B >

]gg

K+4&aoc r+a
VM A T A Qe
pi  ®eDal Qi p TI2 VW " ~ADb i Qx

A A 25 4 TI2@E - J Ve Lo VK ( a@at j Yy M« Lo 37
IC2F=0000) A "HAAj A1 °Q = w1 | J CC2SyET:z O JVQ 01
J TIMXx_CCMR1| &+ a CC2S=01 J TIMx_CCER| é+ a CC2P=1@ hll ¢ (E s 4
H> W)

A ) TIMX.SMCR| &% A SMS=1101 Jh H* m A ¥WA Y J TIMXSMCR| &+ A

TS=1100 O TI2Amw 30
ETI2, N\ Ai "~Hi Q" ADpsn H DI QaH JTF%0O TIR2i ">

Qr kL Qe @A HI n: TI2 /M oag >
TI2 ‘
CNT_EN
Count clock = ck_cnt=ck_psc H_ﬂ_ﬂ_m
Counter register 34 @@@
TIF

g 1448 i WAT G >

o ~

K+4d0vy Q 44286 r4a

v H WA 2! @Bl Y xkWAQL H WA 1s A v WA v) /At ‘Hi ETR3 N
T Av H B8 U1 pv oy WA | WAG AWAl @ O A VAW A v

& /Er TIMx_SMCR| é+ @iTSy 'OETRA w TRGI

pi  ®WieDal Ap TILi, XN Ai "~1 Qrop ETRGESE Ai "~bi Q Kx

1. TIMX_SMCR| &+ Jv A DX

U ETF=0000x = ®« L
U ETPS=00x | t *~ *
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=

U ETP=0x s ! ETR@} " ~1 J ECE=1/&i v 'H WA 2
2. Ybi U 1 os 4 TimE -y
U IC1F=0000x = &~ L
U ATHAA ] /ETQ HoL j|
i J TIMX_ CCMR1| &+ a CC1S=011 O A'Q ¢
i J TIMX_ CCER| &+ A CCIP=0@ hlIl ¢ E s Li "r)
3. J TIMXSMCR | &%+ a SMS=1101 JhHY ®m AWA J TIMXSMCR | &+ a
TS=1011 OTIIA®R 30
ETILi . X Ai " ~Ht TIF%0 J1 Qv ADp ETR@E "~ "Q ETR3N G ”
-3 Qrh ¢y B8AHIL n 22 ETRP /Y@ a g >
TIL
CEN/CNT_EN \
Timer clock = CK_CNT=CK_PSC (1 {T
Counter register 34 35 36
TIF \
0149 H WA 20 AWAI @ >
14.3.21. 4 3
EYQA 3 WAHI i QDBG¥e A DBG_TIMx _STOPGE J1 TIMx Q+ ! @A A*Y WT
Aday BTA
14.4. TIMIL Eg Y
14.4.1. TIM1I0O L E 6 1(TIM1_CR1)
Address offset:0x00
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res Res Res | Res | Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res CKD[1:0] ARPE CMS[1:0] DIR | OPM | URS | UDIS | CEN
- - - - - - RW RW RW RW RW RW RW RW
Bit Name R/W Reset Value Function
31:10 Reserved - - Reserved
H ° +D
9:8 CKD[1:0] RW 00 2yhephH+ H (CKINT) ' ™MRH =1 ™
NAl # BQE« Lv (ETRTIX)AT @ ~ H o B
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Bit Name R/W Reset Value Function
Yaee
00x tDTS =tCK_INT
01x tDTS =2 xtCK_INT
10x tDTS =4 x tCK_INT
11x 391 ) A A
5 0O Bl H
7 ARPE RW 0 0x TIMLARR| &+ = @A’
1x TIM1_ARR]| & VA H
OA” M WA
00 ~ M WA Q" 9'QAb y (DIR)P i &b i
0Ix A" M WA 1 QvTasbi=bi Q U
W, G
(TIM1I_CCMRx| & " A CCxS=00)d . % A A %0
gt Ep @i QH
10x A" M WA 2 "Qilesbi=bi Q Q
6:5 CMS[1:0] RW 00 Wl osbi=bi Q  Jm , G
(TIML_CCMRx| & " A CCxS=00)&E: ., % A A %o
Oyt Epgp "Qubi QH U
1Ux A" M WA 3 "Q"Tasbi=bi Q Q
HTP@sbi=bi Q  UAwm , G
(TIM1_CCMRx| &+ a CCxS=00)d . % A A %o
Oyip ™Qwbjis=bi "QHz 4
Fxp @+ Ak H(CEN=1) j 51 x ~M WA Q
AT M WA
Ab
ox Qbi Q
4 DIR RW 0 ¥k Qvbi Q
FXE Q" Jwa” M WAGA "WAHL y
%E
DI~ WA
3 OPM RW 0 oxXpal "A TH Q+jyB
Ixpatli #&" A 1 (] CENy)HL Q"yB
A 00
T y 'OUEV' T G0
Oxb B f1 " AAAI_ T yv "~ TF1 A" A
AAYX
2 URS RW 0 T Quwo, fi o
T 4 UGH
T K WAL v F 1 @5 A
IxXb' B f1"AAAIL_ E® Qro, fi of
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Bit Name R/W Reset Value Function
T BT A
T yoe I B UEV' T G 1
Ox b UEV " AUEV) T1T*' 1 vy TF 1 X
T Qv o, fi o
T 1 UGH
1 UDIS RW 0 TXWAD wr1 00 A
Aéoy &n  VECH &
1Ix" BUEV j £1 " A’ T1 &D]| &+
(ARR,PSC,CCRX)3 'YE C 4516
b 17 UGHGKWAI *“aA, " A THHI
Qu= " % A Dp
] QH
vx B Qe
0 CEN RW 0 EXAK O
Fxp 1t 47 CENyei1 v H i WA= A
WA e T TA AWAl @s LS T 1 CEN
)
14.42. TIM10O L E 6 2 (TIM1_CR2)
Address offset:0x04
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res Res Res Res Res Res | Res | Res | Res | Res Res Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res OAI].S OI’\\?3 O:;S OII\?Z OZIS Oll\?l OiS Tél MMS[2:0] Res SCS: Res gg
- RW RW RW RW RW RW RW | RW RW | RW | RW - RW - RW
Bit Name R/W Reset Value Function
31:15 Reserved - - Reserved
14 Ol1s4 RW v '8 40C4 |, ) v OIS1y
13 OIS3N RwW 0 v T8 3(OC3N |, ) v OISINy
12 0IS3 RW 0 M "8 30C3 . ) v OISly
11 OIS2N RW 0 M T8 2(0C2N ) v OISINy
10 0lS2 RW 0 M T& 20C2 ) v OISly
.M T6 1(OCIN | )
0x E MOE=0"H1 ™na OCIN=0
9 OISIN RW 0 1x E MOE=0H1 ™na OCI1IN=1
FxXT4 J° LOCK(TIML_BKR| &+ )1 1 2& 3
ar oyl Mo
v '8 1(0Cc1 )
8 Ols1 RW 0 Ox E MOE=0OH1 b ' h X~ OCINI , ™na 0OC1=0
1x E MOE=OHi b ' h X~ OCINi , ™Mna OC1=1
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Bit Name R/W Reset Value Function
FxXT4 J° LOCK(TIML_BKR| &+ )1 1 2& 3
a1 yjt no
TL O
. TS W 0 Ox TIMLCH11d6 =~ Tl = o
1x TIM1_CH1 TIM1_CH2> TIM1_CH310644ad¢
L
3wA O
Lty Op 3WwAiT 0 x h He @ia p 3 U
(TRGO) ! T @4 T b
.
000x ¢ § i TIML_EGRI| &+ @iUGYH 7122 A A
(TRGO) b* A (* y WA Gk WAL v )f
1% g1, TRGOi Gz N~ Mh @Gk y
hd A
001x &1 1 @+ &£l 3N CNT_EN 7152 AW A
(TRGO) &'H
pa H k0o~ ARHw &i xhH-+ @ A1E
QAL 3NT CENi y= i WAi @ a
vV3INGE  arl1 E Qv Al 3N P
A VHI TRGOIi h®d A& 1 o 3
6:4 MMS[2:0] RW 000 WA ( TIMIL_SMCR| &%+ A MSMy @iey )
0l0x " AT T AT w A J(TRGO) &b
AShHw©H ' @ 1 A AxhH+@ ° w
011x % T i fad KQ & K% &1 HI E
1 CCUF%OH@OT ET4m N A . . A
* 1 (TRGO)
100x % i OCIREF3 N 132 AW A (TRGO)
101x % 1 OC2REF3 N 122 AW A (TRGO)
110x % i OC3REF3 N 132 AW A (TRGO)
111x % T OCAREF3 N 132 AW A (TRGO)
FYx
1xhH"> ADCGEH o X A& @i o3 h H~ bE
3N Xpi @Hj ow
2N3xhHejpa O4i 1 3wAZ N S
h'He @Ky
3 Reserved - - Reserved
Q /% i TA O
Oxb'™Q /% i yfi BiCCPC=1) E 1
l COMy ™~ AEC
2 CCUs RW 0 Ixb*"Q /% i gfi @iCCPC=1)1 ! @
J COMy & TRGIi
W A "~ AEC
FX HEMuvoW @ At
1 Reserved - - Reserved
0 CCcPC RW 0 @l LY y
0x CCxEi CCxNE= OCxMyj i {08];
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Bit Name R/W Reset Value Function
1x CCxEl CCxNE > OCxM y T Gy J oy
ay EGEpR 4~ COM
ge T A
FX HEMuvoW ., @ At
14.43. TIMLK4+ &40 LE 6 (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 | 12 [ 10 | 9 8 7 6 5 4 3 2 1 0
ETP | ECE | ETPS[1:0] ETF[3:0] MSM TS[2:0] OCCS SMS[2:0]
RW | RW RW RW RW RW RW RW
Bit Name R/W | Reset Value Function
31:16 Reserved - - Reserved
v Al & y Of ¢ ETR&G ETR@r b 1 A A
15 ETP RW 0 K v .
0x ETR]j rboir sWaai "~o®
IXETRrbY 1 HOWG a7 r®O®
v H A&l yA v H WA 2
ox  Bv H wA 2y
Ix Aiv H ®wA 2 Qv+ ETRF3NIi @ly YOO r
)
F 1x J ECEym Ov H ®¥WA 1 XN TRGI
14 ECE RW 0 ETRF(SMS=111> TS=111)v & a1 @
Foxi xwA! @my H WA 22 HET x vy WA
i wA> AwWAYHT 1 HTRGIj i =~ ETRF(TSH]j
7 vi1y)
F3xv H wA 1-v H WA 2aH A& Hiv H
wi T ETRF
v A A3N ETRP ' 0 & A TIMICLK
'@ 14 E RV 0@ CH Hi ! @& H
ETRP G '
13:12 ETPS[1:0] RW 00 00x ot HR
0lx ETRP ' @i2°
10x ETRP ' @4
11x ETRP ' @8’
v A~ L Pyhe M ETRP3N ~ @ ' =M
ETRPQE - LBiVK h i1 QE«Lsi A" T 1Q
"1 E e NA TChfil A | G w
11:8 ETF[3:0] RW 0000 0000x = ®~ L# 1 p fDTST
0001x fSAMPLING=fCK_INT, N=2
0010x fSAMPLING=fCK_INT, N=4
0011x fSAMPLING=fCK_INT, N=8

215349



PY32T020v° v & € g

Bit

Name

R/W

Reset Value

Function

0100x fSAMPLING=fCK_INT/2, N=6
0101x fSAMPLING=fCK_INT/2, N=8

0110x fSAMPLING=fCK_INT/4, N=6

0111x fSAMPLING=fCK_INT/4, N=8

1000 fSAMPLING=fCK_INT/8, N=6

1001x fSAMPLING=fCK_INT/8, N=8

1010x fSAMPLING=fCK_INT/16, N=5

1011 fSAMPLING=fCK_INT/16, N=6

1100y fSAMPLING=fCK_INT/16, N=8

1101x fSAMPLING=fCK_INT/32, N=5

1110x fSAMPLING=fCK_INT/32, N=6

1111x fSAMPLING=fCK_INT/32, N=8

0 HWFE ETF[3:0]=160G 240G 3 Hi fDTS AY A o
CK_INT My

MSM

RW

T Wor o

3 Jx wA

Ox nAT

IX A V(RGN @ 1 & ~ 1 @6l pE  h'Hw(
TRGO)/LE GHE~ h Hw = x h H+  @E§a { ¢

TRGOC M o0°"H ARH+"2age  Ap ©® ' TH

6:4

TS[2:0]

RW

000

A O1 3 Orizap QWD A
000x Reserved(ITRO)
Fx PyEip 1 (b SMS=000)H GOwi @ dpow
Hf | U

OCCS

RW

OCREF | Oy y 142 'OOCREFm] ¢
0x OCREF_CLR_INT | OCREF_CLR %
1X OCREF_CLR_INT 1~ ETRF

2:0

SMS[2:0]

RW

000

KWA O E 'O v 3N  A3ZN(TRGDEDHG r /b
A GEj BVl E (il éwsi | & g
)y
000y Ho X WA
b* CEN=Li, ° # i+ g9 H 0
001x A, + %A 1
P QTIIFP2GED Wi Qo p TI2FP1G ~b i /i 'Q
N SMS[3]=0:
010x A, * ¥A 2
P QTI2FP1GED Wi Qg TILFP2G ~b i /i 'Q
011x A, * WA 3
i QUH V@D Wi Qv g TIIFP1> TI2FP2GE ~ b i /i
100x ¥ H WA
AGE A V(TRGNEE "~ A Dp Qv Xhrfi
A~ Al & Gz N
101x | WA
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Bit Name R/W | Reset Value Function
E A 3R(TRGDW HiI Qw GEH Ak i A W
wHi, Qv yBMHjvy) Qu@Eko=yB T Pi
{08}
110x A WA
Q" p A VTRGIGE "~k 0] ¥y ER "Qn bE
kof pi @8
111x v H WA 1
ADE A V(TRGHEH "~ 0 Qw
Fx b TILF_EN WA V(TS=100)HI j A1 |
A T+ W1 TIIF_EDR %K TIIFwp H At Lt a
i WAT 51 A VED W
N SMS[3]=11 SMS[2:0]o J 0.
000x 4 T/t g+ AGHMA -A A e tim_trgid & " ~
A Dp Qi i &l év” AXkD Q-
FxpA »®Ai 1] /A1 uevAmw trgo 3N1 g0
mmsj T J w010
T 1471 MR A
Slave TIM ITRO(TS=000)
TIM1 TIM14
14.44. TIMLAH& AL Eg (TIML 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 ,\%% CEA'I CES| C(éZl Cl(él UIE
- RW | RW | RW RW RW RW RW | RW
Bit Name R/W Reset Value Function
31x 8 Reserved - - Reserved
BIEX &I AA
7 BIE RW 0 ox~ B AA
1x B A A
TIEX &I AA A
6 TIE RW 0 ox" B AAA
1x B AAA
COMIEX 51 COMa A
5 COMIE RW 0 0x B COMa A
1x 51 COMa A
CCAEx 51 "Q /% 4aA
4 CC4IE RW 0 ‘ 5
Ox B™MQ /% 4aA
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Bit Name R/W Reset Value Function
X6 "Q /% 4aA
CC3Ex 51 "Q /% 3aA
3 CC3IE RW 0 ox~ BQ /% 3aA
IX 6 Q /% 3aA
CC2IEx 51 "Q /% 2aA
2 CC2IE RW 0 ox" BQ /% 2aA
IX6 Q /% 2aA
CClLEX B "Q /% 1aA
1 CCIlIE RW 0 ox" BQ /% 1aA
Ix 6 "Q /% 1A A
UEx 61 ~ AAA
0 UIE RW 0 ox B~ AAA
Ix 6 " AAA
14.45. TIM1- L E 6 (TIM1_SR)
Address offset:0x010
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
IC4l | IC3I | IC2I | IC1l | ICc4l | IC3I | IC2I | IC1l
Res Res Res Res Res Res Res Res = = E F R R R R
) ) ) ) ) ) ) ) Rc Rc_ | Rc Rc_ | Rc_ | Re_ | Rc_ | Rc_
w0 w0 w0 w0 w0 w0 w0 w0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CC4 | CC3 | cCc2 | cc1 CO | Ccca | cc3|cece | cea
Res | Res | Res OF OF OF OF Res BIF TIF MIE IE IF IF F UIF
) ) ) Rc_ | Rc_ | Rc_ | Rc_ ) Rc Rc_ | Rc_ | Rc_ | Rc_ | Rc_ | Rc_ | Rc_
w0 w0 w0 w0 w0 w0 w0 w0 w0 w0 w0 w0
Bit Name R/W Reset Value Function
31y 24 Reserved - - Reserved
i 4%0
23 ICAIF RC WO 0 i
\% IC1IF w
T -Q  3%0
22 IC3IF RC_WO0 0 )
\% IC1IF w
T -Q  2%0
21 IC2IF RC_WO0 0
v IClIF®
i 1%0
K E° Z 8 Jw 3Q Hh*i1 -~ A'Q
I %o ! ¢ 41 E 6@Go
20 IC1IF RC_WO 0 ! > - ¥ 5 v
TIMx_CCR1 6 0 6
oxXn *°Q f1 Y
Ixat i ~7Q " 71
i " 4%0
19 IC4IR RC_WO0 0
v IClIR®
i "' 3%0
18 IC3IR RC_WO0 0
v IClIR®
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Bit

Name

RIW

Reset Value

Function

17

IC2IR

RC_WO

0

i "-Q 2%0
v IClIR®

16

IC1IR

RC_WO

i " 1%0
K B Z G
T % v T J
TIMx_CCR1 J6 06
oxn *Q f1 y
Ixati "="Q " 1

Jw AVQ Hh' i "~ ATQ

1 E+ 1 Joéo

15:13

Reserved

Reserved

12

CC40F

Rc_w0

Q /% 4 TQ %o
v CC1O0F w

11

CC30F

Rc_w0

Q /% 3 Q %o
v  CClOFw

10

CC20F

Rc_w0

Q /% 2 TQ %
v  CCl1OFw

CC1OF

Rc_wO0

/% 1 Q %
kK E° Z G
1o | H
oxXn Q f1 Y
1x CCI1OF J
TIM1_CCR1]| &+

1 Hi

Jw V'Q Hi % 1. T U

QR WOTJ 0

Reserved

Reserved

BIF

Rc_w0

AA%D

v, y'+ 1]o

Ox n TTELY
1x Vi s A

i VO OTM

OPI W

g4 1 b’ N

TIF

Rc_w0

AH A A %
Enid AT
EwAHp TRGl 345 <
@ -1 & i WA GEy
1 g+ 1]o
oxXn A"’ TF1 Y
X A" AAMEQ Z

Te ExWAIL

i WAL BT

e

®

~{H' TM gl

COMIF

Rc_wO0

COMA A %o

if1 COM'" T ¢e E CCxE CCxNE

AL yr. TA1 B
Oxn COM" 1+¢f1 Y
1x COMA AMEe Z

OCxM T
1o

CCAIF

Rc_wO0

"Q /% 4 A A%
v & CClIF®

CC3IF

Rc_w0

"Q /% 3A A%
v & CClIF®

CC2IF

Rc_wO0

Q1% 2A A %o
v @ CClIF®

CC1IF

Rc_wO0

Q1% 1A A %
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Bit Name R/W Reset Value Function
b* CCl Jwm . WAY
E Q" O6m% 6w H y*'. T1J LiHpaOM
N#wAi v (va TIMLCR1| é
woicMsy) E+ 1 o
oxXnv Al y
1x TIM1_CNT 856 b TIM1_CCR1 &6 w
b CCl Jm JIWAY
E'Q " TA41H g 14 LE" 1]oOd
TIM1_CCR1 J 0
oxn Q fi1 y
1I¥ 3Q f1 Xh Q¢ 6T I TIM1I_CCRi(p IC1
isd A e am )
" AAA %
EF1 A" TH g*. 141 E* 10O
oxXn~" A" TF1 Y
Ix" A TMéez El &+ “AH y' T
1X
TN TIML CR1| &+ ©@iUDIS=0i E REP_CNT=0 Hf
0 UIF Rc_wo 0 T7A T(#bPi Qi od&T o H)Y
T Y TIMILCR1 | & » @& UDIS=0 URS=01 E
TIM1_EGR| é+# WIUG=1Hf 1 ~ A’
T( TMCNT A Dp)y
TN TIML CR1| &+ ©8UDIS=0 URS=01 E CNT
AT  DpHf1 A
T evaxwWAi | &~ (TIMIL_SMCR)
14.46. TIM1' TF wlL E 6 (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
31x 8 Reserved - - Reserved
Fo T
' T J LiissE 1 A "t 1s 0]
7 BG w 0 0 .
Ox NLAY
IxF1 A "' T %H MOE=0 BIF=LI XAk M
Z%in AL, f 17 ZTEA A
Fl AT
6 TG w 0 g TJ L3210 A AT TULY, Ts UL l
0
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Bit Name R/W Reset Value Function
OX N LAY
1x TIM1_SR| &+ @iTIF=11 NAk MZ @i A1 _ F 1
Z Gia A
Q /% TLFI T A
* 14 L+ tso]fo
5 COMG w 0 OXNULAY
1x E CCPC=11 &1 ~ A CCxE CCxNE OCxMy
Fx BEMOW | @& @)
4 CC4G w 0 P e Aty
v & CCI1G®
3 cc3c w 0 PR3
v & CCI1G®
2 cC2G w 0 FLQ e 2t
v & CC1G
F1Q /% 11
! T L1l AQ /% TL ' Ts
ofjo
Ox hLAY
1x p CCli f1 AQ /% TX
1 CC1G W 0 N CCl Jw , X
J CClIF=1Li NAX MZ@ia At , £1  ZGsa A
N CCl1 Jw 73X
E @ Q" 6'Q s TIMILCCRL| &+ 1 A
CClIF=11 NAk MZ @A AL, F1° Z@ia A N
CCUFTJ4® 1L, 1 CCI1OF=1
F1UA T * 14 L. tsojo
Ox hLAY
0 UG W 4 1x A, Dpﬁ\ QH 1 XNF T AA T }FYX '
noE Qv OO | oyl WQf w) NpaOM
NwWAi @ DIR=0C i Q) Q@+ Jo \ DIR=1(
i) Qe TIM1_ARR @6
14.47. TIMION/M 4 alL E 6 1(TIM1_CCMR1)
Address offset:0x18
Reset value:0x0000 0000
N 4a:
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
%CEZ 0C2M[2:0] OPCEZ ch|>£2 CC2S[1:0] C():CEl OC1M[2:0] OPCEl ?:CEl CC1S[1:0]
RW |RW [RW [RW |RW |RW |RW [RW | RW | RW [ RW [ RW | RW | RW | RW [ RW
Bit Name R/W | Reset Value Function
31:16 Reserved - - Reserved
15 OC2CE RW 0 % 2] oA
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Bit

Name

R/W

Reset Value

Function

14:12

OC2M[2:0]

RW

000

11

OC2PE

RW

0

10

OC2FE

RW

0

% 20 A&l

9:8

CC2S[1:0]

RW

00

Q /% 2 O
yhe GIAb ¢ R/ . 13 b E Oy
00y CC2 Iw
01x CC2 Jw 1 IC2T mp TI2i Y
10x CC2 J® Rl IC2T mp TILi Y
11x CC2 I 1 IC2T mp TRCi  %wWAk TA
RN AH R AH
€+ TIML_SMCR| &+ @ TSy "OC
Fx ccaskp W H(TIM1_CCER| & * GCC2E=0)¢ {

I o

OC1CE

RW

% 1]oA
0x OCIREFj p ETRF R/G& ¢
1x fsd ETRF b 2wt ]| OCIREF=0

6:4

OC1M[2:0]

RW

00

=

% 1WA
yhe _ vas3zN OCIREF@®D A1 & OCIREF™ h-
OCl1 OCIN@® OCIREFT 2 W&®I @ OC1 OCIN

B @D Wn" 2 CC1P  CCINPy

000y , . % | &% TIMLCCRlLm Q¢ TIMLI_CNT
Wi¥s M OCLREFj A

Ty

001x W H A 1R & Q> W E Q
TIMX CNT@ 6 n"Q /% | & * 1(TIMXx_CCR1j 2 Hi
A’ OCIREF

010 x v H 1®np ®2 W E Qo
TIMX CNT@ES& 1 Q /% | &

1(TIMx_CCR1j a Hi A" OCIREF®H

011y~ E TIM1_CCR1=TIM1_CNT'HI =~  OCI1REF&b
w
100

=
>
(Y]
=
T

OC1REF wH
_ OC1REF w

110 x PWM ® A 1k p b i "Q H i
TIM1_CNT<TIM1_CCR1 H 1ROOIWI &€, W) ® D
Wypbi QHI fi TIM1_CNT>TIM1_CCR1H

1w ® D W(OCIREF=0) ¢ _ m& @3 W(OCIREF=1)
111 x PWM ® A 2k p b i "Q H 1 fi
TIM1_CNT<TIM1_CCR1 H 1wR O WI & ROPD
Wygpbi "QHi A TIMI_CNT>TIM1_CCR1'H 1w®
G2 Wi e WY QI W

F 1x 1/ LOCKA. w 3(TIMX_BDTR| &+ A @i LOCKY )
X h CC1S=00( la ) ygjii Mo

F2x p PWM¥A 10 PWMWA 241 E QE% J'° @w”
dp . % WAax, JWAS Q PWMWAHI OCIREF
DWe pw

[
E
w
=2
T
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Bit Name R/W | Reset Value Function
% 1 £t
0x B TIMI_CCR1 | &+ & Fio HY =
TIML CCR1]l é+» 1 hA& i Az
1x Ak TIM1_CCR1| &+ @i Tt " "HAKk M
2 OCLPE R 0 I 'é H ':HAI TIM1_CCR1 @& &p~ " A’ T T H U
E |l eva
F 1x f LOCK4. & 3(TIMX_BDTR| &+ A @iLOCKY )
X h CC1S=00( & ) Hyjii Mo
F 2xxkpoi wAi1! @p’. | én 1A
T PWMWAI ¢ TOAj.  h
% 10 A
13210 CC . M aAH ) TG Z
Oxi Q Q" /b CCR1G®1 CC1* WHAL 0 £ AvnTE
Ad E aAv @ VO AOQ- Hl m5 CCl | @pn A
2 OCI1FE RW 0 ‘H%S"'\,‘H - @ B Q.
Ix AW BOE-BAT O A1 KB W t
%1 OC Iw% 2 Wa
B¥ J' AR AHEOO-> CCl . WAH A
“W3AH v Q
OCFE G&E J 8 PWM1& PWM2®AH Ax
Q /% 1 O
2y he GIAb £ /. 13 Vb @ Oy
00x CC1 Iw
01x CC1 w21 ICIT mp TILi @
10x CC1 J L ICIT mp TI2i @
1:0 CC1S[1:0] RW 00 , L
11x CC1 AW 21 ICIT mp TRCi %Ak TA
RN AR AH
€' TIMI_SMCRI| &+ @WTSy O
Fx ccisk p W H(TIM1_CCER| & ® G#CCI1E=0)¢ {
LT g
dbo N4 &:
31 30 | 29 28 27 26 25 | 24 | 23 [ 22 ] 21 | 20 19 18 17 | 16
Res | Res | Res Res Res Res | Res | Res | Res | Res | Res | Res | Res Res | Res | Res
15 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IC2F[3:0] IC2PSC[1:0] | CC2S[1:0] IC1F[3:0] ICIPSC[1:0] | CC1S[1:0]
RW [RW [RW | RW | RW | RW |RW |RW |RW [|RW [RW [RW | RW | RW | RW | RW
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
15:12 IF2F RW 0000 VQ 2. L
11:10 IC2PSC[1:0] RW 00 VMQ 2 7w
Q /% 2 O
2yhe GIAD & [ . 13 b E Oy
9:8 CC2S[1:0] RW 0 00x CC2 Iw oy
01x CC2 AW 21 IC2T mp TI2i @
10x CC2 AW R IC2T mp TILi @
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Bit Name R/W Reset Value Function
11x CC2 Jw 1 IC2T mp TRCi  %wA
kK TAp AH XY AH
€+ TIML_SMCR| &+ @iTSy "OC
Fx cc2s«p W H(TIMI_CCER | & » &
CC2E=0)¢ T ' ~ w8
VQ 1. Lw
yhe  Ti1 W -~ ' 3QE. L
y QE< Lus AT T QM 4480
E e NA Tohfil A | B wy
0000x n -~ Lv 1 @ DTS ~ 1000x ~
fSAMPLING=fDTS/81 N=6
0001 x - " fSAMPLING=fCK_INT 1 N=2
1001x ~ ' fSAMPLING=fDTS/8I N=8
0010 x - " fSAMPLING=fCK_INT 1 N=4
1010x ~ ' fSAMPLING=fDTS/161 N=5
7:4 IC1F[3:0] RW 0000 _
0011 ¥ " fSAMPLING=fCK_INT 1 N=8
1011x ~ ' fSAMPLING=fDTS/161 N=6
0100x ~ ' fSAMPLING=fDTS/21 N=6
1100x =~ ' fSAMPLING=fDTS/161 N=8
0101x -~ ' fSAMPLING=fDTS/21 N=8
1101x -~ ' fSAMPLING=fDTS/321 N=5
0110x ~ ' fSAMPLING=fDTS/41 N=6
1110x ~ ' fSAMPLING=fDTS/321 N=6
0111y ~ ' fSAMPLING=fDTS/41 N=8
1111x - ' fSAMPLING=fDTS/321 N=8
VQ 1w
2yhe cc1 =elICiz @ ° 4'Q fi
CCIE=0(TIM1_CCER| éw a) ., ~ Hwuy
32 IC1PSCI[L:0] RW 00 ooxh ©orre REDL A @R A -
A KQ W
Olx s 2A" T A K'Q Y
10 e 4A” T A KQ U
11x s 8A" T A KQ
CCIS[10]x Q /% 1 ©
2y h e WIAb £ A/ . 1 3 b @ Oy
00x CC1 Iw
01x CC1 Jw 1 IC1T mp TILi g
10x CC1 Jw 1 IC1T mp TI2i Y
1:0 CC1SJ[1:0] RW 00 _ }
11x CC1 Jw® 1 IC1T mp TRCi  %WwA

Kk TAp AY XY AH

€+ TIMI_SMCR| &+ @TSy O

Fx ccis«k p W H(TIMI_CCER | & » G
CC1E=0)¢ T ' ~ u
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1448. TIMION/MN 4 aL E 6 2(TIM1_CCMR2)
Address offset:0x1C
Reset value:0x0000 0000
LN 4a:
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
OCE4C OC4M[2:0] OCEA'P COEA'F CC4S[1:0 OCE3C OC3M[2:0] OCE3P 0%3': CC3S[1:0
ICAF[3:0] ICAPSC[L:0] ] IC3F[3.0] IC3PSCL0] ]
RW \';/@\'7\/ RW RW V'?/\Tv RW V?/\}/?VVF\QI RW RW \'7\/\'7\/
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
15 OCACE RW 0 % 4o
14:12 OC4M[2:0] RW 000 %  AWA
11 OCA4PE RW 0 % 4 i
10 OCAFE RW 0 % 40 /E
Q /% 4 O
yhe BIAbL £ /. 13 Vb Oy
00x CC4 B S
0lx cc4 A UL IC4T mp TI4i g
10x CC4 J o Rl IC4T mp TI3i Y
9:8 CC4S[1:0] RW 00 ) 3
11x CC4 Jm VL IC4T mp TRCi  %WwA
k TApn AH U A Heg' TIMILSMCR| &
HEETSY O
F x ccas k p W  H(TIML_CCER | & » &
CC4E=0)¢ T ' ~ D&
7 OC3CE RW 0 % 3 ]oA&
6:4 OC3M[2:0] RW 00 % 3WA
3 OC3PE RW % 3 A
2 OC3FE RW % 30 Al
Q /% 3 0
2yhe WAL g [, 13 b @ Oy
00x CC3 B S
01x CC3 A 0L IC3T mp TI3i @
10x CC3 Jw Rl IC3T mp TH4i Y
1.0 CC3S[1:0] RW 00 ) 3
11x CC3 A VL IC3T mp TRCi  %WA
k TAp AH 3 AH
£+ TIMI_SMCR| &+ @TSy O
F x cc3s k p W H(TIML_CCER | & » &
CC3E=0)¢ T ' = m&
o N4 &:
Bit Name R/W Reset Value Function
31x 16 Reserved - - Reserved
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Bit Name R/W Reset Value Function
15:12 IC4F RW 0000 V0 4. L
11:10 IC4PSC RW 00 VQ 4 H
Q /% 4 O
2y he WiAb g A/, T3 bW Oy
00x CC4 Iw
01x CC4 Jw R ICAT mp TI4i @
o8 ccas W 00 10x Cc4 AW R ICAT mp TIBi @ )
11x Cc4 Jw 21 IC4AT mp TRCi  S%WwA
k TApn A" ¥ AHe' TIMI_SMCR]| &
WEITSY O
Fx ccas x p W H(TIM1L_CCER | & # Ui
CC4E=0)t T ! * @i
7:4 IC3F RW 0000 JQ 3. Lw
3:2 IC3PSC RW 00 VQ 3 H
Q /% 3 0O
2y h e WIAb g ) . 1 3 b @ Oy
00x CC3 Iw
01x CC3 J w1 IC3T mp TI3i Y
10 0C3S RW 00 10x CC3 Jw® R IC31T mp TH4i g )
11x CC3 Aw 21 ICIT mp TRCi  S%WwA
Kk TAp AH Y AH
€4 TIM1_SMCR| &+ @TSy O
F x cC3s k p W H(TIML_CCER | & » i
CC3E=0)¢ T ' ~ 8
1449. TIMION/M &aAdAL E 6 (TIM1_CCER)
Address offset:0x20
Reset value:0x0000 0000
3130 [ 29 | 28 27 26 25 | 24 23 22 21 [ 20 19 18 17 | 16
Rse Rse Res | Res Res Res Res | Res Res Res Res | Res Res Res Res | Res
15 [14 | 13 | 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | Re [CC4 | CC4| CC3 | CC3 |CC3|CC3| CC2 | CC2 |[cc2|cc2| cCc1 | cCc1 | cCcl|cel
s | s P E NP NE P E NP NE P E NP NE P E
- - |RW |RW | RW | RW |[RW |RW | RW | RW |RW [RW | RW | RW | RW | RW
Bit Name R/W | Reset Value Function
31:14 Reserved - - Reserved
13 CC4pP RW 0 VMQ 4 Il & v a CC1P i
12 CC4E RW 0 VQ 4 . A v a CCLE ®io
11 CC3NP RW 0 VQ 3N Il & v & CCINP GE®
10 CC3NE RW 0 VMQ 3N . /El v a CCINE @&io
9 CC3pP RW 0 VQ 3 Il & v & CCI1P i
8 CC3E RW 0 vVMQ 3 . Al v a CCILE @ie
7 CC2NP RW 0 VMQ 2N Il & v & CCINP @®
6 CC2NE RW 0 VQ 2 . /AEl v a CCINE @io
5 CcCc2P RW 0 VMQ 2 Il & v & CC1P i
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Bit

Name

R/W

Reset Value

Function

CC2E

RW

0

VQ 2 . A v a CCILEEin

CC1INP

RW

VQ 1K 6
0x OCIN 2> Wd®
1x OCINH2> W& Q
Fx f LOCKA_ (TIM1_BDTRI| &* A BELCCKYy ) w34
2h CC1S=00( I ) Hji Vo

CCINE

RW

VMQ 1Y s
OX W K OCIN™ B ., 1+ % OCIN @ , 2 WO 2
MOEI OSSIi OSSRi OISl OISINI CCI1Ey @&
1x Ak xk OCIN3N = Mz@ _ Ab1 T . ows8
22 MOEI OSSh OSSRi OIS1i OISINi CCI1E Y @6

CC1pP

RW

VQ 1,6
CC1 dJwm X
0x OC1 2 W& ®
1x OC1H2 W& ¢
CC1 J X
CCINP/CCIP Yy "OAwW A G'Q 3N @GETIIFPL = TI2FP1
wil &
00xjr /i "rx
TIXFPLi " - & Qe
Ai Ty
TIXFPLj r° & | WA A+ WAL
o1xr~ i rX
TIXFP1T ~&®@e™Q ¢ yWAT A v H & AW
AT Ty
TIXFPIr & | WA A v WAL
10391 £ A I
1Uxjr’ /e -
TIXFPL1i "=7 ~ ®@Qe™Q vywAi A v H
& AwAT Ly
TIXFPLj r’ & | WAC A Jj T Zrx A v wA
;

Fx
Mz 1 | yi Gi b* TIMx_ CR2| éH
A BiCCPCH A1y CCIPEh ®OYE Gp com’ T
A1 HE hT é
2. § LOCK 4  (TIM1_BDTR| &% A @ LCCKYy) W 34
20, gjit Mo

CClE

RW

VQ 1, Al
CC1 W X
OXHW K OC1™ B . 1+ %OCL@E . > WO 2 MOE
0SSl OSSR OIS1 OISIN CCINE Y @6
1x Ak k oC13N _  Mz@ _ Adbr T . owe 22
MOE OSSI OSSR OIS1 OISIN CCINEy @&
CC1 J o Uy

y© h™ Qv @dT ¢ T "Q JVTIMI_CCR1| é
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Bit Name R/W | Reset Value Function
oxQ " B
0x "Q A
Fx
M: 1 g i B b TIMX_CR2| &+ a
; CCPCH J1  y CCIE®h ®OyE &R com’ T A
1 HE hr 6
f 1L2tvda Al T B4 OCx¥ OCx N @ i
0 Y o
MOE | OSSI | OSSR | CCxE | CCxNE OCx output state OCxN output state
0 0 0 B(wmh H+® AA) 0OCx=0, " B(wh H® AA)
OCx_EN=0 OCxN=0, OCXN_EN=0
L o OCXREF + Polarity
H = -
0 0 1 Beh HYAA) OO0 | oeyN=OCXREF 2 & CCXNP,
OCx_EN=0 OCXN_EN=1
0 0 OCXREF + Polarity " B(Ubh H" AAN
1 OCx=OCREF & & CCxP, OCx_EN=1 OCxN=0, OCxN EN=0
, , OCREF @14 € not OC-
0 1 1 OCREF + Polarity + dead-time ) ]
OCx_EN=1 REFC + Polarity + dead-time
OCxN_EN=1
1 X 1 0 0 B (uh H* A A ) OCx=CCxP, T BUbh HY AA )
OCx_EN=0 OCxN=CCxNP, OCxN_EN=0
o - _ OCxXREF+Polarity
1 0 1 B (mh Hr A A) OCX=CCXP, | 5CyN=OCXREF xor CCxNP,
OCx_EN=1 OCxN_EN=1
. L o Toe Al hwn®
1 1 0 OCXREF+Polarity
OCx=OCxREF xor CCxP, OCx EN=1 |2 W { , OCxN=CCxNP,
OCxN_EN=1
_ _ OCREF @i lf4 & not OC-
1 1 1 OCREF+Polarity + dead-time . .
OCx_EN=1 REF{ + polarity + dead-time
OCN_EN=1
0 0 0 B (mh H® A A), OCx=CCxP, T B(mh Hw AA),
OCx_EN=0 OCXxN=CCxNP, OCxN_EN=0
0 0 1 .7 B(@whHH AA)
0 1 0 a ¢ ©&: OCx=CCxP, OCx_EN=0, OCXxN=CCxNP, OCxN_EN=0
b*H épx A™MNH o1 3 OISx/m OISXN Xj MZ
o 0 3 1 1 OCx> OCXNLE® @I Wi OCx=0ISx= OCxXN=0OISxN
1 0 0 .7 Be mh HY AAC Be mh H*" AAZ
OCx=CCxP, OCx_EN=0 OCXxN=CCxNP, OCxN_EN=0
1 0 1 w Toe /Eihh%f](:))WZ
a ¢ by OCx=CCxP, OCx_EN=11 OCxN=CCxNP, OCxN_EN=1
a ! 0 NH épxd A™NnH o1 3 OISx/bOISXNX|j MZ OCx
1 1 1 > OCXNE@EJ](I)(I)E) W1 OCx=0ISx= OCxN=0OISxN
z . B E ™N &QHI OT "Yt ™n g () Il 61%H moe! T T4 T4 T @AA
w1l b A 083 2 A = @ /AT (CCxE = CCxNE = Q)1 Y OISx, OISxN, CCxP> CCxNP 0
Fx Ad i 14 @EOCx> OCxN g IJOAO W' 61 n"s: OCx= OCxN "6= GPIOQ
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3 AFIO| é

14.4.10. TIM1 N g (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 - - Reserved
15:0 CNT[15:0] RW 0 Qn G0
14.411. TIM1L . g (TIM1_PSC)
Address offset:0x28
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res Res Res Res Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSC[15:0]
RW
Bit Name R/IW Reset Value Function
31:16 Reserved - - Reserved
H 05O
Q v G H ! € CKCNT ¢ M 3z
fCK_PSC/( PSC[15:0]+1)
15:0 PSC[15:0] RW 0 PSCY9~™ E" A’ Tf1 H RE’ C -
Sy~ A TYDL Qv
TIM_EGR@ UGH J 06 TApv ywWAGEKi
jo
14.412. TIML™ n "Hi L Epg (TIML_ARR)

Address offset:0x2C
Reset value:0x0000 FFFF

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

ARR[15:0]

RW

Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
15:0 ARR][15:0] RW 0 s 0 S)
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ARRY 97 N vVh s 0 | &+ Wb
Es v WOmM HIL Qwj TA
14.413. TIML t 7ApL Ep (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 - - Reserved
v Q Qv w6
Ak~ IfTar Pys 1A J% | &+ bE
A '"egov QbsK I
éve " E | &wZybB f1 7 AAAL_ ha
Hé e f1 " Aa Al '
YBkb 1 Q" REP_CNT OO hfi A~ A TX
7:0 REP[7:0] RW 0 h "Q" REP.CNT Ax REP6&A D Q LR
REP_CNTE & p v Q" A" T URCA 1 HE
REP& 1 + % M TIML_ RCR| &+~ WA BE g i
K Q" A TAd HE Ax
YP  p PWMWAA I (REP+1)MZ~ X
KR ~M ®Ai 1 PWMv Q@EQ
K pAOMMY®AIT | PWMAE>Y QGIQ ¢
14.4.14. TM1O6 N/ L Ep 1(TIM1_CCR1)
Address offset:0x34
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res | Res | Res | Res | Res | Res | Res Res Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCR1[15:0]
RW
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
QY% 18
N Ccc1 Jw o, X
CCR1Y 9~ VE Q /% 1| éw mibe
6¢
15:0 CCR1[15:0] RwW 0 .
b' p TIML_CCMR1| e+ (OCIPEH)A " O z
61 TDA VE | évoa
e 1 EP@E"A TA1 Hl % 6¢ VE Q
1% 11 &+ A
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Bit Name R/W Reset Value Function
E'"'Q /% | évy9” m Q¢ TIMLCNT % G
61 Xhp OClv &j 3N
N CC1 J R X
CCR1Y9™" i K JQ 1" 7€lICl{le @ Q
H O
14.4.15. TIM16 6 A L Ep 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 - - Reserved
QY% 236
X CC2 J W X
CCR2Y9~ VE "Q /9% 2| &+ @be
SX¢
b p TIMIL CCMR2| &%+ (OC2PEH )a ' O p
61 TDA4 VE | &+ oA
15:0 CCR2[15:0] RW 0 e LEMET A TAl H % 8¢ VE Q
1% 2] &+ &
E'"Q /% | éry9” m Q¢ TIMLCNT % &
61 Xhp OCY &j 3N
N CC2 I Y
CCR2Y 9™ *i K Q 2" 17¢elC2le @ Q
H O
14.4.16. TIML6 N4 L Eg 3(TIM1_CCR3)
Address offset:0x3C
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCR3J[15:0]
RW
Bit Name R/W Reset Value Function
31x 16 Reserved - - Reserved
Q /% 3wi6
15:0 CCR3[15:0] RW 0 X CC3 " ) X . .
CCR3 Yy 9~ VE Q /% 3| en ®O¢e
67
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Bit Name R/W Reset Value Function
b' p TIMI_CCMR3| &+ (OC3PEy)a "' 'O :
61 TDJA BVE | &+ A
e 1T EQ@ETA" TA1 Hl % 6¢ VE Q
/% 3| &4 A
E'Q /% | érvyo~ /b Qv TIML CNT % &
61 Xhp OCHY Ej 3N
Y CC3 Jw X
CCR3Y9™ i K AVQ 3 1€lIC3le @B "Q
6
14.4.17. TIM1d 6 ¥ L Ep 4(TIM1_CCR4)
Address offset:0x40
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCRA4[15:0]
RW
Bit Name R/W Reset Value Function
31x 16 Reserved - - Reserved
Q% 46
N CC4 I X
CCR4Y 9"~ VE Q /% 4] év @S¢
6¢
b*' p TIMI_CCMR4| &+ (OC4PEy)a" O P
61 TDJA VE | &+ oA
15:0 CCRA4[15:0] RW 0 e 1L E®ET A TAl Hl % 6¢ VET O
1% 4] &+ A
E°"Q /% | é%y9~ m Q¢ TIML_CNT % &
61 Xhp OCY &j 3N
N CC4 Jw Y
CCR4AY 9™ 10 K 'Q 4’ 1elICa4l e W "Q
8
14.4.18. TIM1 u, WL Ep (TIML_BDTR)
Address offset:0x44
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MOE | AOE | BKP | BKE | OSSR | OSSI | LOCK][1:0] DTG[7:0]
RW |RW [RW [RW | RW | RW |RW [|RW [|RW [RW [RW | RW | RW [ RW | RW | RW
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
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Bit Name R/W Reset Value Function
3 . &
fi VOPL Yy . tat Jo i QAOEy @
i+ 1 ]0ds0J 1 ExXM Jmw o, &
15 MOE RW 0 ®
0" BOC= OCN ., A wmv "dy
1x b J° 7 zGEFEl ye TIMLCCER | & v @&
CCXE CCxNEy 1, Ak OC>= OCN
s 0 . /i
0x MOEE fi TJ 1y
" AOE RW 0 1x MOET ) TJ1lapi A"A 15 OJ leb”
VN ©
FX 7 LOCKA_ (TIML_BDTR| &+ A @ LOCKY )
Rl ., yji No
Vll &
0x JVHI WO QY
13 BKP RW 0 1x v IWRG
FX f LOCKA_ (TIML_BDTR| &+ A @iLOCKY )
ml ., yji No
=i
ox B e BRK3 BRK_ACTHZ
12 BKE RW 0 1x Ak e BRK3 BRK_ACTHZ
Fx A LOCKA K (TIMI_BDTRI| &+ A @iLOCKY )
R, yji No
wAi L T80 0
y 122 E MOE=1h wA . H =&l | G
h'H# Aj & p OSSRH
v & OC/OCN/E! @ 4 " €1259 1 'Q /% A&l
| &+ (TIM1_CCER)
1 OSSR - 0 ,OX EhH+j TAHI =~ B OC/IOCN . & OC/IOCN £
T, 3N=0Cy
1 ERH+ j TA'HI fi CCxE=1 & CCxNE=1l1 Ak
OC/IOCN . X . nod W
OC/OCNA ., 3N =1
Fx 7 LOCKA K (TIMI_BDTRI| &+ A @iLOCKY )
K20, Hji No
W wAim T80 0
y 722 E MOE=0h w . H
v & OC/OCN Al @ 4 ~£1259 1 'Q /% A&l
| &+ (TIM1_CCER)
OX ERH+j TAHI ™ B OC/IOCN . & OC/OCN &£
10 0ssl RW 0 T . 3N=0Cy
1x Eh Hej T AH fi CCxE=1& CCxNE=1i
OC/IOCN % ., TM 2 W
OC/IOCN AT . 3N =1

Fx i LOCKA . (TIMI_BDTR| &+ a @ LOCKY )
20, Hji No
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Bit Name R/W Reset Value Function

h

yw B T awe’ 37
00x hw | &2 37w
o1x ha, 10 j i 3 TIMIBDTR | & # @&
DTG/BKE/BKP/AOEY  TIM1_CR2| & * @O0ISx/OISxN
Y
10 h4, 2071 ha, 1as8Ry 1 & 7 °
VCClhoéye f{ w CCxSH W . I

9:8 LOCK[1:0] RW 00 o

TIM1_CCER| & * GCCxP/CCNxPy { @3 OSSR/OSSI
HY
11 h4. 3t ji 3 ha, 2a@8Ry1 O §°
BVCCi Hye [ w CCxSH W . |
TIM1_CCMRx| é * & OCXM/OCXPEY {
FxpvAdeyger ET " K LOCKyt1 /3
TIM1L_ BDTR| év 1, Tk, Jd°
6 H U
T™MAAL H Pl

Ryhe a3l .8 G@E™MRYAH 3 DT

“TYAH X
DTG[7:5]=0xx => DT=DTG[7:0] xTdtg1 Tdtg = TDTSy
DTG[7:5]=10x => DT=(64+DTG[5:0]) x Tdtg1 Tdtg = 2 x

TDTSY

DTG[7:5]=110 => DT=(32+DTG[4:0]) x Tdtg1 Tdtg = 8 x

TDTSY

DTG[7:5]=111 => DT=(32+DTG[4:0]) x Tdtg1 Tdtg = 16 x
7:0 DTG[7:0] RW 0000 0000

TDTSY

ax X\ TDTS =125ns(8MHZ)1 ! T B™NH WY

0 15875nst N¢ 'H w 125nsy

16us’ 31750nsi Y\¢ H = 250nsy

32us’ 63ust N¢ H w lusy

64us’ 126ust N ¢ H m 2usy

Fx @ LOCKA_ (TIMI_BDTR| & a 68 LOCKHY )

w1l 263, PRygji ©
W
14.4.19. TIMIL Epg a Y
B
O i
siISteMMNNRNNﬁN&NNHH:HH:HﬁHHmm'\‘quMNHO
eld| '
t |t
h
=) o
™M S luwl 2 vl S| ol o =
0 x_C o |zl @ 5n.n:gu.|
x|3| RL x | < = ol 2| 3| ©
Reserved ) O
0] 2
0
5;33 wo LT
; w wlw|w|w|w
rite
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ET) oz z
[o:TlsTOD 2
lo:Zlsws z o o0 | = z

200 | . = z 34700 S
S000 S o €00 | . = = 34100 Lz
w00 | L = H -2
[o:Zlswm [o:2lsL z o ELLISIC z [0:2lNTo0 -3
EN S z -2
STIL N =) NSIN - o z z 30100 —

= o
[o:Tlszo0 2

= o

: 2
= S [o:€l413 2 ) 33790 =
2 o 3d200 Lz
= o - 2
[o:TlsdLa 2 )

2 IS} [0:2lnzoo -3
2 o 303 S o S
EIE] 30200 _ =
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x_C = 2 [} sy 3 1Sy
CM o, o = o, o =
. [ 8 @ [ 8 2]
RL N a N = o 3
NP S} 8 o © g o
0 uT = =
x| 3
1|2
8 I'I'I'I'rwl'l'l'l'l'rrw
wW| w| w w| w w w
olojo|o| o |o|lo|lo|o|oO|O]| O
=) 5 5} T
S 188 58 & |88 8§
0 o O o) o
x| 3
112 rpr{rfr ryr|rjrrifr
¢ w I'WWW w WrW
olo|o|o| o |o|o|o|o|o|O]| O

6} (6}
3 2 | 8 5 218
= o O = 8} o
0
X |3
1|2
c rrrrrwrrrrrrrw
W[ W| wW|[w Wl W|[W|W|[W|W

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

ol w a| w | Ww
9 Z z & HZ Z &K ZZ S
g 9| 3 8| o] 9 Y §l of 9| 3| 3| Q| ©
o o 8| 8| ©| 9 gl 3| o 0| 8| | ©| ©
0
X | 3 ryrf{r )y rf{ryr|rf{r | rf{r|rf{rj|rfr
212 WW[IW|WIW| W W[W|W[W|W|[W|W|[W
0

CNT[15:0]
0
X |3 w
2|2
4
0
PSCJ[15:0]
0
x| 3 w
2|2
8
0
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z oo

aéq

ON X o

ARR[15:0]

o wXxX o

A WX O

OXFFFF

w0 wX o

Owx o

ok~ X O

A A XO

REP[7:0]
w
0
CCR1[15:0]
rw
0
CCR2[15:0]
rw
0
CCR3[15:0]
rw
0
CCR4[15:0]
rw
0
9 [a)
PR w
ojo0|j0fO0OfO0Of|O 0 0
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15.

15.1.

15.2.

v HQp (TIM14)

TIM14 1 K

E

Ar hHe ° v ¥ y=sLle.qQl @ap” AT Y 7

T hHY TIMI4+ ! AY ° ® 0G16Ys O
AL Tryod VINGH T oy ( VQ Ydard . Le

TIM14h H* T H=™ NG =W Hpy M ¢

TIM14 % 9

A 16ys L b i Qe

A 16g' AY( @hHA®) ° *+#1 Q¢ H "ol
A 1A™ A I Ay

—

VQ
Y8

PWM1 e 41 M WAC

TAX REvio, 1 R DP( 1)

A <N Q

J Qi 1K 65536 6

s PWM)

Biy Y QO
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Internal clock(CK_INT) | Trigger
| Controller Enable
counter
U auto-reload register
—> ul
Stop clearu /L\J/V >
CK_PSC CK_CNT —>
» PSC prescalel » +/- CNT counter
cil y @ cil
Ti1 filter & | TIIFP1 IC1 -y = - oc1
Input filter IC1PS ture/ OC1REF Output
L R Al > presce > Copurecon OCIREE, | ouput | 0L (.
TIMX_CH1
Noté
Preload registerstransferred to active
Registers on U event according to
control bit
— Event
Interrupt
Y gDMA output
g, 15-1TIM14" _t g,
15.3. TIM14n AY
15.3.1. ‘Q+ c bl
AV A Y h He @3 T AV®s L B8F 16y bi Qv QM bETH A
H é
T'@ 7 Q" s L | &v= ° | &uy o0& Qn HCO @'HA
HIDFYUX
A Qi | &+ & TIM14_CNTC
A | &+ g TIM14_PSCC
A s 0 | &+ g TIM14_ARRZ
5 0 | e+ § X Wh C &ada s L | e+ N | &+ i Qp
TIM14 CR1| €+ A &5 0 Al y e ARPEZ &5 | | 6# @ink ~apY¥%
K@ A" T UEVHe ~ &Dl é+w E Q¢ i o, XE TIM14 CR1|l é+ A @&iUDISH
W2 OHLF1 A T “A T @ TFA
QH ‘ HGBTH . CKCNT vI kE J~ Q" TIM14 CR1| éw A G QW /E
T ye CENZ Hi CK CNTE€ ®®
|—Yl P47 TIM14 CR| é" G8CENy @ AH « Qo Qw AD Q
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15.3.2.

Y x
w1l @N QY BH Y1 655356 Gy Y6 ET 952 Aep TIM14_PSC |
&M AGC 16| 69 i D16 Qv + W AL | EH VA v ET 2 p H o
v A G HBly QT KT A’ T T H 1
igh, " p QH Hi ” Hoy Qe D
oK _psc Huuudbiuuuyyt
CEN ‘
Timer clock = CK_CNT (} (} T} F}
Counter register F7 Y Fe(Fo FA(FB(FC 00 o1 Y 02 X 03 )
Update event(UEV) T
Prescaler control register ,>< 1
Write a new value in TIM 1_PS{
Prescaler buffer X 1
Prescaler counter oj 1fojafof1fof1
0 152E WGl QK 1w 2HI QW BFHZ g,
oK_Psc JTUUUUUUU YU Uy
CEN
Timer clock = CK_CNT T H ﬂ
Counter register F7 @E:*E 00 01 >C
Update event(UEV) T
Prescaler control register P 3
Write a new value in TIM 1_PS€
Prescaler buffer X 3
Prescaler counter oj 1) 2)3)0)f 12/ 3]
g 15E WGl QK 1w 4HIL QW BFHZ g,
A
®s A4 4
QK 0 Qs 0 ©e TIMI4 ARR| 6 @O 1+ awx 0 AAD QI Xfi1 A

%A Qo
1

AT AT T

Ht f1 7

N’

T

n TIM14 EGR| &+ a (

TAA) J UGy ~ ! @rF
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J TIMI4 CRL| &+ AGSUDISY1 ' @ B A Tw ~ @ dpb | v oA’
VABH  A&D| é+ pubiSy | e 1 NjfFi1 AT t b% HT Q" 8§
x OADI aH * wn@ QO Joy ° +wQéj w) %1 b’ J° TIM4_CRI1
| 8% AGGURSH ( O° A ) J UGYNFiI A" A T UEVI H Tj J UIF%O0
(0j F1 AAG) Twm dpQ wAi | Q" Hi a HF 1 " A=Q AA

EAl AT A T HL AdDEE &+ “Al., T2aHBQURSY) 4" A%O0Hy
(TIM14_SR| é+ a @UIFY )

A s 8D| éw Al | &+ @6 (TIM14_ARR)

A oM@ N 4R | &+ i (TIM14_PSC| &+ @i k )

i GeeYT "7 " Apgja 'i @ Qv w1 E TIMx_ARR=0X36.

ck_pse Juuydyuyyyye

CNT_EN |

Timer clock = CK_CNT SRR RRNRNRER R REREY
Counter register 31 )(32)33)(24)(35) 36/ 09/ 01 02)(03) 04/ 0508 07
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

1% Q" HzZgr g H ° +Dmw1

oK psc iutuuduy iy

CNT_EN

Timer clock = CK_CNT ﬂ ﬂ T ﬂ ﬂ ﬂ ﬂ
Counter register 0034 X 0035 X 003640000 X 0001X 0002 X 0003
Counter overflow H

Update event(UEV) ﬂ

Update interrupt flag(UIF) ‘

15 MQfHzgi g H ° +D®2
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CK_PSC m |
CNT_EN ‘
Timer clock = CK_CNT ﬂ H ﬂ ﬂ
Counter register 0035 0036 0000 0001
Counter overflow T
Update event(UEV) ﬂ
Update interrupt flag(UIF) ‘

g 1% Qf HZgt1 g H °  +Dm4

oK_Psc HuUiuytideyyuy
CNT_EN ‘
Timer clock = CK_CNT H ﬂ ﬂ ﬂ
Counter register 0035 0036 0000 0001
Counter overflow T
Update event(UEV) ﬂ
Update interrupt flag(UIF) ‘

15 QY HZzZgtsg H ° +DmN
oK _psc UUUUdug Uy

CNT_EN ‘

Timer clock = CK_CNT ﬂ H ﬂ

Counter register 1F 20

Counter overflow

Update event(UEV)

Update interrupt flag(UIF)

i
i
—

9,158 QW Hzgt EARPEH®G A" 71 (Tl Mx _SARR Q)
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CK_PSC

CNT_EN

|

Timer clock = CK_CNT

UuUUyuuyiUy Uyl

Counter register

FO ) F1{(F2)(F3( F4 F5{00( 01} 0203} 04 05} 08{ 07

Counter overflow

]

Update event(UEV)

[

Update interrupt flag(UIF)

Auto-reload preload register F5 >< 36
Pak
Auto-reload shadow register F5 >< 36
Write a new value in TIMx_ARR
g 15 Qf HZ gt EARPEHE A" 1( 3 Tl Mx_ARR)

1533. Q |

‘QuBEH ¢ g H
UGyt h

rrrrrr -

£ CK_INTZ ®&

TIMX CR1| &+ @ CENy > TIM14_EGR| & # G

i 4 CENY m LI

i oye UG s b ] v Qi1 ET TOWHC
7 H ob' “G&H
oK _PsE yuUuut iUyl

CEN=CNT_EN

UG

CNT_INIT

[

Counter clock = CK_CNT = CK_PSC

Uyl

Counter register

31

32/33)(34(38/ 3600 01)02)03/ 0408/ 08 07

6 150 WAT @ 3> 1 H

t Dw 1

15.3.4. & N/
Ve AQ 1% Thd” AQ /% | &% (Y9&DI &%) y0'Q &  ° (QF
_L/\ & 7 > H)|3 (§/8H3Xi')
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15.3.5.

Intput stage ‘ APB bus |
Output stage
‘ APB interface |
rite CCR1H
Read CCRJ i slme=ERE
— > read_in_progtess

R Mite CCRI1L

output mode

Read CCR] R

capture_transfer
compare_transfer

ccis[t oot mod ‘ Capture/com;:areshadow ( TiM14 CCMRL
CC1S|[0 ’ nput mode reqister Comparator from time base
R capture ( )
CC16 [ ) J;b P \CNT>CCR¥Gmm0r | bet Rem
CNT=CgRyMode Voe |0 ]
> on‘ aler >' Controller| TIM14
TIML4_CCMpDC2M2:0)] [ ccp ]| [ ccrp |
TIM14_CCER
TIM14_CH1 -
T e 1e [ g LR
DTS, | downcounte Dete?:(teor TILF_Falling
r >l Divider IC1PS
121418
TIM14_CCER [ccaprcciNe 4 A
TIM14_CCMR1
[ cc1s[1:0] ICPS[1:0]] [ CC1H
Intput stage TIM14 CCMRL _ TIM14 CCER
g 1511T1 M1 4,
M ZETix JVZIN T XfFi1 Ae La@zNTixF o AVI &G O@
s 4w F 1 AZN(TiXFPX)1 E!' QARK¥WAT  w @ 3 AGaARQ | 3N
VQ | é+ (IexPS)
F1 AA Léde OOCAWRI 1 W 9T Aheod | 3NGE 6
Q% We' A | %> ABDI| éw da " Y k "HA | &+
RQ WAT 1 'Q A1 pé&DI &ui 1 owse | &4 A
D% WAI I | éniBink ¢ =~ &D| éralta&Dl en @k Q¢
Y8

Lo N4 4

p Q WAI 1 Esd Iex3NT ozm o ~a | Qw BE 6 &6 Q /% | é-w
€ TIMI4 CCRX{ A E™Q * T A1 Hi Z@CexIF%0Oe TIMI4 SRl é+ ¢ J4 1 b Q
TAd Ht CoxIF%OT 4w 1y ¢'Q %0 CcxOFe TIMXx SR é+ Z U 1

CoxlF! | CoxtFt @ neéda@rQ QA | CoxiF ° CexOF=0' ]| CcxOF

Qi D " bMp TIL V@ "~-HQ Q+ & TIMI4 CCR1| é* A1 £ bix

A "0 , v X TIM14 CCR1 o i Tl 1 AQ@° 3 TIM14_ CCMR1 | &+ A G
CC1S=011 E CC1Sj & 00Hi 4w 1 Xh TIM14 CCR1| é+ wixE

>

P 0 V3 N@E P14 Ve b A @KYyeo m Tk HL Ve Lwioyi

TIM14 CCMRx| é*+ A @ilexFy { 3 V3INpwr 5A5 H v QEH s HO!

& Co Je Lw@kKy 22 BAH v Q + %I GC! (@fors ') A ~ 8K1I T.
p TILi K" T @ ~wpi t o WTIMI4 CCMR1| &+ A~ 2 ICIF=0011.
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A 0Tn GO@ Q ~1p TIMKCCER| &% a° 3 CCIP=0e | "~ € =

CCINP=07
A 3 " " p AeDA1 ECUQQ A1 p¥% AGOED W QH 1+ %
o T Be " TIMX_CCMR1| & v @ IC1PS=00
A 4 TIMXx_CCER| &+ @iCCIE=1l 61 "Q Qv @& "Q | é+ A
A b I 4 TIMx_DIER| &+ A ©GiCCIEYy 61~ HWAA 0
EAl A 'Q HY

A f1 OQ@EDW QHI QY ®6 e  TIM14 CCR1| &
A CC1lIF%.0 leAnA%0OT Eni1s N2A AQ Hi a CClLF ° | 1 CCIlOF
A UL

A b J CClEyi_, hfi1 AAA 0

p>14
O

W I NnaAo, 1d& p ., AAo, %06 1 nQQ i w  db. p . A
%0O0e9> nQQe ' {fi1 @aAo, 33U
Fx 3vQ aA oai T Jp TIMX EGRA  ZWICCxGY[ f 1

153.6. &1 _ 4 &

R WAT & TIMI4_CCMRx| &+ A CCxShits=00{ i |, % 3N & OCXREF>" Z &0cx

T271" TIROMANQ 61 6] &5z , % | &n= Qu @i J°

TIM14 CCMRx| é# A~ Z @ OcxM=1011 o! A" . % 3N &g OCXREF/Ocx{ w®® "
OCXREF A Jw 2 We OCXREFDJ4w D W®d®I1 @ HOcxé& CCxPll 6y’

On

r o0
@b x CCxP=0(0Ocx 2 W& @M . Ocx Aldwm 2 W
J TIM14_CCMRx| & # A ©0cxM=1001 ' A J OCXREF3 N wH

WAT | p TIMI4 CCRXx&D| &+ = "Qve s Kip 17 Z8%0Ch Mo

t %Kt hed  Zoa A 0 Nhpi @ _ % WA AK
15.3.7. N 4a

% 1iTrri’ A, Lérday aARGEH TJ4 H
E Q" m'Q /% | énw@igk aH . % TAYbi HAY
A N . % WA(IMI4 CCMRx| é+" A OcxMy)> . Il & (TIMX_CCER| &4 A G

CCxPy)howé | Mz@wAdli p% w Hi | Ad! @3'YEG@ W
(OcxM=000) 18 & @3 W(OcxM=001) 4810 @3 W(OcxM=010)&
(OcxM=011)

A JAAT S| &+ p5%0Oy (TIMX_SR| &+ A G CexIFy )
A N U777 Zzwian AR (TIMI4 DIER| é4# AGICCeXIEg ) . F1  AAA
TIM14_CCMRx A ©iOcxPEY 'O TIM14 CCRx| é* T ¢ £ET | &
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15.3.8.

P . % WAI 1" A" T UEVM OCXREF> Ocx , =®é&©¢ ap@My! @ =~ Q¢
@A Qe Q

Write B201in the CQR register

Counter register >< 003A >< OO3B/, )3200
7
TIMx CCR 003A e B201
OQREFOQ | .

Match detected on CAR
Interrupt generated if enabled

g, 1 51 20utput compare mode, toggle on OC1

A kw T oaPWMB4 &

T Ky ~ WA @f1 A' TIMXARR| &+ h ' 1+ TIMXCCRx| é#_ hi1 V%
Gz N

p TIM14 CCMRx| &+ A @ OCxMy = Jfi 1 E(PWMWA 12 &A1 EIPWMWA 221 T 2

" As J¥%A OCx F PWM o 1 TIM14 CCMRx| &+ OCxXPEy @ A&i
Z i | 6+ 1 o J TIM14 CR1| é+ A BIARPEH e pP i Q& A OMN WA

AL AEIs D 183 | én

KEAT AT A" TBHOI | énéei e ~EDl &1+ %p Q" AD Qe

10 J TIM14_EGR| &+ A WUGYH . Dp A@GE &+

oCx il ¢! @ Tp TIMI4 CCER| é+ AGCCxPYy J1 E' @ JmW dWOMAA

H> W@ TIM14 CCER| &+ A GECCXEyi  OCx , Al

p PWM¥A ¢ WA 14 a WA 22 1 TIM14_CNT= TIM14 CCRxDJ p % 1@ hieA
TTI M14_CNT O Tl M14_CCRx

hHYkE Q"Tbi ™QHETZ2F14 ~M WA PWM

PWM %] 44

i T A PWMWA 1®ieD E TIM14_CNT<TIMx_CCRx'Hi PWMv & 3N OCXREF W |

e wmH b' TIM14 CCRxa ®i% 63235 0 6 (TIM14_ARR)I , OCXREF3 Ym6 10
b % ©6mO0 , OCXxREF3'Y®6 00

i g TIMK ARR=8'H ~ M @iPWM Léh e
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15.3.9.

Counter register (1) 2)(3)(4)(5)(6) 7)(8)(0)( 1)
OCXREF {
CCRx=4
CCxIF
OCXREF
CCRx=8
CCxIF
1
OCXREF
CCRx>8
CCxIF
OCXREF g
CCRx=0
CCxIF
% 1513 -M @WPWMLE( ARR=8)
cAdA_+4a
DT~ WA OPMI  ynr WAG Az e v WA b Q" e Z Awndl Xp AYZ2
I @A Heo fi1 AT K'Y 2 i @y’
) KWAI vk "Qrip | % WAGG PWMWAIT f1 L@ 4 TIMx_CR1l
&4 ABOPMYN Obpi WAI ~ ! Q@ Qvs DspfFl1i A" A T UEVHY B
KE% ©&m QriE DEjaH ¢1f1 AT ke (EhRhH+* pMé AN o
bi X
A bi "QAAYX Q" CNT<CCRxV ARR(: . §,0<CCRXx)
TI2 ﬂ
OC1REF
OCt !
TIM1_AR
TIM1_CCR1 H
3 [
o
: o
o i
0 »
<> t
tDELAY tPULSE
g, 151 Exampdfe Single pulse mode
@®b1 & px TI2 JVbisd Ai "-ADi1 & tDELAYe® 1 p OCLli f1 A
y W tPULSE G | -

248349



PY32T020v"° v & € g

3h TI2FP2A W A :

A J TIMX_CCMR1| &+ A 8 CC2S=011 "HTI2FP2T m TI2

A 1 TIMXx_CCER| é+ a @BICC2P=01 A TI2FP2{ 2z s Li " ~

A J TIMX_SMCR| &+ A GiTS=1101 TI2FP2A mx WA i ~ v @ A (TRGI)
A 1 TIMX_SMCR| &+ A BISMS=110( A A ) TI2FP2 1 k0 Q-

OPM@EiLe " % | 6+ @Q6” h( & H '=> Qv ° w)

A tDELAY' TIMx CCR1| é+ A @&h ©

A tPULSE' s U 6> 9% ©e T &h 6 (TIMX_ARR - TIMXx_CCR1)

A 3hEA1 % w H f1x0 1@léer E Qv 6H f1 Ax 1 0D

Léey X J TIMx_CCMR1| &+ @OCIM=1111 JLPWMWA 2pi Q & 'Os &

i | &% x 4 TIMX_CCMR1 A @i OC1PE=1> TIMx CR1| &+ A Wi ARPEyt @

TIMX_CCR1l é+ Al " % 61 g TIMXARR| &% al "5 0 61  J UGYT f i
ATA TLHaMEp TI2i G Av AT &A1l CClP=0

n A@DAtl TIMx CR1| &% A BiDIR= CMSHZ JH

t mE AT 1 AQo J TIMx CR1| é+ A3 OPM=11 pi A~ A" T(E Qv
Xs O &  0OHYy B "Q E OPM=0HI ¢ WA A
15.3.10. W4 4 3
A TIMxhHy gy ~ 11s2hHeapgda i E ARHWIZ:3wWAHL E! @MD
AT x WA @I He @ Qe ey k0 yBadwé&H M HA
15.3.11. 4 3
EYQ 3 WAes MO+y BZ 1 | QDBG¥e A DBG TIMx STOP@E J1 TIMx Q" & &
AA* WHAL daay B
15.4. TIM14 1L E p
154.1. TIM140 L Eg 1(TIM14 CR1)
Address offset:0x00
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. Res. Res. | Res. | Res. | Res. | Res. | Res. | Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. | Res. | Res. | Res. | Res. | Res. CKD[1:0] ARPE Res. Res | OPM | URS | UDIS | CEN
- - - - - - RW RW - - RW | RW | RW | RW
Bit Name R/W Reset Value | Function
31° 10 | Reserved - 0 " d % 0
H G ~’ 23 ©/ HMH (CK_INT)
9:8 CKD[1:0] RW 00 _
1 1 H
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Bit Name R/W Reset Value | Function
00° tDTS =tCK_INT
01° tDTS =2 xtCK_INT
10° tDTS =4 x tCK_INT
11 ' >
"o~ L3
7 ARPE RW 0 0° TIM14_ ARRN M A
1° TIM14 ARRN M A M
6:4 Reserved - 0 " d w0
OPM RW 0 " (One pulse mode)
3 /A 0 HQH’ M 57
/A sdw O0HQ( M CEN3)H’ M
8
0 Z'H
ko) 3 'OUEVHTQ H
0 BJju f 0 ADMA 7' =Y d
) URS o H Qr .d 0 ADMA Z°
M /s
uUG3s
1° B f 0 EDMA 7' |
M Y/s ¢ d 0 /EDMA Z
Us 0
ko] 3/b /Us UEVHQ r
0° v UEV  OUEVHQ =Y dHQr
M /s
UG 3
1 uDIS RW |0 A N M C 6
1° U s UEV F OHQ . -N M
(ARR,PSC,CCRx) v C 6
B UGZZA "~ Q MaY d | Q
3. M M
~ 0V «3
U M
U M
0 CEN RW |0 - . M
/ Q CEN3p’' & H Q -
AL M "% P[ an " r3'o I Q
CEN3
15.4.2. TIM4A'H& AL Eg (TIM14 DIER)
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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. CClIE | UIE
- RW RW
Bit Name R/W Reset Value Function
31:2 Reserved - - Reserved
CClLEX &I "Q /% 1aA
1 CC1IE RW 0 ox" BQ /% 1aA
X6 "Q /% 1A A
UEx 61 ~ AAA
0 UIE RW 0 ox B AAA
X6 " AAA
15.4.3. TIM14-. L E g (TIM14_SR)
Address offset:0x010
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res Res Res | Res | Res | Res IC1IF Res | Res Res IC1IR
- - - - - - - - - - - RC WO - - - RC WO
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res CC10F Res CC1F UIF
- Rc w0 - Rc w0 | Rc_w0
Bit Name R/W Reset Value Function
31:21 Reserved - - Reserved
T -Q  1%0
K E Z G Jw 3Q HA' i ~ A'Q
L % ! 1 J 1 E 6@o
20 ICLIF RC_WO 0 T > 7 et
TIMx_CCR1 J6 06
oxn ¥Q f1 y
Ixatli ~7Q " 71
19:17 Res. - 0 301 w0
i " eQ 1%0
Kk E° Z©8 J® AVQ Hh' i "~ AQ
L %o ! ¢ 1 E- 6@Go
16 IC1IR RC_WO 0 ! > - 1 5 v
TIMx_CCR1 6 0 &
oxn ¢¥Q f1 y
Ixati "="Q " 1
15:10 Reserved - - Reserved
Q /% 1 Q %o
K E° Z G Jwm vQ Hi % '+ 1
9 CC10F Rc_wO0 0
170y
oxn "Q f1y
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Bit Name R/W Reset Value Function
1X CCLF J 1 H1 QH WO T J4  Q
TIM14_CCR1| &+
8:2 Reserved - - Reserved
Q /% 1A A%
B'Q CCl 1% _ 448¢0
E QOm% 6w H g*. 14 uEr 1|
0
oxXnv Al y
L oLl Re WO 0 1x TIM14_CNT 86 b TIMl?f_CCRl 0O v
- B'Q CCl 1 d+ac
EQ " TA1H g 14 LE" t1T]oOd
TIM14_CCR1 | 0
oxn Q fi1 y
1 3Q f1 Xh Q¢ 6T 3 TIM14_CCRi(p
ICli s 4~ mA 16" a2 )
“AAA% | EfF1 A" TH g+, T4 1 E
1o
oxn~" A" TF1 WY
Ix"A TMéez El &+ “AH y'. T
0 UIF Rc_w0 0 1x
TN TIMX_ CR1| &+ BIUDIS=01 £41 "~ A" Ti oy
T N TIMX CR1 | & v @ UDIS=0 URS=01 E
TIMx_EGR| &4 @UG=1Hf 1 ~ A’
T( TMCNT A Dp)y
15.4.4. TIM14° TFf wL E g (TIM14_EGR)
Address offset:0x14
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res. CC1G | UG
- W W
Bit Name R/W Reset Value Function
31:2 Reserved - - Reserved
F1Q /9% 1" Tt g T4l rzfd AQ
% " 11+, 1su]jo
OX NLAY
1 cCl1G W 0 %xp CClLi F1  AQ /% " TX
0 CCl 1% _ o
4 CClIF=1i NAk MZGia Ar _, 71 ZTEa A
0
0 CCl 1 do
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E @ Qv 6Q s TIMI4 CCR1 | &+ | A
CClIF=11 N Ak MZGia A1, F1  Z@aA 9
N CCUFTJ4 w1, 1 CCIOF=1
F4TA T1 g T4l tso]jo
0 UG W 0 Ox 00 Aq.J : .
1IXx A Dp Qi1 Xfi1 Al éw@E A T}
y © orwon © ol ¢ v w)
15.45. TIMI4O0N/MN 4 aL E 6 1(TIM14_CCMR1)
Address offset:0x18
Reset value:0x0000 0000
LN 4a:
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 19 18 17 | 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res | Res
15 | 14 [ 13 [ 12 [ 12 10 ] 9 8 7 6 5 4 3 2 1 0
Res Res OC1M[2:0] OC1PE Res CC1SJ[1:0]
- - |RW[RW] - RW RW RW [ RW
Bit Name R/W Reset Value Function
317 Reserved - - Reserved
% 1WA
yhe  va&azN OCIREF@L A1 & OCIREF”
h® OCl1 OCIN@® OCI1REF
T 2WoO®I @ OC1 OCINGE® @I Wn ™3 CC1P
CCINPy
000y , . % | &+ TIMLCCRLI o Q-
TIMx_CNT @i% M OCIREF] A
Ty
00lx w H J 1w @2 W E Q-+
TIMX_CNT@E& n°Q /% | & # 1(TIMx_CCR1j
a 'Hi A" OCIREF
010x w H J 1w @2 W E Q-
6:4 OC1M[2:0] RW 00 TIMX—CNT@E?M‘Q I e "
1(TIMx_CCR1j a Hi A" OCIREF®H
o011 ~ E TIMx_CCRI=TIMx_CNT 'H 1|

OC1REF & W

100x A" wmn @3 W A OCIREFwH

101x A° m&O®I W A OCIREFw

110x PWM¥A 1k

RPi  QHI f TIMXx_CNT<TIMx_CCR1H 1w

GEIWL e wN @ WYpb i QHu

TIMx_CNT>TIMx_CCR1 H 1m | @ 2 W

(OC1REF=0)1 ¢ , W& @D W(OCIREF=1)

111x PWM®A 2
TIMx_CNT<TIMx_CCR1 H1

fi 1R QI W ¢
. ROQI W
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Bit

Name

RIW

Reset Value

Function

Fxp PWM¥A 18 PWMWA 241 E QE% ' &
ap % WAAK, JWA Q PWMWA H
OC1REF2 W¢ qw

-

W

OC1PE

RW

% 1 /El
Ox B TIM14 CCR1 | & v i
TIM14 CCR1| é+* | hAO i
1x Ak TIM14_CCR1| & v @i 1T
| &+ "HA | TIM14_CCR1
VE'

I H | &+ A

Reserved

Reserved

1.0

CC1S[1:0]

RW

00

0
GIAD €

1w

Q /% 1
2y h e
00x CC1
01x CC1
10x Reservedy
11x Reserved
F x CCis k p
CC1E=0)¢ T ! ~ o83

vl VO b8

g
Jw 31 IC1T mp TILi @

1 3 Ox

W H(TIM14 CCER | & w @&

Lo N4 a:

31

30

29 28

27

26 25 24

23 22 21 20 19 18 17 16

Res

Res

Res Res

Res

Res

Res | Res

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

15

14

13 12

11

10 9 8

7 6 5 4 3 2 1 0

Res

IC1F[3:0] ICIPSC[1:0] | CC1S[L.0]

RW[RW | RW]|RW | RW | RW | RW [ RW

Bit

Name

R/IW

Reset Value

Function

31:8

Reserved

Reserved

7:4

IC1F[3:0]

RW

0000

VQ 1. Lw

yhe Tl v - ' 3"
< Lluws AT oQr oAb
E e NA T9hfi
0000x n -~ L* 1 @ DTS
PLING=fDTS/8I N=6
0001x ~ ' fSAMPLING=fCK_INTI
' fSAMPLING=fDTS/81 N=8
0010x ~ ' fSAMPLING=fCK_INTI
' fSAMPLING=fDTS/161 N=5
0011 ~ ' fSAMPLING=fCK_INTI
" fSAMPLING=fDTS/161 N=6
0100x ~ ' fSAMPLING=fDTS/2I
' fSAMPLING=fDTS/161 N=8
0101x ~ ' fSAMPLING=fDTS/2I
" fSAMPLING=fDTS/321 N=5
0110x ~ ' fSAMPLING=fDTS/4i
" fSAMPLING=fDTS/321 N=6
0111x ~ ' fSAMPLING=fDTS/4i
' fSAMPLING=fDTS/321 N=8

083

A WX

T 1000 T ' fSAM-

N=2 1001y

N=4 1010x
N=8 1011y ~
N=6 1100
N=8 1101y

N=6 1110x

N=8 1111
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Bit Name R/W Reset Value Function
V1 H
2yhe cc1 e IC1T @ v Q A
CC1E=0(TIM1_CCER| &4+ A ) _ HoE oy
00xfH ~ i1 Q  VEI s 4 mEe A -
3:2 IC1PSC[1:0] RW 00
A KQ Y
Olx e 2A" T A KQ y
10x e 4A" T A K'Q ¢
11x 6 8A" T A KQ
CC1S[10]x Q /%2 1 O
2y h e WiAb g A/, T3 bW Oy
00x CC1 Jwo Y
0l CC1 I 1 IC1IT mp TILi @
1.0 CC1S[1:0] RW 00
10x Reserved
11x Reserved
Fx CcCis«k p W H(TIM14 CCER | & » i
CC1E=0)¢ T ! = o
15.4.6. TIM14d N/ & AL Eg (TIM14_CCER)
Address offset:0x20
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res Res Res Res Res
15 14 13 12 11 10 9 8 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | CCINP | Res | CC1P | CC1E
RW RW RW
Bit Name R/W Reset Value Function
314 Reserved - - Reserved
VQ 1R I &
CC1 Ja . X
3 CCINP RW 0 CCINPo 3 ¥ 0.
CccC1 Ja& X
CCINP> CCIPT{ T Er[ h® TIIFPL Il 6¢ v &
CClP® (
2 Reserved - - Reserved
VM 1 I &
CC1 I X
0x OC1 2> WO
1x OC1H2> W@ @
CC1 J o Y
1 CC1P RW 0 CCINP/CCIPb Yy “Of TIIFP1 T TI2FP1@l & 3 N
AmQ 3N
00X r /i "F~x"Q A1 p TXFPLEE "~ (Q 1
gy ALY H & AWA)
Olxr /i ~X"Q Al p TiXFPLEE ~(Q 1 ®
H ALY H & AwWAl
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Bit Name R/W Reset Value Function
10321046 J
1lxjrb1 & ~
VM 1 yis)
cc1 1% _ ©
Ox L kK OC1l™ B
1x Ak k OC13N MZzgE  AD
0 CCl1E RW 0
CC1 1M do
g° h™ Qv 6T £ T "Q *JTIMX_CCR1| &+
ox'Q " B
1x 'Q A&l
CcxEH OCx output State
0 .7 Be OCx=0,0Cx_EN=0Z
1 OCx=0CxREF+Polarity, 0Cx_EN=1
15.4.7. TIM14 Ap (TIM14_CNT)
Address offset:0x24
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res Res Res Res Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CNTJ[15:0]
RW
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
15:0 CNT[15:0] RW 0 Qn G0
15.4.8. TIM14 _ g (TIM14_PSC)
Address offset:0x28
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res Res Res Res Res Res Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSC[15:0]
RW
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
H 05O
Q v W H ' € CK.CNT C M %3
fCK_PSC/( PSC[15:0]+1)
15:0 PSC[15:0] RW 0 PSCY9J™" E" A" Tf1 H E’ Ho| & n G
6y A TYD R
TIM_EGR@® UGy J0& TApw ywWADEK{ -~
o
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15.4.9. TIM14™ n L Ep (TIM14 _ARR)
Address offset:0x2C
Reset value:0x0000 FFFF
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res. | Res.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ARRJ[15:0]
RW
Bit Name R/W Reset Value Function
31:16 Reserved - Reserved
s 0 %6
ARRY ¢~ N vh O | &+ 1o
15:0 ARR[15:0] RW 0 } ‘ Q )
Av & 12.4.1x H9 p ¥ @K ARREE A= 0 A
Es 0 O M HIL Qv j TA
15.4.10. TIM140 N/N L E B 1(TIM14_CCR1)
Address offset:0x34
Reset value:0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res | Res | Res | Res | Res | Res | Res Res Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCR1[15:0]
RW/RO
Bit Name R/W Reset Value Function
31:16 Reserved - Reserved
Q% 1®6
\ cc1 I X
CCR1Y 9" VE Q /% 1] 6+ @de
6¢
b* p TIMLCCMR1| &+ (OCIPEyY)a ' 'O z
61 TDJA VE | e+ a
15:0 CCR1[15:0] RW 0 e T EOETA TA1 Hl % 6¢ VE Q
1% 11 &+ A
E "Q /% | &% Y9~ & Qv TIMX CNT % G
&1 Xhp OCIM1A&i | 3N
% CcC1 Jw X
CCRLYS™ +i ¥ 3Q 1’ 7elClle & Q
H O
15.4.11. TIM14 L E g (TIMX_OR)
Address offset:0x50
Reset value:0x0000 0000
[ 31 | 30 | 29 28 27 26 | 25 | 24 | 23 | 22 [ 22 | 20 | 19 [ 18 | 17 [ 16 |
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Res
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 6 | 5 4 | 3 ] 2 1 ] 0
Res TI1 RMP
- RW | RW
Bit Name R/W Reset Value Function
31:2 Reserved - - Reserved
h'HY V1 1T m
RN |
00:TIM14 1 1 GPIOLYvGQQE q@Es T I
i
1:0 TI1_RMP RwW 0 L
0lx TIM14 1 i RTCCLK.
10: TIM14 1 1 HSE/R2H
11x TIM14 1 i MCUH € MCOC . A
I RCC_CFG| &+ @iMCO[2:0[% Jr ~ h @
15.4.12. TIMI4L Ep G Y
B
ol
f\'NReg'HOO)OOI\QOLO#MNF!OGOOI\QOL{)?CV)N\—!O
SlisterMMNNNNNNNNNNﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁc’w'\“’m"’m‘\“"o
e |t
Uln
TIMx w
CKD[ | & S|l v @ z
= v |2 & |35 5|8
Reserved 2
0 Rea 2
X 3 dWri w r o r r r r
0 2 te w W| W[ W w
0 Re-
set
Valu 0 0 0 0 olojo|o
e
TIMx w
_DIE 3l s
R Reserved ©
0 Rea
X | 3 | dwri r|r
0| 2 te w | w
C Re-
set
Valu 0 oo
e
TIMx x = LQ.L =1
_SR O S} 8 3 8 >
Reserved r KR | % r r
0 Rea c ) c
X | 3| dnwri _ - - € — | -
1 2 te w w w w | w
0 0 0 0 0lo
Re-
set
Valu 0 0 0 0 0 oo
€l
TIMx I2)
6 5|
R R . s)
0 Rea eserve
X 3 | d/Wri w | w
1] 2 te
4 Re-
set
Valu v 0|0
e
TIMx
0 e ° wl B
x | 3| MR1 2| ociM[2: | a| 2| ccis
1|2 ou REEENEE gl o gl & o
8 TPU o S
T
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~® 0 -0

~ @

3‘~Q.—-E

Reg-
ister

28
27
26
24
23
22
19
18
17
16

31
30
29
25
21
20

15
14
13
12
11
10

Rea
d/Wri

ﬂ
=
=
—

rw

PR X O

N W

IC1

IC1F[3:0] hoC

CC1Ss
[1:0]

q
-
-
-
-
-

rw

o
o
o
o
o
o

OoONX O

N W

Reserved

- |CC1NP
Reserved

CC1P
CC1E

s =
s =

AN X O

N W

d/Wri
te

CNT[15:0]

Reserved

w

Re-
set
Valu

0N X O

N W

TIMx
_PS

Rea
d/Wri

PSC[15:0]

Reserved

rw

Re-
set
Valu

ONX O

N W

TIMx
_AR

Rea
d/Wri

ARR[15:0]

Reserved

rw

Re-
set
Valu

OXFFFF

» WX O

N W

TIMx

R1

Rea
d/Wri
te

CCR1[15:0]

Reserved

rw/ro

Re-
set
Valu

o vl X O

N W

TIMx
_OR

Reserved

TIL_R
MP[1:
0]
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Rea
d/Wri w
te
Re-
set
Valu 0 0
e
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16. HQQ (RTC)

16.1. 1K

h HH ¢ real time clockl T A" N @h H* RTC%®e 00 4 A Q6 Qv p Z

T Jit! O8H Ao T Mo Qr®Ed @ A JJVAIE @H =R/Q
RTC¥eg=H JJ/ (RCCBDCR| é# Y2371 ns i1 opvieyor RTCG J=H
NY] w

M4 eygao MRTCEE "B T wm BMRTCmEYv ' "HA E Q@i "HAN A& RTC
o)

A 1l &+ RCC_APBENR1 I PWRENI A& 2 ¢ = H

A 1] &% PWR_CRUDBPY 1 /A M BDTR| é+ = RTC

16.2. w9
A T AYEE ° QX v Qw w220
A 32y AY QW7 H o4 e
A 2AD" @EH x 71 APBli £@ PCLK1= RTCH (RTCH @& ' o n: PCLK1H
'R e @i )
A ' @ OQ@i s RTC®H ¢ x
[ HSEH (@ 128
i LSl HH
[ LSE HOH
A 2A" V@EE g1 3 X
i APBli £+ 4 e gy
[ RTC/ O( ° Qv s W )ET AL ¥s ey
A 3Aw @ R aAYx

i AAL T F1 A T! AYEE  aAA
I NAAUL T F14 AV AY G QOAAZIN (@ ' 1Y)

[ o, AAULTY T AY Qio. Xt woO0@E 5

16.3. RTCnA"Y

16.3.1. LEg! H

RTC_PRLI RTC_ALRI RTC_CNT = RTC _DIV= BKP_RTCCR| é" k i I ¥3 43N
@ y(@ 2% ya BDCRrtcrst)y THVM A | &4 ¢ CRH CRL{* M4 ¢ y & rtcapb_sw_rstd 2 ¢
4y atey
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16.3.2.

16.3.3.

RTCL E g
RTC/ H?™ %z RTCAPBli £

T APBLl i & RTC@ ~ 6 Qv 6> & Hi1 wno# | evEpn
RTCH @i "~a ¢ RTCAPBLH o B3N @OH" A RTC%OCH b Gous

YP 1 b' APB11 £ 4 w 1 a "HAwip.. AAk APBlec 1, pMv Ky

| €% Ae 1 X APBLi , GIRTC| e#» Q6'1 _ " (W "~ 0 i "~ M i
T2aa1 YUeéx

Al dMAegadouy

. xé WA,

da. xy WA, (1 TMQBETjh A1+ mCPUj TAL VI H §B1 H RTC
*W Q. Q&j hat  vDDDN)

A®Qi ¥ Al APB1i £ T BH(Y nH &A>)RTC/ K3'Y o

t %1 Np n RTC| é# Hi RTC© APBLI £ Jls:” BTd1, T %o MEé

RTC CRL| é+ A @iRSFy(l é#ap %0) . 11616

F X RTC@IAPB1i £j p WFI> WFEM HI & WA &g ¢

“

1. CPU! @i &+ Y0 RTC_CRI RTC_CNT= RTC_DIVy

2. RTC_CR| &% m RTC_PCLK3 | CPUY MH6 & =~ Mhéy

3. RTC_CNT = RTC DIV 022 RTC CLK3 p RTCTAc | RTCDIV| &4 p %A
RTC_CLK@i " -~ A @ RTC_CNT= [ 0372 RTC_CLKH 3 @%Oya~ 1 RTC_DIV

| évwa” @ A3N1 + 7T %K” AHRTC CNT®EE @wy
4. RSFh Xp RTC_PCLK:® | p RTC_CLKa £ RTC_PCLK® @i * 3N @@ HJIy Y
5. RSFki RTC_CNT= RTCDIVE nH e 71 hi

1 RTCL E g
) J RTC CRL| &%+ a WCNFy 1 £ARTC 3 J WAoo ¢1  JRTC_PRL
RTC_CNT RTC_ALR BKP_RTCCR| é&*
Dv | MRTCy M| éw @ "HA1 o p K "HAJ o '@ ' RTC_CRI

éH ABRTOFF" 6 y1 . ARTCl é# T ez Aan KERTOFF"6yT 6 HOE! @
Y RTC| &+

4 Y x
1. 7 RTOFFy1 =~ RTOFFEOwwOo Bé& " JTAHE
2. JCNFOmLI J JWAPe HRTOFFy K1l 3 CPUpR | &% HRTOFF=1C
3. M AGr A RTC| &+ " "HA ye RTOFFp % Y Kw 11 RTC_CLK3 | &+ %t
"HA " ?, buffer] &+
4. | CNF%Oyt1 . JwAwe t1s4 CNF] ¢ ADE i ¢ a@E | &

W "HA1 AD" R RTC_CLK= & &+ ya HRTOFF | ¢
5. 1 RTOFFi s RTOFFywwo6 @6 ~ "HATJ4H& € buffer] &+~ 3 RTC_CLK
s o |y RTOFF
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Fx Kk ECNF%Oy | Hi = "HA£T I A Ys N 3A RTC_CLK* Q@ (o |
CNF %0y2 3A RTCCLKj T Ak Jire_ h, X I e %'H RTOFF=0 i
¢)

Fx

1. p% Y A1 CPU" | &+ HRTOFF=1y

2. CPU@ - Qw¥x CNF=1' CNF=0I JTGH| é"p bHA'HAe U

3. XNCNF" 1a NCNF] + AHA | RTOFFYE  CNF=0& G  CNF=1cj | j

h | RTOFFy

4. %N CNF" 1¢ NCNF ] 1
5. RTOFFh X p RTC_PCLK:

AHAk 0 buffer| e

én’

RTC CLK3 | &+ G Y g

16.3.4. RTC o6 1

R¥% A RTC/ O@H v Qal ™ @ RTC QW e’ 1 RTCN %0 (SECF)

R Qv 0x0000e e A RTCH v QA1 J RTCo, %0 (OWF)

p QY EO | é+w 0071 1(RTC_ALR+l)e ©@EIRTCH v Qa1 J RTC_Alarm=
RTC %00 (ALRF)

M RTC | €+ ¢ RTC_ALRZ @& "HAo AT i \ /b RTCN %02 ¢ x

1. At RTC AAL XpAAl NY2aAWe RTC | &% ¢ RTC_ALRZ = /& RTC Q

H | &+ e RTC_CNTZ
2. M& RTCi | é" a B SECFH J1U W' o RTC | &% ¢ RTC_ALRZ = /& RTC
Q" | é+ g RTC_CNTC
16.3.5. RTCQZ
RTCN = Hzbi gA” X
RTC_CLK

RTC_PR| f0003{0001}000(000g0002}0001)000d 000300030001 000¢(00040002 0001(000¢( 00030002 00070004 000
RTC_Second |
SECF

o e R

b

RTC_CNT 0000 X 0001 X 0002 X 0003 X 0004 '8

RTC_Alaim IRTCEIR
—
ALRF [v o
bt~
PR=0003 ALARM=000003
g 161RT A= Hz g,
SECF> ALRF® RTC_PCLK3 3N ° RTC_CLK: RTC_Sectond= RTC_Alarm 3 N f

1
RTCo, HZzbi gA™ X
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RTC_CLK
—
RTC_PR| }0002{0001{0000(00030002(0001)000¢(00030003(0001Y{000¢( 00030003 0001(000¢(00030002){ 0003(000¢(0003 0002
RTC_Second
SECF
. oL -
g ...... et
RTC_CNT FFFFFFFB FFFFFFFC FFFFFFFD ) FFFFFFFE_ ) FFFFFFFF
RTC_Overfl
1RT3LEF
OWF °
b~
PR=0003
g, 162RTO®, HZ g,
SECF= OWF#® RTC_PCLK?® 3N ° RTC_CLK?® RTC_Sectond= RTC_OverflowN f

16.3.6.

16.4.

16.4.1.

RTC]
w G RTCH @864 I0AGi & PF5C 11T ly CCOy
€ RTCCR| é*  h N8
4 CAL[6Olyt1 H ' @ “ § 121A PPM
CAL[6:0] bits in
BKP_RTCCR register
HSE/12
| Lse_ LS JUUUIL ™ Clock —>‘|UUI—|UUL RTC
:I T i RTCCLK calibration
32768HE= I Oscillato
I —}
[l«¢—— DIV64 [
g 163RTGC g
RTCL Ep

RTCO L Ep (RTC_CRH)

Address offset:0x00
Reset value:0x0000

N

!eH-I\AAuUuU
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Rse R: R: Rse R: R: Rse Rse Rse Rse Res Res Res Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Re | Re | Re Re | Re | Re | Re | Re | Re | Re | TK OWI | TK_AL | TK_SECI owl é; %E
S S S S S S S S S S E RIE E E IE IE
RW RW RW RW RW | RW
Bit Name R/W Reset Value Function
31:3 Reserved - - Reserved
TKo, AAB ¥y
5 TK_OWIE RW 0 Oxj B TKo, aA
1x 61 TKo, A A
TK AAB Y
4 TK_ALRIE RW 0 oxj 61 TK AA
1x 61 TK AA
TKN A AB 4
3 TK_SECIE RW 0 Oxj B TKNAA
1x 6l TKY A A
o, AAB ¥y
2 OWIE RW 0 Oxj 61 o, AA
1x 61 o, AA
AAB Yy
1 ALRIE RW 0 0xj bl AA
1x Bl AA
NaAB oy
0 SECIE RW 0 Oxj b6 YaA
X 51 NaA
Ryt:2R AA 0 FYxpevyotl AdaAT © & @ A@p. Dpot  RTCI| &
H@Q 3= QY WaA o7 T @ YT Ev * pHE k@ "HA & RTOFF=0Z Hi
Tj1T  RTCCRHI| éw g
i 1 &wi - RTCE&H | «Pyo Arw @ JLygi "HA
16.4.2. RTCO L Epg (RTC_CRL)
Address offset:0x04
Reset value:0x0020
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Rse Rse Rse F;e F;e F;e Ffse Ffse Ffse Ffse Res | Res | Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
if Tf Tf Tf Tf Tf if if if if Ri?F ﬁy RSF OWF ALRE SECE
RW RC%)N RC%)N RC%NV RC%NV
Bit Name R/W Reset Value Function
31:6 Reserved - - Reserved
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Bit Name R/W Reset Value Function

RTC'HA R  (RTC operation OFF)i H E

RTC¥e. T Yyl Y MT| &+ Gpe K "HA
it e Y "HAT ¢ H&

5 RTOFF R 1 Ny w600 | MyMBERTC| &+  ° H
A

Oxi KMRTCI| &+ @ "HAXKp

1xi KMRTC| &+ @ "HATJ4HGE

4 %0 (Configuration flag)

%yo ' TJO0W@O JSWAI xbb b

RTC_CNT RTC_ALR& RTC PRL| &+ ° JVA S
4 CNF RW 0 EQE%Yyp J060L& A+ 1 Joooeh'E

"HA v Configurating RTC registers

ox . JWARAD” ARTC| é+)

1Ix v 4 WA

| &+ a ¢ %0 (Registers synchronized flag)E RTC_CNT
| 7> RTCDIVI é% " AHI. 14618t 71|

H
p APBl¢ yo | & APBIH §yBo1 %yo * T
3 RSF RC_WO0 0 looo ) 9 )
y Mei "HAe 11T AYZo Mé y . T
1601 & 3 RTC_CNT RTC_ALR& RTC_PRLT J
ap
ox| é» 06" ayg
x| é" T4 ag
o, %0 (Overflow flag)
E32H' AY Q¢ o, Hl %y*'. 1J061b"
5 OWE rc ), RTC_C'RH! &4 A O}NIE:1|~ CF1AA
- wyEi+ 1 Jooodond
Oxfho, v
1x 324! AY Q" o,
%O (Alarm flag)
E 324! AY Q¢ ~ RTC ALR| éw A J@ h
©1 %y*. T461b' RTC_CRH| &+ a
1 ALRF RC_WO0 0 ALRIE=Li , F1 AA %yET+ 1 Jooo6opo
ox N 17
Ix ®
N %0 (Second flag)
E32H' AY ° o Hl %y' TJOLB®H
RTC Q-1 1
%1 %%0Om ' A Y BWRTC QF 08 A- Q
0 SECF RC_WO0 0 G@izN ( W 1Y) b* RTC_CRH| &+ a
SECIE=11 , 1 AA %yET 1] 1 o680
W

0x Y %01 T &1
Ix N %01 T &
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RTC @il T 1 i1 é&wi @ Ev *pAAi & "HAHe RTOFF=0Z 1 1 j 1 °

RTC_CRI| & @i

Fx
VY M%Oy N3YY "61 "  E®RTICCR 04y Tyl ~A oG AT
4 1P

. pEHH BA®AAI QY @A 01! @MRTC| é+ " "HA

., E APB1H j ‘Hi OWF ALRF SECF= RSFyj| ~ A

, OWF ALRF SECF= RSFyEfi 14yt 7171 |

N ALRF=1h ALRIE=Li , 61 f1 RTCupAA b g EXTIi #AB §41 EXTIA

17A A1, Bl F1 RTCup A A= RTC A A

N ALRF=1i b ' p EXTIi ~ %A J~ EXTI4 179 AWA1 _ 61 f1 RTC A

Apb g EXTI ~ wa U7 EXTIA 176 TWAL_ T 4ihet AT ( hr
1 RTC  AA)
16.4.3. RTC LEp H (RTC_PRLH)
PRLI é# 3YRTC *~ +#v Q6@ Q6 | é#T RTCCRI| é+ @WRTOFFY 31
@h E @ RTOFF=l1 ¢ 6i CPU ~ "HA

Address offset:0x08

Reset value:0x0000

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res PRL[19:16]
w [ w ] w]w

Bit Name R/W Reset Value Function

31y 4 Reserved - - Reserved
RTC ® y (RTC prescaler reload
value high) Q@i 3 A1 Ryrr he 1Q

3x 0 PRL[19:16] w 0 "EH T X
fTR_CLK = fRTCCLK/(PRL[19:0]+1)
Fxjio A& 0861¢, n|*. @F1 RTC
A A3 %0y

16.4.4. RTC LEFHH (RTC_PRLL)

Address offset:0x0C

Reset value:0x8000

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

15 14 13 12 11 10 g 8 7 6 5 4 3 2 1 0
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PRL[15:0]
w | w w [ wilwlw]lwIlw ] [wl|lwIlwI ]|wI [wI]w] [w]|wWw
Bit Name R/W Reset Value Function
31x 16 Reserved - - Reserved
RTC 6 4y (RTC prescaler reload
value high)
i Qui 3 At Py1r he Q- o
15x 0 PRL W 0x8000 "X
fTR_CLK = fRTCCLK/(PRL[19:0]+1)
Fxjo A& 061, n|*. @1 RTC
AA> %0y
1645 RTC . . +dLEp H (RTC_DIVH)
p ¥sA TR_CLKv Q1 RTC_PRL| &+ @i RTC Qw T A Q@ n
RTCDIV]I év1 @ & ° QrEE &1 aj y B QY @I AL xa e, GiH
6H"E RGI E RTCPRL&GG RTC CNT| é+ @WOA1 yMwpt | &% 6N T
Address offset:0x10
Reset value:0x0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res RTC_DIV[19:16]
R I R]IRI]J]R
Bit Name R/W Reset Value Function
31y 4 Reserved - - Reserved
3x 0 RTC_DIV[19:16] R 0 RTC H HMQ oy
1646. RTC ., . +dLEpHyH (RTC_DIVL)
Address offset:0x14
Reset value:0x8000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DIV[15:0]
R | R R | R RIR|IRJIJRJRJI]TRJITRIJTRI]ITRI]I]RIRITR
Bit Name R/W Reset Value Function
31x 16 Reserved - - Reserved
15x 0 DIV[15:0] R 0x8000 RTC'H H
16.4.7. RTC ALEpF H (RTC_CNTH)
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RTC¥We OA 32y ! AY @ Qu i | & bA 16y D) & L "Qeiz 1w

1 @ TR CLKH 9 mv & Q

RTC_CNT| &+ 3°'Y Qv @i Q6 | & T 7 37 @i k E RTOFF=1'Hé i "HA

M 164 BiRTC CNTH& G H 16y @i RTC_CNTL| &+ " "HAL T ZH AN

Q1 X - RTC® E "HAAd 1 + Qv @E &evlH T

Address offset:0x18

Reset value:0x0000
31 | 30 [ 29 [ 28 [ 27 [ 26 | 25 [ 24 [ 23 [ 22 [ 21 | 20 [ 19 [ 18 [ 17 [ 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

RTC_CNT[31:16]

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

Bit Name R/W Reset Value Function
31x 16 Reserved - - Reserved
RTCp/ Q" @ 16y
E RTC_CNTH| &% Hi + RTC Q|
155 0 RTC_CNT[31:16] RW 0x0000 R W o
eH BiE Ol 16y E O V JWAET
M1 & "HA
16.48. RTC ALEpHyH (RTC_CNTL)
Address offset:0x1C
Reset value:0x0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

RTC_CNT[15:0]

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

Bit Name R/W Reset Value Function
31x 16 Reserved - - Reserved
RTCn/ Q4 H 16y
E RTC.CNTLI é® Hi + RTC Q-+ |
15x 0 RTC_CNTI[15:0] RW 0x0000 ; o o
érnE BbH 16y E® Vv JWAELT M
- " "HA
16.4.9. RTC L E 6 H (RTC_ALRH)
E'AY Qre QU € Up RTC_ALR| é+ @32y 6 HI Xf1 alaama A 9
éri RTOFFY 31 i E @ RTOFF=L ¢ &1
Address offset:0x20
Reset value:OxFFFF
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RTC_ALR[31:16]
RW [RW [RW [RW [RW [RW [RW [RW [ RW | RW | RW [ RW [ RW [ RW [ RW [ RW
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Bit Name R/W Reset Value Function
31x 16 Reserved - - Reserved
RTCalarm 1614
15x 0 ALR[31:16] RW OXFFFF 7! Alarm'H @ 164 | é+ o
A WA
16.4.10. RTC LEp H (RTC_ALRL)
Address offset:0x24
Reset value:0xFFFF
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

RTC_ALR[15:0]

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

Bit Name R/W Reset Value Function
31x 16 Reserved - - Reserved
RTC alarm H 16 4
15x 0 ALR[15:0] RW OXFEEF 7! Alarm'H ©iH 164 | eH o
VJ WA
16.4.11. RTCQ 1 ~ z 1L Ep (BKP_RTCCR)
Address offseto 0x2C
Reset valueo 0x0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res | Res | Res | Res | Res | Res Res Res Res | Res | Res | Res | Res | Res | Res | Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res | Res | Res | ASOS | ASOE | CCO CAL[6:0]
RW RW |RW | RW [ RW [ RW [ RW | RW [ RW | RW
Bit Name R/W Reset Value Function
31x 10 Reserved - - Reserved
N/ FT . Oy
E ASOEHy Jy1 ASOSy! @ 7 A "OPIin
9 ASOS RW 0 i ., 1 RTCsecond pulse 1 Alarm pulse3
N
0x RTC Alarm pulse 3 N
1x RTC second pulse 3 N
NTOOE Ay
8 ASOE RW 0 EJy g1, ' ASOSH~ h pini 1
RTC second pulse T Alarm pulse 3 N
s H X
E ASOE=®JyHI ' @ty CCO RTC
7 CCO RW 0

H 864"
ox N At
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Bit Name

R/W

Reset Value

Function

IXE 4y Jyu pini

RTC clock &3 64 °

CAL[6:0]

RW

> 8

81 "7 % 20AH |
RTC >
step” § H
RTC clock!

bl

Q@ * §Gixk 0

0 X iH
@ 1000000/22°PPM i

121PPM

T AQ

RTCCR| é+ |
h AT i

=}
v
T

|

16.4.12. RTCLEga Yy

cnf

is: LYy NAe| e @bt

Offset
BitWidth
Register

31
30
29
28
27
26
25

24
23
22
21

20
19
18
17
16
15
14
13
12
11
10

N W

Re
ad/
Wri

OO X O

Reserved

~

mEZ o

-

m—2xr >

m
OWIE
ALRIE
SECIE

RW

RW

RW
RW
RW
RW

Re-
set
Val
ue

o

RT

CR

Re
ad/
Wri

O X O
N W

Reserved

RTOFF

CNF

RSF
OWF
ALRF
SECF

R

RW

RC_WO
RC_WO
RC_WO
RC WO

Val

o
o
o
o

N W

ad/_

0o X O

Reserved

PRL[19:16]

set
Val
ue

RT

PR
LL
Re
ad/
Wri

OoOXxX o
N W

Reserved

PRL[15:0]

Re-
set
Val

N W
|

Or X O

Reserved

DIV[31:16]
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Offset

BitWidth

Register

23
22

31
30
29
28
27
26
25
24
21
20

19
18
17
16
15
14
13
12
11
10

AR X O

N W

ad/
Wri

Reserved

DIV[15:0]

set

O X O

N W

ad/
Wri

Reserved

CNT[31:16]

RW

Val

OFR X o

N W

Reserved

CNT[15:0]

RW

O N X O

N W

Reserved

ALR[31:16]

RW

AN X O

N W

ad/
Wri

Reserved

ALR[15:0]

RW

set

=

=

O N X O

N W

ad/
Wri

Reserved

ASOS
ASOE

CCO

CAL[6:0]

RW

Re-
set
Val
ue
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17. ¢ 1 ¢ a IWDGf

17.1. 71K
Independent Watchdoge M M IWDGCZ 1 Weuouhd G, HzZd. 3 b9 AT B ¢
WDG' 11 s 4= "1 1 A @i 1 Xp Q*  "Yh@ 'H&'He TIMEOUTZ
AV E Y

" N7 1 (IWDG) T BH H (LS) 01 0o &A3H A1 ECKI &)
WDGw T Z71i: PR ~ P AR Ap3Yzevi i zHRI ANTAL XhMH 4y
o HGE T

17.2. IWDGm 9

A Free-runningb i "Qw

A H +" NV@RC H@é (' p STOP= STANDBY®Ai TA)

A "HY CPU J IWDG®¢e start® | RCC¥es L Al LSIA® IWDGH
A~ i mger,p Q" G Ox000 'Hf 1 & y

17.3. IWDGn A"Y

17.3.1. IWDG" f{

| |
: prescaler register status register reload register key register :
! IWDG_PR IWDG_SR IWDG_RLR IWDG_KR |
! ) i '
A @ ““““““““““““““““ k ““““““““““““““ ’
| |
| |
| |
| |
! LS| 8-bit 4| 12-bit reload value|<— :
| T 3okH7 | 5 |
| prescaler |
| |
| |
| |

:I 12-bit dowmcounter|—> IWDG RESET

g 171 WDIGg,

Fx ~ 11/ VvDDé>ni opgy =6 WAHKI* WTA

p | &% (IWDG_KR)A ™ 3 0xCCCCi ADkt1™ ~ i y%H Q" ADx T¢ y & OxFFF
Q@ E Q" QP Ox000HI hfi1 A® y3N (IWDG_RESET)

A MHIE | &4 IWDG KRA ° 3 OxAAAAI IWDG RLRA &8 h AT Q

Haxa dfi1 IWDGH y

17-11 WDGHH 32. keHg: Jb;H (LSI)

PR[2:0] "N, e T2k e cH
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14 0 0.122 499.712

/8 1 0.244 999.424

/16 2 0.488 1998.848

/32 3 0.976 3997.696 ms

164 4 1.952 7995.392

/128 5 3.904 15990.784

1256 6or7 7.808 31981.568
Fx PH T 7Yt 32768kHzH A, h i1 MCUj @RC ' hp 30kHz 60kHze

wp %1 o &£RC WG T od, G T BEH2 Kt © £ APBI £H s RC

HH o © gTi+ %Oh® AHQEIRCY QT j . h i M LSI > 1 e M
4, @r 1 CHH

17.3.2. Hardware watchdog
b i ©5i option bytes 4~ & A T watchdogi ., IWDGi 2 s ODAE | Xhb' p
Q" Q 4866 1| IWDGkeyl éH =® T ., F14y3N

17.3.3. Register access protection

M| €&+ IWDG Prescaler IWDG Reload= IWDG Window 05 i 378 W NOoHCI
T Ao Xb IWDG Key| &+ ° 0x00005555 M P| &+ @ THQN qHz21 b’
Ox0000AAAAT 1l é" N WK3J

b Prescaler| é+ Reloadl é+ Window!| é+ @@6* p~ At "6 é# i hyN, [ @i

17.3.4. Debug mode and stop mode
WAl T mvy/1 'HYDBG MCUHEé ép b' CPU 1 WAL IWDGAA* W Q 1

v stop¥WA 1 n” s> DBGWe A DBG_IWDG_STOP @i

STOP ¥wA mp option byte A & iwdg_stopy 1 ! @i = H CPUpR R deepsleep ¥A H
IWDG /A A* W "Q T 3 deepsleep WA n" 22 FMC a G option byte @ iwdg_stop &3
A

Option byte A K3z iwdg_stop @i J b1 x
4 iwdgp stop®AT h Hw i)

0x freze h H+

1x * W

Option byte A IWDG_STOPwD 1b

17.4. IWDGL E p

17.41. | L Ep (IWDG_KR)

Address offset:0x00

Reset value:0x0000 0000

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

15 | 14 | 13 [ 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
KEY[15:0]
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wlwlwlwlwI lwIlwIlwI lwIlwI [wIlw]lwI [w] lw]w
Bit Name R/W | Reset Value Function
31:16 Reserved RES - Reserved
Key &
To @ hH b | &4 J[OXAAAAI £ | E
Q" Q OHt T i hfi ey
15:0 KEY[15:0] w 0x00 .
0x5555x "~ bl IWDG_PR IWDG_RLR| &+ g
OXCCCCx "~ kO IWDGebh"® O 1~ 1. P%u
nE
17.4.2. L Epg (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 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 - - Reserved
6
J 1 &% O Qv H G 6
@w | év 1 IWDG_SRI| é+ @iPVUO WO
000x 4° U]
001x 8° U]
2:0 PR[2:0] RW 0 010x 16° ¢
011x 32° ¢
100x 64° U]
101x 128° @
110x 256° @
111x 256° U]
17.4.3. L Ef (IWDG_RLR)
Address offset:0x08
Reset value:0x0000 OFFF
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res Res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Res | Res | Res | Res RL[11:0]
Bit Name R/W | Reset Value Function
31:12 Reserved - - Reserved
11:0 RL[11:0] RW 0 IWDG Q¢ 6
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Eb IWDG KR| &+ J0XAAAAHI RL&he =~ Q¢
A a Qv x ABGAD Y Q " i CHe Q!
%RLOE=H °  &r \

E ®E IWDG_SR.RVU=0HI ¢ T M| &+ 7o

7 FYt EP RLRI &+ 3 B MéEs A
LSIH £1

17.44. - L Ep (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

Bit Name R/W | Reset Value Function
31:2 Reserved - - Reserved
N B 0L 6" A
1 RVU R 0 B T4 L - 6 p~ A E &~ A J
o %y, 71|
-~ 8 a
0 PVU R 0 PRI ST .o & p~A E ° &~ A J
ar %y 1|
|—x P~ A IWDG PR IWDG SRRLR I ° M & IWDG PVU IWDG SR.RVU® 0 Hp
" A IWDG_PR IWDG RLR? 1 j o WM € IWDG_SR.PVU IWDG SR.RVU®R OI ! N1 AE
T G

17.45. IWDGLEgay

Offset
BitWidth
Register

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

o9 KEY[15:0]

Reserved w

OO X O
N
g

DG PR[2:0]

Reserved
RW

»MOX O
N
QD
Qo
=

set

277349



PY32T020v ° v

o &€ g

Offset

BitWidth

Register

24
23
22
19
18
17
16
15
14
13
12

31
30
29
28
27
26
25
21
20

11
10

0O X O

N W

ad/
Wri

Reserved

RL[11:0]

RW

12'hFFF

Oox o

N W

set
Val
ue

Reserved

RVU
PVU
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18. 12C 0 A

18.1. KA

I2C(inter-integrated circuityO4 1 £ 1 i i #w=m 1204 Ewér3 1111 A
2CcO4 - ho 2 8 T >Hz "HY% €Sm{ ©® eFm{ ©® wWAWAEeg Fm+

18.2. mw® 9
A Slave= master WA
A ~3 11 x!' @Y masten 3 @Y slave
A THYj a y
[ % ¥Ae SmZ x 100 kHz

i ® wWAeFmZy 400 kHz
i 8 wAwWAe Fm+l X 1IMHz
A A Master
[ Clockf 1
[ Start= Stop G 1
A A slave
[ 1 AY@2Cs x5 4

[ Stopy ®in X

>

7y mx WA

p>3

"HY% Ht 3 ¢ Generalcalll 1 i
A 76 %0y

I A N WA %0y

I E e H&%O0y

[ 12C busy %0y

A %00 Y
3 1 »
I §5x/QQe ©o & ACK failure
i Start/Stop
i goverrun / eunderrunZ (H 1 117 B)
A v omgH o i
A Tey
A WOzt « L1 i
A "HYs x W 'H hibernate/deepstop/stop o

[ Y AHY! ) @itimeout'H
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18.3.

18.3.1.

18.3.2.1.

I "HY! ) Gitimeouti &
2Cn A°Y
2C* §
s Noise |,
LI Sior [ contn ,JL\
Data shift register
i Clock
SC[:I l;illc:;e < > conotlt':ol
CCR
CR&CR Control logic
SH&SR
interrupt
¢ 181 2fCg,
4a "H
2CTHY @i ™ %A X
A  x A H WA g Slave transmitterl
A xi @+ WA & Slave receiverl
A 3 a + WA e Master transmitterl
A 31 @+ WA e Master receiverl
WARKWA | £p1 & Df 79s DXXWA Q 3wAyppe ~3 11 oy
i1 ET B, afi1 yB3zNH _ x master’ 'Q slave
3
Aw mastert 12Ci £k DQQe 1 Xf1 H 3N w QQue O @ Df TADI X
Qy Bt 14 Df T2y B 1 T p master®wAi " T1i 1
Aw slaver 12Ci £1 s t @5 x (74 )> general callg x T12i Akda BM gen-
eral callg x iG]
Q0> 5xY8ye E U e | H§p p Start] T @ 1AE Tsx SXEp

master ¥#A A
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18.3.3.

18.3.3.1.

18.3.3.2.

18.3.4.

n AE e @I8AH 9@M 9AH Q 11 A0 AZY g (ACKNA A v

A e et

SCLK
|
L} [} BitQ === = Wmcc e Bit8

Stop

01821 2G1 8

T! AT dj A ACKe ZV Cy 13 @ OI12Ci &5 x ¢ 7-bit /b/& general call §
X

12C. ¢ X

A4 12C4 d

2C BFH  ¥g X RCC_APBENR1| & ©8i12C ENy & A1 t o h 12C_CR1 @ PE
y Al 12C¥e
12cQ2 H
> p master> slave¥®wAi |~ @QQhold> setup’H 1 I2C'HZ @& h i
I2C_CCR= I12C_TRISE| &+ h N G
I " 12C_CCR= I2C_TRISE| é " h X &}
I2CK+ a
¥ 11 12C1 £OT TAp slavewA «x slave®A ™ "Q master WA | F1 A D
T
R F1* ©H21 0 p I2C_CR2| é+ A h wWe@l 3JH VH @ 'o & N
[ X
A % WAT mX 4MHz
A ©® WAI mY 8MHz
A b wAWAI wmx 16MHz

isd DI 11 p SDAdIi | ¢ G x| " shift] & 1 XY Qg x OARLG G
generalcalls x (b * ENGC=1] 9
¢odyrvyin o
2Ci AENTOXXMED A DI T
fyl o
12Ci £f 1 Q7 HZ x

A b*' ACK TJ6006F1 AZNT'

P

A 1.1y ADDRYyt1 b*' U1~ ITEVTENH I , F1 A
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DKWAT TRAGY E 17221 o WA T A+ WA
18.3.4.1. Xr
pi @ sxX|]| ADDRyc1 eb' gxE GEipHyT 17 SlaveN'QQe E°  x DRI &
W A4t g shiftl & A SDAI
| SlaveH sCLi ~° ADDRYy | 1 Xnhéa QQT  VDR| é+eva EVL
EV3T
E® ZVT " HXTXEy . T4yt b' J° ITEVTIEN= ITBUFENH 1 , f1 AAA
[ b TXEy Jyi1 Hpi AQQr J e 1| =®AQRQ 3 I2C_ DRI &+ 1
BTFy Jy Slave”H SCLl ~  BTF y 1] ¢ _SRlec 1 W 3
I2C_ DR| &+
7-bit slave transmitter
| Sl Address | A DATA | A DATR | A | DATAN | NA P |
EM | E\B-1 E\Bl ﬂ ﬂ ....... ﬂlil
g% 18xA HEe 2° g
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, NA= Non-acknowledge, EVx=
Event(with interrupt if ITEVFEN= 1)
EV1: ADDR=1, X SR1|l é+1 W SR2| é+ | ADDRy
EV3-10 TXE=1, shiftl € » empty, QQl €+ empty,b DR| &+ ~ Datal
EV3o TxE=1, shift] & » | empty, QQ| é* emptyt ® DR| &+ ~ ¢ Data2f | TxE
EV3-2: AF=1; 1b AFy 0| H
EV4o STOPF=1, X SR1| é+ 1 o’ CRll én hxM yus]
18.3.4.2. K0 ap
Pl @ sxX|] ADDRe 1 eb* gxE GEpHyT 0 slave N 7 Nyl &+ "Hx
SDAI @ @E €& DRIl é+" 12Cil £pi @ WAE o "E i° "HAY
A b" J7 ACKy! _  f1 AZNT~
A T JRxNE=1 b* J~ ITEVTEN= ITBUFENH 1 _ f1 AAA
b* RXNE Jygt Xhpi o ABQQJ e 1| DR| é+ ° . v, BTFy Jyt p |
BTFe . I2C_ SR1ed W 73 I2C DRI é+ e 1 slave ~THSCL (ig)
7-bit slave receiver
| SI Address A DATAlL | A DATA2 I A | DATAN| A P
EV1 | EV2 ‘ EV2 T EV2| EV4

g 184xi o+ Be 2° g

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

EV1ic ADDR=1i X SRL @ SR2I h X ADDR@ |

EV20 RxNE=1, DRIl é+ | y
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18.3.4.3.

18.3.4.4.

18.3.5.

18.3.5.1.

EV4o STOPF=1, X SR1l é# 1o’ CRLl év hXM yai]
1 EV®I t7HScCL " 7z 12° 4
20 EV2 12° 0 pE bytee H&oe Ha

37 ET As! SR1l év kot Z MY%BAANJIH %E%OH I HQui] sequence
%b ADDR= STOPF %0 H I T @7 sequencey
b' ADDR=11 X SRI W SR2yyb‘' STOPF=11 ¥ SRLi W CR1
T Y@ @i 3b' ADDR= STOPF  Jyt 1 axXh] ¢
H 3

pe Hw® AQQE o masterf 1 Ay Bf 11 slaves 4~ 1 T Hy
A . T4y STOPFi b* J” ITEVTIENg!1 , 1 AAA
¥ SRLi @ CR1li h XM STOPFy [QBIJ]' €V i g©BiEVAL

By

p MCUI 2z hibernate/deepstop/stop” 67 1 | @ 2Ci g x1 Nsxw ! @y MCU
re. +e 0

1 hX@i 1 f p  ? hibernate/deepstop/stope = Al [12C_CR1®IPE> WUPENI X h p

RCCa Al 12CUEIH
2C hibernate/deepstop/stop g Y "HY! J GeitimeoutH 1 ! 4 12C_WT A1
N /A&l ITERRENI _ pf 1 timeoute® o  MCUI Nj A ITERRENI , pf 1 timeoute @

t sX'H
I2C w4 a

p Master WA Hi 12C1 £k 0QQe Xf1 H 3N w QQe OFT @ DI TADI X
Qy BT 1

E STARTHp O4i 1~ DI 11 t 8 23 masterwA

A @i T master®WA'A 0 BIHA 2 ¥

A pI2CCR2|l év A h wWe@l JVH Q@f1* BH2

A JH i | é-n

A Ji "H | én

A AY I2C CR1| &+ k pv

A 1 I12C_CR1| é+ A®ISTARTYH® 1t 1 DI T

12C ¥g @8 V'H "0 & NT x

A % WAT mx 4AMHz

A ® WAI mx 8MHz

A 8 wAWAI mY 16MHz

w0 F w clock

CCR| évw @i "~ Qi f1 SCL@ >W=H>W 2% slave! T I  SCL3N 1 p SCL
i "~f41 9 masterp TRISEl &% A JGH =~ Hi 57T s O4 @SCL3N
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18.3.5.2.

18.3.5.3.

18.3.5.4.

b* SCLT Ho>Wi YP ~ slave* g1 SCLO41 2W Q+yB Q" sCcL s {°
W T W . 3 SCLv Q@iwon 3> WH
b SCLT >wWi W Q+3Y Q

e

h i1 oA slavej | SCL ¥ SCLi "~f4 1  SCLi "~ ANt ~“@r vy O
Y PH G At GIH /b SCLG " 'H & SCLGEVIHQQs Iz odrvt Wri SCL
v E@EwWOge - Li @zsHan 21 APBH BISCLa & r + Gz H A

Y p TRISE| &% a1 A@p SCLi "H b M1 SCL& ' 3°YMh

acvyT

E BUSY=0HI J START=Ll 12Ci £Nf 1 A Start] 71 X' 'O master WA (MSL J
H)
FXx p master®Ai J STARTyt NpE E € Heu1 ' TFfi1 A ReStart] T
fin, Startt T X
A SBy . TJlyi b A7 ITEVTENH 1 , h¥ | AAA
master SR1| &+ 1 W'Hslaves x = U DR| &4+ & Transfer sequence EV5
KOy vyr
3 N slave@ig x 7 Nyl é-n " SDA1 i
A p7ysx®WAH . AsxE’
sxE A
b ADBR Tyt b* A7 ITEVTIENH 1 . £1 AAA
o Master SR1| é# | W SR2| é-=
Q . slaves x WipHy 1 master” h  Jva WAL T Vi @on WA

A p 7y s x %A H

I VA WAL 3 A xsxHJwHy®OO0D
i Voo WAL 3 t A xksx HIwHy®O610
TRAHY 3 t 1 pi of WA T A + WA
RO T
pA “sx>] ° ADDRyce,3 ¢ master 7 Nyl éw NQQE «x DRI &+ A
SDA 1 i
MasterM 1~ M AQQE ~ JDR| éH+
Ew ACKTi Hi TXEy . 1Jygit b" 1~ INEVFEN= ITBUFENH!1 , f1 AAA
b* TXxE Jyt hpi &KQOan J e 1 =6 A®QQE ~ DR| &+ 1 _ BTF

14y p | BTFe I12C_SRle v W I12C_DR| &+ e 1 I2Ci £N3'Y SCLwH?2
w

H 3

p DRI é% A~ JVwe AE o J STOPyf1 Ay BI 111 12Ci £Ns 0+
xk WA MSLy | )

FXE TxE& BTFy Jy Hi y Bl 1ZGRp. XN EV8B 2 T H
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7-bit master transmitter

S Address A DATA1 A DATA2 A DATAN A P
EV5 EV6 | EV8_1] EV8 EV8 eve| EV8_2
g 183an we 2° g
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if
ITEVFEN= 1)
EV50 SB=1, SR1I Wb DRI &+ QQi h "M y ]
EV6c ADDR=1i SR1L W SR2i h x M y @
EV8 1o TxE=1, shift] & * emptyr 'QQl &é* emptyt ® DR| é+ = Datal
EV80 TxE=1, shiftl &+ j emptyt 'QQl &+ emptyt ® DR| &+~ Data2t 4y |
EV8 20 TxE=1,BTF=1," Stopy| &€* 1 E T A, Stopy Hi TxE= BTF |
F:
17 EV5,EV6,EV8 1= EV8 2" 11 1 SCL@H> Wi ~ =~ z@ 12° "E J
20EV8 12 0 pPE E A H8& E H% NEV8G 12  jipE e GHE J
H&1 ., 0 A&t BTFMw TxEl  f4 @ 17§~ y
18.3.55. w0 & p
pA sx=>] ADDRec 12Ci £ V31 @+ WA p %wWAi 1 12C1 £x SDAI @'Q
QE 1 X 7 Nyl éw & DR| é% p¥%AE o1 I2Ci £9K'E Q@i "HAY
A b" ACKY Jyt A, AZYT~
A . 1 JRxNE=li b* J7 INEVFEN= ITBUFENH 1 , hf1 AAA
b* RXNEHy Jygt Xhpi @ AQQJd "~ 1« DRI éH A @EQQ=® (. TN U
BTF=1i g | BTFe 12Ci AN3'Y SCLWH> Wy , [2C_SRlec W , I2C_DR| &
» N BTFy
H 3
Method 1: "Hev zv s Adaoda 12C dzv ZAT yxNUAH
Masterp ¥ Slavei @ w? AE a1 A A NACK 1 @ NACK® | Slave @®M SCL
> SDAJ @i ° Mastero ! @na A Stop/Restart T
1) W po we AE cfi1 ANACKI 1 p #WQY" AQQE e (pin QY™ A
RxNE' 1e°) | ACKy
2) W fF1 AYB/ DI Ti To p #AQMT AQQE e (pit QYT A RxNE’
Te9) J STOP/STARTH
3) Eil ®DAE Hiw ZV=>yBf 7@F1y , Bp EV6eda (EV6_1HI | ADDR
®a)
4 pfi1” yBI o I2Ci &s vt xwWAMSLy | )
7-bit master receiver
S Address A DATAL AY DATAZ2 A DATAN NA P
EV5 EV6 | EV6_1 EV7 EV7 o EV7_1
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9 186A| 13WAA HEH2
Legend: S= Start, Sr= Repeated Start, P= Stop, A= Acknowledge, EVx= Event(with interrupt if
ITEVFEN= 1)
EV5x SB=i SRL W DRIl é+*1 y |
EV6x ADDR=11 SRL W SR2t y |
EV6 1x n HE%O 11 kT A1AE @ ©
EV7x RxNE=li DR| &+ 1 § |

EV7_1x RxNE=1, DR| &% 1~ ACK=0X Jy STOP
1) b'TDAE 1 @1, i %|me 1l @s AhT NA
2) EV5,EV6’ T1 71 SCLEH>W: ~ ~ zZ@ 12° "E J

3) EVI 172 0 pE E A H8 "E H% p EVIi 12 jipE e GWE e

----- e N . o

H&a 1n o /A& BTFMow RXNEI ¢4 @ 77 § y
4) EV6_ 14 G EV7 1% T sequenceo pE E e GACKe H4
Method 2: kH<v zv SAQOI2C AHnzv AT @ yxNeddaw "Ha
T A'A| | DataN-2 = & | + %p DataN-1e @ | I & RxXNE= BTF Ay
t o1 p DR| &+ @DataN-2" | | ACKyt @ 3 ACKy p DataN ACKe' I: p%
001 p DataN-2e @ | 4y STOP/STARTH 1 X DataN-1 p RXNEJ y o | DataN

7-bit master receiver

Address | A | DATA1| A | DATA2 | A | |DATAN2| A I DATANll A | DATANL | NA | P |

EV5 EV6 | EV7 | | EV7 | EV7_2| EV7

0 187A| 22N>HIWAAN HOEH2

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

EV50 SB=1,X SR1|l é+1 W DRl é+1 | ¥y

EV6o ADDRI X SR1I1 W SR2 I H

EV7o RxNE=1, DR| é+ | 9

EV7 20 BTF=1,DataN-2é p DR| &+ A1 DataN-1é& p shiftl é* A1 ~ ACK=01 DR| &
H A @iDataN-2 Jy STOPI  DataN-1
F:
1) EV5,EV6 111 SCL@H>W ~ ~ zw 12° "E J
2) EVI 12 0 pE E A H8& "E H% p EVi 12  jipE e GE e
H& 1n o A&t BTFIw RXNEl ¢4 @ 77 ¢~
a4 3kdi o
I RxNE=11 0 Nothing(DataN-2 not read)
i DataN-1 received
i BTF=1, shift= datal &+ T fullx DR| &% & @~ DataN-21 shift| &+ & &~

DataN-1i 0 SCLTHXx O4i =®TH i @&EQQ
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I Acky

DR| &4 a ©iDataN-27 0

DataNi ¢ H & £ with a NACKZ

START & G STOPy
DataN-1

RXNE=1
DataN

Qi LYT ™M N>2@o

Jy POS= ACKH

Nk 0 shift]

1AE = 2AE @i oI

& # M DataN©8i ¢

Tjaml nAAlv Q@

i Mé ADDR. y

i | ADDRy

i ] AcKy

i vMé BTF Jy

i STOPH

[ DRb K

7-bit master receiver
S Address A DATA1 A DATA2 NA
EV5 EV6 | EV6_1 EV7_3
0 18A| 22N=HIWAA HBEH2

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

ITEVFEN= 1)
EV50 SB=1,X SR1| é+ 1 W DR| &+ | H
EV6o ADDR=11 ¥ SR1| é+ 1« SR2| &+ 1 | ADDRy
EV6_ 1oy R@%Oy' T p EV6o 1 (BT sx | o1 ACKZ
EV7 30 BTF=11 =~ STOP=11 e ¢ % & DRe Datal= Data2l
N
1) EV5EV6 T1 71 SCL@H>W "~ ~ Zz@ 12° "E J
2) EV6 1@ 12" 0 pE E € @BIACKe Ha
A DAE i gy
i p ADDR 17 1 | ACKy
i ] ADDR

STOP& & STARTH
P RXKNE%OJygao1 Q0
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7-bit master receiver
S Address A DATA1 NA P
EV5 EV6_3 EV7
0 18A | 22N=H3I®WAA HEH2

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

EV50 SB=1,X SR1| é+ 1 W DRI &+ | H
EV6_30 ADDR=11 ~ ACK=0 X SR1| é+ 1 o SR2|
| ¢ sToP=1

EV70 RxNE=1, DR| &+ |

é+1 | ADDRy p ADDR

O

EV5,EV6I EV8 1= EV8 2' T h’l SCLG@GH> Wi~~~ Z@i 71 sequenceE

18.3.6. °

18.3.6.1. M

R AsSXxAGQQE e Q 1 EI2CI £ 4" Av @y B&d Dr 1, fi1 O4 %
Hy

BERRy Jymwmo@b'® A7 ITERRENY 1 . f1 AAAY
p slave®Ax QQ BAI. T OO1 ¥

A bt i Start! T 1 slave wi A Restartt XM Eégx ay Bl 1
A b i Stopf T 1 slave’Y* Wy Bf 1 "HA1 a H 1 &O4
p master®Ayx Tj OO41 aHj 8¢eE Ge "6 %H' T  hie aABE @i

€

18.3.62. z 1" (AF)

Ei £s4° AfRZVYHyH 1 2V % HY

AFy Jyti b' A7 ITERRENH1 _ 1 AAA
EA "1 @ A NACKHI o0 ¢y X

A b" 11 slavewAr. 17 OOA

A b 1171z master®®A1 T1To0 1 & Ay Bl T a&a repeated start

18.36.3. ¢ w” (ARLO)
ECi £ 4" T B, Hfr1 T b, I %'HYX
ARLOYy . T Jdyt b° J7 ITERRENH 1 , F1 AA
I2Ci As v+ xwWAMSLy | ) E2ci #b, ~ T

p>4

L. Enflp2 Ae a°¢ZE
ik g x| HE! @p & O4 Wimastern repeatedstartf T e ¢ Z
T ®O4
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18.3.6.4. overrun / underrun(OVR)
p slavewAi 1 b BH a 1 12Ci £ pi @ QQHI EETJ41 @  AE (RXNE=1)
Hp DRI é#" A~ AE QQ =& UL A
% Hx
Wi QEQEN BA
p over* W Hi 1tZ] RNEyi A *Z AN w9 KA GIE
p slave®wAi 1 b*" BH & 1 12Ci & pa QQHI pi AE @H =~ e 1 A
BIQQ " VDR| &+ (TXE=1) , A % HX

p DRI é+ A @ AE N oA

T AZ . hpaAd{ underrun Hil oM ZBA vi1 @ @®WQQ A vZ7YI2C G4
% p h®H ~ A DR| &+

pPA M AE Hio p|]] ADDRechpv A SCLi "~e = UDRI| &* @b"j

Ty PlL. 1 ®WAZ BAVM AQQ

18.3.7. SDA/SCL U
b'bB H a ¥
A A wwWAxb' TxE=lh BTF=1x I2Ci £pe ~ 3'YH 4 wWHit @Yé& T n SRL
} o 'HQQ  'QQl &+ (DR= shift] &+ T V @)
A 1 or WAxb*' RxNE=lh BTF=1x 12Ci £pi @ "QQE o 3'YH 41 wmHI Qv &
T SRL t o Q0| &+ DR(DR= shiftl &+ [ » i)
A b' pslavewAar” BH a x
A b* RxNE=1i pi @ T AE ~ DR =@® . t_ A1 overrun i @ DEo
AE b
A b* TxEElipo A 1 AE e 2=0AQQ DRI . A4 underrun Toa g
E N oA
A . T hRM &7y
18.4. I12CAH
1811 21€CA 0
AH T T o aro d
Dy Ta (Master) SB
sxTA (Master)a § x V¥ ADDR
(Slave) ITEVTEN
Tw ¥ B(Slave) STOPF
QQE e Ha BTF
i oA" N M RxNE
- ITEVTEN = ITBUFEN
A A NV TxE
(o BERR
T B, (Master) ARLO ITERREN
0 Z. AF
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AH T T o a'o o
/ OVR

PEC PECERR

‘H/Tlow TIMEOUT

18.5. 12CL E p

| 6% QEEAGE

185.1. 12C3 L Eg 1(2C_CR1)

Address offset:0x00
Reset value:0x0000

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SWRS | Res | Res | Res | PO | AC | STO | STAR NO ENG | Res | Res | Res | WU | Res

STRETC PE
T . . . S K P T H C . ? . P.
RwW RW | RW | RW RwW RW RwW RW \'7\/

Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
T%H

E JyHL I2Clzvy'd pvy @
T 3 12C WA D oL o4t "

(0}

15 SWRST RW 0 Ox I2C#ej Is2e 4yt d

1x 12Cwe /24y ' 6

Fx ' @7z errord locked™ 8 H A
Dp 12C b BUSYHR L pO1i w=®&s

1 yBITH

14:12 Reserved - - Reserved
ACK/IPEC H J €12 QQi wZ 1 71! Jy/
I 1 é+viapPE=OH 1|

OX ACKyi E Nyl éwpg* pi @@E
T GHN)ACK PECHY " E Nyl &+ jiE
E T PEC

IXACKyi pVNylén 1 Q@i AE
T @HN)ACK PECHY “pVNyl ér 1 o
11 POS RW 0 @i AE 1 PEC

FXPOSyET T p2E @i @ JAl O
pi ®QQe " U

W NACKM 2AE 10 p || ADDRe
a | ACKy

s dvM 2AE B PECI o p J~
POS ye 1 ADDR stretch’ 1T H J PEC
H

Z\ A&l ISR | | &% 1 & PE=0
10 ACK RW 0 H o1
oxnzvy
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Bit Name R/W Reset Value Function
Ixpl @ AE @ + AZV gvw
oy x & "QQL
yBr 111 1t @ldy/] | @+
GGEs Y yBr TH . 1] YES !
" H Hi. 1JH
n3wWAT X
9 STOP RW 0 Ox 0y Bl Trd L
IxpE E e apkE Df T A, @F
1yBIT
nDX¥WAT X
oxnyBI 11
1xpE E e 9 & SCL> SDA4
DI T fH
1V Jdy/l 1 &v1 GE DI tA,
o d PE=OH' 1 |
3wAx
8 START RW 0 o0 b TF.'I
Ix # f 1 DT 71
K WA X
oxfH DI 1ri
IXEG4M Hi fF1 DI TeX'. Ts
0" Q master model
" BH a ¢ Slavel
E ADDR& BTF %O Jy Hi g 13 slave
7 NOSTRETCH RW 0 "BH a T4y
Ox 61 H &
1Ix" BH a
% Ht 3 Al
6 ENGC RW 0 0x~ Bx Ht 3 @ NACK?® Z§ x 00h
Ix 61 X Ht 3 @ ACK¢ Z g x 00h
5:3 Reserved - - Reserved
K WA, HI1 &wA & (Wakeup from low-
power mode enable)
ox BxwA, HI &dwA
4 VIPPEN RW i 1x A1 x WA, HI & wA
Fx b j HYxwA, HiI GwAI T
39X TA W
1 Reserved - - Reserved
12C we Al
ox B
1x 12C A&i
0 PE RW 0 Fxb | HH *p | pE

J g 2Cwe T T X +M TH
1272 J o PE=O0I Aduy |
D3WAT I J e 1 AT ] Y
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FxE J° STOP/START/IPECyi1 p. T ] Aye 1 1) "E yMMI2C_CRLGI
"HAge . &' f hv 2Kk | STOP/START/PECH
185.2. 12C06 L Epg 2(12C_CR2)
Address offset:0x04
Reset value:0x0000
15 [14 [13 J12 J11 J10 9 8 7 6 [5 J4 |3 J2 J1 Jo
Res. | Res. | Res. | Res. | Res. gL_JFEN E;E\\I/ IFIEES Res. FREQ[6:0]
RW RW RW RW | RW | RW [ Rw | Rw | RW | RW
Bit Name R/W Reset Value Function
31:11 Reserved - - Reserved
AT woa A
10 TBUFEN 2w 0 ox E Tszléi RXxNE=1Ht j f1 A A ]
Ix E TXE=1a RXNE=1Hit £ 1 T AA€]
1 DMAENT M6
T AAAE
ox" B
Ix Bl " TAA
pi 1 Ti 1 Nfd1 aAAYX
A SB=le 3WACL y
9 ITEVTEN RW 0 A ADDR=1t 3 /x WA C
A STOPF=le x WA
A BTF=Li H=® TXEA& RxNE' T
A b ITBUFFEN=L TxE' T w1
A b ITBUFEN=LI RXNE' T w1
A A FEi
ox" B. AAy
1x &I AAY
pi 1T Ti 1t Ne1  aAAY
8 ITERREN RW 0 A BERR=1
A ARLO=1
A AF=1
A OVR=1
A PECERR=1
A TIMEOUT=1y
7 Reserved - - Reserved
2C¥e H '
0o 1T APBH e 4 | én @F i
/b 12C8  J]k B5QQ setup> hold H
6:0 FREQ RW 0 wne ' hoE T 2MHz @7z " T
dw @APBH
0000000~ B
0000001x " B
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Bit Name R/W Reset Value Function
0000010x ~ B
0000011x " B
0000100 4MHz
e . .
0100100 36MHz
e . .
0110000y 48MHz
222 1001000x ~ B
1853. 12C° 1 vy L Epg 1(12C_OAR1)
Address offset:0x08
Reset value:0x0000
15 14 |13 J12 |11 [10 |9 [8 [7 Je |5 |4 [3 |2 |1 Jo
Res Res. | Res. | Res. | Res. | Res. ADDI[7:1]
| | RW |RW |[RW |[RW |RW |RW |RW [RW |RW |RW
Bit Name R/W Reset Value Function
31:8 Reserved - - Reserved
7:1 ADDI[7:1] RW 0 i £g x ®Bi7~1y
0 Reserved - - Reserved
18.5.4. 12C'A'OL E g (I12C_DR)
Address offset:0x10
Reset value:0x0000
15 14 13 12 11 10 9 8 7] 6] 5] 4a]3]2[]1]o0
Res Res Res Res Res Res Res Res DR[7:0]
RW [RW][RW]RW [|RW [ RW [ RW | RW
Bit Name R/W Reset Value Function
31:8 Reserved - - Reserved
8yQQl én1 A h T bA" NG buffer Ht
Asxt . 132 &l @ ®QQe RX. DR &
A 01 @QQe TX_DRZ
r gp4éao
E° AE ¢ DRI &4 Heh TX_DRZ 1 s
Lk LQQe fie ADe TXE=1Z 1 b T 3 H
"Hi A e @Q0Q° JVDR| év 1 I2C¥e N3'Y
7:0 DR[7:0] RW 0 j——
bapg4dao
1w BES 0 DR| é#eh T RXDRZ
e RXNE=1Z pi o i AE &€ RxNE=1l o
. QQl v ol hX AEQO o
Fx
1) p slaveAi 1 sxj h copy "QQl &+ DR
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Bit Name R/W Reset Value Function
2) . TjInT  Nebht TxE=0 Ki T Q0! é
W
3) b g/ n ACKT ~ HA{1 ARLO' T1 i @
E'jh copy QQ| &% 11 %j i
18.55. 12C- L E g (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 | TIMEO Re Re Tx | RxN | Re STOP | Re | BT | ADD | S
S uT S. S OVR AF ARLO | BERR E E S. F S F R B
RC_ |RC_ |RC_ |RC_
RC_WO wo  |wo  |wo  |wo R R IR
Bit Name R/W Reset Value Function
31:15 Reserved - - Reserved
'H& Tlow
oxn H ¢
1x 12C ¥A low power o H! A
14 TIMEOUT RC_WO 0 ) .
12C_WT J timeout H
g* 1 o] 1 aE PE=OH' 71 |
13:12 Reserved RES - Reserved
I %0
Ox n Iy
1x, N /
E NOSTRETCH=1 HiI p x WAi g T
dyy
Dl OWAAE®  AAGE 'Hey 0o ACK
ZViT Q0 & @k I
LAl QEE T NbB,
11 OVR RC_WO 0 - e
PA WAAE 2 AATGIE Hi 20=®
ABQQ QN &1 a” GE N A
b K
g* 1 0] 1+ aE PE=OH' 71 |
Fxb' QQl é+ @ "HAA1 H Wi
SCL© " ~1 A @QQF j . hGh XAl
3'YH
ZV ., %0
Ox=G02zZ\V, 1]
10 AF RC WO 0
Ix 2 v,
E=® + ZVHi. TNJy | éwn
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Bit Name R/W Reset Value Function

g* 1 o] 1 aE PE=OH' 71 |

T b, & 3WAC

ox=0s4" T b W

xs 4T B,

Ei £ sMO4 @ AP A3 Hi, T
9 ARLO RC_W0 0 Nig | &+

y* 1 o] vép PEEOH . T |

R ARLO’ Ted 1 I2Ci £s D’ Qi x WA

€ M/SL=0C
of %00
oxn DaayBr1. W
1x DaayBi T
8 BERR RC_WO0 0 Ei £, I o D&&Yy BT T, TN
yJ1

QRQlI &% wMe A  HT %0

0x QQl &+ My

1X QQl &+ wmM

PA QQHI QQl év wMH y J L
RA sx 4] J oy

T°QQ DRI &+ | H1 GpAd
7 TXE R 0 A D&y Br te1 &E PEEOH' 715
o |

b o A NACKI &i A A @DEE H
PECe PEC=1( | Hj Jy

Fxp ™ 3M 1A A ®@QQa & J-
BTFH Q@ j i | TxEyi + w%H
Q0 &+ WM

ROl &% Meil ®HT %O

0x QQl &+ W\ Y

1x QQI &+# W

pi @HIL EQQI évj wmMi1 Jy | @&

6 RxNE R 0 Hopiesx 41 1 énj iy
TMQQ| &+ ~ "HAh | | &+

&E PE=OH' 71 |

FxE 47 BTFHI nQQj f | RxNE
Hit mOHQQl &6+ Kk

Reserved - - Reserved

4 STOPF R 0 B 1sdyex®wAL
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Bit Name R/W Reset Value Function
ox=®s4 yByy
Ixs 4 yBI T
P AZVeoeb® ACK=1L 1 Ex t p
Giisd yBr THI. TN gJ1
T n I2C_SR1| &+ a | MI2C_CR1]| é
wgE "HAN || 1 GE PE=OHI. 1 |
)
3 Reserved - - Reserved
E e J %Oy
OXE e A ' Héa
IXE e A a1 J
pi " 7. TNJy | én e E slave W
A 1 NOSTRETCH=0 H () master ¥ A |
NOSTRETCH ) R T X
i ®HI E®  AAE ey0 ACKT U
hQQl &+ n & RXNE=1¢
2 BTE R 0 A Hi E AATQQZ A 1 hQQl é
W T YA TEQNE TXE=1L
T n I2CSR1| évoa | MQQI &+ G
a’” "HAN | Hyaa A DayB
I Te1r &E PE=OH +. 71 |
Fx
P A NACK? 1 BTFHj h JH
b i A € wiE T PEC
€ 12C_SR2.TRA=1,12C_CR1.PEC=1C ,BTF y
jh Jy
sxT A €3WAL/sx W & xW
AT
T N I2C_SR1| &% a | W I2C_SR2|
e"N] ywEPE=OHI + 71 |
Iy aSlavef o
OXsxjw =00 sxu
Ix @ OBy x W
Eq @iksx/mbOAR| &+ & generalcallg
1 ADDR R 0 XW 1. TNJy ¥y
F:p slave ®Ai 1 o H Qe ||

sequecel op ADDR Jyo 1 X SR1| &
i1 W SR2| &+

rvytr oMasterfo

OXS%A =04 Y

Ixsxnan
74s % Hl E® ACKbyte® Jy
F:p® NACKe1 | é+jh Jy
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Bit Name R/W Reset Value Function
D H %00 € 3#5\(
0x " A DI T U
X DI 1TTA W
0 SB R 0 qEn Df T Hi Jy | &~
q T N I2CSR1| éwa | MQQ| é-w
wl "HAN || HY&GE PE=OHL 1 |
18.5.6. I12C- L E 6 2 (12C_SR2)
Address offset:0x18
Reset value:0x0000
l:o Z#ZADDR %Oy 12C_SR1| é+ e Jyip I2C_SRlea W I2C_SR2| &+ |

Gh | ADDR %0
Hi 12C_SR2| &+ ¢ 0

t %! K QAKX I2C_SR1| €+ ©iADDRHY

lyaa sTorFy |

15 [14 [13 [12 |11 |10 ]9 |8 |7 6 5 4 3 2 1 0
Res. Res. Res. Res. GEN- | Res. | TRA | BUSY | MsL
CALL
L[] R R_|R |R
Bit Name R/W Reset Value Function
315 Reserved - - Reserved
X 'Ht 3 g x¢& K ®WAL
0x " @ %XHt3Igxuy
4 GENCALL R 0 1x E ENGC=1HI ¢ % Ht 3 @ig x
Efdi AYBr 1& A e @ DI T Hi &
PE=OHi. 71 | | &
3 Reserved - - Reserved
A %0
oxi @ Q0
1X QQT A
5 TRA R 0 P QAs x € 1@ P | &% Qg x E
WiRWHYI h
Esd ¢y Bf 17eSTOPF=1Z 1 G a * @ D
1T aad®4 T B, & ARLO=1Z | & E PE=0
Hi, 1] 1éw
01 0 %0
oxp O4i /QQ
IxpG41i* pll 6 QQ
1 BUSY R 0 Es{ SDAG SCLWH>WHI, T .4y
Es 4 AyBr TH. 1]
| 6% Y E * p w0 4 | Ei1 &
T £ PEEOCH 3 UKt ~A
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Bit Name R/W Reset Value Function
3 x WA
0x slave
0 MSL R 0 1x master
qQEV A1 3wAe SB=1L Hi. T Ay U
qQEO®Ii s 4 Ay Bl 7TeSTOPF=1Z T
b, € ARLO=1{ & E PE=OHi 71 |
185.7. 12CQ 0 L Ep (12C_CCR)
Address offset:0x1C
Reset value:0x0000
15 14 13 12 [11 J10 [9 [8 |7 |6 [5 [4 3 [2 J1 TJo
F/S | DUTY | F+ Res. CCRJ[11:0]
RW | RW RW RW[RW [RW [RW [RW [RW [RW [|RW [RW [RW [RW [RW
Bit Name R/W Reset Value Function
31:16 Reserved - - Reserved
2C3 WA O
15 FIS RW 0 0X %o A
1x & WA
0 WA HDE M %
14 DUTY RW 0 0X & ¥AT X Tiow/Thigh=2
1x © AT X Tiow/Thigh=16/9
I2CF+3 WA O
Ox % WA&GODd WAI vy 'Oy 4+ bitl5" hy
13 F+ RW 0 .
1x 6 wAWA Y
Fxp 4 | &% ®m1Hi j wO bitl5wEd g
12 Reserved - - Reserved
0 /% WAT GEH | d Qe 3 WAL
dQrr U3 WA GESCLH
A % WA X
g Thigh=CCR x Tpclk
g Tlow =CCR x Tpclk
A b WA
11:0 CCR[11:0] RW 0 q DUTY=0:
Thigh=CCR x Tpclk
Tlow =2 x CCR x Tpclk
q DUTY=1(w 400KHz):
Thigh=9 x CCR x Tpclk
Tlow =16 x CCR x Tpclk
A b wAWAHY
q DUTY=0:
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Bit Name R/W Reset Value Function
Thigh=3*CCR x Tpclk
Tlow =5 x CCR x Tpclk
q DUTY=1(w  1MH2z):
Thigh=2 x CCR x Tpclk
Tlow =3 x CCR x Tpclk
Fx
A Bl hGEéion & 0x04 p &  DUTY WA
i Bl Bon 6w 0x01
A Thigh=tr(SCL)+tw(SCLH)
A Tlow=tr(SCL)+tw(SCLL)
A PAH=® <H
A EQEPE=OHEéT U | éxy
A fewZ ET 10MHzGEQQW1  ~ ' @* . f 1
400kHz @6 H6pu A
Fx bitl5= bit13J T [ "Ef WAbi A" x
F+ FIS 48
0 0 %0 WA
0 1 0 WA
1 0 5 wAwWA
1 1 5 wAwWA
18.5.8. I2CTRISEL E 6 (I2C_TRISE)
Address offset:0x20
Reset value: 0x0002
15 |14 |13 |12 11 |10 [9 |8 |7 |6 [5 [4 [3 |2 |1 |o
Res. | Res. | Res. | THOLDDATA SEL THOLDDATA TRISE[6:0]
RW RW|[RW |RW[RW|RW | RW]|RW [RW [ RW ]| RW | RW [ RW
Bit Name R/W Reset Value Function
31:13 Reserved - - Reserved
QRQO3'YH O
12 THOLDDATA_SEL RW 0 ox . 1T VQO3'YH
1x THLDDATA J "QQ3 'Y H
PO /% /6 wAWAT Gipz BIQQ3YH
(n  WA)
Pyt 122 QQn WAT 1 3 "QQ3'YH
Gion 3°Y'H
117 THLDDATA RW 1 ®b X % WA Wee SDAT H g
300ns b p I2C_CR2| &+ “ FREQ[6:0]a
9836 V"2 Ox081 Tpclk=125nst ., TRISEA U
% 0x03e 300ns/125ns =2.4 +1
b J'j®wQQ ., NQQ " 3
THLDDATAI @ 3
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Bit Name R/W Reset Value Function
DO /% WAIT Wezi "H & 3WAL
PyZ weép mastermodei 1 SCLr
iz YA H Ty @y mhH o SCL i
"-'YAH ANt SCL T 3Y AMh G
Pyo Awm 204, N, GEz G
SCLi "H 1w ¢ Wml
6:0 TRISE RW 0x2 &b x % WAAwW2z2E SCLi "H m
1000ns b ' p 12C_CR2| &+ a FREQ[6:0]a
036 V"2 0x081 Tpclk=125nsi . TRISEA  J
% 0x09¢ 1000ns/125ns=8+1=9(
- LvwidD @t TRISEj
b d'j wmQQ . NQQ ° ° 3 TRISEI
@ 3 tHIGHv Q
Fx E PE=OHET U4 | &n
18.5.9. 12C Wakeup Time L E g (I12C_WT)
Address offset:0x24
Reset value:0x0008
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 CNT DIV
RW RW
Bit Name R/W Reset Value Function
15:4 Reserved RES - Reserved
timeout®i QA Q
00y 2
01y 8
10x 32
11x 128
F x timout H (Y V3 A w
3:2 CNT RW 10 (DIVIFREQ)*CNT us
&x DIV "™01lo 10241 FREQm 8Mi CNT
‘O 00 o 21 timeout 'H &3
(1024/8)*2=256us
F x PCLK % 72M Hi timeout H % 3.5us-
1817.6us
PCLK w® 4M 'H1 timeout 'H m 64us-
32768us
PCLK o8 d Qe o BiH 152 Qhi
bernat e/ de g p sHiht pi /nmeetboupt
og128
1.0 DIV RW 00
0256
1§512
151024

300349



v aéag

o

PY32T020

2CLEg &y

18.5.10.

0 3d 7 x 2 ) o= o panIasay x=
T paniasay x = ) x32 ) x=
14 NIdNM 7 x= o 5) = o = S} x =2
[&]
€ pen1ssey [ x =2 o x = o S x =2
i Sl S
v panasay i x = ) E x2 o x x 32
[a)
G PEINEREN] xr= > < x= > r =
9 OON3 x =2 o x 2 o x 2 S) x 2
L HOL13Y1SON < o Xowos->o0s x = o x=2
8 IRSLARY x =2 o N3IHd31l x =2 o
6 dols x= = NILATLI x= o
0T MOV x 2 o N3dNgLl 3 o
T sod = ° m
[}
%]
4 paniasay ] nnm
>
T panIasay m
v panIasay 14
ST 1SHUMS = o
— ©
— N~
©
s 2
Q
- o 3
4
N O
N
NN
® ? ?
Ne 2 2 2
[} [} [}
o 2 ] 3
@ o4 [
N D
N ©
N~
N 00
N O
™ o
™M -
Xross o NO 1I0XEAX 0TI EV X VT >TIONO 0N OSTIEQ X O >TIONO IOKxAXoasTIEO X >TS0NO IOKEKocS
M- 2T ™m N ™M N ™M N ™ N
Oww 0 0+~ o xoo o xXxo< O X O O xHo
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IS

x 2

o x O o a4 o o
I o gaav xo IZ2o o ASNg o o x = o
4 o 419 xo0 1o o vdl x o x 3 o S
(o)
3 S paniasay paniesay x = . o
%)
v o 4d0IS | o 2o o TIVON3D x2 o ¥z o =
S S paAIssay ) x 2 o
—
—
9 o anxyd xo 120 o & x= o
s}
L o IxL xo I2o o x= o
g Hy3g x0 2o o x = ° m
a
6 o1y xo 1o o x 3 o a
o
ot B\ ro 2o o x=2 o £
1T dAO xo I1If2o o x 2 o
zT panlasay Iz [,
e Foa<<wn
€T +d x 3 o
=}
VT ALNa = o o 2
X g
ST S/H 3 o @
©
— O [3)
2
— N~ %
[0}
— oz
— O
N O
N
©
NN W
3 3 3
~N ™ 2 > I
o [] []
o~ 2 3
o o
N D
N ©
AN~
N
N O
™ O
o -
Xoss o SEV X o >ToSONO INEAX 0TI EO X 0T >TIONO NENELOSTIEO X0y >T30|NO 00K XOSTTIEO X O0E>TIONO IFFxonuw
i R ™M N N (SRS (LR
Oww 0 0+~ O X o< O X o o x+0 O XN O
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z = S|
€ x =3 o (@] o S
% x 3 o
S x = o
9 x = o
L x=2 “
8 x = o
6 x = o
oT x = o
T x = o
cT x= o
€T
7T
ST =
9]
c
- © o
3
-~ o
—
- o
N o
N
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N ™
o
[SHTe)
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o~
o~
N o
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19. KHY v O A (SPI)

19.1. 1K

SPIi £! @ Jw'HY SPIs8 1| SPli £ TAp SPIAAI ' @ T "HI T x SPIwA
Q 12S WA

moY 1 E(SPDEI Y A t QaeT 2T DT2l @ AA 3 % £ Q@
JE3WAL Xwy ¥ ! & 3H (SCK) I £ {@r3 JAATA E! 134

MT 1L YOET T 2P QQi@e4ipTate 1 ! Fr CRC> i 3
12S d 3tW g b B cvo 5 %M . 12S %M MSB
LSBM %M1 @3 PCM% Ep&seT Al @TAp3=x 21 WAI EEAW3
t Hi i £Abv ik t Q& 'H 3N
19.2. w9
A Master & 0 slave WA
A 31=32Tat e
A 21 g2T20e e®d2bQQ4C
A 24ipTate en2b Q0T
A 8ydda 16ye v O
A THYr 3 wA
A 8B8A3ZWAL:' ° Qe w? mw fPCLK/2L
A x¥WA ' £ @®? mfPCLK/2Z
A 3wA=sxWAi z! @ T4 T NSS1 N x 3 /x "HA ¥A G0 6 o w
A 1V AYEH I =" 4y
A 1 AY®EQQ 21 MSBp & LSBp'
A ' AAATERT A 51 ©®%0
A SPIG1 O 6 %0
A A A A3 WA @
A bAgy w2 KV 16bitt EQQv J m 8bitHi KV m 8bit{ &8 VA Rx> Tx FIFO
Cvf

19.3. SPInAYY

19.3.1. 1t
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< APB bus >
Read
RXFIFO 0 0 o | Xl bs| o 0 0
P SPI_CR2
MOS ﬁ TXE RXNE| ERR 0 0 SSOE TXDM | RXDM
IE IE IE AEN AEN
Misq | »  Data shift register
LSB First
0 0 0 FTLVL| FTLVL| FRLVL‘ FRLVL‘ 0
Write BSY OVR MSD 0 0 0 TXE RXNE
T
> 0
Communication controf——
1
SCE]< Baud rate generator < BR{2:0] ;
— I
FnggT SPE BR2 BR1 BRO | MSTR| CPOL| CPHA
— SPI_CR1 [ ‘
Master control logic MOD oo 0 ot ssm | ssi
E
L 20 2. v
o]
g 191SPH g
SPI AANAD v w77 X
MISOc 3 ¢ /x| Ab Abpx¥WAi A QQ p3wWAiI I ©QQ
MOSIx 3 ¢ Ik v VAD Abp3wAi A QQ pxWAI I ©QQ
SCKOWZAH | Amw3 o8 | x o8
NSSokx ¢ O n"i: SPI= NSS@i hi  pin! @1 Ay
A O OBIK
A a1 QQv
A AN~ 3 VY
SPIO41 6l p A3 = AGGN AX o O O116 Nbid48x AT H 1D
AT afle @WQQ i QzZrf[ 1 !'@ Owrbv i QQiI>%kx NSS3N
19.32. cwmovYc KD 3
Mj a@Ezr [ "1 SPIl @A&r " Yj aod J P JA& 24 31g T NSS
management{ & @ 44 € T NSS managementl W 3 ko
19.3.2.1. Vs 3
A w1 SPI JaueT p 4 Jdi1 3 = x @ishiftl €+ 1 g MOSI= MISO
e | /Et bADb B p SPI Q 1 Q0p3 wewH ~ag© Ny 3
MOSIA  QQi kx MISOI @ s kx ®QQ EQQve Hd&e A® bit shiftH& Z 1
PR3 =x e WzU8 I'W -
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MISO <& 'V“SO'L_ i TX shift register |

MosI —» MOS|I | RXshift registe

Sck —® sc f

NSS NS
Slave

3 1Ruv2eTD3 Mbx Z7

| RX shift register }

TX shift register |
? SPI clock

generator

Master

|—|:|—|::|—c:|—c:|—|

19.322. A2$ 3
h BIDIMODEbite SPI_CR1| &+ Z 1 SPI! @T Ap halff-duplex®A p Y Ji 171
-1 QQp b A

1i QQ4 Hd& master= slave shiftl e » @ i p Y A1l p SCKuEH
shift| €+ e @ BIDIOEE SPI CR1| é+  "O®iAb ( ag Ny p 47 1 master 08
MISO pin= slave @i MOSI pin OA W GPION THZ T AT

TX shift register |

RX shift register

RX shift registe

i

TX shift register

f SPI clock

generator
NSS NS
Master Slave
3 18BA2eTD3 /bx Z7
NSS pin! @ A&t p master= slave e R O T gl NSS O Qj At t a0

Ly 5 I n
R 47 1 master©i MISO pin= slave @i MOSI pin! @7 A GPIO
19.323. ¢$ 3
/AT RXONLYe SPI_ CR2| &+ Z 1 h SPlp transmit-only & a receive-onlyt /& SPIT A
p simplex¥®Ai p A Ji 1 p master> slave@ishift| €+ e E A& 1i4 D M
MISO= MOSIpinj At 1! Q@ ® & GPIO
A EA ¥WAe RXONLY=0Z X JmueT a Zi 6Xp ' Ar BMAE| Giz U A
Al @ 1 A% ©GPIO
A E 1 @®WAe RXONLY=1Z X 4y RXONLY! Z7 ! @ disable SPI | I T
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i p slavewA Ji 1 MISO . disablel pin 1T A GPIO E H@islave select3 N &
@ H1 Slave/ A x MOSIpini ®QQ 1 @ QW 11T ¢t Al n” 2 QQbuffertsi

i p master WA Ji 1 MOSI disablel pin! @1 A GPIO E SPI At 1 H 3
N § Awir 4 yBH @ A|T |] RXONLYbitdda SPEbitt ME1 " s
MISO pin@i 2 pattern Hé& 1 X! 31'QQ buffer

RX shift register MISO MISO, TXSMﬂmmﬁer|
TXsmﬁm@ma MOSI MOSI { RX shift registe
SPI clock 1 S — SC f
generator
NSS NS
Master Slave

& 19%pTox /3 z7

B3 vtk A WAMK LTSkl QWA)
e1lp3 =x o ' @& NSS  ti L 1 @ NSSO @j A + o Ly
6 5 I'n
€ 20 p Rxshift] é+ @ J°Q Yv @ 313U p % Gitransmit-only AT | Adme |
W R T 0 6 X
£3p Ji1 b @MISOpin 1 A GPIO
T e Ab @ hep BIDIOEbit' A1 @wHi 25 ¥WA /A&l Z1 y M simplex I Q@

half-duplex Mo
19.33. v KO 3

R AOBAGG™ A" Ax B J 13 mwm¥%AX 1 £ GPIOr 1N NSS 3 o
TTH 1 x NSS ™0« AX EH&G Al % 3 = w DK 6 an-
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19.3.4.

NSS
| RX shift register } IMISO MISO’L_ i TX shift register |
TX shift register [ {1 MOSI L MOSI I RX shift registe
f SPI clock  SCK ——® SC f
generator
101 NS
Master 102 Slave 1
103
{MISO TX shift register |
MOSI { RX shift registe
)| ;
NS
Slave 2
TX shift register |
RX shift registe
sC f
NS
Slave 3
3193 /s A” A Gk 3
NSSp Y Jipg3 v A& o SSM=1,SSI=1r By M MODF
1272 K BEMISO i I A@X 0 "HHC MISO®IGPIO J A m AF open-drain
V"m0 3
SPIOA j | Gotr3 1 T1e_ 1A Q& T featurer feature! @A X
bA g2 Hi  O4@® epépuiog MU E T s dHE A UwmoT W
A ©5i NSS pin
n IWAT @bAQI SPI e (T ! T O o+ mDKE® A el Qp3 HQQMI
e
E eqot A4 T HA 3'Yx WA f e i O41Est’ Q83 WAL XH®
OEHD W4 w @ GPIOAN" Twm eGEx  select input p YH&G9 1 dQ@ix  select
3N Wi i O4@ epH + passivemodel XM & A% Y AD
b "tA epa H N, i a1 G4 M T8hfi1 el ~ MODF' TC t a1 A
' @Z1 PV D GIT \ £ &b x w hOewibA pWj awi HO ¥ K&
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19.3.5.

| RX shift register i _'LLJ MISO MISOI’L_ i TX shift register |
TX shiftregister | {1 MOSI . MOSI { RX shift registe
? SPI clock 4 SCK -9 SC SPI clockf
generator generator
GPIO —p» NS
Master J Slave
(Slave) (Master)
E1 NSS -w4— GPI
6 1%Mul-3iapplication
NSSpbA ¢ 16 1 VWA HEEGOd WA~ MISO . i 1| G passive node

J 6 x
K "H(NSS)I N P

px model NSSA % ©id vl EX T w3 P3 modet NSSpn!' QA
w!' @Aw 3 EAm JVHI E'@ Br3 @O41  MiI EAwm . HILE!' @ 0D
AKX OBIK ‘O3 N
SPI_ CR1| é+ WISSMbitt ' @ "O T4&& T X managementy
A T NSS managemente SSM=1{ x p A J 71 1 X select 3N g i SSI bit
£ SPLCR1l 8% 7 ® 0 v NSSpin ONTHZT A&

>

T NSS managemente SSM=0Z x p AU i1 & A' T B J
I NSS | /i ¢ SSM=0, SSOE=1{ x A JkpAm3 HAE . 171N NSSpin E
SPI p3 WA /Al £ SPE=1Z1 NSS3N8 TTHX3'YH>W = SPlI disable

e SPESO{ p* 3 Z71 a1l SPIj § ¥ NSS
i NSS . disables SSM=0, SSOE=0 X b' MCUp ®41i Am3 1 A J& n
3 17 b' NSSpin%H "TH1 SPI 313 modefault™ 81 9 ds 0 1 mWx
WA px WA NSSpinAm% ©id Ul E NSSwHHI x A
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SSI control bit

—— SSM control bit

NSS lutput

NSS ] GOIO
Pin logic NSS| Master Slave

Inp. mode mode

Vdd OK Non active]
Vss Conflict OK

NSS NSS Output
output

Control

(used in Master mode and
NSS HW management only)

NSS external logic
SSOE control bit

NSS internal logic

g 197Har dware/ software slave select manageme

19.3.6. —a
p SPI Q i ®>a "HAa'H SCKe serialclockl N'QQ4 i @3 UNy= ~ "HA
a g FfAn"s2H "y H lo>Qavi A w 12 13 =% o
[~ a i A

19361, Q AHu® O
CPOL= CPHAbitt SPI.CR1] &+ 1 T1! @ J 4! { @H2 CPOLe clock polarityZ

i E=®QQe 'H®Iclock @i IDLE ' & HM3 = x ©&8¢® b' CPOL ¢ yiI
SCKpin®H> W' 8 b CPOL Jyi1 SCK pin® > W@EIIDLE' 6

b' CPHA Jyt SCKBEM™ A ~"Q © @M AQQyeb' CPOL ¢ g1 T i r1
e Ti"cl pH wpi1z® N1 QQ & b* CPHA & yi1 SCKEM A ~'Q
M Ae ®QQyeb® CPOL Jdyt T r~1e_ Ti"2Z p H wpiz. X
Hi QQ é

CPOL> CPHA®4 T 'O QQQ H -
p CPOL/CPHA®we 1| SPlog disablee SPE=0(
SCK@IDLE' 80 MZ SPICR1| &+ "O@il &
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19.3.7.

wos, TR0 —{ ) e

wiso <R mBBR ) ) ism—

=3 I S NN N S SO S S O
Capture strobe i i i i - i i i i

MOSI :XXXM;SBHX E X E X E X E X E X E XLSiBitX

wiso —( T\ e

o L 1 LN
Capture strobe I ' I I _,' I I '

g 1 98QQH Hz g,
"QQbiti 2 n” 3 LSBFIRST bit%# h
19.3.6.2. A0V —&
LSBFIRST bit(SPI_CR1| &+ ) SPI shift| &+ ! @ h w MSB-FIRST& & LSB-FIRST

/A1 DS bit(SPIL.CR2| &+ )i "OQQv @y Q ! "Owm8yada 16y VI 4 Mz
APl T
SPI 1
M23 =x (SPig JLy" v 7 MruvywwAANT I w @ kJ4d E %o
" lEd l Qi £ ¥

1. 7 WBEGPIO| &+ x J MOSI MISO= SCK pin

2. ° SPILCR1| éw

1) BR[20] JH L:'&gx WA]j 4

2) J CPOL> CPHA

3) RXONLY & G BIDIMODE = BIDIOEe RXONLY = BIDIMODE j T @ HO®Z 1 O
simplex & & half-duplex ¥A

4) 4 LSBFIRST
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19.3.8.

19.3.9.

5) 4 SSM= SSI

6) J MSTRbitt p» 3 NSS Jat b 3 4 B MODF l d NSS@Ei \
1 6 Z
3. 7 SPILCR2| éw

1) J DSbhitt  "'0QQv y§ Q
2) J SSOEe x WA|j 4
3) J FRXTHbit RXFIFO 60 /oM SPI_DR]| é+ Giy QM

SPlaAf’
O p3 A H e A SPIx b j “JInijQQEQQe !'{ hati x 3
QQl évo pADm3 e 1 TJAYQ9 A Qe & ap H GM Ar

¥R vy NNy rmmas ~ *

Gab*H 3NT AGr 1« p*p i J e { SCK3No p SPIx £

fe 1 dhp IDLE'T 6 levele’ Z© Ol 6¢

Full-duplex ¥#A € & G transmit-onlyl 1 E SPI A& Xh TXFIFOj M1 & ab TXFIFO i
A1 3 AD

Dy M3 receive-only A ¢ RXONLY=11 & & BIDIMODE=1h BIDIOE=0Z | p SPI /i @

3 AD Il H Yo weé

Aoe v baf’

19.3.9.1. RXFIFOUY TXFIFO

SPIA®QQ mY W 21 Ky % 16bitt E'QQv  J & 8bit' HI K ¥ w 8bit @& FIFO
: 6 £SPIT 2z @ AQQL TAL X B*s: CPU! j 3/ nQQMr 15 A
51 @@ V@FIFOI 3 ¥ TXFIFO> RXFIFO R FIFO 1 p A G SPIWA
FIFOGY Nn™ 222 9v Qi YOx QQr QwAe v2T £2T7 QQvi A FIFO
"QQ| &+ Gisizee 8y T 164
SPILSR| é# hé @E& QR RXFIFOA @QQJ ° SPILDR| &1 hp
FIFO A TmEe y 1 € 7 @WQQ 0 W RXFIFO &M 1 FTLVL
FRLVLH T "~ b A FIFOE @& 1 1
M SPI_DR| &+ [ 0 RXNE' 11N E'QQé& U+ g RXFIFO, ' T A E
RXNE | 1 RXFIFO§ Wi W o8
nst A EEQQV I TXE' 11N E TXFIFOLevel2:2 1'H1 ' 16 h A

3 | TXE I | Xh TXFIFO %T » 0BJ:
T T @AAI RXFIFO! @é 2AQQv

TXE= RXNE' T ' @ 1 A A= DMAAAI n
ERXFIFO»HIi b i AQQ i @', overrun” Tf41 Overrun’ 7' @ T s AA
A Al n

Ay @iBSYyl ~7 1AE "QQvE * p EH 3N A®Bieé 1 p masterv oBip

AQQve 1| BSY®%O3'YJly Hp slavev @%AQQve e 1| BSYh3'Ywn 1A SPI
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